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and microbiologist, is known for the process of food preservation, named after him
pasteurization, as well as for the discovery of anthrax and rabies vaccines. The
date of his death (September 28) is commemorated worldwide as World Rabies
Day with aim to make people aware about the prevention of this horrifying disease
and to highlight the progress in fight against it.

Luj Paster (27. decembar, 1822 - 28. septembar, 1895), Cuveni francuski hemicar i
mikrobiolog, poznat je po postupku konzervisanja hrane, nazvanom po njemu pa-
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Predictors of health related quality of life three years after myocardial
infarction with ST segment elevation

Prediktori kvaliteta Zivota povezanog sa zdravljem tri godine nakon infarkta

miokarda sa elevacijom ST segmenta

Milan B. Lovié¢

Institute for Prevention and Cardiovascular Rehabilitation, NiSka Banja, Serbia

Abstract

Background/Aim. Health-related quality of life (HRQoL) is
an important indicator of patient condition following myocat-
dial infarction. It may serve as a predictor of mortality and new
hospitalization. The aim of this study was to evaluate the asso-
ciation of selected sociodemographic and clinical characteristics
with HRQoL in the Serbian cohort of patients with myocardial
infarction with ST segment elevation (STEMI) that were
treated with primary percutaneous coronaty intervention
(pPCI). Methods. Patients were recruited from the population
of patients with STEMI who were hospitalized in the Clinical
Center of Serbia in Belgrade, between 1st December, 2009 and
30th June, 2010. The study was conducted among 507 STEMI
patients treated with pPCIL. The HRQoL was assessed using the
Questionnaire Short Form Health Survey (SF-36). Multivariate
logistic regression models were used for each components
score in order to determine independent predictors of HRQoL.
Results. The patients with the lowest tertiles of Physical com-
ponent score (PCS) and the Mental component summary score

Apstrakt

Uvod/Cilj. Kvalitet ivota povezan sa zdravliem (KZPZ) je
vazan pokazatelj stanja bolesnika posle prezivelog infarkta mi-
okarda i moze da posluzi kao prediktor mortaliteta i nove ho-
spitalizacije. Cilj studije bio je da se proceni povezanost oda-
branih sociodemografskih i klini¢kih karakteristika sa KZPZ u
grupi bolesnika iz Stbije sa infarktom miokarda sa ST elevaci-
jom (STEMI) koji su tretirani primarnom perkutanom koro-
narnom intervencijom (pPKI). Metode. Bolesnici su regruto-
vani iz populacije pacijenata sa STEMI koji su bili hospi-
talizovani u Klinickom centru Stbije u periodu od 1. decembra
2009. do 30. juna 2010. Studija je sprovedena medu 507 STE-
MI bolesnika koji su tretirani sa pPKI. KZPZ je procenjen ko-
tiScenjem kratke forme upitnika 36-stem Short Form Health Survey
(SF-306). Multivarijantni logisticki regresioni modeli su korisceni
za svaki kompozitni skor kako bi se utvrdili nezavisni predikto-
ti KZPZ. Rezultati. Bolesnici sa najnizim tercilima Fizicki

(MCS) were older, likely to be females, unpartnered, with a
poor economic status, with diabetes, with prior myocardial in-
farction and with more extensive coronaty artery disease. There
were more employed and the individuals with smoking history
in the group of patients with the higher scores. The character-
istics of patients with lower PCS score were: the higher pres-
ence of hypertension, prior cerebrovascular insult and left ante-
rior descending artery as infarct artery. This study demon-
strated that HRQoL was significantly associated with patient’s
age, gender, diabetes mellitus, a poor way of living and loneli-
ness. Furthermore, the presence of previous cerebrovascular
insult seems to affect the physical component score. Conclu-
sion. Knowledge of predictors of HRQoL in the STEMI pa-
tients may provide indications for optimal treatment and antici-
pate their impact on the treatment outcome.

Key words:
st elevation myocardial infarction; health; quality of
life; surveys and questionnaires.

kompozitni skor (PCS) i Mentalni kompozitni skor (MCS) bili
su stariji, najcesée Zenskog pola, sami, sa losim ekonomskim statu-
som, sa dijabetesom, prethodnim infarktom miokarda i ekstenziv-
nijom koronarnom boles¢u. U grupi bolesnika sa viSim skorovima,
bilo je vise zaposlenih i osoba sa istotijom pusenja. Kod bolesnika
sa nizim tercilom PCS postojala je veca zastupljenost hipertenzije,
prethodnog mozdanog udara i leve prednje descendentne arterije
kao infarktne arterije. Ova studija je pokazala da je KZPZ znacajno
povezan sa staroscu bolesnika, polom, losim ekonomskim statu-
som, usamljenoscu i dijabetesom. Prisustvo prethodnog mozda-
nog udara utice samo na fizicki kompozitni skor. Zaklju¢ak. Po-
znavanje prediktora KZPZ kod STEMI bolesnika moze da obez-
bede indikacije za optimalni le¢enje STEMI i da predvidi njthov

uticaj na ishod lecenja.

Kljucne reci:
infarkt miokarda sa st elevacijom, zdravlje; kvalitet
Zivota; ankete i upitnici.

Correspondence to: Milan B. Lovi¢, Institute for Prevention and Cardiovascular Rehabilitation, Niska Banja, Serbia.

E-mail: milan.lovic@gmail.com
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Introduction

Among cardiovascular diseases a myocardial infarction
with ST-elevation (STEMI) remains to be a significant cause
of morbidity and mortality throughout the world " % Con-
ventional treatment is mostly related to extending life, sur-
vival and functional outcome. Nevertheless, mortality rates
and morbidity are not so valid measures of outcome as they
do not reflect all aspects of health *. The length of life is con-
sidered to be as important as the quality of the additional life
years gained by the majority of patients. The priority of to-
day’s medicine should be to improve patients’ quality and
quantity of life *. The assessment of health-related quality of
life (HRQoL) has become an important part of everyday
clinical practice. In the patients with the acute coronary syn-
drome HRQoL is an important outcome measure because it
measures the illness perception instead of the disease itself.
HRQoL was recognized to define health from the patients’
perspective, in terms of how individuals feel and how they
evaluate their health and future prospects °. Although there is
no universal agreement on what constitutes HRQoL, the cur-
rent assessment focuses on the domains of social function-
ing, physical functioning and psychological functioning °.

There has been little systematic research on quality of
life of patients after surviving STEMI. A few studies investi-
gating HRQoL after myocardial infarction mostly focused on
the clinical characteristics and treatment procedures, but they
failed to take into account the socioeconomic status in their
analysis " ®. According to some investigators, the socioeco-
nomic factor seems to have a great impact on HRQoL * '°.
The knowledge of predictors of HRQoL in the STEMI pa-
tients may provide some indications for further interventions,
improve risk stratification in clinical practice and finally lead
to the enhancement of secondary prevention. Therefore, the
aim of our study was to examine the relationship between the
socioeconomic, demographic and clinical parameters and
HRQoL three years after surviving STEMI.

Methods

The study population consisted of 531 consecutive pa-
tients admitted to the Clinical Center of Serbia in Belgrade
for the primary percutaneous coronary intervention (pPCI)
after setting the diagnosis of STEMI between 1st December,
2009 and 30th June, 2010. The patients were contacted three
years later in order to fulfill a questionnaire, the 36- Item
Short Form Health Survey (SF-36). During a three-year fol-
low-up, 73 patients died (52 male and 21 female). Including
deaths, the information on HRQoL for 507 patients was
available. Twenty- four patient who were alive and could not
be contacted by phone or did not show up for the final ex-
amination in order to fill in the questionnaire SF-36 were au-
tomatically excluded from the study. Finally, the information
about HRQoL was available for 507 patients (including those
who died).

The study was performed in accordance with the ethical
standards laid down in the Declaration of Helsinki and was
approved by the Ethics Committee of the Faculty of Medi-

cine, University of Belgrade, Serbia as an obligatory proce-
dure for the PhD thesis.

The diagnosis of STEMI was established and pPCI per-
formed using the guidelines for the management of acute
myocardial infarction in the patients presenting with the ST-
segment elevation of European Society of Cardiology . In
brief, the patients with an episode of chest pain within the
last 12 hours and ST-elevation on -electrocardiography
(ECQ) in at least two consecutive leads were included. After
pPCI, the patients were hospitalized at the Cardiology De-
partment with continuous clinical, ECG, laboratory and
echocardiography monitoring. Echocardiography was per-
formed in the first week of myocardial infarction, on the ul-
trasonic unit Vivid 4, according to the clinical standard and
in accordance with the recommendations related to the cur-
rent echocardiography guidelines '*.

The data collection was undertaken during the hospi-
talization period. All recruited patients were interviewed and
examined using the standardized methods and instruments.
The data was collected regarding demographic, anthropomet-
ric, cardiovascular risk factors and medical history prospec-
tively, along with baseline clinical data at the hospital admis-
sion.

Three socioeconomic variables were used: education
level, living conditions and employment status. The educa-
tion level was subdivided into two levels: primary, on one
hand and secondary and tertiary education on the other. Liv-
ing conditions were defined using the following question:
Considering the monthly resources of your household, how
would you say that they allow you to live? Response items
“very hardly” and “hardly” were grouped into “poor way of
living” and response items “easily” and “very easily” into
“good way of living”. Also, this study included two other
variables: employment on one side, and unemployment and
retired on the other.

Age, sex and marital status were used as demographic
variables in the analysis. Age was subdivided into two levels
less than 70 years and older than 70 years. Marital status was
defined as a dichotomous variable: married or other.

The cardiovascular risk factors that were included in the
study were history of smoking, diabetes mellitus, hyperten-
sion, hyperlipoproteinemia and obesity. Smoking was as-
sessed using two categories: never smoker on one side and
previous smoker and active smoker on the other. The diagno-
sis of hypertension, diabetes and hyperlipoproteinemia was
set according to the current guidelines. Obesity was diag-
nosed if a person had the body mass index more than
30 m%/kg.

Previous cardiovascular events that were included in the
analysis were: the previous myocardial infarction, prior cere-
brovascular insult and previous revascularization. For all pa-
tients who reported such event the medical records were
checked up. For the purpose of this study, the parameters for
severity of STEMI were included and comprised the follow-
ing clinical characteristics: infarction localization, infarct ar-
tery, extensivity of coronary artery disease and ejection frac-
tion of left ventricle (visually estimated using echocardi-

ography).
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Health status

To determine HRQoL among the patients with STEMI,
the generic questionnaire SF-36 was chosen to be used. The
reliability, validity and responsiveness of the SF-36 is well-
documented in the patients with coronary artery disease ’
The SF-36 assesses eight health status domains: Physical
functioning, Role physical functioning, Role emotional func-
tioning, Mental health, Vitality, Social functioning, Bodily
pain and General health. The scale scores are obtained by
summing the items together within a domain. The scoring of
eight SF-36 subscales followed the standard procedures and
used a 0-100 point scale where 100 is the best and O the
worst possible score . For the examinees who died, we as-
sumed that they had the worst HRQoL and it was marked 0.

Based on the eight subdomains, the Physical and Men-
tal Component summary scores can be calculated according
to an algorithm, with the subdomains Physical functioning,
Role physical functioning, Bodily pain and General health
being the primary contributors to the Physical component
score (PCS) and Role emotional functioning, Vitality, Social
functioning, and Mental health being the primary contribu-
tors to the Mental component score (MCS) .

Satistical analysis

The data were analyzed using the Statistical Package
for Social Sciences (SPSS) software (version 18, SPSS, Inc,
Chicago, IL, USA). The continuous variables were expressed
as mean + standard deviation and categorical variables with
frequency and percentage. For the comparison of categorical
variables, the x* test was used, while the independent Stu-
dent’s t-test and one-way ANOVA were used for the con-
tinuous variables. The stepwise multivariate logistic regres-
sion analysis was performed to determine the independent
predictors for HRQoL. Differences were considered signifi-
cant at the value of p < 0.05.

Results

In the analysis, 393 male patients and 114 female pa-
tients were enrolled. The average values of PCS score ac-
cording to the analyzed variables are shown in Table 1. The
significantly lower values of HRQoL in the PCS domains
were observed among the all analyzed variables except dis-
lipidemia and obesity. On the contrary, the employed and in-
dividuals with smoking history had the significantly higher
average values of PCS score (Table 1).

The lower average values of MCS score were recorded
among females, individuals older than 70 years, less edu-
cated and among individuals with poor way of living. On the
contrary, the significantly higher average values of MCS
score were recorded among the employed and individuals
with smoking history. Among the individuals with diabetes
mellitus and hypertension, the lower values of MCS score
were recorded. Also, the presence of prior myocardial infarction,
prior cerebovascular insult, prior revascularization and the pres-
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ence of clinical parameters for severity of STEMI led to the sig-
nificantly lower average values of MCS score (Table 2).

The crude relationship between tertiles of PCS and
study variables is given in Table 3. In the group of patients
with the lowest PCS score, there were more females, elderly
patients, unpartnered ones and individuals with poor eco-
nomic status. Also, diabetes mellitus was more prevalent
among the patients in the lower tertile of PCS, as well as hy-
pertension, prior myocardial infarction and prior cerebrovas-
cular insult (CVI). The presence of clinical parameters for
severity of STEMI was more commonly altered among the
patients in the lowest PCS tertile. On the other hand, in the
group of patients with the highest PCS scores, a significantly
higher percentage of the employed and the individuals with
smoking history were recorded (Table 3).

According to the data in Table 4, the patients with the
lowest tertiles of MCS were older, likely to be females, un-
partnered with a poor economic status, with diabetes, with
prior myocardial infarction and with more extensive coro-
nary artery disease. On the other hand, there were more em-
ployed and the individuals with smoking history in the group
of patients with the higher MCS score.

When the multiple logistic regression was applied, it
was revealed that being alone, poor way of living, older age,
diabetes mellitus and female gender were the independent
predictors for the lower PCS and MCS score. The presence
of prior cerebrovascular insult turned out to be the independ-
ent predictor for the PCS score (Table 5).

Discussion

This study aims to identify the characteristics of pa-
tients with STEMI at the time of their initial hospitalization
because of pPCI that were the independent predictors of
HRQoL three years after the admission. The functional status
was demonstrated to be important, since the higher PCS and
MCS were associated with 5%—-8% reduction in the risk for
hospitalization and 9%—23% reduction in mortality "°. Fur-
thermore, it was suggested that for optimal treatment of
STEMI it was necessary to recognize the patients’ differ-
ences and their impact on the outcomes of care.

This study revealed that gender, age, socio-economic sta-
tus and diabetes mellitus were the most important predictors of
HRQoL three years after STEMI. It was revealed that female
gender was an independent predictor for a poor HRQoL. These
results are consistent with the findings of other authors, who had
also determined that the gender was an independent predictor for
HRQoL in the patients with the acute coronary syndrome.
Namely, Pettersen et al.  found that two and a half years after
the acute coronary syndrome, the female gender was a predictor
for worse HRQoL. Furthermore, Mortensen et al. * found that
after NSTEMI, the women had lower HRQoL than the man,
even though they were treated with PCI. These results are in ac-
cordance with the findings of Westin et al. '° and Dias et al. 7
who reported that the female gender was a predictor of worse
mental health scores; in contrast, they connected the male gen-
der as a predictor of higher physical health scores.
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Table 1
Mean values of Physical component summary (PCS) scores at 36th month follow-up depending on the presence
of analyzed baseline variables

Variables n Mean PCS + SD p

Gender
female 114 3429+17.92 0.001
male 393 38.95+19.03

Age (years)
>70 105 28.16 + 16.46 <0.001
<70 402 40.44 +£21.38

Education
primary 58 31.49 +18.89 <0.001
secondary & university 449 36.97 +20.51

Marital status
unapartnered 44 17.87+17.35 <0.001
partnered 463 38.99 £22.89

Occupational activity
unemployed & retired 353 35.49+17.99 0.005
employed 154 41.77+18.54

Economic status (way of living)
poor 170 32.09 +£17.50 <0.001
good 337 42.78 £19.72

History of smoking
yes 391 39.69 +17.01 0.001
no 116 31.88+20.94

Diabetes mellitus
yes 102 29.83 £16.80 <0.001
no 405 39.93 +21.41

Hypertension
yes 335 35.99 + 16.81 0.001
no 172 41.61 £18.70

Dyslipidemia
yes 291 39.43+£18.90 0.028
no 216 3583 +17.64

Obesity
yes 112 39.76 £ 16.45 0.265
no 395 37.57 +18.57

Prior MI
yes 62 31.98 +20.19 0.006
no 445 38.72 +£17.84

Prior CVI
yes 23 25.10 £20.57 0.001
no 484 38.51 +17.94

Prior revascularizastion
yes 25 27.54 +£22.62 0.004
no 482 38.44 +17.86

Infarct localisation
anterior 218 35.89+16.81 0.031
other 289 39.42 +19.88

Infarct artery
LAD 222 35.80+19.94 0.022
other 285 39.54 £ 16.68

Extensivity of CAD
multi 330 36.03 +£16.31 0.002
single 177 41.38 +18.98

Ejection fraction (%)
>40 438 40.12 +£22.04 <0.001
<40 69 23.79 +16.55

MI - myocardial infarction; CVI — cerebrovascular insult; LAD — left anterior descending artery; CAD — coronary artery
disease; SD — standard deviaton.
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Table 2
Mean values of Mental component summary (MCS) scores at 36th month follow-up depending on the presence of
analyzed baseline variables

Variables n Mean MCS + SD p

Gender
female 114 36.56 = 19.09 0.008
male 393 42.08 +21.04

Age (years)
>70 105 31.87+17.46 <0.001
<70 402 43.16 £ 24.60

Education
primary 58 31.49+£9.76 <0.001
secondary & university 449 40.50 = 18.89

Marital status
unpartnered 44 18.52 + 18.64 <0.001
partnered 363 42.06 +24.05

Occupational activity
unemployed & retired 353 3549+17.99 0.001
employed 154 41.77 £ 18.54

Economic status (way of living)
poor 170 34.68 + 18.50 <0.001
good 337 46.03 +10.38

History of smoking
yes 391 42.71 +23.06 <0.001
no 116 34,57+ 18.15

Diabetes mellitus
yes 102 31.96 +17.98 <0.001
no 405 43.06 +23.36

Hypertension
yes 335 39.34+17.87 0.017
no 172 43.75 +20.38

Dyslipidemia
yes 291 41.56 +20.96 0.340
no 216 39.87 + 18.64

Obesity
yes 112 43.59 +19.97 0.116
no 395 40.28 £17.69

Prior MI
yes 62 31.98+17.84 0.006
no 445 38.72+20.19

Prior CVI
yes 23 25.10+17.94 <0.001
no 484 38.51+20.57

Prior revascularizastion
yes 25 29.20+19.24 <0.001
no 482 41.45+24.13

Infarct localisation
anterior 218 38.51 £18.30 0.020
other 289 42.60+21.14

Infarct artery
LAD 222 38.46 +18.21 0.016
other 285 4270 £21.17

Extensivity of CAD
multi 330 39.05+17.03 <0.001
single 177 44,17 £20.74

Ejection fraction (%)
>40 438 42.79 +25.94 <0.001
<40 69 28.50+£17.74

MI — myocardial infarction; CVI — cerebrovascular insult; LAD — left anterior descending artery; CAD — coronary artery
disease; SD — standard deviation.
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Table 3
Baseline characteristics according to tertiles of Physical component summary (PCS) scores
Variables PCS <36.6 36.7<PCS>45 PCS =45 b
(n=163) (n=168) (n=176)

Gender, n (%)
female 52 (31.90) 43 (25.60) 19 (10.80) 0.002
male 111 (68.10) 125 (74.40) 157 89.20()

Age (years), mean + SD 62.46 + 11.81 58.98 + 10.73 55.68 + 10.60 0.104

Education, n (%)
primary 25 (15.34) 21 (12.50) 12 (6.82) <0.001
secondary & university 138 (84.66) 147 (87.50) 164 (93.18)

Marital status, n (%)
unpartnered 22 (13.50) 12 (7.14) 10 (5.68) 0.021
partnered 141 (86.50) 156 (92.86) 166 (94.32)

Occupational activity, n (%)
unemployed & retired 123 (75.46) 126 (75.00) 104 (59.09) 0.027
employed 40 (24.54) 42 (25.00) 72 (40.91)

Economic status

(way of living), n (%)
poor 73 (44.79) 57 (33.93) 41 (23.30) 0.002
good 90 (55.21) 111 (66.07) 137 (77.84)

History of smoking, n (%)
yes 113 (69.33) 131 (77.98) 147 (83.52) 0.017
no 50 (30.67) 37 (22.02) 29 (16.48)

Diabetes mellitus, n (%)
yes 49 (30.06) 31 (18.45) 22 (12.5) 0.001
no 114 (69.93) 137 (81.55) 154 (87.50)

Hypertension, n (%)
yes 120(73.62) 116 (69.05) 99 (56.25) 0.028
no 43 (26.38) 52 (30.95) 77 (43.75)

Dyslipidemia, n (%)
yes 85 (52.15) 96 (57.14) 110 (62.50) 0.175
no 78 (47.85) 72 (47.17) 66 (37.50)

Obesity, n (%)
yes 29 (17.79) 45 (26.79) 38 (21.59) 0.048
no 134 (82.21) 123 (73.21) 138 (78.41)

Prior ML, n (%)
yes 29 (17.79) 17 (10.12) 16 (9.09) 0.020
no 134 (82.21) 151 (89.88) 160 (90.01)

Prior CVI, n (%)
yes 14 (8.59) 5(2.98) 4(2.27) 0.008
no 149 (91.41) 163 (97.02) 172 (97.73)

Prior revascularizastion, n (%)
yes 12 (7.36) 7 (4.17) 6 (3.41) 0.133
no 151 (92.64) 161 (95.83) 170 (96.59)

Infarct localization, n (%)
anterior 79 (48.47) 64 (38.10) 75 (42.61) 0.056
other 84 (51.53) 104 (61.90) 101 (57.39)

Infarct artery, n (%)
LAD 84 (51.53) 61 (36.31) 77 (43.75) 0.005
other 79 (48.47) 107 (63.69) 99 (56.25)

Extensivity of CAD, n (%)
multi 120 (73.62) 109 (64.88) 101 (57.39) 0.022
single 43 (26.38) 59 (35.12) 75 (42.61)

Ejection fraction (%), mean = SD 44.58 +10.53 50.89 £9.22 51.55+£8.90 <0.001

MI — myocardial infarction; CVI — cerebrovascular insult; LAD — left anterior descending artery;
CAD - coronary artery disease; SD — standard deviation.
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Table 4
Baseline characteristics according to tertiles of Mental component summary (MCS) scores
Variables MCS <39,3 39.4 <MCS >52.4 MCS>52.5 p
(n=163) (n=165) (n=179)

Gender, n (%)
female 55(33.74) 34 (20.61) 25 (13.97) <0.001
male 108 (64.29) 131 (79.39) 154 (86.03)

Age (years), mean £ SD 63.09+11.29 57.41+£10.11 56.48 £ 11.47 <0.001

Education, n (%)
primary 24 (14.29) 19 (11.52) 15 (8.38) 0.188
secondary& university 139 (82.74) 146 (88.48) 164 (91.62)

Marital status, n (%)
unpartnered 22 (13.50) 14 (8.48) 8(4.47) 0.029
partnered 141 (86.50) 151 (91.52) 171 (95.53)

Occupational activity, n (%)
unemployed & retired 124 (76.07) 124 (75.15) 105 (58.66) 0.018
employed 39 (23.93) 41 (24.85) 74 (41.34)

Economic status (way of living), n (%)
poor 78 (47.90) 51(30.91) 41 (22.91) <0.001
good 85 (52.15) 114 (69.09) 138 (77.09)

History of smoking, n (%)
yes 112 (68.71) 129 (78.18) 150 (83.80) 0.010
no 51(31.29) 36 (21.82) 29 (16.20)

Diabetes mellitus, n (%)
yes 50 (30.67) 26 (15.76) 26 (14.56) <0.001
no 113 (69.33) 139 (84.24) 153 (85.47)

Hypertension, n (%)
yes 115 (70.55) 110 (66.67) 110 (61.45) 0.223
no 48 (29.45) 55(33.33) 69 (38.55)

Dyslipidemia, n (%)
yes 88 (53.99) 102 (61.82) 101 (56.42) 0.148
no 75 (46.01) 63 (38.18) 78 (43.58)

Obesity, n (%)
yes 30 (18.40) 39 (23.64) 43 (24.02) 0.218
no 133 (75.46) 126 (76.36) 136 (75.98)

Prior MI, n (%)
yes 28 (17.18) 16 (9.70) 18 (10.06) 0.030
no 135 (82.82) 149 (90.30) 161 (89.94)

Prior CVI, n (%)
yes 12 (7.36) 6(3.64) 5(2.79) 0.068
no 151 (92.64) 159 (96.36) 174 (97.21)

Prior revascularizastion, n (%)
yes 12 (7.36) 7 (4.24) 6 (3.35) 0.136
no 151 (92.64) 158 (95.76) 173 (96.65)

Infarct localisation, n (%)
anterior 81 (49.69) 68 (41.12) 69 (38.55) 0.074
other 82 (50.31) 97 (58.79) 110 (61.45)

Infarct artery, n (%)
LAD 83 (50.92) 69 (41.82) 70 (39.11) 0.057
other 80 (49.08) 96 (58.18) 109 (60.89)

Extensivity of CAD, n (%)
multi 119 (73.01) 102 (61.82) 109 (60.89) 0.022
single 44 (26.99) 63 (38.18) 70 (39.11)

Ejection fraction(%), mean + SD 45.27+10.77 50.00 +9.02 51.76 £9.52 <0.001

MI — myocardial infarction; CVI — cerebrovascular insult; LAD — left anterior descending artery; CAD — coronary artery

disease; SD — standard deviation.
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Table 5

Results of multivariate logistic regression analyses for the association between patient characteristics
and Health Related Quality of life (HRQoL)

. PCS score MCS scores

Variables

OR (95% CI) p OR (95% CI) p
Age (continous) 1.029 (1.009-1.049) 0.004 1.037 (1.016-1.058) <0.001
Female gender 3.182 (1.280-6.910) 0.013 3.153 (1.268-7.836) 0.007
Poor way of living 2.826 (1.229-4.787) 0.005 2.255(1.411-3.603) 0.001
Unpartnered 1.578 (1.011-2.462) 0.045 1.614 (1.063-2.427) 0.036
Diabetes mellitus 1.731 (1.055-2.842) 0.030 1.874 (1.134-3.096) 0.017
Prior CVI 2.597 (1.08-5.103) 0.035 - -

CVI — cerebrovascular insult; PCS — Physical component summary; MCS — Mental component summary; OR — odds ratio;

CI - confidence interval.

The reason for the gender influences on HRQoL in the
patients with myocardial infarction is not clear. According to
some authors, this gender difference could be explained by
the fact that women are increasingly confronted with con-
tinuing demands at home and neglect their health needs * '*.
On the other hand, according to van Jaarsveld et al. ¥ lower
HRQol in women can be explained by higher prevalence of
depression among the female patients, limitations of physical
and social activity, causing increased escalation of stress and
frustration.

Apart from the gender, according to numerous studies,
the age plays an important role in HRQoL. Therefore,
Jankowska-Polanska et al. * in their study indicated that the
age of patients negatively affect HRQoL. These findings are
in accordance with findings of Beck et al. *' who also re-
ported older age to be an independent predictor of impaired
SF-36 PCS and MCS scores for the population with myocar-
dial infarction who had received PCI. This study confirmed
the previous findings, because it was also found that older
age was a predictor of poorer HRQoL. The reason why older
age negatively influences HRQoL may be explained by the
age-related conditions such as frailty limiting the older peo-
ple physical activity and compounded by other comorbidities
that characterize the older population >,

The presence of risk factors for the coronary artery dis-
ease and their impact on HRQoL in the patients with the
acute coronary syndrome still remain a controversy. Namely,
several studies that dealt with this problem did not relate the
presence of risk factors to worse HRQoL ****. Several publi-
cations, on the contrary to these findings, documented that
HRQoL became reduced with the presence of risk factors for
the coronary artery disease . Also, Dias et al. ' reported
that diabetes, arterial hypertension and loneliness were pre-
dictors for the decreased physical component score in the pa-
tients with the acute coronary syndrome. Similarly to the
finding of Dias et al. 7, this study demonstrates that diabetes
mellitus is a predictor for decreased HRQoL.

The explanation for these findings lies in the fact that
the presence of these condition may inhibit many normal
physical functions; these patients have increased subjective
health complains of musculoskeletal, neurological and gas-
trointestinal pains >. Gardner and Montgomery *° assessed

that the patients with this comorbidity had decreased claudi-
cation distances, physical function and HRQoL. An impair-
ment of circulation underlines all these conditions and results
in pain when physically active, promoting the sedentary life-
style.

According to some investigators, socio-economic fac-
tors seem to have great impact on HRQoL. Therefore, the as-
sessment of the influence of selected socioeconomic vari-
ables on HRQoL is an important element of this study.
Namely, according to the findings of this study, a low eco-
nomic status seems to be a strong predictor for impaired
HRQOI, because it negatively affected the PCS and MCS.
The findings of this study are in accordance with the claims
of several other studies that also demonstrated that a poor
way of living negatively influences HRQoL **’. Besides the
previously mentioned, our study demonstrated that poor
HRQoL was also exhibited by the lonely people. This was
also proved by the studies of Jankowska-Polanska et al. *
and Lane et al. ** who showed that loneliness turned out to be
an independent predictor for HRQoL.

During the last couple of decades, the treatment of
STEMI was greatly improved, especially by introducing
pPCI, which in turn drastically reduced morbidly and mortal-
ity. Previous reports suggested a potential impact of comor-
bidities on survival after pPCI. These comorbidities are: low
ejection fraction, renal insufficiency, Killip class, final
thrombolysis in myocardial infarction (TIMI) flow, three
vessel disease, and anterior infarction *> *°. However, it has
not been confirmed if these clinical parameters have an im-
pact on HRQoL. Even if it is to be expected that these pa-
rameters may have an impact on HRQoL, this study did not
confirm these suppositions because it was found that none of
the clinical parameters for severity of STEMI affected
HRQoL. Similar to these results are the findings of several
other studies that found characteristics related to the severity
of myocardial infarction not to be a significant predictor of
HRQoL *"*'. Beside the previously mentioned, this study
demonstrated that the presence of previous cerebrovascular
insult negatively affected HRQoL among the patients with
STEMI. These findings are in accordance with previous
studies that also demonstrated that previous cerebrovascular
events had a significant impact on HRQoL "',
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A limitation of this study is that the data represent findings
from the group of patients from a single PCI center and not from
a multiple different centers. Another limitation is the fact that
HRQoL was not measured at baseline at the time of examination
of coronary angiography due to the urgency of the procedure.
Furthermore, the small size of some variables limits the ability
to conduct the stratified analyses. So, the results of this study
need to be confirmed in multicenter studies.

Conclusion

The results of the present study have demonstrated that
besides gender and age, diabetes mellitus and some socio-
economic parameters had a significant impact on HRQoL in

the patients after surviving STEMI. Apart from the treatment
of risk factors for coronary artery disease, a social support
may be amenable to interventions and could improve
HRQoL in the patients with STEMI. Taking into account dif-
ferences in age, gender and socioeconomic status may be
necessary when planning the intervention strategies (treat-
ment and/or rehabilitation) to improve the effectiveness of
secondary prevention.
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Is it possible to change the psychopathic traits of substance abusers
treated in faith-based therapeutic communities — does the length

of treatment matter?

Da li je moguce menjati psihopatska obelezja kod osoba zavisnih od
psihoaktivnih supstanci le€entih u verskim terapijskim zajednicama — da li

duZina boravka pravi razliku?

Vojislava Bugarski Ignjatovié¢*, Vanja Vajagi¢', Zeljka Nikolaevi¢*

University of Novi Sad, Faculty of Medicine, *Department of Psychology,
"Department of Special Education and Rehabilitation, Novi Sad, Serbia

Abstract

Background/Aim. Faith-based therapeutic communities
(FBTCs) have been increasingly employed as a modality in
the treatment of substance abuse. Their program influences
behavioral, psychological, cognitive and social changes
among their beneficiaries. The aim of the study was to eval-
uate whether the duration of treatment in a FBT'C may con-
tribute to changes in the traits that make the four Hare’s
psychopathy dimensions — Antisocial behavior, Lifestyle,
Interpersonal relationships, and Psychopathic affect. An-
other aim was to assess whether abusers on treatment in a
FBTC have more pronounced psychopathic traits compared
with subjects with no history of substance abuse. Methods.
The study included 59 male subjects, of an average age of
29 years, and of different educational levels, who were di-
vided into three groups: substance abusers who had spent
one year in the FBTC; substance abusers who had success-
fully completed a two-year program in the FBTC; and
healthy controls with no history of substance abuse. The

Apstrakt

Uvod/Cilj. Verske terapijske zajednice se izdvajaju kao sve
cesddi terapijski modalitet u tretmanu osoba zavisnih od psi-
hoaktivnih supstanci (PAS). Svojim programom one uticu
na bihevioralnu, psiholosku, kognitivau i socijalnu promenu
medu svojim korisnicima. Cilj istrazivanja bio je da se ispita
da li duzina boravka u verskoj terapijskoj zajednici moze da
doprinese promeni obelezja koje ¢ine cetiri Harove dimenzi-
je psihopatije — Antisocijalno ponasanje, Zivotni stil, Inter-
personalni odnosi 1 Psihopatski afekat. Drugi cilj je bio da se
ispita da li grupa ispitanika sa istorijatom zloupotrebe PAS,
na tretmanu u verskoj terapijskoj zajednici, ima izrazenija
obelezja psihopatije u odnosu na grupu koja nikada nije

Psychopathy Assessment Questionnaire (PAQ) was em-
ployed to assess the four Hare’s dimensions of psychopathy.
Results. There were statistically significant differences
among the groups on the Antisocial Behavior dimension.
For this dimension, there were differences among non-
abusers and both groups of substance abusers, with non-
abusers achieving the lowest average scores. There were no
statistically significant differences between two groups of
substance abusers in any of the studied dimensions. Con-
clusion. The longer, two-year treatment in the FBTC did
not contribute to changes of the psychopathic traits more
than the one-year treatment. In addition, subjects with his-
tory of substance abuse undergoing treatment in the FBTC
had more pronounced psychopathic traits compared with
non-abusers.

Key words:

substance-related disorders; faith healing; therapeutic
community; psychopathology; antisocial personality
disorder; surveys and questionnaires.

konzumirala PAS. Metode. U istrazivanju je ucestvovalo 59
muskih ispitanika, prose¢ne starosti 29 godina, svih obra-
zovnih profila, podeljenih u tri grupe: prva grupa ispitanika
zavisnih od PAS koji su godinu dana boravili na tretmanu u
verskoj terapijskoj zajednici; druga grupa ispitanika koji su
zavtsili dvogodisnji tretman u zajednici; tre¢u grupu su Cinili
zdravi dobrovoljci koji nikada nisu zloupotrebljavali PAS.
Koriséen je Upitnik za procenu psihopatije koji meri cetiri
Harove dimenzije psihopatije. Rezultati. Dobijene su stati-
sticki znacajne razlike izmedu ispitivanih grupa na dimenziji
Antisocijalno ponasanje. Na datoj dimenziji belezi se razlika
izmedu kontrolne grupe zdravih dobrovoljaca i obe grupe
zavisnika, kako onih koji se nalaze godinu dana na tretmanu,
tako i onih koji su uspesno zavrsili dvogodisnji tretman u
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zajednici. Na ispitanoj dimenziji, kontrolna grupa zdravih
osoba ostvarila je prose¢no najnize skorove, dok se ni na
jednoj od ispitanih dimenzija nije zabelezila statisticki zna-
¢ajna razlika izmedu dve grupe koje su boravile na tretmanu.
Zakljucak. Dvogodisnji boravak u verskoj terapijskoj za-
jednici nije doprineo promeni obelezja psihopatije u odnosu
na jednogodisnji boravak u istoj. Ispitanici koji imaju istori-
jat zloupotrebe PAS i koji se lece u verskoj terapijskoj za-

jednici imaju izrazenija psihopatska obelezja u odnosu na
kontrolnu grupu ispitanika koji nisu nikad zloupotrebljavali
psihoaktivne supstance.

Kljucne reci:

poremecaji izazvani supstancama; leCenje verom;
terapijska zajednica; psihopatologija; li¢nost,
antisocijalni poremecaji; ankete i upitnici

Introduction

Faith-based therapeutic communities (FBTCs) have
recently been increasingly employed as a modality in the
treatment of substance use disorders '. However, there are
insufficient scientific publications that would clearly con-
firm successfulness of this type of treatment. Therefore,
their role in the treatment process is usually implied on the
basis of qualitative analysis of individual cases, which is
primarily based on comparison between the traditional sub-
stance abuse treatments and faith-based therapeutic com-
munities >°. The increased interests in the treatment ap-
proach adopted by religious therapeutic communities pre-
supposes an increased interest in conceptual and methodo-
logical issues related to spirituality and religiousness and
their implications on the general well-being ® 7. Studies
dealing with the role of religion and spirituality on recov-
ery of persons with a history of substance abuse showed
that religion and spirituality significantly affected behav-
joral changes in these patients *, especially after completion
of the treatment °. In addition, research showed that the
highly religious persons tend to abuse psychoactive sub-
stances less frequently, compared with those who are less
religious, and moreover, that religiousness in general is as-
sociated with the decreased substance abuse "'"''. The
very concept of therapeutic communities in the treatment of
substance use disorders is founded on the principle that the
community represents an environment where psychoactive
substances are not available and where the persons with
dependency problems live together in an organized and
structured way that promotes changes towards recovery and
social reintegration '>. Specificity of therapeutic communi-
ties lies in the way they interpret the problem of depend-
ency — the dependency is not observed as a disorder, but ra-
ther as a whole person problem . Therefore, the treatment
is directed towards the person, and not the substance .
This approach is founded in humanistic psychology, but al-
so in Christianity — emphasizing a person's potential and
ability to grow . A person is considered emotionally weak
and immature, but with a potential to change in a positive
direction. Socially/morally acceptable living includes val-
ues such as honesty, responsible concern, dedication, work
ethics and consideration of learning as a main value '®. Re-
covery is not used in the traditional medical way (i.e., be-
coming abstinent), but rather as an indication of a more
fundamental change in identity and lifestyle '°. The FBTCs
use the main postulates of organization of therapeutic
communities which are additionally enriched by promoting

religious convictions and lifestyle preached by the given re-
ligion, most often Christianity. FBTCs are specific in that
they presuppose living of substance abusers under isolated
conditions, mainly in countryside locations, where they
have very limited and controlled contacts with their family
members, for a period of minimum two years. The main
role in a FBTC is played by the clergymen, with the princi-
pal task of establishing a connection between substance
abusers and the lifestyle and moral principles taught by the
religion. An important prerequisite for the FBTC's staff is
their ability to serve as role models to their beneficiaries.
These role models should be able to demonstrate in a con-
crete way the abstract concepts of behavior that is pre-
sented as socially acceptable and desirable.

The community-based treatment is directed towards
correction of socially unwelcome forms of behavior, primar-
ily inadequate personality traits, such as psychopathic traits.
One of the most prominent researchers in the field, Hare and
Neumann ' describe psychopathy as a construct that com-
prises a set of interpersonal, affective and behavioral char-
acteristics. These characteristics cover a wide spectrum of
narcissistic and antisocial behaviors, including manipulation,
lying, impulsivity, search for sensation, and a lack of empa-
thy, guilt and regret. These traits are frequently encountered
in persons dependent on psychoactive substances, and are
therefore considered the most frequent psychiatric comor-
bidity seen in therapeutic communities '®*°. The persistent
cognitive, emotional, interpersonal and behavioral problems
that characterize this group of disorders, and their promi-
nence, contribute to a poorer outcome in the treatment of
substance abuse >'. It has been frequently suggested that
there is still no efficient treatment for correction of psycho-
pathological traits **>*. It would be interesting to analyze ef-
fects of alternative treatments, such as the FBTC, on the psy-
chopathic traits of substance abusers.

The goal of treatment in the FBTCs is to achieve as
successful social reintegration of beneficiaries as possible,
which requires mastering socially acceptable behaviors .
This primarily means attempting to correct or at least dimin-
ish socially unacceptable psychopathic traits. The aim of the
research was to evaluate whether the length of treatment in
the FBTC is a factor affecting changes in psychopathic traits,
i.e., four Hare’s dimensions of psychopathy — Antisocial be-
havior, Lifestyle, Interpersonal relationships and Psycho-
pathic affect. Another aim was to assess whether substance
abusers in the FBTC have more pronounced psychopathic
traits compared with subjects with no history of substance
abuse.
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Methods

The study included 59 males of an average age of 29
years and of different educational levels.

All participants were divided into three groups: the sub-
jects who were on substance abuse treatment in the FBTC for
one year (hereafter one-year treatment group; n = 20); the
subjects who had successfully completed two-year treatment
for substance abuse in the FBTC (hereafter two-year treat-
ment group; n = 20); and the healthy volunteers with no his-
tory of substance abuse (hereafter non-abusers; n = 19).

The Psychopathy Assessment Questionnaire (PAQ) **
comprised 40 items with a binary format of responses. The
questionnaire was constructed according to the Cleckley-
Hare's criteria by comprising a number of items related to 20
psychopathy traits as defined by Hare. The number of items
was reduced on the basis of psychometric indicators and
items that differentiate persons with and without psycho-
pathic traits. Factor analysis of baseline items identified four
factors corresponding to the four Hare’s dimensions *°. The
questionnaire contained four subscales that measured four
dimensions, each operationalized with 10 items. The dimen-
sion Interpersonal Relationships included items that corre-
sponded with a poor control of aggression, unscrupulousness,
belief in own charm and manipulativeness. The dimension Psy-
chopathic affect comprised the indicators of cold-bloodedness,
superficial affect and lack of guilt and regret. Lifestyle com-
prised items that indicated a highly pronounced need for stimu-
lation, irresponsibility and tendency towards substance abuse.
Antisocial behavior related to items that indicated the physical
aggression, conflicts with law, problematic family relationships
in childhood and tendency towards crime. The whole scale had a
high confidence level (Cronbach’s alpha = 0.79). The PAQ di-
mensions are expressed as the summary scores. The dimensions
were calculated according to a pre-defined key, as described by
the authors of the test.

The research was conducted over a period of nine
months. The study complied with the World Medical Asso-
ciation (WMA) Declaration of Helsinki — Ethical Principles
for Medical Research Involving Human Subjects.

We had contacted one of Orthodox FBTCs in Vo-
jvodina, which gave a permission for their beneficiaries to
participate in the research. The researchers were allowed ac-
cess to data about the persons who had been on the treatment
in the community for one year at the time of the research as
well as about those who had successfully completed two-
year treatment in the community two months prior to the
start of the research. The community’s only requirement was
that their identity remained anonymous, in terms of their
name and location. Public invitation through social media
networks was used to recruit subjects from the general popu-
lation who had no history of substance abuse and were will-
ing to participate in the research. All three groups of subjects
signed an informed consent and the subjects’ anonymity was
guaranteed. The one-year treatment group filled in the ques-
tionnaire on the premises of the FBTC. The two-year treat-
ment group and non-abusers completed the questionnaire at
their homes.

Bugarski Ignjatovi¢ V, et al. Vojnosanit Pregl 2019; 76(9): 869—-874.

The treatment in the FBTC was considered successful if
a subject had spent two years in the community, adhering to
all rules of the community (completed abstinence from sub-
stance use, participation in all treatment activities — daily
prayers, occupational therapy including physical work, con-
trolled possibility of communication with the family, leaving
the FBTC’s premises only with a permission). The benefici-
aries were allowed to see their family members only after
one year of treatment.

The residence in the FBTC was based on a strictly de-
fined structure of daily activities, carried out according to the
pre-defined rules of behavior. Daily activities started with
getting up and collective chanting (06.30-06.45h), followed
by a morning prayer (06.45-07.30h), breakfast (07.30—
08.30h), delegation of daily tasks and performance of the
tasks (08.30—12h), collective praying with rosaries and
chanting, lunch and free activities (12.30—14h), continuation
with daily tasks (14—17.30h), daily hygiene (17.30-18.45h),
evening prayer and dinner (from 18.45h) and going to bed
(22h). During the dinner, the beneficiaries read excerpts from
the Gospel for the day (each one interprets messages) and af-
terwards they discuss the daily tasks, e.g., tasks they had and
whether they had performed them successfully. If they had
failed to perform the tasks, the beneficiaries are sanctioned,
most commonly in the form of being denied a meal or having
to perform low bows (prostrate) during a meal or stand at the
table during a meal. The daily tasks may include work with
animals, farming, workshop tasks, preparation of meals,
cleaning the house and doing the laundry. Free/leisure activi-
ties included reading, having a walk, listening to music, con-
versation, writing and singing. The beneficiaries are for-
bidden to lie in bed during free activities. They also read a
part from the Book of Psalms every day. The newcomers
were obliged to follow an elder beneficiary, whom they call
“angel” and were not permitted to leave him in the first days
after their arrival, not even when they went to the toilet. The
hierarchical organization within the community presupposed
that 3 to 4 persons who spent the longest time in the commu-
nity were responsible for delegation and supervision of tasks.
Telephone communication was allowed only to the oldest
and the most reliable beneficiary in the group, and only in
the presence of a priest and an educator in charge of the giv-
en group. The educators were ex-beneficiaries of the com-
munity who had successfully completed the two-year treat-
ment. There were usually between 19 and 25 beneficiaries in
a group at a time. Disobedience of the strict structure and
rules lead to expulsion from the community.

The gathered data were processed with the statistical
package SPSS 19.0. The differences among the groups were
compared using the nonparametric statistics (Kruskal-Wallis
and Man-Whitney tests). The main sociodemographic data
were presented using the descriptive statistics.

Results

The study included only male subjects. Analysis
showed the significant differences among the studied groups
in the main sociodemographic characteristics, i.e., age [H (2
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n=59)=12.78; p=0.02], and educational level (y* = 13.44;
df = 6; p = 0.036). The average ages of the one-year treat-
ment group, two-year treatment group and non-abusers were
32.00, 29.95 and 27.58 years respectively (Table 1). There
was a statistically significant difference between the non-
abusers and abusers. The group of non-abusers had a higher
average educational level compared with the two-year treat-
ment group. There was no significant statistical difference
among the studied groups in marital status (x° = 6.68; df = 4;
p=0.153). A majority of subjects were single and completed
secondary education. A majority of subjects from the two
groups of abusers had been convicted. There was no differ-
ence in the type of substance used between the two groups of
abusers. The analysis of correlation matrix did not show a
significant correlation between the subjects’ age and the
studied dimensions of psychopathy. On the other hand, we
found a significant correlation between education and the
psychopathy dimensions. Accordingly, we performed the

partialization of effects of education for all applied measures
of psychopathy.

Differences on PAQ dimensions in those three groups
were analyzed using the Kruskal-Wallis test. The mean ranks
are presented in Table 2.

The Kruskal-Wallis ANOVA showed the presence of
statistically significant differences between the groups only
on one PAQ dimension — Antisocial Behavior (Table 2). In
order to determine the degree of difference among the
groups, the post-hoc Mann-Whitney U-test was employed.
Because of the multiple comparisons, the Bonferroni correc-
tion of alpha values was performed. The Mann-Whitney U-
test results are presented in Table 3. The significant differ-
ences were found for the dimension Antisocial behavior be-
tween the two-year treatment group and non-abusers as well
as between the one-year treatment group and non-abusers
(Table 3). Non-abusers had the lower Antisocial behavior
scores (Table 2).

Table 1
Sociodemographic characteristics of study groups
Sociodemographic One-year treatment group Two-year treatment group Non-abusers
parameters (n=20) (n=20) (n=19)
Education, n (%)
primary 4 (20.00) 2 (10.00) 0(0)
secondary 11 (55.00) 17 (85.00) 14 (73.10)
2-yr tertiary 4 (20.00) 0 (0.00) 1(5.30)
tertiary 1 (5.00) 1 (5.00) 4 (21.10)
Marital status, n (%)
single 13 (65.00) 18 (90.00) 14 (73.10)
married 3 (15.00) 2 (10.00) 4 (21.10)
divorced 4 (20.00) 0 (0.00) 1(5.30)
Convicted, n (%)
yes 16 (80.00) 14 (70.00) -
no 4 (20.00) 6 (30.00) -
Age (years), mean + SD 32.00 £4.507 29.95+3.517 27.58+11.46
minimum-maximum 2644 2642 19-59
SD — standard deviation
Table 2
Mean ranks on the PAQ dimensions in three groups of subjects
Mean rank
PAQ dimensions One-year Two-year H p
Non-abusers
treatment group treatment group
Antisocial behavior 37.38 36.03 15.89 19.13 0.000
Lifestyle 36.63 28.93 24.16 5.25 0.072
Psychopathic affect 31.13 25.55 33.50 222 0.330
Interpersonal relationships 34.00 25.43 30.61 2.53 0.283

PAQ - Psychopathy Assessment Questionnaire.

Table 3
Mann-Whitney U-test (MW U) of differences among three groups on the Antisocial behavior dimension
Dimension Differences between groups MW U z p
1:2 182.00 -.487 0.626
Antisocial behavior 1:3 60.50 -3.68 0.000
2:3 51.50 -3.93 0.000

Groups: 1 — One-year treatment group; 2 — Two-year treatment group; 3 — Non-abusers.
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Discussion

In the present study, we used the PAQ questionnaire
constructed to measure four Hare’s dimensions of psychopa-
thy, with the aim to determine whether the length of treat-
ment of substance abusers in a FBTC may contribute to
changes of their psychopathic traits. We found the differ-
ences among the study groups in one dimension only — Anti-
social Behavior. For this dimension, we found significant
differences between the non-abusers, the one-year treatment
group and the two-year treatment group. The one-year treat-
ment group had the highest scores on this dimension, which
indicates that they had a higher degree of physical aggres-
sion, conflict with law, problematic family relationship in
childhood and generally more pronounced tendency towards
violent behavior compared to the other two groups of sub-
jects. These traits were less pronounced in the group that
successfully completed the treatment, although the difference
between the one-year and two-year treatment groups was not
statistically significant, but inferred from the analysis of
mean values. These traits were the least prominent in the
non-abuser group. This finding suggests that the two groups
of abusers with different lengths of treatment did not differ in
psychopathic traits measured by the dimension Antisocial
behavior. These findings are in agreement with the previous
studies confirming that psychopathic traits were more pro-
nounced and frequent in substance abusers, particularly
among the violent offenders *’. We also found that most of
our subjects with a history of substance abuse had been con-
victed (80% of the one-year treatment group and 70% of the
two-year treatment group). Although it was expected that the
study groups would have differed on other dimensions of the
PAQ, i.e., Lifestyle, Psychopathic affect and Interpersonal
relationships, there were no significant differences.

Taking into account that there was no statistically sig-
nificant difference between the one-year and two-year treat-
ment groups, whereas there was a difference between non-
abusers and both groups of abusers, it can be assumed that
the pronounced psychopathic traits are permanent personality
characteristics, i.e., that regardless of the duration of treat-
ment in the FBCT, it is not possible to alter these traits. The-
se findings are in agreement with a volume of research show-
ing inability of correction of these traits, regardless of the
type of treatment *>**** >, However, these findings can par-
tially be explained in the context of the transversal study de-
sign, and a future longitudinal study of one-year treatment
group could contribute to a clearer picture and more thor-
ough data. On the other hand, the studies suggesting that cer-
tain psychopathic behaviors can be corrected related mostly
to younger age, i.e., adolescents, which was not the case in
our research *> **. The meta analyses dealing with the treat-
ments aimed at correction of psychopathic traits suggested
that there was usually no significant improvement and that
the corrections should be approached with realistic expecta-
tions ** **. It means that we should not expect a complete re-
moval of all socially unacceptable psychopathic traits, but ra-
ther the gradual and minor corrections ****. If we observe the
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possibility of treatment of psychopathy in this way, the role
of length of stay in the FTBC could potentially play a role in
this process of change. This is corroborated by our findings
that, although statistically insignificant, minor differences
did exist between two abusers groups on the PAQ dimension
Antisocial behavior. An alternative interpretation may be that
although a successfully completed two-year treatment in the
FBTC did not lead to correction of psychopathic traits, as the
permanent personality traits, it still may contribute to the
subjects’ mastering a higher degree of control over their so-
cially unacceptable behaviors. This implies that future re-
search in the FBTCs should be directed towards the assess-
ment of control over their own inadequate behavior, rather
than change of permanent personality traits. In this case, the
instruments used should also be specific for the assessment
of control of behavior, and not of personality traits.

A limitation of the present study can be observed in the
context of the sample size. Future research should include
more participants within all groups, since it is possible that
our results were influenced by the sample size. It is also pos-
sible that we had “unrealistic” expectations regarding getting
statistically significant differences among the groups on all
PAQ dimensions. In addition, it would be useful to include
and compare different types of FBTCs, besides duration of
treatment, in order to evaluate efficacy of their programs. On
the other hand, the advantages of the study may be inter-
preted through the difficulties the researchers encountered.
Namely, it was very difficult to form a study sample for this
type of research, because the number of persons dependent
on psychoactive substance staying in a community and those
who successfully completed the FBTC program was very
limited. Another advantage of the present study is that it is
one of the first studies in the region on the effect of FBTC on
the correction of certain psychopathic traits. Considering that
religious therapeutic communities represent a closed type of
communes, this means that researchers are usually not able
to access them. Therefore, the very fact that a religious ther-
apeutic community permitted conducting a study on their
premises represents a significant step forward in this research
field.

Conclusion

The longer, two-year treatment in the FBTC did not
contribute to changes of the psychopathic traits more than
the one-year treatment. In addition, the subjects with a his-
tory of substance abuse undergoing the treatment in the
FBTC had more pronounced psychopathic traits compared
with the non-abusers.
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Correlation between conjunctival scraping cytology and other clinical
dry eye metrics in determination of dry eye related inflammation

Korelacija izmedu citoloskog nalaza epitela konjunktive dobijenog skrajpingom
1 drugih klini¢kih testova pri utvrdivanju inflamacije suvog oka
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Abstract

Background/Aim. New and improved definition of dry
eye disease (DED) emphasized that hiperosmolarity and in-
flammation with initial tear film instability play etiological
role. The aim of this study was to explore relation of some
commonly used clinical tests to dry eye disease (DED) re-
lated inflaimmation measured by conjunctival scraping cy-
tology. Methods. We examined 100 subjects, 80 of them
having DED. We performed Schirmer without anesthesia
(Schirmer I), Fluorescein Tear Break Up Time (FIBUT),
Rose Bengal (RB), Lid Parallel Conjunctival Folds (LIP-
COF), Tear Meniscus Height (TMH) and Tear Ferning (TF)
and compated the values to scraping scores of tarsal con-
junctiva. Results. FTBUT had the best sensitivity (93.6%).

Apstrakt

Uvod/Cilj. Nova unapredena definicija bolesti suvog oka
isti¢e hiperosmolarnost i upalu sa inicijalnom nestabilnoséu
suznog omotaca kao najcesce etioloske faktore. Cilj rada bio
je da se ispita korelacija izmedu nekih cesto korisé¢enih kli-
nickih testova za suvo oko i citoloskog nalaza epitela ko-
njuktive dobijenog skrejpingom pri utvrdivanju inflamacije
suvog oka. Metode. Od ispitanih 100 bolesnika, dijagnozu
suvog oka smo postavili kod 80. Ucinjeno je merenje sekre-
cije suza bez anestezije u 5 minuta Schirmer trakom (Schir-
mer I), vreme prekida suznog filma obojenog fluoresceinom
(Fluorescein Tear Break Up Time — FTBUT), bojenje povrsine
oka vitalnom bojom Rose Bengal (RB). Ispitano je prisustvo
nabora konjunktive paralelnih ivica donjeg kapka (Lid-
Parallel Conjunctival Folds — LIPCOF), izmerena visina meni-
skusa suza (Tear Meniscus Height — TMH) i uraden test grana-

The highest specificity was found with RB (93.2%), but it
was also high with Schirmer I, TF and FTBUT (respectively
89.8%, 84.5%, 78.0%). RB and FTBUT had the highest cor-
relation with conjunctival scraping score (r = 0.707,
» <0.001; r =-0.507, p < 0.001). Conclusion. In our study,
FTBUT, though often used in many combinations of the
DED tests, showed a remarkably high sensitivity and specificity
on its own, as well as good correlation with DED related in-
flammation detected with conjunctival scraping cytology.

Key words:

dry eye syndromes; conjunctiva; cytological
techniques; sensitivity and specificity; diagnostic tests,
routine; diagnosis, differential.

nja suze (Tear Ferning — TT). Rezultati. FTBUT je pokazao
najvisu senzitivnost (93,6%). Najvisu specificnost je poka-
zao RB test (93,2%), ali je visoka specifi¢nost utvrdena i kod
Shirmer I, TF i FTBUT testa (89,8%, 84,5%, 78,0%). Naj-
bolju korelaciju sa citoloskim nalazom konjunktivnog skrej-
pinga imali su RB i FITBUT (r = 0,707, p <0,001; r = -
0.507, p < 0,001). Zaklju€¢ak. FTBUT iako cesto koris¢en u
kombinaciji sa drugim testovima, samostalno je pokazao
znacajno visoku senzitivnost i specifi¢nost, kao i dobru ko-
relaciji sa inflamacijom u sklopu bolesti suvog oka citoloski
detektovanoj skrejpingom konjunktive.

Kljucne reci:

oko, suvo, sindromi; konjunktiva; citologija; osetljivost
i specifi¢nost; dijagnosticki testovi; rutinski; dijagnoza,
diferencijalna.
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Introduction

While investigation on complex mechanism of dry eye
disease (DED) has still been ongoing, hiperosmolarity and
inflammation that are underlined since the first Dry Eye
Workshop (DEWS) report ' as well as by the OCEAN
group * are something that all of us are focused on. Advance
in the diagnostic tools, but also in therapy are based on these
two crucial steps in that vicious circle **. New and improved
definition of DED, published within the Tear Film and Ocu-
lar Surface Society (TFOS) DEWS II Definition and Classi-
fication Report °, emphasizes that hiperosmolarity and in-
flammation, together with the initial tear film instability and
neurosensory abnormalities play etiological roles.

Measuring osmolarity, especially after the introduction
of portable in situ osmometer (TearLab™, OcuSence, Tear-
Lab Corp, San Diego, CA, USA) into clinical practice, seems
to be a good way to recognize DED in its early stage > °.
However, there is a question of overlapping of normal sub-
jects and mild form of dry eye (DE) . The rapid point-of-care
diagnostic, 9-level test (InflammaDry; Rapid Pathogen
Screening, Inc, Sarasota, FL) to detect elevated matrix metal-
loproteinase, was reported by Sambursky et al. ’ as a diag-
nostic tool with high sensitivity and specificity when detect-
ing DE related inflammation. Messmer et al. ® identified the
presence of ocular surface inflammation in 40% of con-
firmed DE patients with this diagnostic test. Although the
time-consuming laboratory test, the conjunctival scraping
was introduced by Versura et al. * as a reliable method to di-
agnose and score ocular surface inflammation in DE.

We were interested in exploring relation of some com-
monly used clinical tests available to ophthalmologists in our
country with DED- related inflammation measured by con-
junctival scraping cytology, in order to make the decision
easier as to start an anti-inflammatory treatment.

Methods

We examined 100 subjects (200 eyes), 88 woman and 12
men. Mean age =+ standard deviaton (SD) was 50.17 £ 16.74
years. Eighty of them were referred to us by rheumatologists
and general practitioners either during evaluation for the Sjogren
syndrome (SS — 30 patients), or because of dry eye symptoms
(50 patients). The control group was made of 20 patients in
evaluation for cataract surgery, with no DE related symptoms.
The exclusion criteria were any ocular surgery that was per-
formed in the period of one year, contact lens wear, topical eye
therapy (if only tear substitutes, they had to be suspended at
least 8 hours before the examination), entropion, ectropion, or
other lid closure problems as well as ocular allergies, or pres-
ence of anterior blepharitis. The patients suspected to have the
SS were not yet under any kind of systemic anti-inflammatory
therapy. The study was approved by the Ethics Committee, of
the Faculty of Medicine, Belgrade University. All patients
signed an informed consent form.

We performed the following clinical tests: Schirmer
without anesthesia (Schirmer I), fluorescein tear break up
time (FTBUT), Rose Bengal (RB), Lid Parallel Conjuctival

Folds (LIPCOF), Tear Meniscus Height (TMH) and Tear
Ferning (TF). Eyelids were inspected for meibomian gland
dysfunction (MGD). We also performed scraping of tarsal
conjunctiva in order to evaluate ocular surface inflammation.
Symptoms were evaluated on the basis of the Ocular Surface
Disease Index (OSDI) and McMonnies questionnaires.

To confirm the DE diagnosis in our study, we consid-
ered results from a group of three clinical tests. These three
tests, the Schirmer I, FTBUT and RB, represented the oph-
thalmological part of testing for SS according to the Copen-
hagen criteria, but proved useful in diagnosing DE out of SS
context, also '°. Eighty patients, as we expected, had the dry
eye disease, since one, or both eyes were positive in 2 of 3
clinical tests. Twenty patients from this symptomatic group
had some form of MGD. In the control group, no eye met
these criteria. One patient from the control group had MGD,
without the signs, or symptoms of DED. Bearing in mind
that we analyzed separately both eyes, we found that 139
eyes were positive and 61 negative for DED. We also graded
the DE severity from 0 to 4 according to the DEWS report
score system '. Numbers of eyes within different grades are
presented in Table 1.

Table 1
Distribution of eyes according to dry eye severity
with the 0—4 score system from the DEWS report

Dry eye severity Number of eyes % Cumulative %

0 37 18.5 18.5
1 54 27.0 45.5
2 75 37.5 83.0
3 23 11.5 94.5
4 11 5.5 100.0
Total 200 100.0

DEWS — Dry Eye Workshop Severity.

All tests were performed during one examination in the
morning by two examiners. First, we examined the patients’
TMH and LIPCOF. TMH was measured by slit-lamp. We
registered the values as 0.3 mm, 0.2 mm, 0.1 mm, less than
0.1 mm, using the slit -lamp microscope with objective lens
graticule in 0.1 units. For the LIPCOF test, we registered in
the temporal zone the values as no folds, '2 of fold in the
temporal zone, one fold less that 0.2 mm height, two folds
0.2 mm height, 3 folds or more over 0.2 mm. Although simi-
lar, these stages, are not completely analogous to those most
commonly used, described by Hoh et al."' Instead of using a
term normal meniscus tear height, we used the value of 0.2
mm as a cut-off value between the stages. Other authors also
used this value as a normal one "%, and considered pathologi-
cal if below . We also divided the Stage 1 by Hé h into two
stages with present folds, in order to form four grades as the
DEWS dry eye severity score system has. Then we per-
formed the Schirmer I, FTBUT and RB test as outlined in the
DEWS report . After folding the Schirmer paper strip at the
notch, we placed the shorter part under the temporal one-
third of the lower lid of both eyes. The patients were asked to
close their eyes. We measured the length of wetting from the
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notch after 5 minutes, and the cut-off value was < 10 mm/5
min. For FTBUT we applied sodium fluorescein with the
impregnated strips and used the average value of three times
measured the elapsed time from blink till appearance of the
first break in the tear film. The cut-off value was < 10 mm.
Punctate staining of the ocular surface, after applying topical
anesthesia and Rose Bengal dye was graded with the van Bi-
jsterveld system, with the cut-off value > 4. The TF test was
performed by collecting the tear sample from the inferior tear
meniscus by using an Eppendof automatic micropipette with
a single use 1-10 pL Eppendof Tips. The collected tear sam-
ple was pipetted onto a clean microscope slide and allowed
to air-dry for 10 minutes. Ferning of the tear was observed
by phase contrast light microscope at the magnification level
of x20 and x40 and quantified according to the Rolando
grading scale "°. Scraping of both upper and lower conjunc-
tiva was performed with a hockey knife at the end of the
clinical (slit lamp) examination, in topical anesthesia. The sam-
ples were air-dried at room temperature, fixed in methanol and
then stained with May-Grunwald-Giemsa. We counted the
number of neutrophils, lymphocytes and monocytes under the
phase contrast light microscopes in 50 microscopic fields at x40
as described by Versura et al. °, and graded inflammation by the
Conjuctival Scraping Cytology Scoring System.

We compared each clinical test with the scraping scores
and calculated the sensitivity, specificity, positive and nega-
tive predictive value (PPV and NPV). To determine the rela-
tionship between all the tests we used the Pearson’s correla-
tion coefficient r, since all of the tests were parametric. The
results of both questionnaires were compared with the con-
junctival scrapings of worse eye and we made the compari-
son between the different age groups (younger, or equal to
60 versus older than 60).

The data were statistically evaluated by using the SPSS
version 20 (IBM Corp. Released 2011, the SPSS Statistics
for Windows, Version 20.0 Armonk, NY: IBM Corp).

Results

The average value of scraping scores for the group of
eyes diagnosed as dry according to the Copenhagen criteria
was 5.33 + 1.99 (95% CI 5.00-5.66), while the average value
for the group of non-dry eyes was 2.75 + 2.04 (95% CI 2.23—
3.28). The difference in the average scraping score between
the two groups was found to be highly statistically signifi-
cant by the Student’s t-test (t = 8.368; p<0.001).

The average scraping scores for the different groups of
eyes were graded according to the DEWS report and pre-
sented in Figure 1. Most overlapping occurs between normal
eyes and eyes with a mild form of a dry eye. The difference
between all other DEWS groups was statistically significant
(F=43.197, p<0.001).

10.00=

Q
8.007 F

6,00 (s}
i {} H
200+

00 1.00 200 3.00 4.00
Gradus DEWS

Scraping

Fig. 1 — The mean scraping scores in different dry eye
severity groups.

The average scraping scores for the different groups of
eyes graded as in the DEWS report show that the most of the
overlapping we have between normal eyes and the ones
that have a mild form of dry eye. The difference among
all the other DEWS groups is statistically significant
(F=43.197, p<0.001).

DEWS - Dry Eye Workshop Severity.

Of all clinical tests that we used, as compared to the
conjunctival scraping, the FTBUT as a single test had the
best sensitivity (93.6%). The LIPCOF and TMH also had a
high sensitivity (92.2% and 80.9%, respectively). The high-
est specificity was found with RB (93.2%), but it was also
high with Schirmer I, TF and FTBUT (89.8%, 84.5%,
78.0%, respectively) (Table 2).

All the tests were in a statistically significant correla-
tion with the conjunctival scraping and among themselves.
RB and FTBUT had the highest correlation factor with con-
junctival  scraping (r=0.707, p<0.001; r=-0.507,
p <0.001). Among the clinical tests, the best correlation was
found between FTBUT and RB (r =-0.620, p<0.001), and
FTBUT and TF (r=-0.535, p<0.001) (Table 3).

Table 2
Sensitivity (Se), specificity (Sp), PPV and NPV of clinical tests compared to the conjunctival scraping cytology
Parameters FTBUT RB Sch 1 LIPCOF TMH TF
Se (%) 93.6 454 41.1 92.2 80.9 59.9
Sp (%) 77.9 93.2 89.8 33.9 44.1 84.5
PPV 0.91 0.94 0.91 0.77 0.78 0.89
NPV 0.85 0.42 0.39 0.65 0.49 0.48

PPV — positive predictive value; NPV — negative predictive value; FTBUT — Fluorescein Tear Break Up Time; RB — Rose
Bengal; Sch I — Schirmer I; LIPCOF - Lid Parallel Conjunctival Folds; TMH — Tear Meniscus Height; TF — Tear Ferning.

Daci¢ Krnjaja B, et al. Vojnosanit Pregl 2019; 76(9): 875-879.



Page 878 VOJNOSANITETSKI PREGLED Vol. 76, No 9
Table 3
Correlation of all tests
Test FTBUT Scraping Sch I RB TF TMH LIPCOF
FTBUT r 1 -0.507" 0.504" -0.620" -0.535" 0.4227 -0.292"
p 0.000 0.000 0.000 0.000 0.000 0.000
n 200 200 200 200 190 200 200
Scraping r -0.507"" 1 -0.383" 0.707" 0.486" -0.352" 0.328"
p 0.000 0.000 0.000 0.000 0.000 0.000
n 200 200 200 200 190 200 200
Sch1 r 0.504" -0.383" -0.373" -0.342" 0.237" -0.233"
p 0.000 0.000 0.000 0.000 0.001 0.001
n 200 200 200 200 190 200 200
RB r -0.620" 0.707" -0.373" 1 0.433" -0.380" 0.300"
p 0.000 0.000 0.000 0.000 0.000 0.000
n 200 200 200 200 190 200 200
TF r -0.535™ 0.486" -0.342" 0.433" 1 -0.385™ 0.318"
p 0.000 0.000 0.000 0.000 0.000 0.000
n 190 190 189 190 190 190 190
TMH r 0.422" -0.352" 0.237" -0.380™ -0.385" 1 0377
p 0.000 0.000 0.001 0.000 0.000 0.000
n 200 200 200 200 190 200 200
LIPCOF r -0.292" 0.328" -0.233" 0.300" 0.318" 0377 1
p 0.000 0.000 0.001 0.000 0.000 0.000
n 200 200 200 200 190 200 200

FTBUT - Fluorescein Tear Break Up Time; Sch I — Schirmer I; RB — Rose Bengal; TF — Tear Ferning; TMH — Tear
Meniscus Height; LIPCOF — Lid Parallel Conjunctival Folds; r - Pearson’s correlation coefficient; **p — significant at level

< 0.01; n — number of eyes.

We analyzed the results of McMonnies and OSDI ques-
tionnaires and they were in a positive correlation (r = 0.644;
p<0.001). When we compared them with the inflammatory
cell scores acquired with scraping of tarsal conjunctiva of
worse eye, we found that the correlation coefficient was
r=0.315 for the McMonnies questionnaire which was highly
significant (p=0.001), and correlation with the OSDI question-
naire was significantly positive as well (r =0.290; p=0.003).
The patients with a higher score of inflammatory cells in tarsal
conjunctiva had a higher score on both questionnaires.

When comparing the results of conjunctival scraping of
patients younger than 60, we found a positive correlation on
the questionnaires that was highly significant (McMonnies
r=0.349; p=0.002, OSDI r = 0.341; p=0.003). For the pa-
tients over 60 years of age, we found no correlation between
the scraping results and neither of two questionnaires
(McMonnies r =0.011; p=0.956, OSDI r=0.221;
p=0.278). The correlation between the results of two ques-
tionnaires in both age group was positive (Group <60
r=10.684; p<0.001, Group > 60 r=0.619; p=0.001).

The average score of conjuctival scraping was higher in
the group over 60 years of age than in the group of subjects
aged under 60 years, and the difference was statistically sig-
nificant (t = -1.991, p=0.049). For the over 60 years of age
group, the average scraping score was 5.77, and for the under
60 years of age group, it was 4.74.

There was no difference between two age groups in the
average scores of both questionnaires (McMonnies t = 0.927,;
p=0.356, OSDIt=- 1.495; p=0.138).

Of all examined patients, 88% of them were women (88
out of 100 patients). In the group diagnosed with DED,
91.2% were women, which was statistically higher
(x*=4.001; p=0.045) than in the control group (75%).

Discussion

In the vicious circle of DED, the inflammation is some-
thing that comes after tear film instability and hyperosmolar-
ity, "*'® which might explain why, in our study, the conjucti-
val scraping could not show the clear distinction between the
normal and mild dry eyes. Other authors state that in moder-
ately severe dry eye, there is an (often subclinical) inflamma-
tory reaction of the ocular surface and the lacrimal gland
'"-1% "and so was confirmed in our study. That suggests that
an anti-inflammatory treatment is needed in all except mild
stage. Still, confirmation of presence of inflammation should
make our decision easier to add this treatment to already ex-
isting artificial tears.

The relation between the inflammation and some of
clinical symptoms and signs of DED was suggested before
" The diagnostic value of the clinical DE tests has been
evaluated many times so far > *°. We were interested in their
correlation with the DE-related inflammation.

FTBUT compared to the conjunctival scraping as a
measure of DE-related inflammation in our study showed the
best balance between sensitivity (93.6%) and specificity
(77.9%). There was a strong correlation between the FTBUT
and conjunctival scraping as well as with the RB and TF.

Daci¢ Krnjaja B, et al. Vojnosanit Pregl 2019; 76(9): 875-879.
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Alves et al. ** also reported that the FTBUT sensitivity
was 72.3% while specificity was 100%, and they correlated
the best with other clinical tests they applied in diagnosing
the dry eye in different diseases.

Versura et al. ° found a strong correlation between FTBUT
and tear osmolarity, although in their study, this correlation did
not increase in its strength as dry eye severity did.

Discrepancy between the symptoms and signs is a rea-
son why we cannot rely on questionnaires only when it
comes to the DE diagnosis and staging of disease >'. The new
definition of DED, published within the DEWS II report, ad-
dresses this problem of discrepancy between the signs and
symptoms in some patients through the recognition of role
for the neurophysiology in the sensory aspect of the dis-
ease . In our study, a poor correlation was evident in the
group of patients over 60 years of age, where the average
scraping score was higher. In their study, Vehof et al. **
found that the increased age was a predictor of fewer symp-

toms than signs. This should make us more careful when rul-
ing out, or staging DED in the older population.

Conclusion

FTBUT, though often used in many combinations of the
DED tests, showed in our study a remarkably high sensitivity
and specificity on its own, when correlated with the DED-
related inflammation. RB and FTBUT had the highest cor-
relation factor with the conjunctival scraping. A poor corre-
lation was found between the symptoms and DE-related in-
flammation in the patients over 60 years of age. We share the
opinion that it is the overall clinical judgment of a clinician
that should still be the final judge of DE diagnosis and treat-
ment, but we also believe that it is helpful to have a harder
scientific evidence to guide our decision on an anti-inflam-
matory therapy inclusion in DE treatment.
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Efficacy of several rotary systems in removal of two different
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Abstract

Background/Aim. In otder to achieve good results in en-
dodontic retreatment, satisfactory removal of filling material
and adequate debridement of the root canal is necessary. The
aim of this 7 vifro study was to evaluate the efficacy of three ro-
taty systems in removing gutta-percha/AH Plus and RealSeal
SE obturation materials during retreatment using scanning elec-
tron microscopy. Methods. A total of 72 freshly extracted
mandibular first incisors were enlarged to a size #30 using
iRaCe NiTi instruments. Teeth were randomly divided into 6
groups of 12 specimens each. 36 teeth (groups 1, 2 and 3) were
filled with AH Plus®/gutta-percha and another 36 (groups 4, 5
and 6) with Resilon (RealSeal SE system), both using lateral
condensation technique. In groups 1 and 4, the retreatment
was performed using the ProFile System, in groups 2 and 5 us-
ing the ProTaper Universal Retreatment System and in groups
3 and 6 using the D-RaCe system. After retreatment the teeth
were split vertically into halves and efficacy of retreatment
techniques was evaluated by scanning electron microscopy.
The assessment and compatisons of 3 parameters: smear layer,

Apstrakt

Uvod/Cilj. U dilju postizanja dobtih rezultata u endodontskom
retretmanu, neophodno je omoguditi zadovoljavajuce uklanjanje
opturacionog matetijala i adekvatan debridman kanala korena zu-
ba. Cilj ove 71 vitro studije bio je evaluacija efikasnosti tri sistema ro-
tirajucih instrumenata u uklanjanju gutaperke/AH Plus silera i Re-
alSeal SE sistema tokom retretmana, ptimenom skenirajuce elek-
tronske mikroskopije. Metode. Kanali korenova 72 sveze ekstrahi-
rana donja centralna inciziva su prepatisani primenom rotiraju¢ih
iRaCe NiTi instrumenata do veli¢ine #30. Zubi su nasumi¢no po-
deljeni u 6 grupa od po 12 uzoraka. Ukupno 36 zuba (grupe 1, 2 1
3) opturisani su gutaperkom sa AH Plus silerom, a preostalih 36
zuba (grupe 4, 5 i 6) RealSeal SE sistemom, primenom tehnike
hladne lateralne kondenzacije. U grupama 1 i 4 retretman je oba-

filling debris and surface profile irregularities were made using a
predefined scale. These 3 parameters were evaluated in the cor-
onal, middle and apical thirds of the root. Statistical analysis
was performed using the Kruskal-Wallis test with the Bon-
ferroni post-hoc test. Results. In the AH Plus/gutta-petcha
samples filling debris removal was significantly better when the
D-RaCe and ProTaper System wete used compared to the
ProFile in the apical third. Less dentin irregularities were ob-
served when the ProTaper was used compared to the ProFile
system (p = 0.0139). In the RealSeal samples, no significant dif-
ferences wetre found between the retreatment methods. Con-
clusion. None of the instrumentation technique completely
removed filling material from the root canal, which implies the
need for more research in this field. The apical third of the root
canal was the most complicated area in terms of complete
smear layer and filling debris removal and presence of surface
profile irregularities regardless the filling materials.

Key words:

gutta-percha; microscopy, electron, scanning; root canal

filling materials; root canal therapy; treatment outcome.
g > PY;

vljen primenom ProFile Sistema, u grupama 2 1 5 primenom Pro-
Taper Universal Retreatment sistema, a u grupama 3 i 6 ptimenom
D-RaCe Sistema. Posle retretmana zubi su preseceni longjtudinal-
no na polovine a efikasnost metoda retretmana ocenjivana je po-
mocu skenirajuce elektronske mikroskopije. Uporedivanje tri pa-
rametra (prisustvo razmaznog sloja, debtis od ostataka opturacio-
nog materiajala i iregularnost povrsine) obavljeno je pomocu pret-
hodno definisane skale vrednosti. Ova tri parametra su ocenjivana
u koronarnoj, srednjoj i apikalnoj trecini korena zuba. Statisticka
analiza je obavljena primenom Kruskal-Wallis testa sa Bonferroni
post-hoc - testom.  Rezultati. U uzorcima opturisanim  AH
Plus/gutaperkom uklanjanje debrisa bilo je statisticki znacajno bo-
lie primenom D-RaCe i ProTaper sistema u odnosu na ProFile si-
stem u apikalnoj tre¢ini (p < 0.05). Utvrdeno je manje iregularnosti
povrsine dentina kada je koriséen ProTaper system u potredenju sa
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ProFile sistemom (p = 0.0139). Kod uzoraka opturisanih RealSeal
SE sistemom nisu utvrdene statisticki znacajne razlike izmedu ispi-
tivanih metoda retretmana. Zaklju¢ak. Ni jedna od tehnika in-
strumentacije nije omogudila kompletno uklanjanje opturacionog
materijala iz kanala korena zuba. Sve ispitivane tehnike retretmana
su bile manje efikasne u apikalnoj treini kanala korena, nezavisno

od vrste opturacionog matetijala.

Kljucne reci:

gutaperka; mikroskopija, elektronska, skenirajuca;
zub, materijali za punjenje korenskog kanala; leCenje,
ishod.

Introduction

The main goal of nonsurgical root canal retreatment is
to reestablish healthy periapical tissues following ineffective
root canal treatment, or reinfection . Removal of as much
filling material as possible from the inadequately prepared
and filled root canal systems would appear to be essential to
uncover remaining necrotic tissue or bacteria that may be re-
sponsible for periapical inflammation and persistent disease
% Thus, in order to achieve good results, it is necessary to
perform the adequate debridement of the root canal after the
satisfactory removal of previous filling material.

Gutta-percha (GP) is certainly the most commonly used
filling material in endodontics. Resilon (Pentron Corp., Wal-
lingford, CT, USA) was introduced relatively recently as a
synthetic polymer-based alternative to GP °. A poly-
caprolactone thermoplastic material with bioactive glass,
bismuth, and barium salts as fillers has handling properties
similar to GP. This material induces a chemical interaction
that leads to the formation of a single resin block, which ad-
heres to the root canal walls *.

When taken into account that Resilon has similar seal-
ing ability as GP with the AH Plus sealer °, it could be ex-
pected that this material can be removed in similar ways as
GP. Beside numerous studies concerning its physical, chemi-
cal and biological properties, removal of Resilon from root
canal has also been investigated "+ *.

There are many different techniques for removal of root
canal filling material: solvents * '°, hand, rotary * ' '* and
ultrasonic instruments > ', heat-carrying instruments, la-
ser ' '% or a combination of these techniques . The rotary
nickel-titanium (NiTi) systems are preferred in endodontic
retreatment because of their safety, efficiency and speed '*2'.
In order to improve endodontic retreatment procedure, espe-
cially designed the NiTi rotary instruments were developed.
In this study, the instruments especially developed for re-
treatment were used, such as the D-RaCe System (FKG Den-
taire, La Chaux-de-Fonds, Switzerland) and ProTaper Uni-
versal Retreatment System (PTUS) (Dentsply, Maillefer,
Ballaigues, Switzerland) and also, ProFile rotary system
(Dentsply Maillefer, Ballaigues, Switzerland) as a conven-
tional system.

Scanning electron microscopy (SEM) was proved to be
the adequate method of evaluation of dentin walls after root
canal retreatment " * '* ' 2 According to Pirani et al. ',
SEM observation is the only technique available to observe
the smear layer and organic and filling debris in a retreated
root canal.

The aim of this study was to evaluate the effectiveness
of 3 different rotary instruments (ProFile, PTUS and D-RaCe

Pesi¢ D, et al. Vojnosanit Pregl 2019; 76(9): 880—886.

System) in removing GP/AH Plus, or Resilon filling material
from the previously in vitro filled root canals using SEM.

Methods

This study was conducted in vitro on 72 freshly ex-
tracted human lower first incisors, extracted for orthodontic
reasons, or due to periodontal disease. The teeth with imma-
ture apices, the presence of external resorption, or any root
damage were excluded from the experiment, as well as teeth
with two canals or calcifications.

The soft tissue and calculus were removed mechani-
cally from the root surfaces. Two longitudinal grooves of 1-
mm depth were prepared with a diamond bur on the lingual
and labialsurfaces of each root to facilitate vertical splitting
for the SEM analysis after retreatment. After preparation of
access cavity, working length was determined by a size 10
K-file (FKG, La Chaux-de-Fonds, Switzerland) 1 mm short-
er than its appearance at the apical foramen.

An initial endodontic treatment was performed using
the iRaCe rotary NiTi instruments (FKG Dentaire SA, La
Chaux-de-Fonds, Switzerland), R1 15/.06, R2 25/.04 and R3
30/.04, using a crown-down sequence, according to the man-
ufacturer recommendations. The irrigation protocol, main-
taining patency of the root canals and use of the rotary en-
gine motor were as described in study by Pesié et al. .

Before obturation, the samples were randomly divided into
6 groups of 12 specimens each. Thirty-six teeth (groups 1, 2 and
3) were filled with the GP cones (VDW, Munich, Germany) and
the AH Plus” sealer (Dentsply DeTrey, Konstanz, Germany),
and another 36 (groups 4, 5 and 6) with the Resilon filling mate-
rial, RealSeal SE system (SybronEndo, Orange, CA, USA), both
using the lateral condensation technique. The coronal surface of
Resilon groups was light cured for 40 s.

A high-speed hand-piece with water cooling was used
for cutting the crowns of the teeth, 14 mm apically from the
working lenght to equalize the volume of the filling material
in the samples as much as possible. The roots were sealed
with GC Fuji II (GC Corporation, Tokyo, Japan). The quality
of root canal filling was assessed using the digital radio-
graphs taken in two different directions. The samples were
stored for 21 days at 37 C and 100% humidity in an incuba-
tor (INCUCELL, MMM Group, Germany) to allow the com-
plete setting of the sealer, as described by Pesi¢ et al. »*. For
the purpose of objectivity, the initial treatment and retreat-
ment procedures were performed by a single operator.

Three different rotary systems were used for retreat-
ment: ProFile rotary instruments (Dentsply Maillefer, Ballai-
gues, Switzerland) in groups 1 and 4; ProTaper Universal
Retreatment System (PTUS) (Dentsply Maillefer, Ballaigues,
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Switzerland) in groups 2 and 5 and D-RaCe rotary system
(FKG Dentaire SA, La Chaux-de-Fonds, Switzerland) in
groups 3 and 6.

The protocol for each tested retreatment techniques, in-
cluding the irrigation protocol and rotary engine motor han-
dling procedure, were as described in Pesi¢ et al. » study.
Apical enlargement during retreatment was up to size 40 for all
of these three techniques. The parameters for completion the re-
treatment were: no more filling material visible on the instru-
ments, or root canal walls and smoothness of root canal walls.

Scanning electron microscopy evaluation method

After retreatment, the samples were sectioned in half
using a chisel. Random halves were dehydrated in graded al-
cohol concentrations, dried, and then gold-sputtered (BAL-

TEC, SCD 005 SPUTTER COATER) and observed by SEM
(JEOL JSM 6460 LV with EDS device Oxford Instruments
INCA; JEOL, Tokyo, Japan).

After a general survey of the root canal walls, the SEM
photos of each third of the root canal were taken: at magnifi-
cation of x1000 to score the smear layer and inorganic debris
at the coronal, middle, and apical thirds (Figure 1), and at
%200 to evaluate the surface profile. The images were saved
digitally and individually scored blind by 2 trained operators.

In the selected SEM pictures, the absence, or presence of
smear layer and filling debris was rated and scored using a pre-
defined scale ** * by an independent observer. The dentin sur-
face profile was assessed by evaluating the presence of grooves,
pits, and predentin areas, also using the predefined scale (Table
1). Each root canal was divided into 3 portions (coronal, middle,
apical), and each portion was evaluated independently.

b

¥ = 3 o g 4 *

Fig. 1 — Representative scanning electron microscopy micrographs of samples from
the root middle third showing presence of filling debris: a) absent filling debris,
b) minimal presence of debris with less than 25% of the area, c) debris often
present, d) debris present everywhere and covering dentin surface
(Original magnification x1000).

Table 1

Scale of values assigned to 3 different parameters evaluated

Scale of values

Parameter

1

2

3

4

Smear layer

Filling debris

Surface profile

Smear layer absent, more
than 75% of tubules
exposed and free from
smear layer

Absent

Absence of irregularities

Present in limited areas,
less than 75% of tubules
uncovere; tubules
partially opened

Minimal presence (less
than 25% of the area)

Isolated irregularities and

grooves

Present, tubules visible
in limited areas and
partially closed; less
than 50% of dentinal
tubules visible

Often present

Partially irregular, with
limited non-
instrumented areas

Homogeneous smear
layer present above all
dentin, dentinal tubules
not visible.

Present everywhere and
covering dentin surface
Irregular with grooves,
areas of non-
instrumented dentin

Pesi¢ D, et al. Vojnosanit Pregl 2019; 76(9): 880-886.
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Satigtical analysis

The Kruskal-Wallis test was used to evaluate differ-
ences between the mean values of smear layer, filling debris
and surface profile of the 3 retreatment methods in the 3 dif-
ferent root canal portions. The level of significance was set
at p < 0.05. Also, the pairwise comparison tests (Kruskal-
Wallis) were done for each pair of retreatment methods and
each pair of root canal portions, and significances were ad-
justed with the Bonferroni correction for multiple compari-
sons; a level of significance was established at p < 0.05.

Results
Smear layer

In the AH Plus/GP groups, the smear layer was observed
in several portions of dentin root walls in all the retreatment
techniques. The statistical differences (p=0.0454) were found
between the 3 retreatment methods only in the coronal third
(Table 2). The following pairwise comparison tests, adjusted
with the Bonferroni corrections, showed no significant differ-
ences between the retreatment methods (Table 2).

Table 2

In the RealSeal groups, similar amounts of smear layer
were observed in the groups 4, 5 and 6. No significant differ-
ences (p > 0.05) were found between the 3 retreatment meth-
ods (Table 2).

In all groups, the smear layer islands were found espe-
cially in the apical thirds. When comparing the presence of
smear layer in the coronal, middle and apical thirds, the sig-
nificant differences were found in almost every retreatment
technique (Table 2), regardless of the material that was re-
moved from the root canal. The apical third was the one with
the most smear layer and the coronal one with the least.

Filling debris

In the AH Plus/GP samples, the filling debris was ob-
served in all the retreatment groups. The greatest amount of
remaining filling material was found in the apical thirds. A
statistical difference (p=0.0038) was found between the 3
retreatment methods only in the apical thirds (Table 2). The
ProFile instruments were the least efficient in removing the
obturation material. The following pairwise comparison tests
adjusted with the Bonferroni corrections showed a signifi-
cant difference between D-RaCe and ProFile instruments,
and between PTUS and ProFile (Table 2).

Efficacy of three different retreatment techniques in removing of two obturation materials in each third of the root

Retreatment methods

Characteristics/filling waterial

ProFile PTUS D-RaCe p
Smear layer (mm), mean + SD
AH Plus/gutta-percha
coronal 1.58 + 0.90%! 1.08 + 0.29%! 1.00 + 0.00*! 0.0454
middle 1.92 +1.165%! 1.33 +0.49%!2 1.25 +0.451%1 0.2574
apical 2.33+1.37%! 1.89 + 0.83%? 1.58 + 0.67** 0.4227
p 0.3301 0.0232 0.0189
Real Seal
coronal 1.00 + 0! 1.00 + 0! 1.00 + 0*! 1.00
midlle 1.33 + 0.49%12 1.17 + 0.39%!2 1.25 + 0.45%!2 0.6491
apical 1.67 +£0.78%? 1.58 +0.79* 1.50 + 0.52%? 0.9186
0.0202 0.0327 0.0205
Presence of filling debris, mm, mean + SD
AH Plus/gutta-percha
coronal 1.67 +0.78! 1.33 +0.49! 1.17 £ 0.39 0.1698
midlle 2.25+1.05"2 1.50 + 0.67" 1.67 +0.49° 0.1216
apical 2.75 +0.87%7 1.75 £ 0.62°! 1.67 £ 065%' 0.0038
p 0.0271 0.2326 0.0361
Real Seal
coronal 1.08 + 0.29" 1.25 + 0.45" 1.00 + 0.00" 0.1475
midlle 1.42 +0.51"2 1.50 + 0.67"* 1.50 + 0.52° 0.9267
apical 2.00 + 060° 2.08 £0.79° 1.67 £ 0.65% 0.2995
0.0009 0.0203 0.0065
Surfice profile, mm, mean + SD
AH Plus/gutta-percha
coronal 1.08 £0.29 1.00 £ 0.00" 1.00 = 0.00" 0.3679
midlle 1.42+0.51%! 1.00 + 0.00>"2 1.17 £ 0.39°>12 0.0378
apical 1.67+0.78" 14240513 1.50 £ 0.527 0.7575
p 0.0655 0.0035 0.0126
Real Seal
coronal 1.00 + 0.00" 1.08 +0.29" 1.00 + 0.00" 0.3679
midlle 1.08 + 0.29"2 1.08 £ 0.29" 1.00 + 0.00"? 0.5977
apical 1.58+£0.51° 1.33 £ 0.49! 1.42+051° 0.4650
p 0.0012 0.1738 0.0035

Horizontally: different superscript letters indicate a significant difference between the groups in each anatomical third of the
root; Vertically: different superscript number indicate a significant difference between the thirds in each instrument group.
PTUS — proTAper Universal Retreatment System; SD — standard devitaion.

Pesi¢ D, et al. Vojnosanit Pregl 2019; 76(9): 880—886.
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In the RealSeal groups, the similar amounts of filling
debris were observed in the groups 4, 5 and 6. No statistical
differences were found between the 3 retreatment methods
(Table 2).

When comparing the presence of filling debris in dif-
ferent portions of the root, the apical third was the area with
significantly more filling debris (p < 0.05) regardless of the
method used for removal, except when the PTUS system was
used for the removal of GP/AH Plus sealer (Table 2).

Surface profile

Concerning the tested instrumentation techniques, in the
AH Plus/GP samples, the significant differences in the sur-
face profile appearance were found in the middle thirds (Ta-
ble 2). The following pairwise comparison tests adjusted
with the Bonferroni corrections showed less dentin irregu-
larities when the PTUS system was used compared to the
ProFile system (p=0.0139).

The 3 retreatment groups showed similar canal mor-
phology in the samples filled with the RealSeal material,
without a significant differences (Table 2).

Comparing the samples filled with the AH Plus/GP and
RealSeal for each retreatment method, a significant differ-
ence was found only when the ProFile system was used,
concerning the smear layer and filling debris evaluation (Ta-
ble 3). In terms of surface profile irregularities, significant
differences were not found. Significantly more smear layer
was observed in the AH Plus/GP samples compared to the
RealSeal samples in the coronal third (Table 3).

Significantly less amount of filling debris was found in
the RealSeal group in the coronal, middle and apical third of
the root canal, after retreatment using the ProFile system
(Table 3). No significant differences were found when effi-
cacy of other tested instrumentation techniques were com-
pared in two tested filling materials.

Table 3
Comparison between two filling materials (RealSeal vs.
AH Plus/gutta-percha) in the ProFile retreatment groups

Characteristics p

Smear layer

coronal 0.0325
middle 0.2385
apical 0.2688
Filling debris

coronal 0.0248
middle 0.0412
apical 0.0217
Discussion

Removing all root fillings is a prerequisite of nonsurgi-
cal retreatment in order to uncover the remnants of necrotic
tissue, or bacteria that might have caused the previous failure
of the treatment *°. Therefore, one of the expected root canal
filling material good properties is to be easily removable.

In this study, the SEM evaluation was used because it
allows the observation of smear layer morphology, presence
of debris inside dentinal tubules and root canal orifices and
morphology of intertubular dentin *’. According to Pirani et
al. ", all other possible techniques (including microcomputed
tomography) are insufficient to detect these features. Al-
though the SEM evaluation may seem to have no clinical sig-
nificance, it gives opportunity to detect and compare efficacy
of different instruments in endodontic retreatment. The re-
sults of this study showed that all of the instrumentation
techniques left filling residue inside the root canals, which is
in accordance with other studies * "% '* 2,

The use of rotary instrumentation in removing the root
canal filling material is expected to be more efficient com-
pared to hand files. Also, the rotary instrumentation is
proved to be safer compared to hand instruments concerning
the amount of apically extruded debris », which certainly
may be the cause of endodontic failure. In the present study,
the PTUS and D-RaCe systems, which have been specially
developed for retreatment, were used, and their efficacy was
evaluated and compared to each other and to the ProFile Sys-
tem, which is commonly used in an initial endodontic treat-
ment as well as in retreatment.

Comparing efficiancy of each instrumentation tech-
nique in removing two different materials, significant differ-
ence was found only when the ProFile system was used. No
significant differences regarding the removal of RealSeal
system, compared to AH Plus/GP were found when other
tested techniques were used. This result indicates that tech-
niques used for GP removal can also be applied to the Resi-
lon-filled teeth.

In some studies that used SEM as a method of evalua-
tion, the amount of remaining filling material was less in the
teeth obturated with Resilon comparing to the GP/sealer "* .
Other studies showed that differences in the amount of re-
maining filling material were not statistically significant re-
garding to different filling methods **. It is questionable,
however, whether all these studies are comparable with this
one, because of different retreatment methods used in these
investigations.

In this study, the SEM evaluation showed remnants of
the filling material in all 3 analyzed root thirds, which is in
accordance with other studies * * '°. This investigation
showed that the absence of filling materials on the instru-
ments and smoothness of root canal walls was not a valid cri-
teria to demonstrate complete removal of the filling material
from the canal walls, as explained by Zarei et al. ».

In the samples obturated with AH Plus and GP there
was no significant differences between the tested instruments
in smear layer removal. In terms of filling debris, the re-
moval instruments specially designed for retreatment were
more efficient than ProFile in the apical thirds of the roots.
This result can be very important clinically since the micro-
organisms remained in the apical portion of the root canal
have been considered to be the main cause of the endodontic
treatment failure *. The fact that the PTUS and D-RaCe sys-
tems were more efficient than ProFile in the apical third of
the root canal in terms of GP removal indicates that the espe-
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cially designed instruments should be used in the retreatment
cases. Also, specific design characteristics of the instruments
may affect their efficiency during retreatment *" **. The re-
sults of these studies may be related to the convex triangular
cross-section of the PTUS and D-Race instruments that ren-
ders their internal mass larger than the internal mass of the
ProFile instruments.

In this study, additional instruments were used during
retreatment, which was proven to result in a statistically sig-
nificant improvement in the root canal wall cleanliness *'. In
a Marques et al. *' study, there was no significant difference
when D-RaCe and PTUS with use of additional instruments
were compared which is similar to this investigation.

In the samples obturated with the RealSeal system, all
retreatment techniques showed similar performances in terms
of the smear layer morphology, amount of debris and surface
profile. It is in compliance with results of other studies "% **.

The apical third of the root was the area with the great-
est amount of smear layer, filling residual debris and surface
profile irregularities, with grooves and zones of non-
instrumented dentin regardless the filling materials, which
was in accordance with other studies ”*%. As previous studies

concluded '* *, the apical instrumentation with a no. 40 in-

strument is probably insufficient for the complete removal of
the filling debris plugs present in all dentinal tubules, which
was also a result of this investigation.

Conclusion

The SEM evaluation proved to be very efficient method
for observing the root canal walls morphology after endo-
dontic retreatment. None of the instrumentation technique
completely removed filling material from the root canal,
which implies the need for more research in this field. The
apical third of the root canal was the most complicated area
in terms of complete smear layer and filling debris removal
and presence of surface profile irregularities regardless the
filling materials. Further research should be directed towards
finding solutions for better apical debridement. In the apical
thirds, the instruments especially developed for retreatment
were significantly more efficient in removal of AH Plus/GP
than the ProFile instruments, which should be considered
when performing endodontic retreatment.
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Abstract

Background/Aim. Surgeon-specific expetience as meas-
ured by procedure volume can have a significant impact on
survival of patients with rectal cancer (RC). The aim of this
study was to determine whether an individual surgeon-spe-
cific volume of procedure influences eatly postoperative
outcomes as well as to determine the strength of different
groups of annual surgeon volume (ASV), as a predictor of
outcomes in patients after RC resection up to 30 days post-
operatively. Methods. This retrospective observational sin-
gle center study involved a cohort of 546 patients of both
sexes, operated for a 10-year period due to RC. Patients
were divided into three groups, according to the annual vol-
ume of RC procedures of a surgeon who operated them.
Seven outcomes were analyzed: the incidence of colorectal
anastomotic dehiscence (CRAD), operative time, intraop-
erative blood loss, hospital stay, in-hospital death, the status
of the circumferential resection margin (CRM) and the total

Apstrakt

Uvod/Cilj. Individualno hirursko iskustvo meteno brojem
procedura moze znacajno uticati na prezivljavanje bolesnika
sa karcinomom rektuma (KR). Cilj ovog rada bio je da se
utvrdi da li individualni volumen procedure hirurga utice na
rane postoperativne ishode i da li jacina razli¢itih grupa pro-
cedura hirurskog volumena, kao predskazatelja ishoda kod

mesorectal excision (TME) with number of lymph nodes, as
well as some risk factors (several independent, dependent
and “confusing” variables) of importance for the outcome,
to explain the difference. The strength of each group of
surgeons and their effect on early outcome of treatment
were determined. Results. The majority of surgeons
(77.7%) belonged to the low and medium ASV, which per-
formed a slightly higher number of surgeries (281) than the
high volume group. The high-volume surgeon group was
associated with significantly better results in four outcomes
(CRAD, operating time, CRM, TME and number of lymph
nodes). Conclusion. In our surgical institution, the high
volume surgeon remains an important predictor of success
of the RC surgery.

Key words:

hemorrhage; length of stay; surgeons; surgical
procedures, operative; surgical wound dehiscence;
rectal neoplasms; survival; treatment outcome.

bolesnika sa KR do 30 dana posle hirurskog lec¢enja. Me-
tode. Sprovedena je retrospektivna jednocentri¢na studija sa
kohortom od 546 bolesnika oba pola, elektivno operisanih u
10-godisnjem period zbog KR. Bolesnici su bili podeljeni u
tri grupe, shodno godisnjem volumenu procedura 18 or-
dinirajuc¢ih hirurga u kolorektalnoj hirurgiji. Analizirano je
sedam ishoda: stopa dehiscencije kolorektalne anastomoze
(DKRA), vteme trajanja operacije, intraoperativni gubitak
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krvi, duzina hospitalizacije, intrahospitalna smrtnost, pato-
histoloski status cirkumferencijalne resekcione margine
(CRM) i totalna mezorektalna ekscizija (TME) sa brojem
limfnih nodusa, kao i drugi faktori rizika (viSe nezavisnih,
zavisnih 1 “zbunjujuéih” varijabli) od znacaja za ishod opera-
tivnog lecenja i objasnjenje razlike. Utvrdivana je jacina
svake grupe hirurga i njihov uticaj na rane ishode lecenja.
Rezultati. Vecina hirurga (77,7%) pripadala je grupi sa
niskim i srednjim volumenom procedura koja je izvela nesto
vedi broj operacija (281). Grupa hirurga sa visokim volu-

menom imala je znacajno bolje rezultate u cetiri ishoda
(stopa DKRA, vreme trajanja operacije, status CRM I TME
sa brojem limfnih nodusa). Zaklju¢ak. U nasoj hirurskoj
ustanovi, visoki hirurski volumen je vazan predskazatelj us-
pesnog ishoda u hirurskom lec¢enju karcinoma rektuma.

Kljucne reci:

krvarenje; hospitalizacija, duZina; hirurzi; hirurgija,
operativne procedure; rana, hirurS§ka, dehiscencija;
rektum, neoplazme; preZivljavanje; leCenje, ishod.

Introduction

Since the anterior resection has become the method of
choice for treatment of rectal cancer (RC), the effect of anas-
tomotic dehiscence (AD) on postoperative morbidity, mortal-
ity and the cost of treatment is the growing concern among
surgeons . The colorectal AD (CRAD) is the most com-
mon and the most severe complication for all reconstructions
and represents the “Achilles heel” of each surgeon *°. The
frequency of CRAD varies in patients’ series of different au-
thors, ranging between 3% and 19%, after elective surgery,
and in operations with total mesorectal excision (TME) it is
usually higher, 10-24%. The rate of postoperative mortality
due to CRAD is between 12% and 27%, which is the cause
of death in up to one third of the deaths after the RC sur-
gery >, In order to heal anastomosis, in addition to sys-
temic and local factors, operating technique (technical fac-
tors) plays a crucial role. Operating technique varies from
school to school and from surgeon to surgeon in fulfilling the
basic conditions of anastomosis '* ''. Many studies '*'° ex-
amined risk factors for CRAD, but there is no consensus on
the role of each of them. The development of CRAD remains
unpredictable in many patients '®. Some authors identify in-
traoperative blood loss of 200 mL or more and operative
time of 200 minutes or longer as factors the increased risk of
postoperative AD '°. The quality of surgical resection plays a
critical role in the outcome of patients with colon and RC.
Adequate surgical resection is important for regional cancer
control 7. A negative (R0O) circumferential resection margin
(CRM) is described as one of the most important factors that
decrease the rate of local recurrence in RC '®. The rate of
CRM positivity is widely used as a quality indicator in RC
care '’ and serves as a useful indicator of the quality of sur-
gery *’. The American College of Surgeons and the Ameri-
can Society of Clinical Oncology endorsed a minimum 12-
lymph node count as a quality measure for better outcome in
colon cancer patients . It is important to adhere to strict on-
cologic principles for cancer resections, including high vas-
cular ligation and complete 'en bloc' resection of the meso-
colon, lymphadenectomy and CRM (for RC) "7,

Numerous studies have examined the association be-
tween the surgeon case volume and clinical outcome for var-
ious procedures and have shown higher surgeon volume to
be associated with better outcomes '°. Surgeon-specific ex-
perience as measured by procedure volume can have a sig-
nificant impact on survival in patients with RC *'. The best

early postoperative surgical outcomes are achieved in centres
where there are high annual volume surgeons attending these
patients >,

Despite the considerable body of research in this area,
little is known about the mechanisms underlying the ob-
served associations between the surgical volume and postop-
erative outcomes in patients with RC *.

The aim of our retrospective observational study was to
show that individual surgeon-specific volume of procedure
influences early postoperative outcome and determine the
strength of different groups of annual surgical volume
(ASV), as a predictor of outcome in patients after RC resec-
tion, up to 30 days postoperatively.

Methods

Retrospective, single center study, with a cohort of 546
patients operated in the period between January 1st, 2007
and December 30th, 2016 at the Clinic for General and Ab-
dominal Surgery of the Clinical Center in Banjaluka the Re-
public of srpska, Bosnia and Herzegovina.

The trial included patients of both sexes with RC, clini-
cal stages T1 NO, T2 NO-2 and T3 NO-2. The study did not
include patients in the stage T4, with a local irresectable pro-
cess, local recurrence and dissemination of the disease. In all
patients the anterior resection of the rectum with an open ap-
proach was performed. Colorectal anastomosis (CRA) was
hand-sewn in 208 patients (single inverting extramucosal su-
tures in a single layer) and in 338 patients — a stapler tech-
nique (ILP 29-33 mm). Anastomotic technique and the crea-
tion of protective ileo- or transverse colostomies (in selective
cases) depended exclusively on the individual assessment
and the skill of the operating surgeon. Primary chemotherapy
and radiotherapy were carried out individually in accordance
with the decision of the multidisciplinary team. Clinical pa-
rameters of CRAD were: appearance of purulent or fecal
content in drainage tube, pelvic abscess, peritonitis, rec-
tovaginal fistula and the appearance of purulent discharge
per recti. For the detection of eventual AD, a digital rectal
examination, anoscopy and/or proctoscopy (for low rectal
anastomoses) and radiographic contrast control were used in
selective cases (grade “B” of CRAD).

Eighteen surgeons who operated the patients were classi-
fied into three groups based on their annual volume of colorectal
procedures: low volume of the surgeon (< 5 procedures), me-
dium (6-10 procedures) and high volume (> 10 procedures) "°.

Aleksi¢ Z, et al. Vojnosanit Pregl 2019; 76(9): 887-897.
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Seven outcomes were analyzed: the incidence of
CRAD, operative time, intraoperative blood loss, hospital
stay, in-hospital death, the status of the CRM and the TME
with number of lymph nodes, as well as some risk factors
(several independent, dependent and "confusing" variables)
of importance for the outcome.

All collected data were analyzed using commercial sta-
tistical software SPSS Statistics for Windows version 21.
Depending on the results of the Kolmogorov-Smirnov test,
the statistical significance between the groups was checked
by t-test for independent groups, or alternatively by ANO-
VA. Some variables are presented in the form of frequencies
of particular features (categories), and the significance of dif-
ference was determined using the x* test or the Mann-
Whitney test and the Kruskal-Wallis test. A value of p <0.05
was considered statistically significant.

Results

During the 10 year study period, 18 surgeons in a single
hospital performed 546 resections for RC. The majority of sur-
geons were in the low and medium volume groups (Table 1). A
statistically significant difference was found among the groups.

Patients were mostly male (61.53%). The largest num-
ber of RC operations was performed in the period from 2013
to 2015 (60, 73, 62, respectively), and the largest number of

Table 1

patients was in the seventh and eighth decade of life (351).
Compared to the age groups of patients, an approximately
equal burden of surgeons in all three ASV groups was found
(¢ = 14.76; p = 0.255). Although surgeons from a high vol-
ume group more frequently operated patients with the Charl-
son Comorbidity Index (CCI) > 3, no statistically significant
difference was found among surgeon volume groups (x* =
5.723; p=0.214).

Most of the patients (396 or 72.5%) had the loss of body
weight over 15% from the beginning of the disease until the op-
eration. Surgeons from low volume group operated a slightly
higher number of patients whose weight loss was registered.
Statistical analysis showed no significant difference, but a clear
tendency (p = 0.054) amongsurgeon volume groups.

Most of the patients belonged to the American Society
Anesthesiologists (ASA) risk classification system scores II
and IIT (432 or 79.12%). All three surgeon volume groups
operated patients with ASA II (3° = 6.286, p = 0.347) in over
50% of cases.

Table 2 shows the distribution of RC to the segments of
the rectum. All of the patients with RC in the distal segment
were operated by surgeons from high volume group. The
highest percentage of low anastomosis (< 12 cm from the
anal verge) was performed in the group with the highest
ASV (210/326). There was a statistically significant correla-
tion between the volume groups.

Annual surgical volume (ASV) of 18 surgeons in colorectal resections

Annual surgical procedures

Parameter Surgens (n) ean - SD minomax
Surgeon volume group
low (£5) 8 4.54+0.27 4.20-5.00
medium (6-10) 6 8.83+0.83 7.30-9.86
high (> 10) 4 1833+ 1.17 16.60-19.20
Total 18 9.03 £5.50 4.20-19.20
Comparison (ANOVA) F=465.8; p <0.001
Tukey test »<0.001
min — minimum; max — maximum; SD — standard deviation.
Table 2
Anatomic location of rectal cancer (RC) according to annual surgical volume
ASV
Rectal segment <5 6-10 > 10 Total
Lower
number 0 0 99 99
rows (%) 0.0 0.0 100.0 100.0
columns (%) 0.0 0.0 37.4 18.1
Middle
number 48 68 111 227
rows (%) 21.1 30.0 48.9 100.0
columns (%) 36.1 45.9 41.9 41.6
Upper
number 85 80 55 220
rows (%) 38.6 36.3 25.0 100.0
columns (%) 63.9 54.0 20.7 40.3
Total
number 133 148 265 546
rows (%) 24.4 27.1 48.5 100.0
columns (%) 100.0 100.0 100.0 100.0
Comparison X2 =21.85; p <0.001
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The majority of patients had an T3 NO0-2 stage of RC
(69%, 377/546). There was no significant association be-
tween the TNM tumor stage and ASV (> = 8.58, p = 0.072).

All three of the surgeon volume groups relative to the
type of newly discovered abdomen conditions during the op-
eration did not differ significantly. Higher number of newly
discovered states (n = 83) in the high volume group corre-
lates with a large number of performed surgeries (y2 = 5.24,
p=0.983).

After anterior resection of the rectum, CRA was created
by manual sewing in 208 patients and in 338 with a stapler
technique. Statistically significantly was lesser use of hand-
sewn technique by surgeons within the low annual volume
group. In patients with CRA stapling technique hospitaliza-
tion lasted up to 8 days in 61.5% of cases (p < 0.001). There
was no statistically significant difference between techniques

of anastomosis and mortally outcome (hand-sewn 4.3%, sta-
pler 5.0%). Regardless of the age of the surgeon, the applica-
tion of stapler technique was dominant.

There was a statistically significant correlation between
the type of mesorectal excision and localization of RC. TME
is applied for carcinomas in the distal third and for carcino-
mas in the middle third in a significant number of patients
(Table 3).

There was no statistically significant correlation be-
tween the type of mesorectal excision and CRAD (y* = 0.48;
p = 0.48), as well between the type of mesorectal excision
and in-hospital mortality (5* = 0.55; p = 0.457).

A statistically significantly lower number of tissue sta-
pler rings with defect was registered in the high volume
group of surgeons (Table 4).

Table 3
Relation between rectal cancer and type of mesorectal excision (ME)
Rectal segment . Type of ME Total
partial total
Lower
number 0 99 99
rows (%) 0.0 100.0 100.0
columns (%) 0.0 41.6 20.8
Middle
number 95 132 227
rows (%) 41.9 58.1 100.0
columns (%) 30.8 55.5 43.1
Upper
number 213 7 220
rows (%) 96.8 32 100.0
columns (%) 69.2 2.9 36.1
Total
number 308 238 546
rows (%) 56.4 43.6 100.0
columns (%) 100.0 100.0 100.0
Comparison > =293.77; p < 0.001
Table 4

Relation between annual surgical volume (ASV) and the status of tissue
stapler rings

ASV Stapler rings

(number of operations) complete with defect Total
05

number 90 12 102

rows (%) 88.2 11.8 100.0

columns (%) 28.7 48.0 38.3
6-10

number 85 8 93

rows (%) 91.4 8.6 100.0

columns (%) 27.2 32.0 29.6
>10

number 138 5 143

rows (%) 96.5 35 100.0

columns (%) 44.1 20.0 32.1
Total

number 313 25 338

rows (%) 92.6 7.4 100.0

columns (%) 100.0 100.0 100.0
Comparison ¥>=6.21;p=0.045
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The average number of removed lymph nodes in the
low volume group was 11 (133 operations), in the medium
13 (148 operations) and in the high volume group 16 (256
operations).

There was no statistically significant difference in the
number of patients with intraoperative finding of significant
fecal content in the colorectum compared with ASV (y* =
1.359; p = 0.507). A significant amount of fecal content was
registered in a total of 20.9% of patients. The majority of pa-
tients had fecal trace amounts in the colorectal lumen at the
operation (468).

There was no statistically significant difference in percent-
age of patients with fecal contamination of peritoneum and op-
erative wounds (78) compared to ASV (* = 2.154; p = 0.341).

The used colon segments for reconstruction were sigma
(387), descendens (125) and transversum (34). Relation of ASV
(o7 = 6.966; p = 0.138) and anastomosis type (p = 1.00) was not
statistically significant, but the relation between the type of anas-
tomosis and the used colon segment was statistically significant
(¢ = 62.414; p <0.001). A high percentage of using sigma for
CRA with stapler technique (72.4%) was detected. Also, no sta-
tistically significant difference in the association between the
occurrence of CRAD (x* = 2.054; p = 0.374) and lethal outcome
(7 =1.299; p = 0.562) was established.

Table 5

A statistically significant association between ASV and
the decision for the formation of a protective stoma was not
established (x> = 1.416; p = 0.852), but there was statistically
significant association with the height of anastomosis to 6
cm from the anal edge (x> = 115.77; p < 0.001), when protec-
tive ileostomes were used in 70.2% of cases. In the hand-
sewn technique of CRA creation, in 87.5% no protective
stoma was made, but the stapler technique in 84.0% of cases
followed the creation of ileostomy. There was statistically
significant association with CRA (3° = 36.927; p <0.001).
Also, the appearance of CRAD in 62.5% of cases was fol-
lowed by diverting colostoma (x> = 32.837; p <0.001). Sta-
tistically significant association existed with a lethal outcome
(¢ = 9.953; p = 0.005), in 25% of cases with colostoma.

The highest percentage of colorectal resections was per-
formed by surgeons from a high volume group in a period of
less than 3 hours (Table 5). Statistical analysis confirmed the
significant difference in this parameter among groups (}° =
6.357; p = 0.042).

There was statistically significantly higher percentage
of patients with blood loss during surgery (> 200 mL) in the
group of high volume surgeons (Table 6). The CRAD and le-
thal outcome were statistically significantly related to blood
loss (p <0.001).

Distribution of operation time according to the annual surgical volume (ASV)

ASV (number of operations)

Operation interval <3 6-10 > 10 Total
1-3 hours
number 37 48 106 191
rows (%) 19.4 25.1 55.5 100.0
columns (%) 27.8 324 40.0 35.0
> 3 hours
number 96 100 159 355
rows (%) 27.0 28.2 44.8 100.0
columns (%) 72.2 67.6 60.0 65.0
Total
number 133 148 265 546
rows (%) 24 .4 27.1 48.5 100.0
columns (%) 100.0 100.0 100.0 100.0
Comparison ¥ =6.357; p=0.042
Table 6

Relation of annual surgical volume (ASV) and intraoperative blood loss

Surgeon volume groups Blood loss (> 200 mL) Total
(per number of operations) no yes
05
number 94 39 133
rows (%) 70.7 293 100.0
columns (%) 23.9 25.5 24.4
6-10
number 119 29 148
rows (%) 80.4 19.6 100.0
columns (%) 30.3 19.0 27.1
>10
number 180 85 265
rows (%) 67.9 32.1 100.0
columns (%) 45.8 55.6 48.5
Total
number 393 153 546
rows (%) 72.0 28.0 100.0
columns (%) 100.0 100.0 100.0
Comparison ¥ =7.482; p =0.024
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The CRAD of grade B and C (according to the Interna-
tional Study Group of Rectal Cancer — ISGRC) was verified
in 53 (9.7%) of patients. The smallest percentage of CRAD
was verified in the high volume surgeon group. Statistical
analysis confirmed the significance among the groups (x> =
6.992; p = 0.030) (Table 7).

A statistically significant association between ASV and
early/late CRAD was not established, neither was the statis-
tically significant association of early/late CRAD and lethal
outcome (y° = 1.657; p = 0.198).

A statistically significantly lower percentage of positive
CRMs was determined after a resection procedure by the
high volume surgeons (Table 8).

There was a significant difference in the length of hos-
pitalization between the low and medium volume group.
There was no significant difference between the medium and
the high volume group (Table 9). The longest stay in the In-

Table 7

tensive Care Unit (ICU) and in the hospital were registered
in patients operated by surgeons from the high volume
group. Between a surgeon of the medium and high volume
groups, no statistically significant difference was found.

The total mortality rate of up to 30 days was 4.8%
(26/546). Although the incidence of the lethal outcome was
the smallest in the high volume group (3.8%), there was no
statistically significant difference among the groups (Table 10).

There was no statistically significant association be-
tween ASV and preoperative radiotherapy (Table 11). How-
ever, these patients had a statistically significant increase of
CRAD (p <0.001). Out of 42 patients with preoperative ra-
diotherapy, 11 (26.2%) developed CRAD. More frequent
deaths in this group (7.1%) were noted, but without a statisti-
cally significant difference compared to the group without
preoperative radiotherapy.

Distribution of colorectal anastomotic dehiscence (CRAD) according
to the annual surgical volume (ASV)

ASV (number of operations)

CRAD <s 10 >To Total
No
number 114 131 248 493
rows 23.1 26.6 50.3 100.0
columns 85.7 88.5 93.6 90.3
Yes
number 19 17 17 53
rows (%) 358 32.1 32.1 100.0
columns (%) 14.3 11.5 6.4 9.7
Total
number 133 148 265 546
rows (%) 24.4 27.1 48.5 100.0
columns (%) 100.0 100.0 100.0 100.0
Comparison ¥ =6.992; p=0.030
Table 8

Relation of annual surgical volume (ASV) and the status of circumferential
resection margin (CRM)

ASV CRM
; - P Total
(number of operations) negative (R0) positive (R1/2)
0<5
number 114 19 133
rows (%) 85.7 143 100.0
columns (%) 23.1 36.5 29.8
6-10
number 132 16 148
rows (%) 89.2 10.8 100.0
columns (%) 26.7 30.8 28.7
>10
number 248 17 265
rows (%) 93.6 6.4 100.0
columns (%) 50.2 32.7 41.5
Total
number 494 52 546
rows (%) 90.5 9.5 100.0
columns (%) 100.0 100.0 100.0
Comparison ¥*=6.785; p =0.034
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Table 9
Days in the Intensive Care Unit (ICU) and in the hospital according to the annual
surgical volume (ASV)

Days, mean + SD

ASV (number of operations)

ICU Hospital
[1] <5 0.87+0.77 8.88£3.23
[2]16-10 1.26 +£0.97 9.70 £4.70
[3]1 > 10 1.34+1.49 10.35+5.41
Comparison between ASV groups:
[1]:[2] z=13.66 p <0.001 z=1.90 p=10.057
[17:13] z=4.47 p<0.001 z=3.81 p<0.001
[2]:[3] z=0.55p=0.58 z=1.84 p=10.065

SD - standard deviation.

Table 10

Distribution of deaths (during 30 postoperative days) according
to the annual surgical volume (ASV)

ASV (number of operations)

Deaths Total
<5 6-10 > 10
No
number 127 138 255 520
rows (%) 24.4 26.5 49.0 1000
columns (%) 95.5 93.2 96.2 95.2
Yes
number 6 10 10 26
rows (%) 23.1 38.5 38.5 100.0
columns (%) 4.5 6.8 3.8 4.8
Total
number 133 148 265 546
rows (%) 24.4 27.1 48.5 100.0
columns (%) 100.0 100.0 100.0 100.0
Comparison x> =1.88; p=0.389
Table 11

Relation of annual surgical volume (ASV) according to preoperative
radiation therapy

ASV Preoperative radiotherapy
(number of operations) no yes Total
0<5
number 127 6 133
rows (%) 95.5 4.5 100.0
columns (%) 25.2 14.3 24 .4
6-10
number 132 16 148
rows (%) 89.2 10.8 100.0
columns (%) 26.2 38.1 27.1
>10
number 245 20 265
rows (%) 92.5 7.5 100.0
columns (%) 48.6 47.6 48.5
Total
number 504 42 546
rows (%) 92.3 7.7 100.0
columns (%) 100.0 100.0 100.0
Comparison x> =3.930; p =0.140
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Discussion

This study examined the early outcomes of surgical
treatment for RC in patients with observation period of up to
30 days postoperatively, in order to show the link between
ASV and early outcomes in this field of surgery, especially
with the appearance of CRAD. The effect of ASV on the
outcome of surgical treatment in RC remains uncertain and it
is not clear whether the volume of a hospital or a surgeon is
an important predictor of the outcome. It is considered that
the surgeon’s specific experience, measured by ASV, can
have a significant effect on the survival of patients with RC *'.

The development of AD remains unpredictable in many
patients undergoing RC surgery. In the analysis of our patients,
only clinical criteria for determining AD were used. CRAD was
registered in 53 (9.7%) of our patients. AD was nonoperatively
treated in 34 patients, while others were surgically treated. The
smallest percentage of CRAD is verified in the high volume
group. A statistically significant association between ASV and
early/late CRAD was not established, nor was a statistically sig-
nificant association of early/late CRAD and lethal outcome.

The total mortality rate up to 30 days in our patient's series
was 4.8% (26/546). Although the incidence of lethal outcome
was the smallest in the high volume group (3.8%), no statisti-
cally significant difference was found among the groups. CRAD
was the direct cause of death in 6 (23%) patients.

There was a significant difference in the length of hos-
pitalization between the low and the medium volume group.
There was no significant difference between the medium and
high volume group. The longest stay in the ICU was regis-
tered in patients operated by surgeons from the high volume
group. They were patients with significant comorbidities
(CCI = 3) and over 70 years of age. Between surgeons of the
medium and high volume group no statistically significant
difference was found. The mean length of stay in the hospital
for our patients with AD was approximately 4 times longer
than for patients without AD, which is also consistent with
the experience of other authors *'°.

In this field of surgery as well as for all surgical proce-
dures sex, age, constitution, comorbidity and other factors
significantly influence the decision of the surgeon for the
type of surgery and the postoperative outcome. The age over
70 years (most of the patients in our study — 351/546) is a
significant risk factor for AD **. This population of patients,
with numerous risk factors, has a higher rate of AD, a more
severe clinical course and higher morbidity and mortality *.

Recent studies have confirmed that weight loss of more
than 15% over a period of 6 months preoperatively, due to
the associated metabolic imbalance, increases the incidence
of complications and mortality *°. Males (most of our pa-
tients) with their anatomical characteristics of the pelvis (nar-
row pelvis) have increased risk for CRAD, but also propen-
sity for good local disease control (local recurrence) and
preservation of vegetative nervous structures. The difficult
working conditions in deep and narrow pelvis often make it
impossible for a surgeon to technically create anastomosis,
so that the rate of CRAD in males is higher in comparison to
women who naturally have a broad and shallow pelvis .

Most of our RC patients who underwent extensive sur-
gical treatment at the same time had one or more comorbid-
ities. In our study, CCI was used to evaluate preoperative
comorbidities °. Increased comorbidity was present in ASA
patients with > 3, causing them to have an increased risk for
CRAD “. Buchs et al. '* showed that, with each degree of in-
crease in ASA score, there is a 2.5 times increase in fre-
quency of CRAD.

According to tumor localization, the height of anasto-
mosis is a known independent prognostic factor, not only for
the appearance of dehiscence, but also for the local recur-
rence of the disease. With an increase in the distance of anas-
tomosis from the anal edge, the frequency of dehiscence de-
creases (distal third 14.1%, mean 8.1% and upper 2.6%) *.

In T3 and T4 disease stages, especially when there is
penetration and infiltration of surrounding tissues, there is a
higher incidence of anastomosis dehiscence. Because of that
patients staged T4 were not included in our study.

The decision on the selection of the reconstruction co-
lon segment is made by the surgeon during surgery *°. In our
series in 387 (70.9%) patients the sigmoid colon was used
for CRA creation. After a low resection of the rectum, the
creation of termino-terminal anastomosis as one of the re-
constructive methods is technically the simplest, but postop-
erative functional results (emptying frequency, urgency, con-
tinence, fragmentation, use of medicaments) are worse than
reconstruction with the reservoir *.

A meta-analysis of 9 randomized, controlled studies, pub-
lished in 2001 ¥, concluded that there was no proven superiority
of the stapler technique over hand-sewn, regardless of the level
of anastomosis. In our study, younger surgeons, who more
quickly and easily accept advanced techniques in surgery, used a
stapler technique more often. According to our results, as well as
other authors, AD was similar in both groups. This demonstrates
that sutures and stapler technique are equally suitable for colo-
rectal anastomosis. Which anastomosis technique will be ap-
plied is decided based on individual surgical experience and the
personal preference of surgeons > .

Preoperative neoadjuvant chemoradiotherapy is nowa-
days often a part of the treatment protocol for patients with
RC in order to reduce tumor and its stages, and thus prevent
local relapse and achieve greater percentage of sphincter-
preserving operations. Radiation adversely affects the heal-
ing of anastomosis by causing microangiopathy, so the tim-
ing of irradiation is critical. Importantly, negative effects of
short-term preoperative radiation and chemotherapy on the
healing process of CRA were not observed *'.

Mechanical bowel preparation is an integral part of the
general preoperative preparation of the patient. The issue of
mechanical intestinal cleansing is the topic of controversy:
from the point that it is a requisite for the prevention of com-
plications on anastomosis *>>*, to the point that it is of no
importance in elective surgery and that the frequency of de-
hiscence is twice as higher after mechanical cleaning of the
bowel as without it (8.1% : 4%) *>>*. It has been reliably
proven that this preparation, for resection of the colon, is not
as important as it is desirable for resection of the rectum.
However, these controversies do not change the attitude of
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most surgeons today that surgery on the empty bowel is more
comfortable and easier *. Intraoperative contamination of the
operative complex and incision wounds with fecal content
containing bacterial flora can seriously compromise the out-
come of surgery, which imposes the obligation on all mem-
bers of the surgical team for careful and pedantic work. If the
intestinal lumen at the operation is filled with fecal content,
it is necessary to empty and lavage, in order to make the
primary CRA possible and safe. In patients with ileus the
bowel wall is stretched and edematous which, with increased
intraluminal pressure due to the presence of fecal masses and
degradation gases, may impair the healing of CRA. Also, in
such circumstances and whenever possible, the application of
the "double stapler" technique reduces the possibility of con-
tamination as manipulated by a closed lumen hose **.

The height of the CRA relative to the anal edge is a sig-
nificant independent risk factor for the appearance of dehis-
cence, the frequency of which increases with the approach of
the anus *. Vignali et al. * reported on a series of 1,014 CRA
stapler surgeries, with a total of 2.9% dehiscence, 7.7% be-
low and 1% above 7 cm from the anal edge. In their multi-
variance analysis, only the height of anastomosis was an in-
dependent prognostic factor.

Higher blood loss during surgery and intraoperative
blood transfusion have shown adverse effects on the healing
of intestinal anastomosis in experimental and clinical tri-
als *% ¥ n our study, surgeons from the high volume
group had a statistically significant increase in blood loss
during surgery. This could be due to the fact that they pre-
dominantly operated older patients, T3 tumors in the distal
third of the rectum with distal anastomoses and the patients
with larger CCI.

The duration of the operation depends on several fac-
tors: surgical technique, intraoperative complications, previ-
ous abdominal surgery, experience of a surgeon and an op-
erational team. More studies have shown that the extended
time of over 200 minutes causes changes in the activity of in-
flammatory mediators and, consequently, ischemic and sep-
tic complications *”*°. In our study, the largest percentage of
surgeries were performed by surgeons from the high volume
group over a period of less than 3 hours.

The option of creating a diverting stoma is today con-
troversial. Stoma is a temporary solution, in the case of low
CRA in males, in patients with significant comorbidity,
neoadjuvant chemoradiotherapy, or in the presence of perito-
nitis, in order to minimize complications. Protective stoma is
a procedure with complications (ischemia, prolapse, stenosis)
and therefore this option must be objectively justified * " *.
In our study, the statistically significant association of ASV
and the decision to form a diverting stoma was not estab-
lished, but statistically significant association with the height
of anastomosis was found, up to 6 cm from the anal edge,
where the protective ileostomas were applied in 70.2% of
cases. In the hand-sewn technique of CRA in 87.5% of the
patients no diverting stoma was made, but 84.0% of cases
with the stapler technique followed by the creation of an ile-
ostomy. There was a statistically significant relationship with
CRA. Also, the appearance of CRAD in 62.5% of cases was fol-
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lowed by performing diverting colostoma. There was statisti-
cally significant association between performing colostomawith
lethal outcome (25% of the patients with colostomy).

The outcome of surgery for RC has improved substantially
during the past two decades because of the introduction of TME
. The leakage rate following TME was 2.7-17% and multi-
variance analysis showed that the risk of leakage was signifi-
cantly higher in men, in patients undergoing neoadjuvant radio-
therapy, and in anastomoses that were < 6 cm from the anal
verge. The authors concluded that low anastomoses created after
TME should be protected by a diverting stoma *>*. In our study
there was no statistically significant correlation between the type
of mesorectal excision and CRAD.

The rate of CRMs positivity is widely used as a quality
indicator in RC care. The survival in RC has been shown to
be very variable between surgeons and institutions. One of
the major factors influencing survival is local recurrence, and
this in turn is strongly related to inadequate tumor excision,
particularly at the CRM. Fortunately, this is one parameter
that the operating surgeon has the power to control. The
quality of surgery in particular the skill of resection of the
mesorectum at the CRM becomes one of the most important
aspects of management. Of 586 patients on whom full clini-
cal follow up was obtained 165 (28.2%) had CRM involve-
ment by carcinoma on pathologic examination ' **. A posi-
tive CRM was noted in 2,859 (17.2%) of the 16,619 patients
in another study *. In a study with 192 patients '® the R1 rate
was 3.6%. In our study, after stapler creating CRA, surgeons
checked the integrity of the tissue stapler rings. The observed
defects were solved by additional stitching of anastomosis,
creating a protective stoma for larger defects, or the forma-
tion of a new anastomosis.

Numerous hospitals in the world are considering setting
minimum standards for colorectal surgery. One meta-
analysis ** including 47 studies with 1,122,303 patients from
9,649 hospitals and 9,649 surgeons showed that there is an
influence of surgeon volume on the outcome with large vol-
umes of high volume surgeons favoring better outcomes. The
best outcomes occur in the high-volume hospitals with high-
volume surgeons, followed by hospitals with low volume
and high-volume surgeons. Also, this meta-analysis showed
that mortality rates were not the lowest in studies with high
annual volumes of hospitals and surgeons. Studies with a
volume of 100 operations per year, compared to the lowest
group, had a lower reduction in mortality among groups,
than a study where a high group had more than 20 operations
compared to a low group. Identifying a clear threshold effect,
that is, estimating the relationship between volume and im-
provement in any outcome is difficult. A potential reason for
this may be the high number of hospital with multiple sur-
geons, so each individual volume is low, while fewer hospi-
tals with few surgeons have each single volume high. There-
fore, a high volume for individual surgeons in hospitals can
also be a surrogate for quality interventions and whether the
volume of the hospital can be a surrogate for the volume of a
surgeon. A high-volume surgeon is probably an important
predictor of outcomes, but there may be other surgeon
groups that achieve excellent results '* *°. From the outcome
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point, it would be desirable that most cases are operated by
high-volume surgeons in high-volume hospitals. It is consid-
ered that 10 procedures per year are sufficient. In a hospital
with at least 70 cases per year, surgeons who make up to 5
operations per year can get the best results. This could be a
message of optimism '°.

Profiling the results of individual surgeons can help identify a
surgeon with better results in order to improve the outcome of sur-
gical treatment. Our goal was to give our own contribution to the
debate about referring patients with RC to surgeons with a higher
annual volume of operations for better outcome.

The limitations of this study may be due to the lack of in-
formation on some specificities of the surgeon during surgery
and the follow-up on patients after 30 days of observation.

Conclusion

Development of AD is unpredictable in many patients
after surgical treatment of RC. In our surgical institution with
a high annual volume of colorectal surgery, most surgeons
belonged to groups with low and medium annual volume of
procedures in colorectal surgery (77.7%), with statistically
significant difference among groups. In our patients series,
the high-volume surgeon group was associated with signifi-
cantly better results in four (CRAD, operating time, CRM,
TME and number of lymph nodes), out of seven analyzed
early postoperative outcomes. The high-volume surgeon re-
mains an important predictor of success in the surgical
treatment of RC.
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Abstract

Background/Aim. Diagnosis of acute appendicitis (AA)
remains the most common dilemma of pediatric surgical
team. Our aim was to determine whether the neutrophil
myeloperoxidase index (MPXI), in combination with other
laboratory and clinical parameters, can be useful in diagnosis
and follow-up of AA in children. Methods. A prospective
investigation of MPXI values in 117 consecutive patients,
planned for the surgical intervention due to AA, was pet-
formed. The patients were stratified into three groups ac-
cording to the intraoperative finding: the normal/eatly, un-
complicated and complicated AA. Laboratory analyses were
done preoperativly, on the 1st and on the 3rd postoperative
days. Results. The statistically significant difference of
MPXI values between the uncomplicated and complicated
appendicitis before surgery and the positive correlations be-
tween the MPXI and C-reactive protein, as well as inter-
leukin-6, before surgery were found. Postoperatively, in the
group of uncomplicated, as well as complicated AA, a sig-
nificant decrease of MPXI was recorded. Conclusion. The
MPXI may be used as an informative biomarker in the fol-
low-up of AA in children. A wide reference range for the
MPXI and individual differences in the values of MPXI in
the healthy children, generate difficulties for its use for the
initial diagnosis of acute appendicitis. Usefulness of MPXI
determination decreases with a delayed diagnosis.

Key words:

appendicitis; appendectomy; child; diagnosis,
differential; peroxidase; neutrophils; c-reactive protein;
interleukin-6.

Apstrakt

Uvod/Cilj. Dijagnoza akutnog apendicitisa (AA) i dalje
ostaje jedna od najéeséih dilema u radu pedijatrijskog hiru-
skog tima. Nas cilj je bio da se ispita da li mijeloperoksidazni
indeks (MPXI), u kombinaciji sa drugim laboratorijskim i
klinickim parametrima, moze biti koristan u dijagnostici AA
kod dece. Metode. Sprovedeno je prospektivno ispitivanje
vrednosti MPXI kod 117 bolesnika, planiranih za hirusku
intervenciju zbog AA. Bolesnici su bili podeljeni u tri grupe:
normalni/rani, nekomplikovani (flegmonozni) i kompliko-
vani (gangtenozni i/ili perforativni) AA. Laboratorijska ispi-
tivanja vrena su preoperativno, kao i prvog i treceg posto-
perativnog dana. Rezultati. Utvrdena je statisticki znacajna
razlika u vrednosti MPXI izmedu nekomplikovanog i kom-
plikovanog apendicitisa, preoperativno. Ispitivanjem korela-
cije MPXI sa drugim laboratorijskim i klinickim parametri-
ma, utvrdena je korelacija sa C-reaktivnim proteinom i inter-
leukinom 6, preoperativno. Postoperativno, i u grupi ne-
komplikovanog, kao i komplikovanog AA, zabeleZzen je
znacajan pad vrednosti MPXI. Zaklju&ak. Sirok opseg refe-
rentnih vrednosti i individualne razlike u vtednostima MPXI
kod zdrave dece, ograni¢avaju upotrebu MPXI u dijagnosti-
ci akutnog apendicitisa kod dece. Odlozena dijagnostika AA
smanjuje upotrebnu vrednost MPXI.

Kljucne reci:

apendicitis; apendektomija; deca; dijagnoza,
diferencijalna; peroksidaze; neutrofili; c-reaktivni
protein; interleukin-6.
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Introduction

Acute appendicitis (AA) is the most frequent emer-
gency and appendectomy is the most frequent operation in
the pediatric abdominal surgery '. Despite the new diagnostic
methods [scoring systems, ultrasound, computed tomography
(CT), nuclear magnetic resonance (NMR)], incidence of
negative appendectomy as well as the rate of perforated dis-
ease, followed by many possible complications of this two
misdiagnostic states, remains the same in some countries °.
Negative appendectomy is the most commonly defined as the
absence of inflammation, or pathology in the appendix after
surgical intervention done for suspected appendicitis®. A
certain rate of these negative explorations is accepted as
good surgical practice because the devastating impact of per-
forated appendicitis. Epidemiological data in certain coun-
tries suggest that negative appendectomy could appear with
incidence of up to 30% of all suspected appendicitis, espe-
cially in girls *.

A diagnosis of AA in children is more challenging than
in adults, due to a lack of cooperation and limited clinical
history data. A missed or delayed diagnosis of appendicitis
increases the possibility of perforation, which has the highest
incidence in young children’, and results in a fivefold in-
crease in a postoperative complication rate®. So, distin-
guishing a complicated (gangrenous and perforated) from an
uncomplicated (flegmonous), possibly conservatively treat-
able appendicitis, is of a great importance in clinical practice.

Among other laboratory parameters, some of which be-
ing used in diagnosing the AA in children, we routinely get
the neutrophil myeloperoxidase index (MPXI), which is of-
ten unrecognized in clinical practice for this purpose. The
MPXI represents quantity of myeloperoxidase (MPO) in the
neutrophil population relative to the archetype (normal) pop-
ulation, and is calculated by the hematological autoanalyzer
Advia 120/2120 (Siemens), as a standard output during a
process of the white blood cell (WBC) differentials.

The objectives of this prospective trial were to investigate
the possible relevance of MPXI in diagnosis and follow-up of
AA in children as well as to investigate a possible correlation of
MPXI trends with the recorded clinical parameters in the AA
groups defined according to the intraoperative finding.

Methods

The patients, 3 to 16 years old, admitted to the Mother
and Child Healthcare Institute of Serbia “Dr. Vukan Cu-
pi¢“and referred for surgery after establishing the diagnosis
of AA, were included into the prospective evaluation. Chil-
dren younger than 3 years were not recruited. The patients
with other acute diseases and the patients with intraoperative
finding of other abdominal inflammation were excluded
from the study. The study was approved by the Ethics Com-
mittee of the Mother and Child Healthcare Institute of Serbia
(ref. number 8/8, from 08. Apr 2015), and run in line with
the Good Clinical Practice and Declaration of Helsinki.

The baseline evaluation included medical history, dura-
tion of symptoms and blood sampling. The blood sampling

Stankovi¢ N, et al. Vojnosanit Pregl 2019; 76(9): 898-905.

evaluated the complete blood counts (CBC) and C-reactive
protein (CRP). The serum obtained by the peripheral venous
blood centrifugation was stored at -70 °C for the later meas-
urements of cytokines. The Pediatric Appendicitis Score
(PAS) was calculated at the baseline for every patient (scor-
ing from 1 to 10 as the following: migration of pain-1, ano-
rexia-1, nausea/emesis-1, tenderness in right lower quadrant-
2, cough/percussion and hop tenderness-2, pyrexia-1, leuko-
cytosis-1 and polymorphonuclear neutrophilia-1). Two addi-
tional blood samplings were performed at the 1st and the 3rd
postoperative day for the same laboratory analysis.

The WBC differentials were measured using the hema-
tological autoanalyzer Advia 120/2120 (Siemens AG,
Eschborn, Germany). The measurement of MPO activity rep-
resented by the MPXI is displayed as an integral out-
put/result. The test uses 4-chloro-1-naphthol as a substrate
for the MPO in the granulocytes and black precipitates are
formed in these cells. The neutrophils, monocytes and eosi-
nophils are positive while lymphocytes and basophils are the
MPO negative cells. The neutrophils are discriminated from
the monocytes and eosinophils by the cell optical character-
istics and peroxidase content. The MPXI is calculated as
MPXI = [(Mean Neutrophil MPO Staining — Expected Stain-
ing Index) / Expected Staining Index] x 100, where the Mean
Neutrophil MPO staining is the result of the absorbance
measurement in the neutrophils. The Expected Staining In-
dex is the expected MPO measurement result for an ideal
standard neutrophil population which is maintained by the
regular daily calibration ’. The MPXI changes were analyzed
before operation and during the postoperative period. The
MPXI values were tested depending on the study groups and
the time period that passed between the onset of symptoms
and surgical intervention. Also, these values were correlated
with the PAS, CRP and interleukin-6 (IL-6), and followed up
over three postoperative days.

The determination of the cytokine concentrations in the
sera of AA patients was performed on the Beckman Coulter
FC500 cytometer using a commercial flow cytometric kit
Human Inflammation 20 plex BMS 819, according to the
manufacturer's instructions. Due to its role in a direct stimu-
lation of CRP production — a reliable biomarker for cytokine-
mediated response in the AA, the values of IL-6 were taken
for a statistical analysis, while the values of other tested cy-
tokines were beyond the scope of this article.

For the statistical analysis, we used the GraphPad Prism
5.01 (GraphPad Prism Software Inc. California, USA). Cor-
relations (Spearman rho) and comparisons (Mann—Whitney
U-test) were calculated for the comparative statistics (z-score
and two-tailed p). Normality was assessed by using
the Kolmogorov-Smirnov test.

Results

During the period May-October 2015, 117 consecutive pa-
tients were included in this prospective analysis. A total of 117
patients were stratified into three groups according to the intra-
operative finding. The first group represented the patients with a
normal appendix and an early stage of appendicitis (NEAA, n =
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21), where normal appendix or mildly swollen (catarrhal appen-
dicitis) was found; the second group consisted of patients with
the phlegmonous or uncomplicated appendicitis (UAA, n = 45);
the third group were the patients with gangrenous and/or perfo-
rated appendicitis noticed as complicated appendicitis (CAA, n
=51). There were 72 male and 45 female patients from 3 to 16
years of age (in average 10.28 +4.07 years). The baseline results
and results obtained during analysis on the 1st and 3rd postop-
erative day are shown in Table 1.

The neutrophil myeloperoxidase index values
are the lowest in children with uncomplicated acute
appendicitis

Regarding the differences of MPXI values between the
groups at the different time points from surgical intervention, the
significantly lower MPXI values before surgery in the UAA
group compared to the children in the CAA group were found [-
2.83 + 6.07 vs. -1.01 £ 5.73; p = 0.0058, Figure 1A)]. There
were no statistically significant differences in the MPXI values
between the UAA and NEAA groups nor between the NEAA
and CAA groups in the samples taken before surgery.

On the 1st postoperative day, the lowest MPXI values
were also in the UAA group with a very high significant dif-
ference in comparison with the NEAA group [-4.487 + 7.125
vs. 2.405 + 3.000; p < 0.0001 (Figure 1B), and a significantly
lower one in comparison with the CAA group [-4.487 +
7.125 vs. -2.10 + 7.407; p = 0.0472 (Figure 1B)]. A statisti-
cally significant difference was found between the NEAA
and CAA group on the 1st day after surgery as well [2.405 £
3.000 vs. -2.10 £ 7.407; p=0.0101 (Figure 1B)].

On the 3rd postoperative day, again, we found the low-
est MPXI values in the UAA group with a very high signifi-
cant difference in comparison with the NEAA group [-6.353
+ 8.329 vs 0.400 + 4.677; p = 0.0006 (Figure 1C)], and a
significantly lower one in comparison with the CAA group-
[(6.353 + 8.329 vs. -3.444 £ 7.125; p = 0.0321 (Figure 2C).
There were no statistically significant differences in the
MPXI values between the NEAA and CAA groups in the
samples taken on the 3rd postoperative day.

The value of neutrophyl myel operoxidase index
determination changes with delayed diagnosis
of acute appendicitis

In 65 out of 117 patients, the surgery was performed within 24
hours from onset of symptoms and in 52 of them after this period of
time. A classification of patients regarding the time duration that
elapsed between the onset of symptoms and surgical intervention,
revealed the marked differences in comparison to the MPXI values
among the NEAA, UAA and CAA groups.

In the patients with the symptoms duration less than 24
hours, in the samples taken before surgery, the lowest MPXI
values in the UAA group were found, which were highly
significantly lower compared to the NEAA group (-2.7 £ 6.7
vs. 4.8 £ 0.8; p = 0.0040) and significantly lower compared
to the CAA group [-2.7 £ 6.7 vs. -0.6 = 6.7; p = 0.0449 (Fig-
ure 2A)]. The MPXI values of the NEAA group were sig-

nificantly higher in comparison with the CAA group [4.8 +
0.8 vs. -0.6 £ 6.7; p = 0.0224 (Figure 2A)]. On the contrary,
in the patients with symptoms duration more than 24 hours,
there was no statistically significant differences in the MPXI
values before surgery when the NEAA, UAA and CAA
groups were compared (Figure 2A).

On the 1st postoperative day, in the patients with symp-
toms duration less than 24 hours, the significantly lower MPXI
values in the UAA group compared to the NEAA group (-5.4 +
7.9 vs. 3.5 £3.6; p=0.0018) and in comparison with the CAA
group was found [-5.4 £ 7.9 vs. -1.8 £ 7.9; p=0.0129 (Figure
2B)]. In the patients with symptoms duration more than 24
hours, the statistically significant differences between the MPXI
values emerged as well, and we found the lowest values in the
CAA group, significantly lower compared to the NEAA group
[-2.5+ 7.0 vs. 1.9 £ 2.7, p=0.0382 (Figures 2B)]. The MPXI
values in the UAA group of patients with the symptoms dura-
tion more than 24 hours were lower in comparison to the NEAA
group with a high statistical significance [-1.6 £ 2.2 vs. 1.9 +
2.7, p=0.0076 (Figure 2B)].

On the 3rd postoperative day, in the patients with symp-
toms duration less than 24 hours, the lowest MPXI values
were again in the UAA group, with a very high statistical
significance in comparison to the NEAA group [-6.2 £ 6.6
vs. 3.8 £ 3.4; p=0.0008 (Figure 2C)] as well as in compari-
son to the CAA group [-6.2 £ 6.6 vs. -2.3 = 7.2; p = 0.0008
(Figure 2C)]. In the patients with the symptoms duration
more than 24 hours, on the 3rd postoperative day, there was
no statistically significant differences in the MPXI values be-
tween the NEAA, UAA and CAA groups (Figure 2C).

The neutrophil myeloperoxidase index do not correlate
with the Pediatric Appendicitis Score before surgery

A significant correlation between the MPXI and PAS
values before surgery was not found, neither with some sin-
gle parameters of this score nor with the absolute number of
leukocytes and the percentage of neutrophils.

The neutrophil myeloperoxidase index correlate
positively with C-reactive protein

In the peripheral blood samples of the total number of
patients (n = 117), taken before surgery, a significant posi-
tive correlation between the MPXI values and the CRP con-
centrations was found [Spearman’s r = 0.3014; p = 0.0082
(Figure 3A)]. In the peripheral blood samples taken on the
Ist postoperative day, no statistical significance was shown.
On the 3rd postoperative day, in the total number of patients,
a significant correlation between MPXI and CRP was present
again [Spearman’s r = 0.2132; p=0.0370 (Figure 3B)].

By classifying the patients into three groups, a positive
correlation between the MPXI and CRP before surgery was
found only in the NEAA group of patients [Spearman’s r =
0.4667; 1 = 0.0440 (Figure 3C)]. In the peripheral blood
samples taken on the 1st and the 3rd postoperative days in
the NEAA, as well as in all samples from the UAA and CAA
groups, a statistical significance could not be reached.
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Fig. 2 — A) Comparison of MPXI values among the NEAA, UAA and CAA groups before surgery, showing the
statistically significant differences between all tested groups in the patients who undergone surgery within 24 hours
of symptoms’ onset (t < 24h), with the lowest values in the UAA group. On the contrary, in the patients with surgical
intervention after more than 24 hours of symptoms’ onset (t > 24), the differences were insignificant before surgery;
B) On the first postoperative day, among the patients who undergone surgery within 24 hours of symptoms’ onset, the
MPXI values are lowest in the UAA group, with a statistical significance in comparison with the NEAA and the CAA
groups. In the group of patients who undergone surgery after more than 24 hours, the MPXI values are highest in the
NEAA group, a significantly higher in comparison to the UAA and the CAA groups, with the lowest values in the CAA
group; C) On the third postoperative day, in the patients who undergone surgery within 24 hours of symptoms’ onset,
the MPXI values in the UAA group are lower in comparison with the NEAA and CAA groups with a very high
statistical significance. As in measurements before surgery, the MPXI values of NEAA group are significantly higher
in comparison to the CAA group on the third postoperative day among the patients with surgery within 24 hours of
symptoms’ onset. On the contrary, in the patients which undergone surgery after more than 24 hours, the statistically
significant differences between all tested groups are lost on the third postoperative day.

The Mann-Whitney test (unpaired, two-tailed): * - p < 0.05; ** - p<0.01; *** - p <0.0001; ns — not significant.

For abbreviations see under Table 1.

A B

C
300~ 300- 300-
Spearman r = 0.3134 Spearman r = 0.2132 Spearman r = 0.6154
p=10.0058 _ p=0.0370 _ ® p=0.0332
&2 i & ® s
Coaogd o, ° O 200 & 2004
o0 o
£, g o
* 1004 ., * - BT 1004° .
. ) ., - *0s .. < ® & _—
. Py = . ./ 5 /
Te 4 e /-/nlﬂﬁ ol / K
‘e, o TR M e * . .

r r 20 4a # . T 1 [ T v aotel . T 1 — 4 T 1
20 -10 0 10 20 220 -10 0 10 20 10 5 0 5 10
MPXI MPXI MPXI
Total of patients, before surgery Total of patients, the 3rd postoperative day NEAA patients, before surgery

Fig. 3 — A) Correlation between MPXI and CRP before surgery in the total AA patients regardless of intraoperative
finding, showing a highly significant positive relationship; B) On the 3rd day after surgery, a statistically positive
significance is present again in the total AA patients regardless of intraoperative finding; C) A statistically significant
correlation between the MPXI and CRP before surgery in the NEAA group.

For abbreviations see under Table 1.
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Fig. 4 — A) Correlation between the MPXI and IL-6 in the total acute appendicitis (AA) patients before surgery,
showing a statistically significant positive relationship; B) Comparison between the patients with the positive and the
patients with the negative MPXI in the total AA patients, showing a significantly higher IL-6 values in the patients with
the positive MPXI, before surgery; C) Correlation between the MPXI and IL-6 in the AA patients with the positive MPXI
values, showing a statistically significant positive relationship in the samples taken on 3rd postoperative day.

For abbreviations see under Table 1.

The neutrophil myel operoxidase index correlate
positively with serum interleukin-6 values

The MPXI showed a significant positive correlation
with the serum IL-6 values in the total of AA patients in sim-
ilar manner as with the CRP values. Namely, the MPXI
showed a significant positive relationship with the serum IL-
6 values in the total of AA patients in the samples taken be-
fore surgery [Spearman’s r = 0.2336; p = 0.0409 (Figure
4A)]. Next, regarding the MPXI, we stratified the patients in-
to two groups: the group of patients with the positive MPXI
and the group of patients with the negative MPXI values.
When compared, the group of patients with the positive
MPXI showed the significantly higher IL-6 values than the
group of patients with the negative MPXI values [2041 +
2563 vs. 917.5£1842; p = 0.0088 (Figure 4B)]. When we
tested the samples obtained on the 1st as well as on the 3rd
postoperative day, we did not find neither a significant corre-
lation between the MPXI and serum IL-6 nor the statistical
differences of IL-6 mean values between the MPXI positive
and MPXI negative groups. However, when we analyzed the
patients with the positive and negative MPXI separately, we
found a significant positive correlation between the MPXI
and IL-6 values in the samples taken on the 3" postoperative
day [Spearman’s r =0.4370; p=0.0140 (Figure 4C)].

Discussion

In this prospective study, which included a total of 117 of
AA patients, the MPXI values were analyzed in regard to both,
the intraoperative finding and that from the time elapsed since
the onset of symptoms to surgical intervention. The correlations
of MPXI values with the PAS, CRP and IL-6 were evaluated as
well. Consecutive measurements were performed at three time
points: the baseline measurement (before surgery), at the 1st and
at the 3rd day after surgery. In regard to the intraoperative find-
ing and subsequent stratification of patients into the three men-
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tioned groups, the lowest MPXI values were recorded in the
UAA group at all three time points of measurement. Further
stratification of patients in regard to the duration of symptoms
before surgery, revealed a very interesting observation. Namely,
in the group of patients with the symptoms duration less than
24h, in the samples taken before surgery the MPXI values were
lowest in the UAA group again, and that trend was maintained
in the subsequent measurements. On the contrary, when the
symptoms lasted longer than 24 hours, the differences between
the groups were lost in samples taken before surgery as well as
in the samples on the 3™ postoperative day. The study also
showed the significant positive correlation of MPXI with both,
CRP and IL-6, but not with the PAS.

In the diagnosis of AA, different biomarkers are used
together with clinical examination and clinical history data,
especially in case of diffucult diagnosis, as in children®. No
sufficiently specific and sensitive biomarker for the AA has
been found so far *'°. The present study aimed to investigate
a possible relationship of MPXI — a parameter that can be
quickly and inexpensively assesed — with the diagnosis and
clinical course of AA, as well as with some of accepted AA
biomarkers and scoring systems, such as the CRP and PAS
respectively.

MPO is synthesized during the myeloblast and promye-
locyte stage of neutrophils maturation and its production
ceases at the promyelocyte to myelocyte stage.

Degranulation decreases intracellular MPO content and
activated neutrophils have lower level of MPO in compari-
son with non-activated or immature ones ' . Some specific
patterns of MPXI change were reported, such as MPXI in-
crease in myeloid leukemia'* ", megaloblastic anemia '®"’
and some bacterial infections, the low MPXI in bacterial sep-
sis and unchanged in viral infection and tuberculosis '®. In
addition, the MPXI is useful as independent biomarker for
diagnosis and follow-up of ischemic heart diseases . How-
ever, there are limited data in the literature regarding the
MPXI changes in the AA patients. In the study which in-
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cluded 105 patients with the AA, Kim et al. > did not find a
significant difference in the MPXI values between the com-
plicated and uncomplicated AA . Our data showed the sig-
nificantly lower MPXI values in the patients with the un-
complicated AA when compared with the patients with com-
plicated and the patients without and/or the early AA. In ad-
dition, the significant differences in the MPXI values re-
corded between the groups in the first 24 hours of onset of
symptoms, may suggest a greater usefulness of MPXI as a
biomarker in the early established suspicion of AA. In our
patients, the lower MPXI values in the uncomplicated ap-
pendicitis were interpreted as a greater rate of activation and
degranulation of mature neutrophils (Iless MPO content). Ab-
sence of gangrene and perforation in these cases could be
explained by and effective inflammatory process still kept
under control by the immune system.

The PAS is sensitive and specific in the clinical assess-
ment of AA *'. However, in our study, there was no signifi-
cant correlation between the MPXI and PAS. We did not
find a significant correlation of MPXI neither with the over-
all PAS nor with the single parameters of this score, includ-
ing the absolute number of leukocytes and the percentage of
neutrophils. Additionaly, in our previous article we showed
the lack of significant correlation between the MPXI and
neutrophil-to-lymphocyte ratio (NLR) *.

CRP is very reliable biomarker for cytokine-mediated
response in AA *. A significantly positive correlation be-
tween the MPXI and CRP, which was demonstrated in this
study, implied an observation which was contradictory to a
certain extent — meaning that the patients with the lowest
MPXI (presumably, the patients with the highest degree of
neutrophils degranulation), at the same time had the lowest
CRP values (considered as a reliable marker of inflamation).
The synthesis of CRP was under control of IL-6, secreted
mainly by mononuclear phagocytes, vascular endothelium or
T-lymphocytes >*. When we tested the relationship between
the MPXI and IL-6, we found a significant, positive correla-
tion between them as well as the significantly higher values

of IL-6 in the patients with the positive MPXI. Taken to-
gether, we speculate that the appropriate neutrophil’s de-
granulation had efficiently controlled and limited local in-
flammation, and prevented early systemic response in the
AA patients (i.e., the secretion of IL-6 and subsequent syn-
thesis of CRP). In addition, the lowest MPXI values in the
UAA group with a statistical significance in comparison with
the NEAA and CAA groups, could suggest, on the one hand,
that the unnecesary neutrophils degranulation did not hap-
pend without need (the NEAA group), and, on the other
hand, that the appropriate neutrophil’s reaction gave rise to
the favorable clinical course (in comparison with the CAA
group). There are the data which suggest that the gangrenous
and phlegmonous appendicitis are different entities with di-
vergent immune regulation and that skewing of the immune
response toward Th-17 type could result in the development
of gangrenous — complicated AA*. Possible influence of
MPO on the immune response skewing should be tested in
the AA patients, since the immunomodulatory properties of
this enzyme was described *°.

Conclusion

In this study, the statistically significant differences in
the MPXI values between uncomplicated and complicated
AA before and after surgery were found, suggesting that the
MPXI may be used as an informative biomarker in the fol-
low-up of AA in children, especially in the early phase of
AA. However, a wide reference range for the MPXI and in-
dividual differences in the values of MPXI in the healthy
children, generate difficulties for its use for the initial diag-
nosis. The described relationship between the MPXI, CRP
and IL-6 speaks in favor of tight and balanced connection be-
tween the local inflamation and systemic acute phase re-
sponse in AA. The evaluation of MPXI in a combination
with other parameters for assessing the development and
immune response during AA, should be tested by further in-
vestigations.
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Abstract

Background/Aim. Ultrastructural analysis of tumours has
shown many common characteristics of certain neoplasms,
as well as their specificities. Primary renal epithelial tumours
with granular oncocytic cytoplasm is a very heterogeneous
group in their histological origin and biological behaviour,
which results in a difference in treatment and prognosis of
the disease, making accurate morphological diagnosis neces-
sary. The aim of this study was to determine ultrastructural
similarities and differences among primary renal epithelial
tumours with granular oncocytic cytoplasm. Methods. The
analysis of archival and routine material in the archives of
the Department of Pathology, University Hospital in Plzen,
Czech Republic, as well as archival and routine material in
the Centre for Pathology and Histology, Clinical Centre of
Vojvodina in Novi Sad, discovered 346 primary renal
epithelial tumours with granular oncocytic cytoplasm and
divided them into 5 groups: 1) renal oncocytoma (RO) (234
tumours), 2) oncocytic papillary renal cell carcinoma (O-
PRCC) (12 tumours), 3. sporadic renal hybrid onco-
cytic/chromophobe tumour (HOCT) without evidence of
Birt Hogg Dubé syndrome (BHD) (14 tumours), 4) chro-
mophobe renal cell carcinoma (ChRCC) (21 tumours) and
5) granular renal cell carcinoma (RCC) [64 tumours + 1
clear cell RCC (CRCC) with hyaline globules]. Ultrastruc-
tural analysis of tumour cells at the subcellular level was

Apstrakt

Uvod/Cilj. Ultrastrukturnom analizom tumora uodene su
mnoge zajednicke osobine nekih neoplazmi, ali i specifi¢cno-
sti. Primarni tumori bubrega sa granuliranom—onkocitnom
citoplazmom su veoma heterogena grupa po svom histo-
loskom poreklu i bioloskom ponasanju, sto rezultuje razli-

done using electron microscope (Philips electron micro-
scope TEM 208) at the Department of Pathology, Univer-
sity Hospital in Plzen, Czech Republic. Cellular organelles
and pigments were evaluated in 5 tumours from each group
according to the simple random sample principle with a to-
tal of 30 analysed tumours. Results. In all analysed primary
renal epithelial tumours with granular oncocytic, cytoplasm
dominant organelles were mitochondria. Specific ul-
trastructural characteristics of RO were round mitochondria
with lamellar cristae, whereas ChRCC had numerous typical
cytoplasmic microvesicles 100-700 nm large and mitochon-
dria with tubulovesicular, lamellar and circular cristae. Ultra-
structural specificity of hybrid tumours were rare microvesi-
cles and numerous mitochondria of O-PRCC mitochondria
with lamellar cristae and small intracytoplasmic vesicles,
100-200 nm large, and of granular RCC, in addition to mi-
tochondria, also glassy hyaline globules (GHG). Conclu-
sion. Ultrastructural analysis indicates mitochondria as the
dominant organelle in the analysed tumours. Electron mi-
croscopy showed specificities, i.c., differences in appearance of
cristae, presence and size of vesicles as well as deposition of
pigment in and out of cytoplasm and glassy hyaline glob-
ules.

Key words:
kidney neoplasms; microscopy, electron; diagnosis,
differential; mitochondria; cytoplasmic granules.

kom u terapiji i prognozi bolesti, zbog ¢ega je neohodna
precizna morfoloska dijagnostika. Cilj rada bio je odre-
divanje ultrastrukturnih sli¢nosti i razlika izmedu primarnih
epitelnih tumora bubrega sa granuliranom-onkocitnom ci-
toplazmom. Metode. Analizom arhivskog 1 rutinskog mate-
rijala arhive Departmana za patologiju, Fakultetske bolnice
u Plzenu, Republika Ceska i Centra za patologiju i histolo-
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giju, Klinickog centra Vojvodine u Novom Sadu, prona-
deno je 346 primarnih renalnih epitelnih tumora sa granuli-
ranom-onkocitnom citoplazmom koji su razvrstani u 5 gru-
pa: 1. renalni onkocitomi (RO) (234 tumora); 2. onkocitni
papilarni karcinomi bubrega (O-PRCC) (12 tumora); 3. spo-
radiéni hibridni onkocitno/hromofobni tumoti bubtrega
(HOCT) van Birt Hogg Dubé sindroma (BHD) (14 tu-
mora); 4. hromofobni karcinomi bubrega (ChRCC) (21 tu-
mor) i 5. granulirani karcinomi bubrega (RCC) [64 tumora +
1 clear cell RCC (CRCC) sa hijalinim globulamal. Vrsena je
ultrastrukturna analiza tumorskih Celija, na subcelularnom
nivou, elektronskim mikroskopom (Philips elektronski mi-
kroskop TEM 208), Departmana za patologiju, Fakultetske
bolnice u Plzenu, Republika Ceska. Rezultati. U svim ana-
liziranim primarnim epitelnim tumorima bubrega sa granuli-
ranom-onkocitnom citoplazmom dominatne organele bile
su mitohondrije. Specifi¢ne ultrastrukturne osobine za RO
bile su okrugle mitohondrije sa lamelarnim kristama, za

ChRCC brojne tipi¢ne, citoplazmatske mikrovezikule, veli-
¢ine 100-700 nm i mitohondrije sa tubulovezikularnim, la-
melarnim i citkularnim kristama. Ultrastrukturna specific-
nost za hibridne tumore bile su retke mikrovezikule i brojne
mitohindrije, za O-PRCC mitohondrije sa lamelarnim kri-
stama 1 male intracitoplazmatske vezikule velicine 100-200
nm, a za granulirane RCC pored mitohondrija i ,,glassy* hi-
jaline globule (GHG). Zaklju€ak. Ultrastrukturna analiza
ukazuje na mitohondrije, kao dominatnu organelu u analizi-
ranim tumorima. Elektronskom mikroskopijom uocene su i
specificnosti, odnosno razlike u izgledu krista, prisustvu i
veli¢ini vezikula, kao i deponovanje pigmenta u i van cito-
plazme, te “glassy”” hijalinih globula.

Kljucne reci:

bubreg, neoplazme; mikroskopija, elektronska;
dijagnoza, diferencijalna; mitohondrije; citoplazmatske
granule.

Introduction

In 1931 Ruske and Knoll constructed the first electron
microscope which was used for ultrastructural analysis of
different tissues . The aim of ultrastructural tissue analysisis
to detect the smallest cytological characteristics of tissue and
characteristics at the subcellular level (presence and appear-
ance of organelles). Normal cells of certain tissues as well as
tumour cells of different neoplasm have their specificities,
but also common characteristics .

As a differentid diagnostic problem in daily histopa-
thological diagnostics of a uropathologist, a group of primary
rend epithelial tumours with granular oncocytic cytoplasm
stands out. This group is very heterogeneous in its histologica
origin and biologica behaviour, which results in a difference in
treatment and the prognosis of the disease. An accurate histopa-
thological diagnosis of this group of tumours contributes signifi-
cantly to the diagnostics and treatment of patients with the
aforementioned types of tumours. In some cases, after standard
pathohistologica analysis, immunohistochemica staining, and
molecular-genetic analyses, a definitive diagnosis of the type of
rena epithelial tumours with granular oncocytic cytoplasm can-
not be made. In that case, ultrastructural anaysis of the tumour,
by means of electron microscope, can provide substantial assis-
tance, point out some ultrastructural tumour specifics and direct
us towards the correct diagnoss.

Renal oncocytoma (RO) is a benign renal epithelia tu-
mour, representing approximately 4%-9% of all renal tu-
mours > *. Electron microscopy shows round nuclei and cy-
toplasm filled with mitochondria, generally exhibiting lamel-
lar cristae **.

Rena hybrid oncocytic/chromophobe tumour (HOCT)
appears in patients with the Birt Hogg Dubé (BHD) syn-
drome, or without evidence of it (sporadic). This tumour can
be associated with renal oncocytosis, also within the afore-
mentioned syndrome. HOCT without evidence of BHD syn-
drome, or renal oncocytosis is very rare. Ultrastructurally, as
well as histologically, it can have characteristics of two com-

ponents: chromophobe carcinoma and oncocytoma *°.
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Papillary/chromophilic rena cell carcinoma (PRCC) is
the second most frequent RCC with incidence of 11%—15%.
Its five-year and ten-year survival rates are higher than in
clear-cell RCC (CRCC), although some studies suggest that
there is no difference between CRCC and PRCC. PRCC with
oncocytic cytoplasm and low-grade nuclei are referred to as
oncocytic, PRCC having a biological behaviour of type 1
PRCC. Ultrastructuraly, beside mitochondria with glycogen
granules, they have basal infoldings > "'

Chromophobe rena cell carcinoma (ChRCC) is the
third most common when talking about the subtypes of RCC.
It was first published in 1985 by Thoenes et a. *® and other
authors > ", |ts prognosis is much better than the one for
CRCC, with indolent course of disease, and some studies
give it even better prognosis than for PRCC * “. Electron mi-
croscopy shows cytoplasmic vesicles and abundance of mi-
tochondria, often with tubulocystic cristae.

CRCC is characterized by the von Hippel-Lindau
gene mutation (3p25-26) or chromosome 3p loss. CRCC is
the most aggressive and most common histologic type of
carcinoma, with five and the ten-year survival rates of 75%,
and 62% respectively. Eosinophilic variant of clear cell re-
nal cell carcinoma/granular cell RCC occurs as part of con-
ventional CRCC, as larger and smaller areas of cells with
eosinophilic cytoplasm, or in apure form. Differentiating
granular RCC from ChRCC and RO is one of the most dif-
ficult differential diagnostic problems in renal pathology.
Unlike chromophobe cell carcinoma, which is an indolent,
and RO, which is a benign tumour, granular RCC is a very
aggressive neoplasm. Electron microscopy shows mito-
chondria as the dominant organelle and a fewer number of
microvesicles '® 1" 2%,

Methods

The study was retrospective and prospective. It in-
cluded the patients with primary renal epithelial tumours
with granular oncocytic cytoplasm, after partial, or total
nephrectomy. Routine and archival materials were used, |o-
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cated in the computerised archives of the Department of Pa-
thology of the University Hospital in Plzen, Czech Republic,
aswell as archival and routine materials of the Centre for Pa-
thology and Histology, Clinical Centre of Vojvodinain Novi
Sad, Republic of Serbia.

In the period from January 2010 to December 2015, af -
ter examination of both archives and daily routine diagnos-
tics, the study included 346 primary renal epithelial tumours
with granular oncocytic cytoplasm that were classified into 5
groups. 1) RO (234 tumours), 2) oncocytic PRCC (O-PRCC)
(12 tumours), 3) sporodic HOCT (14 tumours), 4) ChRCC
(21 tumours), and 5) granular RCC (64 tumours + 1 CRCC
with glassyhyaline globules).

The ultrastructural analysis of tumour cells at the sub-
cellular level was done using electron microscope (Philips
electron microscope TEM 208), at the Department of Pathol-
ogy, University Hospital in Plzen, Czech Republic, with cel-
lular organelles and pigments evaluated in 5 tumours from
each group according to the simple random sample principle,
with the total of 30 tumours.

The small pieces of wet and formalin-fixed tissue of
about 1 mmz2 were cut into drops of fixative into small
pieces and then transferred to the fixative (4% solution of
glutaraldehyde in 0.1M Na-cacodylate buffer pH 7.3)
where they were held for two hours at a temperature of
4°C. After two to three rapid changes in Na-cacodylate
buffer, the material was postfixed in 1% solution of OsO4
in 0.1M Na-cacodylate buffer at 4°C, for 2 hours. This
was followed by two to three rapid changes in Na-
cacodylate buffer and the samples were stored overnight
in a 4% uranyl acetate solution, in order to increase the
contrast of the material. The segments were then put
through a series of alcohols (25%, 50%, 70%, 80%, 90%
and 100%), followed by dehydration and "illumination”
by keeping them in propylene oxide two times for 10
minutes. The sampling in resin was done at room tem-
perature, through three different mixes of propylene oxide
and Eponresin (3:1, 1:1, 1:3). This way, samples were put
into pure Epon resin and held in it overnight at room tem-
perature. After embedding in the plastic pellets, the resin
was polymerized at 60°C for three days. After completed
polymerization samples were cut on LKB ultramicrotome
I11, with the glass and diamond knives. Sections up to 1
micron thick- semi-fine sections were cut first. The sec-
tions were transferred to glass slides and stained with
agueous toluidine blue and borax solution, over a flame,
at a temperature of 80°C. The molds were cut with a dia-
mond knife on a LKB ultramicrotome 111, to the thickness
of the section of 30-50 nm, placed on the copper-meshes
coated with paraffin. Subsequently, they were positively
stained for 20 minutes with 5% uranyl acetate solution,
and then washed with redistilled water, and air-dried. Dry
sections were stained with Reynolds lead citrate solution
for 10 minutes, then washed and dried again.

The analysis of stained sections was performed using
the Philips electron microscope TEM 208, at the Depart-
ment of Pathology, University Hospital in Plzen, Czech
Republic.

Results

After the histopathological evaluation using the stan-
dard hematoxylin and eosin (HE) staining, immunohisto-
chemical staining and molecular genetic analyses, tumours
were classified into 5 groups and ultrastructurally analysed.

Using electron microscope, the ultrastructure of RO
was anaysed, with some having small cell components
and/or pseudorosettes. Figure 1A shows the ultrastructure of
small cell variant of RO. Classical oncocyte had typical cy-
toplasm packed with numerous round mitochondria, with
lamellar cristae. Mitochondria were also the most common
organelles in small cells, but in considerably smaller number
compared to classical tumour component. Microvilli and
plasmalemma elements could not be observed in either cell
types. The ultrastructural analysis of the two RO with vascu-
lar invasion showed ova nuclei with small nucleoli. Cyto-
plasm of tumour cells was packed with predominantly lamel-
lar mitochondria. Cytoplasmic lumens, covered with short
microvilli could be observed in some places. Luminal sur-
face of oncocytic cells was a so coated with microvilli.

The findings were consistent in all cases of renal hybrid
oncocytic-chromophobe tumour analysed using the electron
microscope. Neoplastic cells had numerous mitochondria, of
different sizes. Rare microvesicles with amorphous lamellar
content were also detected. Tumour cells with abundant mi-
crovesicles in their cytoplasm were not noticeable. Nuclei
were mostly round and with hardly noticeable nucleoli.
Small intracytoplasmic tubules covered in microvilli were
observed in one case.

The ultrastructural analysis of O-PRCC showed cyto-
plasm filled with numerous mitochondria with lamellar cris-
tae (Figure 1B). Other organelles were present separately. In-
tracytoplasmic vesicles were 100 to 200 nm in diameter and
granular endoplasmic reticulum was rarely noticeable.

Tumour cells of renal chromophobe carcinoma showed
weaker bond-forming in outer lamina. Two main intracellu-
lar components were detected: typical cytoplasmic vesicles,
commonly observed in ChRCC, 100-700 nm in size (Figure
1C), and mitochondria with tubulovesicular, lamellar and
circular cristae.

In addition to preserved mitochondria, there were also
the degenerated ones with aternately oriented internal cris-
tae. Some tumour cells contained dark, electronically dense
pigment pellets, that corresponded to the brown pigment ob-
served under the light microscope. The aforementioned pig-
ment pellets were round to polygonal (Figure 1D).

In addition, some tumours had vesicles containing tiny
beads of the same dark, electronically dense material as the
granules. This material melted and built larger pigment pel-
lets. Melanosomes and neurosecretory pellets in neoplastic
cells could not be observed in any of the analyzed cases.

Mitochondria were also dominant organellesin granular
CRCC. Ultrastructuraly smallest GHG was like an amor-
phous secretion within a cisterna of granular endoplasmic re-
ticulum (Figure 1E). Ultrastructuraly larger GHG were in
the form of globules, filled with amorphous material, inside
cytoplasm or extracellularly.
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primary renal epithelial tumours: A) small
cell RO has mitochondria as dominant organ-

elles, but in much smaller numbers than classi-
cal RO; B) O-PRCC has a cytoplasm filled wit

numerous mitochondria with lamellar cristae;

C) PMChRCC contains cytoplasmic microvesi-

cles typical of ChRCC, 100-700 nm large; D)
PMChRCC comprises pigment pallets of an
amorphous form; E) Smallest GHG are ob-

served as an amorphous secretion within cister-
nae of granular endoplasmic reticulum. Larger

GHG are in the form of globules, filled with
amorphous material, and can be found inside
cytoplasm or extracellularly.

RO - renal oncocytoma; O-PRCC — oncocytic papillary renal cell carcinoma;

PMChRCC - psammoma chromophobe renal cell carcinoma; GHG — glassy hyaline globules.

Discussion

Under the electron microscope, classical oncocytoma
showed typical picture of small nuclei with nucleoli and cy-
toplasm, with densely packed round mitochondria with la-
mellar cristae, which is in accordance with other literature
references . In small cells, mitochondria were aso the
most prevalent organelles, although the number of mito-
chondria was significantly lower than in the traditional com-
ponents. Ultrastructurally, microvesicles with amorphous
lamellar content were barely present. These structures were
typically abundantly present in neoplastic cells of the con-
ventional ChRCC, however, they were often damaged due to
inadequate fixation. Microvesicles that can be seen in almost
al chromophobe RCC and are rarely described in RO, were
not detected in our cases .

Ultrastructurally, cytoplasm of renal hybrid oncocytic-
chromophobe tumour also had numerous mitochondria of
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different sizes, with rare microvesicles with amorphous la
mellar content, and it could differentiate it from ChRCC,
with which it had the greatest morphological similarity *.
Nuclei were mostly round, with very rarely observed nucle-
oli, and the presence of small intracytoplasmic tubules cov-
ered with microvilli, in one case, could also facilitate the di-
agnosis and indicated this rare type of tumour with granular
oncocytic cytoplasm.

The cytoplasm of O-PRCC tumour cells was packed
with large mitochondria that had lamellar cristae, such as
those seen in RO. This finding has already been described by
Erlandson et a. %/, in the example of two cases of papillary
RCC.

In terms of differentia diagnosis, psammoma ChRCC
(PMRCC) is a chalenging tumour. Considering its more in-
dolent behavior compared to other renal cell carcinomas, itis
important to distinguish ChRCC from RO, which is some-
times very difficult. In general RO shows a wide spectrum of
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morphological images. RO polygonal tumour cells are typi-
cally uniform, usually with abundant eosinophilic cytoplasm
filled with mitochondria, but without vesicles whose diame-
ter is, in case of ChRCC, 100-700 nm ** #- %, The psam-
moma bodies and calcifications are often present in both
RO and PMChRCC. Dark brown pigment and architectural
features we listed as well as its morphological diagnostic
characteristics should be helpful in diagnosing PMChRCC.

Glassy hyaline globules can occasionally be seen in tu-
mours of severa organs, brain, liver, breast, lung, adrenal
gland ** and gonads (tumours of germ cell and non-germ
cell origin). Even if hyaine globules in these organs have
similar appearance, they probably represent heterogeneous
structures with different histogenesis. Our experience is that
GHG is rarely seen in low-grade papillary RCC. These tu-
mours are practically easily confused with granular RCC.
GHG of similar appearance to those that we described in our
study have previously been described in RCC ** *. Datta *
published a case of RCC with globules of ultrastructural ap-
pearance similar to the appearance of structures with osmio-
philic, dense aggregates, i.e., fine granules without the mem-
brane, which were closely arranged in relation to the strips of
granular endoplasmic reticulum. In other paper, describing
hyaline globules in RCC, Jagirdar et al. ** made a parallel be-
tween them and Mallory bodies in the liver. We do not know
of any systemic study that described the extent of GHG in
different types of rena carcinoma. In our work, it was ob-
served that GHG were specifically present in granular and
mixed type of clear/granural cells of RCC. Globules were not
detected in cases of ChRCC and RO. This finding may po-
tentially be significant, for it is sometimes very difficult to
distinguish between the two types of tumour, ChRCC and
RO. It is believed that in general, the so-called metastasising
RO represents probably misdiagnosed granular RCC, or
chromophobe RCC %%,

The most commonly diagnostic methods employed to find
differences between rend tumours with granular-oncocytic cy-
toplasm, the standard HE staining, histochemical, immunohisto-
chemical and sometimes molecular genetics, often do not pro-
vide enough criteria to give additiona information in establish-
ing the diagnosis. It seems that the most effective oneis eectron
microscopy, but it is till a quite expensive and time-consuming
method. Correct diagnosis is very important, as the prognoses
for these three types of tumours are significantly, dramaticaly
different. Chromophobe RCC is a relatively indolent type of
carcinoma, RO is a benign neoplasm %, and granular RCC is
an aggressive type of tumour ** 22, |dentification of GHG in
granular RCC can serve as a potentially vauable and reliable
morphologicd finding in distinguishing these tumours. Identifi-
cation of GHG is easy and reproducible. It can be used to diag-
nostically separate granular and mixed type of clear/granular cell
RCC from chromophobe renal cell carcinoma and rend oncocy-
tomas.

Bonsib et al. * described globular filamentous bodies in
RO that should not be identified as, or mistaken for GHGs.
He detected these globules in 16 out of 20 cases of RO, but
they were not observed in 35 rena cell carcinomas (clear
cell, granular cell, papillary and chromophobe RCC) * .

The aforementioned globular filamentous bodies differ sig-
nificantly from GHGs that we described. Ultrastructuraly,
they look like discreet round to oval cytoplasmic foci, poor
of mitochondria, containing collections of intermediate fila-
ments, occasionally mixed with lipid drops, lysosomes, mi-
tochondria, smooth endoplasmic reticulum or lamellae of
Golgi apparatus. The described structures probably belong to
the family of similar bodies seen in a variety of tumours,
named after globular filamentous bodies, by Ghadially *.
Under the light microscope, unlike GHG in granulated RCC,
they are easily detectable and in our opinion should not be
morphologically mistaken for GHG.

Another type of hyaline globules in RCC and oncocy-
toma was described by Gatalica et al. “°. They cite the PAS-
positive spherical accumulations of amorphous materials
with extracellular localisation. Ultrastructuraly, hyaline
globules in their case were constructed of materials of the
basal membrane. GHG differ from the aforementioned hya-
line globules (HG), in that they are frequently intracellularly
localised, and ultrastructurally, they originate from cisternae
of granular endoplasmic reticulum, such as the amorphous
secretion ¥,

Pathohistological classification of rena tumours with
granular-oncocytic cytoplasm is not aways simple and rou-
tine, because in such cases the diagnosis should include stan-
dard pathohistological analysis, immunohistochemical stain-
ings, molecular genetics i.e., cytogenetics and ultrastructural
analysis, as was cited and done by other authorsin their stud-

¢ o 26, 42-47
1es .

Conclusion

In RO mitochondria represent the most prevaent or-
ganelles, although the number of mitochondria is signifi-
cantly lower in oncoblasts, the small cell components, than
in a traditiona, i.e., oncocytes. Ultrastructurally, small cell
RO with pseudorosettes also have numerous mitochondria of
different sizes. O-PRCC contains numerous large mitochon-
dria with lamellar cristag, just like renal oncocytomas.
PMChRCC contains cytoplasmic vesicles typical of ChRCC,
and mitochondria with tubulovesicular, lamellar and circular
cristae. The presence of GHG in granular RCC can serve asa
potentially valuable and reliable morphological finding in
distinguishing this tumour from chromophobe RCC and RO.
GHG are present in "pure'granular RCC and the mixed type
of clear/granular cell RCC and are related to the poor differ-
entiation, necrosis and bleeding. GHG are not specific for RCC,
but can be ussful when we encounter metastetic carcinoma of
unknown origin, since the presence of GHG in the background
of eosinophil cells, granular cytoplasm, or metastatic carcinoma
adways cause suspicion of rena carcinoma. Electron micros-
copy, as an expensive and time-consuming method, is the last
resort in diagnosis of rena epithdlial tumours with granular on-
cocytic cytoplasm. It provides considerable assistance when a
definitive diagnosis cannot be made after the standard histopa-
thologicd diagnosis, immunohistochemistry and molecular ge-
netic analyses, hence it should not be a priori dismissed as part
of diagnostic procedure.
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exposed to intimate partner violence and family dimensions

of cohesion and adaptibility

Povezanost izmedu konativnog funkcionisanja adolescenata izloZenih
interpartnerskom nasilju i1 porodi¢nih dimenzija kohezivnosti 1 adaptabilnosti

Ljiljana Simonovié¢ Gruji¢
Secondary School “Bora Stankovi¢*, Vranje, Serbia

Abstract

Background/Aim. Childhood exposure to vatious types of
emotional, physical and sexual abuse in intimate partner vio-
lence (IPV) families is associated with difficulties in emo-
tional and social adjustment, including conduct problems,
internalized and externalized symptoms. The aim of this
study was to determine the relationship between intimate
partner violence and: family system functioning (cohesion
and adaptability), conative functioning of adolescents and
risk of psychopathological symptomatology development.
The specific aim of this study was to establish the mental
hygiene and preventive measures in order to reduce the
negative consequences of growing up in the IPV families.
Methods. The study was done on a sample of 308 adoles-
cents, aged 15-18 years, divided into the IPV group (n = 68
adolescents growing up in families with the IPV and ex-
posed to IPV in which the violence was reported and proc-
essed), and the control group (n = 240 adolescents coming
from families in which there was not found any type of vio-
lence or psychosocial pathology on the basis of the results
obtained on the Conners' Parent Rating Scale—Revised
(CPRS-R) Questionnaire. The Faces III scale of measure-
ment was used for measuring the dimensions of family
functioning, and Cybernetic model of conative dimensions
of personality (CON-0) for conative functioning of adoles-

Apstrakt

Uvod/Cilj. IzloZenost dece razli¢itim oblicima emocional-
nog, fizickog i seksualnog zlostavljanja u porodicama sa
partnersko porodi¢nim nasiljem (PPN) povezana je sa te-
sko¢ama u emocionalnom i socijalnom prilagodavanju,
ukljucujuéi i probleme ponasanja, internalizovane i eksterna-
lizovane simptome. Cilj istrazivanja bio je da utvrdi poveza-
nost PPN sa funkcionisanjem porodi¢nog sistema (koheziv-
nost i adaptabilnost), konativnim funkcionisanjem adolesce-
nata i rizikom za razvoj psihopatoloske simptomatologije.
Specifi¢ni cilj studije bio je utvrdivanje mentalno-higijenskih

cents. The data was processed by using the discriminate and
linear regressive analysis. Results. The adolescents growing
up in the families with the IPV and exposed to IPV showed
the statistically significant differences (p < 0.01) in conative
functioning: psychosomatic 8 = -.509, anxiety g = -.393, ag-
gressive B = -.398, dissociative § = -.509 and adaptive per-
sonality reactions 8 = -.455, as compated to the control
group. There was 32.35% of adolescents exposed to IPV
who showed the pronounced pathological values regarding
social-adaption reaction, 23.53% regarding pathological
anxiety and 23.53% dissociative reactions. The greatest
negative relationship was found between intimate partner
violence and family dimension of cohesion (§ = -0.605, p <
0.01). Conclusion. Adolescents growing up and being ex-
posed to the intimate partner violence were significantly as-
sociated with changes in the conative functioning and risk
of externalized and internalized symptoms development in
socially-adaptive, anxiety and dissociative reactions and the
need to introduce the preventive mental-hygienic measures.
The mediator between IPV and conative functioning of
adolescents was family cohesion.

Key words:

behavior; mental disorders; adolescent; family;
violence; adaptation, psychological; impulsive
behavior.

i preventivnih mera radi smanjenja negativnih posledica od-
rastanja u porodicama sa nasiljem. Metode. Istrazivanje je
sprovedeno na uzorku od 308 adolescenata, uzrasta od 15—
18 godina, podeljenih u IPV grupu (n = 68 adolescenata ko-
ji su odrastali u porodicama sa partnerskim nasiljem i izlo-
zeni partnerskom nasilju, koje je prijavljeno i procesuirano i
kontrolnu grupu [n = 240 adolescenata iz porodica u kojima
upitnikom Conners' Parent Rating Scale—Revised (CPRS-R) nije
utvrden bilo koji oblik nasilja ili psihosocijalne patologije].
Skala Faces III koris¢ena je za merenje dimenzija porodic-
nog funkcionisanja, a Kiberneticki model konativnih di-
menzija licnosti (IKON-6) za konativno funkcionisanje ado-
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lescenata. Podaci su obradeni diskriminativnom i linearnom
regresionom analizom. Rezultati. Adolescenti iz porodica
sa partnerskim nasiljem imali su statisticki znacajne razlike
(p < 0,01) u konativhom funkcionisanju: psihosomatskim
= -.509, anksioznim B = -.393, agresivnim (B -.398, disocija-
tivnim 3 -.509 i adaptivnim reakcijama licnosti § = -.455, u
odnosu na kontrolnu grupu. Ukupno, 32,35% adolescenata
iz porodica sa partnerskim nasiljem imalo je izrazene pato-
loske vrednosti u socijalno-adaptivnim reakcijama, 23,53%
patolosku anksioznost 1 23,53% disocijativne reakcije. Naj-
veca negativna povezanost dobijena je izmedu porodi¢nog
nasilja i porodi¢ne dimenzije kohezivnosti (- 0,605; p <
0,01). Zaklju¢ak. Izlozenost adolescenata porodi¢nom nasi-

lju znacajno je povezana sa promenama konativnog funkci-
onisanja i rizikom od razvoja eksternalizovanih i internali-
zovanih simptoma u socijalno-adaptivnim, anksioznim i di-
socijativhim reakcijama i potrebom za uvodenje preventiv-
nih mentalno-higijenskih mera. Medijator izmedu porodic-
nog nasilja i konativnog funkcionisanja adolescenata je po-
rodi¢na kohezivnost.

Kljucne reci:

ponasanje; ponasanje, poremecaji; adolescenti;
porodica; nasilje; adaptacija, psiholoska; ponasanje,
impulsivno.

Introduction

Childhood exposure to various emotional, physical and
sexual abuses in intimate partner violence (IPV) families is
associated with difficulties in emotional and social adjust-
ment, including conduct problems, internalized and exter-
nalized symptoms.

This study pointed to the relationship between intimate
partner violence (IPV) and family functioning problems in
parenting behaviour and numerous psychosocial develop-
mental difficulties of adolescents '.

Family stability, homework routines, discipline and co-
hesiveness were associated with the internalized/externalized symp-
toms and they significantly predicted symptomatology. A positive
relation was found between parenting behaviour and child adjust-
ment problems % Family functioning problems in parenting behav-
iour failed to mediate relations between maternal psychopathology
and adolescent problems. Maternal psychopathology was directly
associated with adolescent internalized problems. Paternal percep-
tions of family functioning problems mediated relations between
paternal psychopathology and adolescent externalized problems .
The adolescents whose mothers were victims of physical [PV
showed higher incidence of DSM-IV disruptive disorders and ex-
ternalized behaviour problems (high risk of serious conduct prob-
lems). The adolescents who were directly exposed to physical [PV
and were also victims of physical punishment by parents showed
increased internalized problems. [PV affected badly children's ex-
ternalized problems either directly or indirectly through physical
punishment *.

Adolescent exposure to I[PV was associated with ag-
gression °, impulsive behaviour, attention deficit disorder
(ADD), attention deficit disorder/hyperactivity disorder
(ADHD), conduct disorder (CD) — authority issues, disorders
of habits (thumb sucking, night terrors), hyperactivity, buli-
mia and delinquent behaviour °.

Numerous studies found the association between ado-
lescent exposure to IPV and internalized symptoms: depres-
sion, anxiety, hypersensitivity, learned helplessness and fear
and acute condition "*.

Childhood exposure to traumatic experience of wit-
nessing, or being a victim of intimate partner violence
showed increased incidence of somatic symptoms (SS),
which might result in diminished daily functioning. Over

95% of children showed at least one SS on the child-rated
measure. The children who had been victims of sexual abuse
had the higher rates of SS, anxiety, depression, post-trau-
matic stress, dissociation and anger. Anxiety mediated the
association between sexual abuse and child-rated SS°.

Growing up in the families with various forms of vio-
lence influenced the development of expressed symptoms of
post-traumatic stress disorder, due to the presence of children
to murders, suicides or fights between parents. Further de-
velopment of post-traumatic symptomatology in youth led to
the appearance of depression, suicidality '°, anxiety !, drug
addiction (cigarettes, marijuana) and the intergenerational
transmission of family violence 2.

The study examined the relationship between IPV, child
abuse and neglect, other traumatic experiences and children's
post-traumatic stress (PTS) symptoms, and explored the
moderating role of family functioning in the aftermath of
IPV with the PTS symptoms. For family functioning, the
higher levels of parenting stress were associated with the
higher levels of PTS symptoms .

An increase in the index of intimate partner violence in
Serbia and its consequences on the murder rate and number of
psychic difficulties of family members led to defining a “Na-
tional strategy for preventing and containing violence against
women in the family and intimate partner violence® ",

Methods

The study was conducted on a sample of 308 adoles-
cents, aged 15-18 years [mean =+ standard deviation (SD) =
16.5 = 1.5]. There were no differences between the groups
by the age (t 195y = -1.09, non-significant). The sample con-
sisted of two subsamples: the IPV one was made up of ado-
lescents exposed to IPV, which was reported to and proc-
essed at the Centre for Social Work in Vranje, Serbia (n =
68/22.1%) and the control one made up of 240/77.9% ado-
lescents coming from families in which there were not found
any type of violence and social pathology using the revised
CPRS-R Questionnaire. The Scale of Family Adaptability
and Cohesion (FACES III) was used for measuring family
functioning dimensions (cohesion, adaptability) and Cyber-
netic model of conative personality dimensions (CON-6) for
conative functioning of adolescents.
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After being acquainted with the Approval of the Ethics
Committee of the Faculty of Medical Scinces, University of
Kragujevac, Serbia, as regards conducting the design of
study and upon getting the respective Consent by the Centre
for Social Work in Vranje and Secondary School “Gimnazija
Bora Stankovi¢” in Vranje, Serbia, the respondents gave, af-
ter being acquainted with the aims of the study, written in-
formation consent for participating in the study.

The testing was conducted by psychologists and spe-
cialist teachers, who did therapeutic work with the parents
and the adolescent or the adolescent only. The study was
anonymous. Testing the total test material took one hour.
The respondents filled out the CON-6 in 30 minutes, while
answering the Questionnaire CPRS-R and FACES III lasted
up to 15 min. The study was conducted during the period
from 2010 to 2012.

The results for the control group of adolescents coming
from the families without IPV were obtained by using the
CPRS-R. It contained 20 items . In this study, the reliability
estimates for the scores was o = 0.94.

Family cohesion and adaptability dimensions were
measured by using the FACES III, which consisted of 20
items. The obtained results were expressed by using the raw
scores and categories (cohesion: low — dissociated; mild —
separated; developed — coherent, and high — intertwined;
adaptability: low, moderate — flexible; developed — struc-
tured; high — rigid) '°. In this study, the reliability estimates
for the scores was o = 0.89.

The conative dimensions, measured by the CON-6
were: reaction activity -introversion/extroversion, psycho-

somatic reactions (anxiety, defence reactions, aggressive re-
action — response attacks, dissociative reactions, integrative
reaction — social adaptation). It contained 180 items. The
conative personality dimensions were expressed in the fol-
lowing categories: superior, above—the—average, average, be-
low-the-average, and pathological functioning '’. In this
study, the reliability estimates for the scores were a = 0.96.

The data analysis was performed using the software
package SPSS version 11.5. Discriminative analysis was
used for determining the level of pronunciation of family and
conative dimensions of adolescents. The significance of dif-
ferences between the samples was determined by using the 5
test, One-Way ANOVA and t test. Linear regression model
was used for determining the relationship between family vi-
olence, family and conative functioning of the adolescents. The
level of statistical significance was less than 1% (p <0.01)
and 5% (p < 0.05).

Results

The family dimension of cohesion was statistically lar-
ger in the functional non-violence families. The IPV families
and functional non-violence families significantly (p < 0.002)
differed when it comes to the level of pronunciation of
adaptability dimension (Table 1).

The category of high cohesion, closeness among family
members, was more pronounced with the functional non-
violence families, as opposed to the families with violence
(p<0.001) (Table 2).

Table 1
Family dimensions of cohesion and adaptability in the functional, non-violence families and IPV families
Family . Type of family
dimensions Statistical parameters Functional IPV Total
Cohesion mean + SD 41.050 £4.314 29.088 £ 1.616 35.069 + 2.965
F* 157.049
df 1
p 0.000
Adaptability mean = SD 29.887 £ 5.388 26.667 £ 6.521 29.943 £ 6.127
F 10.010
df 1
p 0.002
Total n 240 68 308
IPV — Intimate partner violence; SD — standard deviation; *One-way ANOVA.
Table 2
Dimension categories of cohesion in the functional, non-violence and IPV families
1 0,
Cohesion . Type of family, n (%)
Functional PV Total
Low, disunited 0(0.0) 4(5.9) 4 (1.3)
Moderate, separated 1(0.4) 22(323) 23(7.5)
Developed, related 62 (25.8) 28 (41.2) 90 (29.2)
240 68 308

Total (n)

¥ =126.191; df = 6; p=0.000

IPV — Intimate partner violence
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The category of rigid/high adaptability was more pro-
nounced with the IPV families than with the functional non-
violence families. The functional non-violence families had
the most prevalently developed adaptability, whereas 50% of
IPV families had the moderate and developed adaptability
dimension (Table 3).

The conative functioning of adolescents growing up in the
families with IPV and were exposed to IPV statistically signifi-
cantly differed from the control group (p < 0.001) in the meas-
ured dimensions: organic regulator (y — psychosomatic reac-
tions), defence reaction regulator [alpha—anxiety reactions, at-
tack reaction regulator (sigma—aggressive reactions), system for
coordinating regulation functions (delta—dissociative reactions),
system for integrating regulation functions (etha—social
im/maturity)], except for the activity regulator dimension (epsy-
lon introversion / extroversion) (Table 4).

The study found a significant (p < 0.001) difference in the
pathological functioning of conative dimensions between the
adolescents exposed to family violence: in the dimension of ac-
tivity-introversion/extroversion regulator; psychosomatic reac-
tions; defence reactions/anxiety reactions; attack reac-
tions/aggressive reactions; system for coordination of regulation
functions/dissociate reactions; system for integrating regulation
functions or social adaptation problems, as opposed to the ado-
lescents from functional non-violence families (Table 5).

The regression linear analysis was used for determining
the relationship of IPV with the family dimensions (cohesion
and adaptability) and conative functioning of adolescents, as
opposed to the adolescents from the functional non-violence
families. Intimate partner family violence was significantly
(p <£0.001) associated with the family dimensions and cona-
tive functioning of adolescents. The slight relationship was
found between IPV and the activity dimension. The low neg-
ative relationship was found between IPV and conative di-
mensions: defence reactions (anxiety reactions) and defence
reactions — aggressive reactions. The moderate, negative, rel-
evant correlation was found between IPV and the system for
integrating regulator functions — social immaturity, organic
functioning regulator — psychosomatic reactions and system
for coordinating regulator functions — dissociative reactions
(p < 0.001). The mediator between IPV and the conative
functioning of adolescents was family cohesion. Intimate
partner family violence and adaptability were significantly,
but slightly related (p = 0.002). The relationship between in-
timate partner family violence and conative functioning of
adolescents was not significant in the activity dimension (ep-
sylon—introversion/extroversion, p = 0.260). IPV predicted
the best the development of family cohesion and conative
dimension of adolescents: psychosomatic, dissociative reac-
tions and social adaptation (Table 6).

Table 3
Dimension categories of adaptability in the functional, non-violence and IPV families
Adaptability Type of family, n (%)
Functional IPV Total
Moderate, flexible 44 (18.3) 30 (44.1) 74 (24.1)
Developed, structured 178 (74.2) 30 (44.1) 208 (67.5%)
High, rigid 18 (7.5) 8 (11.8) 26 (8.4%)
Total (n) 240 68 308

¥ =24.319; df = 4; p=0.000

IPV — Intimate partner violence.

Table 4

Pronunciation of conative dimensions of adolescents from functional, non-violence and dysfunctional IPV families

Type of family  Statistical parametars Epsylon X Alpha Sigma Delta Etha
Functional mean 112.88 47.05 69.91 82.81 41.92 54.52
SD 14.375 11.348 18.169 12.214 9.774 13.257
PV mean 115.91 72.06 94.44 99.97 70.68 77.47
SD 17.140 26.058 24.036 18.118 26.487 23.452
ANOVA F 1.275 95.262 49.753 51.299 145.705 70.922
df 1 1 1 1 1 1
p 0.260 0.000 0.000 0.000 0.000 0.000

IPV — Intimate partner violence; SD — standard deviation.

Table 5

Pathological functioning of conative dimensions of adolescents from functional non-violence families and IPV families

Type of family, n (%)

Pathological functioning of conative dimensions

Functional 1PV Total
Extroversion-Introversion 4(1.7) 6 (8.8) 10 (3.2)
Psychosomatic reactions 2(0.8) 12 (17.6) 17 (5.5)
Anxiety reactions 2 (0.8) 16 (23.5) 18 (5.8)
Aggressive reactions 4(1.7) 14 (20.6) 18 (5.8)
Dissociative reactions 0(0) 16 (23.5) 16 (5.2)
Social im/maturity 4(1.7) 22 (32.4) 26 (8.4)
Total (n) 240 68 308

IPV —Intimate partner violence.
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Table 6
Linear regression analyses of adolescent and family conative dimensions
Variables R R? Ad]lis%n ent F p B t test p
Epsylon 0.068 0.005 -0.001 1275 0.266 -0.068 23.127 0.000
X 0.509 0.259 0.257 95.262 0.000 -0.509 19.889 0.000
Alpha -0.393 0.155 0.152 49.753 0.000 -0.393 17.962 0.000
Sigma 0.398 0.159 0.156 51.299 0.000 -0.398 25.670 0.000
Delta 0.591 0.349 0.346 145.705 0.000 -0.591 21.912 0.000
Etha 0.455 0.207 0.204 70.992 0.000 -0.455 19.347 0.000
Cohesion 0.605 0.366 0.364 157.049 0.000 -0.605 9.420 0.000
Adaptability 0.188 0.035 -0.032 10.010 0.002 0.188 12.139 0.002

The data obtained in the study showed that IPV was
significantly associated with the changes in the conative
functioning and risk of development of internalized and ex-
ternalized psychosomatic symptoms of adolescents, where
the mediator was decreased family cohesion (Figure 1).

INTIMATE PARTNER VIOLENCE [PV

Cohesion

CONATIVE FUNCTIONING

Anxiety Psychosomatic

\ 4

Aggressive reactions

Dissociative reactions

Social im/maturity

Fig. 1 — The association between conative functioning
of adolescents exposed to intimate partner violence
and family dimensions.

Discussion

The theoretical and conceptual basis of the study was a
family system theory, which defined a family with IPV as a
dysfunctional system, caused by the dysfunction of a sub-
system, or a violent parent, in which a multiple damaged
spouse differentiation led to the impossibility of developing
differentiation in children growing up in such families ' "’

The data obtained in the study indicated that [PV and a
conflict in a marital dyad caused the significant disorders in
the family functioning by reducing the family dimensions of
cohesion and adaptability. The emotional difficulties, con-
stant conflicts and different forms of violence in the func-
tioning of marital dyad caused reduced closeness, cohesion,
unity and trust among all family sub-systems. The Dimen-
sion category of high cohesion was statistically significantly
less established in the IPV families as opposed to the func-
tional non-violence families. Changes in cohesion within the
IPV families were also confirmed by the regressive linear
analysis, which determined the greatest influence of intimate

Simonovi¢ Gruji¢ Lj, et al. Vojnosanit Pregl 2019; 76(9): 913-920.

partner family violence on this dimension. In the functioning
of family dimension of adaptability, realization of disciplin-
ing children, setting norms, habits and boundaries in con-
duct, there was found a statistically significant, yet slight dif-
ference between the IPV families and functional non-
violence families. The category of developed adaptability
was more pronounced in the families without violence as op-
posed to the IPV families. The disorders in the IPV family
parents' capability to fulfil family roles, disrupted quality of
the parent—child relationship, and not being interested in the
functioning of children were all associated with psychosocial
adjustment and development of internalized and externalized
symptoms in the adolescents coming from such families ***'.

Marital dyad imbalance was associated with the disor-
ders of conative functioning of adolescents exposed to IPV.
Adolescents adjusted to emotional, physical and sexual IPV
through increased defence, attack and internal organ reac-
tions .

According to the Cybernetic model of personality di-
mensions, six hierarchical conative personality dimensions,
cognitive and motoric system regulated the whole psycho-
logical functioning of the personality. The disorders of lower
regulation functions: organic, defence and attack reaction
regulator cause impaired functioning of higher systems for
the coordinating and integrating regulation functions '’.

Conative functioning of adolescents growing up in fam-
ilies with IPV and exposed to IPV was significantly different
in hierarchically lower and higher dimensions: defence regu-
lator, attack, organic reactions, and systems for coordinating
and integrating regulation functions, except for the hierarchi-
cally lowest activity regulator. Although the significant dif-
ferences in the functioning of activity regulator was not
found in the study did not find, the hierarchically lowest lo-
cated system which regulates the energy level of all other
systems, including cognitive and motoric processors, the cat-
egory of pathological functioning of this dimension was
more pronounced with the adolescents exposed to IPV from
an early age, as opposed to the adolescents coming from the
functional non-violence families. Pathological functioning of
the activity regulator led to abulic, depressive and hypo-
manic reactions > **. Given that the activity level determined
the speed of information flow within the central nervous sys-
tem, those disorders affected the efficiency of cognitive and
motoric processes. The adolescents exposed to IPV experi-
enced mental health consequences: psychological, social and
academic difficulties in accomplishing school assignments >*.
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The family cohesion disorders, such as self-control
problems, were associated with the statistically significant
differences in the functioning of hierarchically higher cona-
tive dimensions: defence/anxiety regulators, attack/aggres-
sive and organic/psychosomatic reactions of adolescents ex-
posed to IPV, as opposed to the adolescents coming from the
functional non-violence families **. The adolescents growing
up in the families with IPV and exposed to IPV showed a
significant disordered functioning of the organic function
regulator (), responsible for organic function centres, as op-
posed to the adolescents coming from the functional non-
violence families. The category of pathological functioning
of the organic function regulator was more pronounced in the
adolescents growing up in the families with IPV and exposed
to IPV. With approximately 10% of adolescents exposed to
1PV, the disorders of this regulator could cause the functional
disorders of the basic organic systems (cardiovascular, respi-
ratory, urogenital, sensory, motoric), and control of biologi-
cal processes, which secondarily formed a hypochondriac re-
action system and the onset of psychosomatic illnesses > >,

The adolescents exposed to IPV had significantly
more pronounced defence reactions, anxiety and trauma
symptoms, as opposed to the adolescents coming from the
functional non-violence families °. The category of patho-
logical functioning of this conative dimension was found
with almost one quarter of adolescents exposed to IPV. The
disorders of regulator functioning of defence reactions (al-
pha) led to anxiety symptoms and formed the basis of
pathological reactions such as: phobias, obsessive-
compulsive disorders, sensory and emotional hypersensitiv-
ity ®. Dysfunction of the regulator dimension of defence re-
actions coupled with activity regulator dysfunction formed
the basis of possible future psychopathology, depression
modalities and psychasthenia *°. Along with the dysfunc-
tions of the system for coordinating regulation functions
(dissociative reactions), the defence regulator dysfunction
caused more serious depressive, obsessive and compulsive
reactions, while neuroticism was a consequence of defence
and organic reaction regulator dysfunction > *’.

The significant disorders in the functioning of the supe-
rior system of coordinating regulation functions (delta), as
opposed to the adolescents coming from the functional non-
violence families.

Pathological functioning of the system for coordinating
regulation functions was more pronounced with the adoles-
cents growing up in and exposed to IPV. The pathological
values Dysfunctional communication in IPV was character-
ized, among other things, by low levels of verbal expressive-
ness and emotional responsiveness, low tolerance to criticism
and its interpretation as a threat, or intimidation, and conse-
quently, increased anxiety and subsequent escalation of an
argument into violence **.

The attack regulator reactions (sigma), or aggressive re-
actions were significantly more pronounced with the adoles-
cents growing up in the families with IPV and exposed to
IPV, as opposed to the adolescents coming from the func-
tional non-violence families. Because of the energy potential
necessary for the aggression to be carried out, a model repre-

sented a significant relationship between the attack regulator
and activity regulator. The attack reaction regulator dysfunc-
tions were manifested by the variously modelled aggressive
reactions and weak control of immediate impulses. The
conative dimension of pathological values of aggressive re-
actions were found with one fifth of adolescents exposed to
IPV. In the unfavourable development, this percentage of
adolescents' increased aggressive reactions might develop
various externalized symptoms: impulsiveness, destructive-
ness, conduct disorders, delinquency > *. The aggressive re-
actions of adolescents exposed to IPV were associated with
the maternal mental health, lack of family warmth, and child
maltreatment. Witnessed and experienced intimate partner
physical violence, maltreatment and abuse in the family rela-
tionships caused the development of aggression, aggression
perpetration in the future and a risk of trans-generational vio-
lence transfer to the adolescents ** *'. Dysfunction of lower
conative regulators with the adolescents growing up in the
families with IPV and exposed to IPV, such as psychoso-
matic, anxiety and aggressive reactions, was associated with
of the system for coordinating regulation functions caused
disorganization and dissociation of cognitive and conative
processes and motoric function disorders. The schizoid, para-
noid and manic symptoms were the direct products of this
system disorder. The more serious disorders of system for
coordinating regulation functions produced the secondary
disorders of all the functionally subordinated systems: severe
forms of sensory and motoric conversions, some forms of in-
hibitory conversions and fixed phobias, obsessions and com-
pulsions >,

The disorders of hierarchically lower conative dimen-
sions with the adolescents exposed to IPV led to the signifi-
cant differences in the functioning of the highest system for
integrating regulation functions, etha, as opposed to the ado-
lescents coming from the functional non-violence families.
The system for integrating regulation functions (etha) inte-
grated the conative changes in the form of psychological
field structure, especially in the form of social field and
changes in that field. Because of that, a set of programmes
which determined the functions of this system was primarily
formed during the process of upbringing, through condition-
ing and identification. Pathological functioning of the system
for integrating the regulation functions were more pro-
nounced with the adolescents exposed to I[PV, as opposed to
the adolescents coming from the functional non-violence
families. Unfavourable development of pathological system
for integration was associated with the social maladaptation,
lower level of social maturity and externalized symptoms.
The adolescent exposure to IPV, together with the parenting
psychopathology and low self-regulation with the adoles-
cents, influenced antisocial behaviour, alcohol addiction, ag-
gression, hostile reactions and trans-generational violence
transfer *” ** . Dysfunctional familial relationships, family
communication and interaction were often accompanied by
suicidal behaviour.

The related scientific works stated that the protection
factors for the adolescents exposed to IPV were found within
family, school and social community. Family characteristics

Simonovi¢ Gruji¢ Lj, et al. Vojnosanit Pregl 2019; 76(9): 913-920.
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were the most important ones when it came to the influence
of violence on the appearance of the symptoms in adoles-
cents: a) close family relationships and social support at
school for internalized symptoms (e.g. anxiety, depression,
post-traumatic stress disorder PTSD) and b) close family re-
lationships for externalized symptoms (e.g., aggression, sub-
stance use) .

The limitation of this study and the possibility of new
research was the fact that apart from the family dimensions
of cohesion and adaptability, the associations among other
forms of family functioning were not investigated (e.g., un-
employment, material well-being, education level of the par-
ents, psychopathology of the parents) and conative function-
ing of adolescents growing up in the families with IPV and
exposed to IPV from early age.

The second limitation was that our results were based
on self-reported information. Therefore, the offering could
be connected with a high confidence in the capacity to de-
scribe own self.

This study has scientific relevance in clarifying the
mechanisms linking family violence and cohesion with cona-
tive dysfunctioning as well as investigating the high risk of
developing psychopathological behaviour.

Conclusion

This study suggested that growing up in a dysfunctional
family with IPV, which damaged the multiple basic dimen-
sions, communication and cohesion between the sub-systems
and the exercise of parental roles, was associated with the
cognitive, social, emotional, and behavioural problems, and
significantly predicting psychopathological symptomatology
of these adolescents as opposed to the adolescents from the
functional non-violence families. The adolescents exposed to
IPV showed the significantly higher pathological values for
the following dimensions: psychosomatic, anxiety, aggres-
sive, dissociative and social maladjustment reactions. Grow-
ing up in a dysfunctional violence family was accompanied
by the continuous exposure to negative, stressful and trau-
matic experiences, which in turn was associated with intensi-
fied reactions of attack and defence, but also with weak po-
tential for integrative functions. The data illustrates the need
for introducing some preventive and psychotherapeutic
measures in working with the adolescents exposed to IPV.
The preventive measures for stopping the development of
psychopathological internalized and externalized symptoms
represented preservation, or restoration of close family rela-
tionships and social support at school.
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Abstract

Background/Aim. The diagnosis of tumors of salivary
glands relies heavily on radiological examination and biopsy
of pathological tissue. The aim of this study was to investi-
gate the sensitivity, specificity and accuracy of core needle
biopsy in diagnosis of tumors of parotid and submandibular
glands. Methods. This study was designed as a cross-
sectional clinical trial performed between May 2008 and
May 2015 at the Department of Otorhinolaryngology and
Maxillofacial Surgery, Clinical Center Zemun, Belgrade,
Serbia. The examinations included 200 patients among
which 100 were diagnosed with tumors of parotid salivary
glands and 100 with tumors of submandibular salivary
glands. The core needle biopsy was undertaken in all cases
whete tumor was smaller than 2 cm, far from blood vessels
and far from the deep layer of parotid gland. The histopa-
thological analysis was performed to identify histological
type of the lesion. Upon performing the surgical procedure

Apstrakt

Uvod/Cilj. Dijagnoza tumora pljuva¢nih zlezda se prete-
zno zasniva na radioloskom ispitivanju i histoloskoj analizi
patoloske mase dobijene biopsijom. Cilj rada bio je da se is-
pitaju specificnost, senzitivnost i tacnost biopsije Supljom
iglom u dijagnozi bolesnika sa oboljenjima parotidne i sub-
mandibularne pljuvacne Zlezde. Metode. Istrazivanje je
sprovedeno kao studija preseka u Odeljenju za otorinolarin-
gologiju i maksilofacijalnu hirurgiju Klinickog centra Ze-
mun, Beograd, u periodu od maja 2008. do maja 2016. go-
dine Studijom je bilo obuhvaéeno 200 bolesnika od kojih je
kod 100 bio dijagnostikovan tumor u dousnoj pljuvacnoj

and consequently the tumor tissue extirpation, tissue sam-
ples obtained were investigated for the definitive diagnosis.
Results. The sensitivity of the procedure was 90.9% for pa-
rotid salivary gland and 74% for submandibular salivary
gland, the specificity was 95.9% for parotid salivary gland
and 93% for submandibular salivary gland and the accuracy
was 94.7% for parotid salivary gland and 87% for subman-
dibular salivary gland. Based on the histopathological find-
ings of the salivary glands obtained using core needle biopsy
of the tumor tissue, it was possible to differentiate between
malignant and benign lesions. Conclusion. Current investi-
gation points to the advantages and efficiency of core nee-
dle biopsy in diagnosis of tumors of parotid and subman-
dibular salivary glands.

Key words:

biopsy, fine-needle; biopsy, needle; diagnosis;
histological techniques; parotid neoplasms; sensitivity
and specificity; submandibular gland neoplasms.

Zlezdi a kod 100 tumor u podviliénoj pljuvacnoj zlezdi. Bi-
opsija Supljom iglom je bila sprovedena kod svih bolesnika
kod kojih je tumor bio manji od 2 centimetara, udaljen od
krvnih sudova i udaljen od dubokog reznja dousne pljuvac-
ne zlezde. Posle toga je histoloskim nalazom utvrdivan tip
promene. Posle sprovodenja hirurske intervencije i potpu-
nog uklanjanja obolelog tkiva, uzorak je ispitan za usposta-
vljanje konacne dijagnoze. Rezultati. Senzitivnost postupka
iznosila je 90,9% za dousnu pljuvacnu Zlezdu i 74% za pod-
vilicnu pljuva¢nu zlezdu; specifi¢nost je bila 95,9% za dou-
$nu pljuvacnu zlezdu; 93% za podvilicnu pljuvacnu Zlezdu i
preciznost je bila 94,7% za dousnu pljuvacnu zlezdu i 87%
za podvilicnu pljuvac¢nu Zlezdu. Na osnovu histopatoloskog
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nalaza biopsije Supljom iglom bilo je moguée diferencirati
maligne od benignih lezija. Zaklju€ak. Sprovedeno istrazi-
vanje ukazuje na prednost i efikasnost biopsije Supljom
iglom u dijagnozi tumefakata dousne i podvilicne pljuvacne
zlezde.

Kljucne reci:

biopsija tankom iglom; biopsija iglom; dijagnoza;
histoloske tehnike; parotidne Zlezde, neoplazme;
senzitivnost i specificnost; submandibularne Zlezde,
neoplazme.

Introduction

The pathology of parotid and submandibular salivary
glands tumors includes variety of inflammatory lesions as
well as benign and malignant tumors ' . Notably, the treat-
ment is heavily dependent on the results of the histopa-
thological outcome *. Numerous studies have shown that
70% of parotid tumors belongs to neoplastic lesions and
among those 75%-80% are benign which consequently de-
mand to exclude nonneoplastic lesions to avoid unneces-
sary interventions °. Precisely, it is required to set a correct
diagnosis and exclude congenital, granulomatous and in-
flammatory ethiological factors leading to the gland en-
largement °. The proper diagnosis relies heavily on the clin-
ical examination, radiological procedures using ultrasound
or magnetic resonance imaging and laboratory findings, but
for the definitive diagnosis, biopsy followed by the histopa-
thological analysis is necessitated "*. It allows the dis-
crimination between the neoplastic lesions that require sur-
gical intervention and nonneoplastic lesions that may be
treated conservative °.

Among currently available noninvasive biopsy tech-
niques, a fine needle aspiration cytology (FNAC) is the most
commonly used for the diagnosis of tumors of salivary
glands °. Based on the extensive work already reported on
FNAC, the average sensitivity and specificity for FNAC are
80% and 90%, respectively. Novel literature findings report
the sensitivity of FNAC between 64% and 90% and speci-
ficity between 86% and 100% ' ''. One of the drawbacks of
this technique is its low sensitivity that comes as a conse-
quence of difficulties in diagnosis of low differentiated car-
cinomas only by cellular morphology. Other downsides of
this methodology are the high level of false negative findings
and unreliable accuracy for different malignity differentia-
tion. Yet, this technique is often followed by the cytology-
fluorimetry, immunochistochemistry or extirpation biopsy
for the definitive diagnosis. In addition, the preciseness of
FNAC is dependent on the institution where the procedure is
performed, experience of the operator, ultrasound guiding,
the presence of cytologist in the institution and accessibility
of the methods such as flow cytometry which is sometimes
required for additional analysis. Therefore, relatively high
sensitivity and specificity are true only for institution with
the standardized procedures for FNAC '™,

Recent developments in pathology of salivary glands
introduced a core needle biopsy (CNB) as diagnostic tool
with its increased specificity and sensitivity and decreased
number of false negative results in comparison to other bi-
opsy techniques '*. The advantages of CNB in comparison to
FNAC include the possibility for routine histopathological

analysis, differentiating between in Situ and invasive lesions
and excluding the possibilities for false benign lesion diag-
nosis. The additional advantages come as a consequence of
avoiding the general anesthetics use, shorter time required
for hospitalization and faster return of patients to usual ac-
tivities '>'°.

The investigators found an abundance of promising ev-
idence for the suitability of CNB in different tumor diag-
nosis. However, a careful literature overview does not seem
to reveal a vast amount of data regarding its applications in
tumors of parotid and especially submandibular region of
head and neck. Having in mind all unknown aspects of CNB
in tumors diagnosis in the orofacial region the specific aim of
this study was to determine the specificity, sensitivity and
accuracy of CNB for the diagnosis of the parotid and sub-
mandibular region pathology.

Methods

Patients

The current study was performed as a cross-sectional
clinical trial between May 2008 and May 2015 at the De-
partment for Otorinolaringology and Maxillofacial Surgery
of the Clinical Centre Zemun and included 200 patients. In
100 patients, the biopsies were performed in the parotid sali-
vary gland and in 100 cases in submandibular salivary gland.
In all patients, the clinical examination or ultrasound diagno-
sis confirmed the presence of tumors in parotid or subman-
dibular salivary glands. The criteria for involvement in the
study were as follows: age between 18 and 80 years and clin-
ically and radiologically verified enlargement of parotid and
submandibular salivary glands. All patients gave the in-
formed consent for participation in the examinations. The
criteria for the exclusion from the study were the patients
who did not came back for the control examination. The in-
vestigation was performed after obtaining the Institutional
Ethics Committee Approval from the Clinical Centre Zemun
— Belgrade.

Computed tomography imaging

The parotid and sumbandibular salivary glands lesions
in the investigated patients were imaged by using computed
tomography imaging (CT) (MSCT, Toshiba) with the axial
cross sections thickness measuring 0.5 x 0.3 mm and the
width of the reconstructive interval of 0.2 mm. The CT scan-
ning was performed in the native, arterial and venous phasis.
Contrast was administered intravenously (70 mL) and the
imaging was acquired after 65 s in order to obtain an opti-
mum visualization of blood vessels of the neck.

Oroz A, et al. Vojnosanit Pregl 2019; 76(9): 921-928.
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Core needle biopsy

The CNB was performed by the same operator using
the 18 gauge easy core biopsy device. The CNB was done af-
ter administration of local anesthetics (Xylocaine 1%) given
under the skin by an insulin needle and minimally tissue dam-
age. The knife No. 11 was used for incision and placements of
needle pistol. After the needle administration, the tissue speci-
men was inserted into canila. The procedure was repeated twice.
The specimens were stored in formalin solution and sent for the
histopathological verification. In all cases where the intervention
was performed, the extirpation biopsy was undertaken and sent
to definitive histopathological diagnosis.

Histopathological analysis

The received specimens from the CNB were immersed
overnight in 37% formalin solution for fixation, and proc-
essed with the standard methods for the histopathological
analysis. All of the slides were stained with hematoxylin eo-
sin (HE) method. In cases of diffuse large cell B lymphoma,
or small cell lymphocytic lymphoma (diagnosis was estab-
lished later on immunochistochemistry) only a slide descrip-
tion was made. The diagnosis of squamocellular carcinoma
was readily made by using the slides from core biopsies.

Satistical analysis

The normality of the data distribution was evaluated by
using the Kolmogorov-Smirnov test. The corresponding re-
sults were tabulated as true positive, true negative, false posi-
tive and false negative. Subsequently, the sensitivity, speci-
ficity and accuracy of CNB were calculated. The differences
in the accuracy, specificity and sensitivity between the pa-
rotid and submandibular groups were compared by the
test. Tumor subtyping was performed in order to demonstrate
the distribution of histopatological findings and to identify
the most common histologically known cases with the false
positive or false negative outcomes. A p-value less than 0.05
was considered a statistically significant.

Results

A total of 200 specimens from the parotid and subman-
dibular gland were examined, among which 100 were from
the parotid gland and 100 from the submandibular gland. Ini-
tially, in a preoperative phase, the salivary gland tissue was
obtained by using the CNB, and the histopathological ex-
amination was performed. Thereafter, the final histopa-
thological diagnosis was established by the examination of
the salivary gland tissue obtained by the extirpation biopsies
during the definitive surgical procedure. The patients with
parotid tumors were divided into the groups of benign le-
sions (n = 73), or malignant (n = 22) conditions based on the
final diagnosis. In the submandibular group, the same was
undertaken for the benign (n = 61) and malignant (n = 31)
cases. Five inadequate specimens in the parotid and 8 in the
submandibular group were found. The accuracy, specificity

and sensitivity of CBN are shown in table 1. There was no
statistical significant difference in specificity finding be-
tween the parotid and the submandibular group, while the
significantly higher sensitivity and accuracy were found in
the parotid group (p < 0.05) (Table 1). The unsatisfactory
tumor diagnosis tended to be higher in the submandibular
salivary glands group (Table 2).

Table 1
Comparison of diagnostic accuracy values of core
needle biopsy in tumors of parotid and
submandibular salivary glands

Specimens
Characteristic parotid submandibular
(n=100) (n=100)

Specimens (n)

adequate 95 92

inadequate 5 8

false negative 2 8

malignant

true positive 20 23

malignant

true negative benign 70 57

false positive benign 3 4
Sensitivity (%) 90.9 74 *
Specificity (%) 95.9 93
Accuracy (%) 94.7 87 *

Oroz A, et al. Vojnosanit Pregl 2019; 76(9): 921-928.

Statistically significant in comparison to the results obtained
for parotid gland.

The CT images of tumors in the parotid and subman-
dibular region are shown in Figure 1. Figures 2 and 3 reveal
the histopathological findings in some of the investigated cases.

Discussion

The presence of tumors in parotid or submandibular sal-
ivary glands is a huge diagnostic and therapeutic challenge.
Nonneoplastic, benign neoplasms or malignancies may cause
such tumors "'7. To this purpose, the CNB was used in the
current investigation to obtain the representative specimens
of tumor tissue and evaluate the possibility to differentiate
the tumor subtypes after the histopathological analysis. The
obtained results consistently indicated that the CNB are nearing
the point when it can be considered as the option of the first re-
sort in the salivary gland diagnosis. Methodology used may be
considered representative and highly complementary with pro-
cedures widely accepted in clinics.

In the opinion of Kraft et al. '°, the evaluation of novel
diagnostic techniques like the CNB should be performed by
comparing the results obtained after the CNB and histololo-
gical findings after the extirpation biopsy. This methodologi-
cal approach was followed in the current investigation. In li-
ne with the results of this study, the relevant literature data
confirm the suitability of CNB for the salivary glands tumors
diagnosis.
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Table 2

Unsatisfactory rates of core needle biopsy (CNB) in the salivary glands tumors according to the histological diagnosis

Neoplasms by histologic type

Unsatisfactory rates of CNB

parotid salivary gland

submandibular salivary gland

Malignant
Carcinoma of salivary gland
adenocarcinoma 0/2 1/5
carcinoma of acinus cells 172 0/4
cystadenocarcinoma 0/1 0/1
mucoepidermoid carcinoma 0/1 2/2
Lymphoma
Hodgkin 0/5 1/4
non Hodgkin 0/3 1/4
Metastasis in lymph nodes
squamous cell carcinoma /5 1/6
adenocarcinoma of prostate 0/1 1/1
melanoma 0/2 1/3
undifferential carcinoma of nasothroath (UCNT) 0/0 0/1
Subtotal 2/22 8/31
Benign
Adenoma
pleomorphic adenoma 3/53 3/33
adenoma of basal cells 0/2 0/5
oncocytoma 0/2 0/5
lymphadenoma 0/4 1/16
basal cells adenoma 0/7 0/1
lypoms 0/5 0/1
Subtotal 3/73 4/61
Total 5/95 12/92

Fig. 1 — Computed tomography imaging of tumors lesions in: A, B)
submandibular and C, D) parotid salivary gland. A) Coronal cross section of
tumor lesion in the left submandibular salivary gland is characterized as a
soft tissue lesion measuring 45.3 mm X 42.9 mm; B) The sagittal cross section
of tumor lesion in the left submandibular salivary gland measuring 32.9 mm
x 27.1 mm; C) The saggital cross section of tumor lession in the right parotid
salivary gland measuring 44.3 mm X 56.3 mm with invasion into the deep
lobe of salivary gland; D) The tumor lession in the superficial part of the left
parotid salivary gland (hematoxylin eosin staining, 200x%).
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Fig. 2 — Histology of tumors in the parotid salivary gland: A) A classic Hodgkin lymphoma can be recognized in the
hematoxylin eosin core biopsy samples without difficulty by the presence of Reed Sternberg cell and its variants, even
though their number can vary from case to case. In the most common type of Hodgkin disease, nodular sclerosis
Hodgkin disease, numerous lacunar cells can be identified as large cells with polylobular nuclei and small nucleoli.
Their acidophilic cytoplasm is affected by formalin fixation, so that the cells seem to lodge in an artificial lacuna. When
such cells are seen in an admixture of inflammatory cells (lymphocytes, eosinophils), the diagnosis is usually
straightforward, along with the adequate phenotype findings; B) Squamous cells carcinoma, especially when well
differentiated, can be recognized as an epithelial neoplasm of large to medium cells with the ample eosinophilic
cytoplasm, distinct cellular borders and large vesicular nuclei with the prominent nucleoli. Foci of keratinization can
also be identified, as well as the mitotic figures; C) Warthin tumor, as a benign neoplasm, is a biphasic tumor,
composed of a heavy lymphocytic infiltrate and an epithelial component of oncocytes. The glandular structures of this
tumor are lined by two rows of large cells with intensive eosinophilic cytoplasm with basally oriented regular nuclei
(hematoxylin eosin staining, 100x).

Fig. 3 — Histology of tumor in the submandibular salivary gland. Tissue of mixed salivary glands is observed showing
the signs of chronic sclerosing inflammation as well as dilatation of largerducts. Foci of microhemorrage
are also noted (hematoxylin eosin staining, 200x).
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Howlett et al. '° demonstrated the CNB sensitivity and
specificity of 100% in the histopathological verification of
neoplasms by evaluating 135 patients with tumors in the pa-
rotid region. In another study on the same topic, Screaton et
al. '® showed the sensitivity of 98%, specificity of 100% and
preciseness of 99% of CNB in differentiating between the
benign and malignant lympadenopathy. However, it is to
note that only 23% of the patients were subjected to the open
biopsy of lymphatic nodes of neck dissection while in the
rest of the patients’ diagnosis was confirmed by the clinical
and laboratory findings. Also, in accordance to a meta-
analysis performed by Schmidt et al. ', the average sensitiv-
ity and specificity of CNB was 80% and 97% respectively. Re-
cent investigations showed that the sensitivity and specificity of
ultrasound guided CNB is even higher, 99%—100% > "°.

Although scientific literature provides information on
the diagnosis of tumors of using the CNB, FNAC and extir-
pation biopsy, the limited data is available to compare those
procedures on the same patient. The investigators who com-
pared the FNAC and CNB on the same tissue found an accu-
racy of CNB and FNAC to be 83% and 64%, respectively *’.
Also, an investigation of FNAC or CNB combined with a
subsequent incision biopsy of the same bioptic mass showed
the accuracy of incision biopsy was 100%, the accuracy of
FNAC was 75% and the accuracy of CNB was 80.7%. How-
ever, in that study the histopathological diagnosis could be
established correctly in only 33% of cases after FNAC and in
45% cases after the CNB. Therefore, the authors suggested
the incision biopsy as a definitive diagnostic tool '.

The CNB presents a safe, simple and efficient diagnos-
tic procedure with preciseness higher than 97% in the diag-
nosis of parotid tumors *'. It provides improved possibilities
for obtaining the specimen of higher volume in comparison
with FNAC decreasing the level of nonrepresentativity (in
FNAC incidence is 8.1% and in the CNB 1.2%). This is of
paramount importance in smaller medical centers where pa-
thologists are not capable to analyze specimens immediately.
In addition, the CNB preserves the histological architecture
increasing the preciseness of the diagnosis and enabling the
additional diagnostic procedures such as an immunohisto-
chemically analysis **. The advantages of CNB are docu-
mented especially in cytological diagnosis of pleomorphic
adenoma, Wartin's tumor and lymphoma that are tradition-
ally hard to diagnose using only FNAC ***. Using the nee-
dles of different size leads to the same results, although the
18 gauge is considered the most appropriate. Several draw-
backs of CNB observed during current investigation are re-
lated to the necessity for local anesthesia during the biopsy
procedure, since the procedure is painful and morbidity is
higher in comparison to FNAC if not performed properly *°.
Majority of studies have shown that, in the patients with tu-
mors such as fibrosarcoma, pleomorphic skeletal sarcoma
and hondroma, there is a high possibility for their dissemina-
tion into salivary glands tissue '**°.

An important advantage of CNB is the possibility to al-
low for the precise identification of pathological structures
during the histopathological examination, while in FNAC, a
histologist is capable only of detecting cells morphology. It

is also significant to note that the increased speed of needle
administration in the CNB technique decreased the necessity
to move the patient during the procedure and consequent
noncomfort '“?’. The patients who were previously subjected
to radiological treatment due to the tumors in the region of
neck are especially not indicated for FNAC owing to the
presence of scar tissue and hence the CNB is preferable in
such cases *"?*. In addition, the CNB provides the superior
diferentiation between limphoid hyperplasia from lymphoma
than FNAC as well as improved identification of different
types and carcinoma grading .

From the clinical point of view, the difficulties arise
when trying to establish whether the salivary tumor origi-
nates from the tissue of salivary gland, or it presents the me-
tastasis of the tumors of other organs. It should be born in
mind that in the recent years, due to the general increase in
tumors incidence, the possibility for the metastasis to occur
in the tissue of the salivary gland is also increased. The cur-
rent widely accepted clinical and diagnostic approaches in
salivary gland diagnosis do not provide possibility to pre-
cisely point to the exact origin of the tumor without bi-
opsy *”*°. The present study confirms the increase in the me-
tastatic tumors in the tissue of salivary glands. In this inves-
tigation, it is documented that higher malignancies could be
observed in the submandibular salivary gland than in the pa-
rotid one, and consequently, the higher amount of metastatic
cases were also observed within the submandibular salivary
gland. Thus, the possibility to diagnose the tumors of other
organs when performing the CNB of salivary glands is
higher in the case of submandibular salivary glands. The dis-
crimination between the primary tumor of the gland and me-
tastasis is also important for the treatment of the metastatic
tumors because in such case the most important issue is to
determine the primary tumor location. The CNB is of para-
mount importance for metastasis of primary tumors as a sim-
ple and reliable technique that can be performed in the outpa-
tient conditions and have a significant influence in preven-
tive diagnostic procedures, having the benefit for both diag-
nostics and the therapy of patients. For instance, it was easily
observed in the current investigation in the case of undiffer-
ential carcinoma of nasothroat (UCNT) that it could be diag-
nosed with difficulty in this primary stadium without the es-
tablished CNB of submandibular salivary gland. In addition,
in elderly patients where chronic inflammatory conditions
resemble to the great extent the tumors, the CNB was a very
reliable procedure to discriminate between those two pa-
thologies.

Regarding the anatomical difference in the lymphatic
nodes position in parotid and submandibular salivary gland,
it should be noted that the lymphatic nodes in the parotid sal-
ivary glands are located within the gland tissue and in the
case of submandibular salivary gland lymphatic nodes cir-
cumvent the submandibular gland in a close contact with the
gland tissue - this complex of salivary gland-lymphatic nodes
is considered to be a unit where the CNB was performed. In
other words, metastases found in the lymphatic nodes sur-
rounding the submandibular gland were considered in the
present research as the gland metastasis.
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The current investigation has some limitations. First,
there are limited data in the literature related to the use of
CNB for diagnosis of tumors of submandibular salivary
glands which limits the possibilities for studies comparison.
Yet, the real volume of biopsy tissue required for each case
was in few instances smaller than initially estimated. Finally,
it is not safe to assume that there were not the cases with dis-
semination of tumor tissue after biopsy because the patients
were not monitored after the procedure long enough for such
a conclusion (usually 20 years is required). However, all
necessary measures were performed to minimize such a sce-
nario including the excision of the needle pathway after exci-
sion, chemotherapy in the case of lymphoma presence and
avoiding multiply injection into tumor tissue. From the
pathological point of view, the limitation of CNB includes
the diagnosis of Hodgkin and non-Hodgkin lymphomas — it
was not possible to discriminate between those two tumors
using the CNB technique. Although the literature data claim
that the CNB is a suitable technique for such cases, these ob-
servations are mainly based on the radiological approaches
that, in the opinion of the investigators of the current study,
could not be easily performed in the routine clinical practice.

Conclusion

The results obtained here for the tumors of parotid and
submandibular region demonstrated the high sensitivity,
specificity and accuracy of CNB as a diagnostic tool, and
hence provide an additional verification for the suitability of
the CNB in the clinical practice. Collectively, the data ob-
served in the present study support the assumption that the
CNB may be considered as a safe alternative to the open bi-
opsy in the diagnosis of head and neck tumors. This tech-
nique is safe in all patients due to a short procedure and few-
er complications in comparison to the excision biopsy. Alto-
gether, the results of this study strongly recommend the use
of CNB as a suitable and safe diagnostic tool in the pathol-
ogy of parotid and submandibular salivary glands.
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Standardna u odnosu na prosSirenu karli¢nu limfadenektomiju kod bolesnika sa
klini¢ki lokalizovanim karcinomom prostate
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Abstract

Background/Aim. Pelvic lymph node dissection (PLND)
is the most accurate staging procedure in the diagnosis of
lymph node involvement by prostate cancer. However, the
therapeutic value of this procedure is still unclear. The ob-
jective of the study was to compare diagnostic and thera-
peutic values of extended and standard PLND as an adjunct
of radical prostatectomy. Methods. The patients who un-
derwent surgical treatment for clinically localized prostate
cancer (n = 157) were enrolled in this open nonrandomized
prospective study. In the standard PLND (sPLND) group
109 patients were enrolled while the extended PLND
(ePLND) group involved 48 patients. Both groups were
compared regarding age, prostate-specific antigen (PSA)
level, a percentage of positive biopsies, preoperative and
postoperative Gleason score, number of retrieved and posi-
tive lymph nodes, duration of surgery, blood loss, amount
of lymphorrhea and biochemical recutrence-free survival.
Results. The average number of retrieved lymph nodes was
17.27 and 24.46 in the sPLND and ePLND group, respec-
tively (p = 0.001). The rate of positive lymph nodes was
9/109 (8.3%) and 8/48 (16.7%) in the sSPLND and ePLND
groups, respectively. Biochemical recurrence was noted in
38/109 (31.2%) and 7/48 (14.6%) patients in the sSPLND
and ePLND group, respectively (p = 0.003). Conclusion.
Comparison of sPLND to ePLND led to the following
conclusions: nodal yield was significantly higher in the
ePLND group; the ePLND template was associated with a
much higher rate of lymph node metastases; the biochemical
recurrence-free survival rate was significantly more favorable in
the ePLND group comparing to the sPLND group.

Key words:
lymph node excision; pelvis; prostatic neoplasms;
prostatectomy; surgical procedures, operative.

Apstrakt

Uvod/Clilj. Karli¢na limfadenektomija predstavlja najpreci-
zniju proceduru u dijagnostici metastaza karcinoma prostate
u limfne ¢vorove. Medutim, njena terapijska vrednost jo$
uvek nije jasna. Cilj ove studije je bio da uporedi dijagno-
sticku i terapijsku vrednost prosirene i standardne katliéne
limfadenektomije u sklopu radikalne prostatektomi-
je. Metode. Ukupno 157 bolesnika koji su hirurski leceni
radi klini¢ki lokalizovanog raka prostate bili su ukljuceni u
otvorenu nerandomizovanu prospektivau studiju. U grupu
standardne karlicne limfadenektomije (sPLND) bilo je
ukljuceno 109 bolesnika, a u grupu prosirene karlicne limfa-
dencktomije (ePLND) 48 bolesnika. Obe grupe su bile upo-
redene prema starosti, koncentraciji prostate specificnog an-
tigena (PSA), procentu pozitivnih bioptata, Gleason skoru,
broju odstranjenih i pozitivnih limfnih ¢vorova, trajanju
operacije, procenjenoj koli¢ini gubitka krvi, koli¢ini limfore-
je 1 prezivljavanju bez biohemijskog recidiva. Rezultati.
Prosecan broj odstranjenih limfnih ¢vorova bio je 17,3 u
sPLND grupi i 24,5 u ePLND grupi (p = 0.001). U sPLND
gtupi 9/109 (8,3%) bolesnika imalo je pozitivne limfne ¢vo-
rove, a u ePLND grupi 8/48 (16,7%). Biohemijski recidiv
ustanovljen je kod 31/109 (31,2%) bolesnika u sSPLND gtu-
pi odnosno 7/48 (14,6%) bolesnika u ePLND grupi
(p = 0.003). Zaklju€ak. Uporedivanje sPLND i ePLND
grupa dovelo je do slede¢ih zakljucaka: prosirenom karlic-
nom limfadenektomijom se odstrani znacajno vise limfnih
¢vorova; prosenom karlicnom limfadenektomijom dijagno-
stikuje se mnogo vise metastaza u limfnim ¢vorovima; zna-
¢ajno je povoljnije prezivljavanje bez biohemijskog recidiva
u grupi prosirene karlicne limfadenektomije.

Kljucne reci:
limfadenektomija; karlica; prostata, neoplazme;
prostatektomija; hirurgija, operativne procedure.
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Introduction

The incidence of lymph node metastases reported in the
contemporary series of radical prostatectomies ranges be-
tween 2% and 57% " . These differences may be a conse-
quence of the extent of pelvic lymph node dissection
(PLND) and inconsistent patient selection criteria. However,
a lymph node involvement is an unfavorable prognostic fac-
tor for patients with prostate cancer.

Radical prostatectomy with, or without a PLND is a
surgical procedure aimed to cure the patients with localized,
or locally advanced prostate cancer. Despite the recent im-
provements of radiological imaging modalities, PLND is still
the most accurate procedure for the diagnosis of lymph node
metastases in the patients with prostate cancer . Regardless
of a surgical approach, either open or minimally invasive,
PLND should provide an adequate surgical specimen of
lymph nodes for the histopathological analysis. Retrieval of
over 20 lymph nodes was considered as an adequate speci-
men for satisfying staging °. However, an autopsy study re-
ported by Weingirtner et al. * showed the significant inter-
personal variations in the pelvic lymph node count, even in
the standard template of PLND. Therefore, a meticulous dis-
section in an anatomically defined template seems to be
more important than the retrieval of certain number of lymph
nodes. Unfortunately, there is still no consensus regarding
the optimal PLND template. On the other hand, there are
significant interpersonal variations among surgeons per-
forming PLND with doubtful adherence to the proposed
template °. Some authors suggested that the patients who un-
derwent minimally invasive surgery had a lower yield com-
paring to those receiving an open surgical procedure °.

The therapeutic value of extended PLND (ePLND) is
controversial. However, several authors reported a long-term
biochemical recurrence-free survival in the patients with the
minimally invaded lymph nodes even without the androgen-
deprivation therapy ’.

This prospective study was aimed to analyze the diag-
nostic and therapeutic value of two different templates of
PLND used in our institution.

Methods

During the period from January 2007 to December
2011, a total of 309 patients underwent the radical retropubic
prostatectomy at the tertiary institution. The open nonran-
domized prospective study was aimed to compare the diag-
nostic and therapeutic value of two templates of PLND that
were used as an adjunct of radical prostatectomy.

The inclusion criteria were as follows: age up to 75
years, the preoperative prostate- specific antigen (PSA) level
up to 25 ng/mL, 12-cores transrectal ultrasound (TRUS)-
guided prostate biopsy with a complete histopathological re-
port including the number of positive cores and primary and
secondary Gleason grades, and completed clinical staging.

The non-inclusion criterion was the administration of
neoadjuvant hormonal therapy.

The exclusion criterion was poor compliance with the
follow-up schedule.

A total of 157 patients who fulfilled the inclusion crite-
ria were included in the study. According to the template of
performed PLND, the patients were enrolled into the stan-
dard PLND (sPLND) group (n=109), or ePLND group
(n=48). The template of PLND was selected upon discus-
sion between a surgeon and a patient.

Both groups were compared regarding age, the PSA level,
a percentage of positive biopsies, the Gleason score, the number
of retrieved and positive lymph nodes, the duration of surgery,
blood loss and the amount of lymphorrhea and biochemical-free
survival. Also, a total count of retrieved and lymph nodes as
well as those bearing metastases within the SPLND and ePLND
templates were analyzed in the ePLND group.

The sPLND template was bordered laterally by the
genitofemoral nerve, distally with the inguinal ligament,
proximally with the bifurcation of the common iliac artery,
medially with the lateral bladder wall, and the internal iliac
artery including obturator fossa with the completely skele-
tonized obturator nerve and the external iliac artery and vein
(Figure 1a). The ePLND template was defined proximally
with the common iliac vein, medially with perirectal and
perivesical fat tissue, laterally with the genitofemoral nerve
and lateral pelvic wall and distally with the inguinal liga-
ment, with the completely skeletonized common iliac vein,
the internal iliac artery and vein, the external iliac artery and
vein as well as the obturator nerve (Figure 1b). The proce-
dure was completed with the removal of the prostate within
the prostatic capsule and seminal vesicles and creation of
vesicourethral anastomosis over 18 Fr three-way Foley cath-
eter leaving the drains bilaterally.

Fig. 1 — a) Standard pelvic lymph node dissection
(PLND) template; b) extended PLND template.
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Prostate cancer was confirmed by the histopathological
examination of 12-core transrectal ultrasound-guided pros-
tate biopsy specimen. The Gleason score was determined by
different pathologists according to the International Society
of Urological Pathology (ISUP) criteria ®. A percentage of
positive biopsies was calculated as the ratio of the number of
positive biopsies/total number of biopsies.

All patients were staged by the digital rectal examina-
tion, computed tomography (CT) of abdomen and pelvis, and
bone scan. All patients underwent surgery under the general
anesthesia. A radical prostatectomy specimen was handled
according to the recommendation by Montironi et al. °. Two
dedicated uropathologists analyzed the surgical specimen for
the lymph node count, lymph node metastases, extraprostatic
extension, seminal vesicle invasion, status of surgical mar-
gins and Gleason score. Immunohistochemistry was not
available during the observed period, and only the haema-
toxylin and eosin (H&E) staining was used.

The digital rectal examination and determination of
PSA level were used for the routine follow-up at six weeks
after surgery, every three months during the first year, and
thereafter twice annually until July 2012. Biochemical recur-
rence was defined as the presence of two consecutive and rising
PSA values above 0.2 ng/mL. Time to the biochemical recur-
rence was recorded prospectively during the outpatient visits.

The statistical analysis was performed using “Smart line
agency” packet of statistical programs. The parametric data
were analyzed using the Student’s t-test and ANOVA. The
categorical data were analyzed by using Pearson’s y’ test.
Biochemical recurrence-free survivals were shown as the
Kaplan—Meier estimates and overall group differences were
evaluated by the log-rank statistics.

The study was conducted according to the principles of
the Helsinki declaration and it was approved by the Ethics
Committee of our Institution. An informed consent was ob-
tained from all individual participants included in the study.

Results

The patient demographics and biopsy characteristics of
prostate cancer are shown in Table 1. The patients’ age in
both groups was similar and differences were not statistically
significant (p = 0.865, Student’s t-test). The mean PSA level
was 10.30 ng/mL and 12.44 ng/mL in the SPLND group and the
ePLND group, respectively. Although the mean values were

close within the intermediate-risk group range, the difference
was statistically significant (p=0.012, Student’s t-test). Also,
the patients who received ePLND had a higher percentage of
positive biopsies than those receiving sPLND, but the differ-
ence was not statistically significant. The distribution of bi-
opsy Gleason scores was similar in both groups.

The variables that characterized surgery are shown in
Table 2. The mean duration of surgery was 218.5 minutes
and 204.5 minutes in the ePLND and sPLND group, respec-
tively. The difference was statistically significant (p = 0.043,
Student’s t-test). The mean blood loss was significantly
higher in sSPLND than in ePLND (p = 0.009, Student’s t-
test). The average postoperative drainage was 1491.50 mL
and 1158 mL in the ePLND and sPLND group respectively.
However, the differences in the total amount and duration of
postoperative drainage were not statistically significant.

Table 1

Preoperative characteristics of the study population
Variable sPLND ePLND p
Age (years)® 65.14+5.78  6527+6.02  0.865*
PSA level® 10.30 + 5.08 1244+441  0.012*
(ng/mL)
Percent of 37.03+£24.35 43.68+29.41 0.138*
positive biopsies®
Biopsy, Gleason 0.364%*
score (n)

4 and 5 38 9

6 32 17

7 35 19

8to 10 4 3
Total 109 48

results are given as mean * standard deviation.
sPLND — standard pelvic lymph node dissection;
ePLNS - extended pelvic lymph node dissection;
PSA — prostate specific antigen;

n — number of patients; *Student’s t-test; **y” test.

The postoperative pathological staging and Gleason
scores are shown in Table 3. The patients in the ePLND
group had more commonly the locally advanced disease and
lymph node metastases than those in the sSPLND group. Al-
though the lymph node metastases (pN1) were diagnosed
more frequently following ePLND, this difference was not
statistically significant (p=0.119). Also, there was no asso-
ciation between the distribution of postoperative Gleason
score in the investigated groups.

Table 2
Surgery-related features in the investigated groups
Variable sPLND ePLND p
mean + SD mean + SD
Number of lymph nodes 17.27 £ 5.66 24.46 +10.98 0.001*
Duration of surgery (min) 204.5+38.33 218.54+43.45 0.043%*
Average blood loss (mL) 826.84 £ 549.07 590.96 + 444.84 0.009*
Drainage (mL) 1158.13 £ 1517.77 1491.50 + 1570.77 0.081*
Drainage (days) 12.89 +4.34 14.29 +5.48 0.084*

Abbreviation under Table 1.
SD — standard deviation; *Student’s t-test.
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Table 3
Distribution of pathological stages and the Gleason score in the investigated groups.
Parameters sPLND ePLND , P
n (%) n (%) (y” test)
Pathological stage 0.004
pTO 3(2.75) 0
pT2 82 (75.23) 30 (62.50)
pT3a 8(7.34) 9 (18.75)
pT3b and 4a 16 (14.68) 9 (18.75)
pN1 9(8.25) 8 (16.67) 0.119
Postoperative Gleason score 0.065
not available (pT0) 3 (2.75) 0
4and 5 20 (18.35) 5(10.42)
6 40 (36.70) 13 (27.08)
7 36 (33.03) 21 (43.75)
8-10 10 (9.17) 9 (18.75)

Abbreviation under Table 1.
n (%) — number (percentage) of patients.

||

|

ePLND
02 —— sPLND

biochemical recurrence free survival (%)

days
Fig. 2 — Kaplan-Meier plots of biochemical recurrence-

free survival in the SPLND and ePLND groups.
Abbreviations under Table 1.

There was a statistically significant difference in the
lymph node yield among the sPLND and ePLND groups
(p=0.003, Student t-test). A total of 1,882 lymph nodes was
removed in the SPLND group; the average number of lymph
nodes was 17.27 + 5.66 (range 8 to 34). The total of 1,174
lymph nodes was retrieved in the ePLND group; the mean
number was 24.46 + 10.98 (range 9 to 73). This nodal yield
consisted of 861 and 313 lymph nodes removed within the
sPLND template and hypogastric and presacral regions, respec-
tively. The average number of retrieved nodes was 17.94 £7.59
within the sPLND template and an additional 6.53 +4.35 in
the hypogastric and presacral region.

In the sPLND group 9 (8.25%) patients were found to
have the lymph node metastases. Eight (16.67%) patients in
the ePLND group were diagnosed to have the nodal metasta-
ses. The lymph node metastases were found exclusively
within the sPLND template in 2 (25%) patients. The lymph
node metastases were detected exclusively in the hypogastric
and presacral region in 3 (37.5%) patients. Another three pa-

tients had positive nodes within both templates. Therefore,
increasing of nodal yield for 24.46% led to increased detec-
tion of lymph node involvement by 37.5%.

However, 40% of patients with sSPLND group retrieved
less than 15 lymph nodes, while 26.61% had 22 or more
lymph nodes. Only 16% of surgical specimens contained less
than 15 lymph nodes in the ePLND group, and 50% had 22
or more lymph nodes. There was also a statistically signifi-
cant difference (p = 0.006; y” test).

The biochemical recurrence-free survival was more favor-
able in the ePLND group. Figure 2 represents the Kaplan-Meier
plots for biochemical recurrence-free survival in both groups.

Discussion

Radical prostatectomy with PLND is the treatment op-
tion for the patients with high-risk prostate cancer as well as
a substantial proportion of those with intermediate-risk dis-
ease. Nowadays, the ePLND is recommended whenever a
lymph node dissection has to be performed in these patients
' However, the limits of ePLND are still controversial. Cur-
rently, there are a few suggested templates of ePLND. The
original, extended PLND template included a dissection of
lymph nodes within the obturator fossa, external and internal
iliac region. Recently, it was suggested that the presacral
lymph nodes should be included in the ePLND template, too.
The super-extended PLND means an additional dissection of
lymph nodes in the common iliac region ''.

The clinicians dealing with the surgical treatment of
prostate cancer are truly lacking a reliable radiological tool
for the detection of positive lymph nodes. It is not expected
that radiological imaging will be improved to the extent of
detecting lymph node micrometastases in the near future.
Therefore, we still need to adhere to meticulous PLND with-
in extended templates. Generally, there are significant inter-
personal and inter-institutional variations in the performance
of this procedure. A surgeon seems to be the most important
risk factor for a lymph node yield. Obviously, few surgeons
who were performing radical prostatectomy in this study did
not adhere to the recommended ePLND template.
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Our data clearly showed that sSPLND provides signifi-
cantly fewer lymph nodes than ePLND. Also, this study
showed that a substantial proportion of patients who received
ePLND had a lower nodal yield than some patients receiving
sPLND. This phenomenon can be explained by the inter-
individual variations of pelvic lymph node count. Weingirt-
ner et al. * analyzed a lymph node count on 30 cases in an au-
topsy study within the standard template only. They found
significant interpersonal variations of lymph nodes count in
the range from 8 to 56.

Although the rate of lymph node metastases was twice
as higher in the ePLND group, the difference was not statis-
tically significant. A lower percentage of diagnosed lymph
node metastases in the ePLND group may be a result of re-
strictive inclusion criteria with the upper PSA level <25 ng/mL.

The nodal yield of 20 lymph nodes was considered ade-
quate for the reliable pathological staging °. Although the
lymph node count is suitable for statistical analysis, it may
represent a problem in clinical practice because a substantial
proportion of patients receiving ePLND do not have 20
lymph nodes in their surgical specimen. In our opinion, there
are five anatomical regions of pelvic lymph nodes: external
iliac, obturator, hypogastric (internal iliac), presacral, and
common iliac group. With an increasing number of these an-
atomical regions within the PLND template, there is also in-
creasing the probability of accurate staging and complete
dissection of involved nodes. Duration of surgery was in-
creased significantly by more extensive lymph node dissec-
tion. Studer and Collette '* reported that extended PLND in-
creased the duration of surgery for 30 minutes approxi-
mately. The smaller difference was found in this study, prob-
ably because less experienced surgeons who required more
time for prostate removal performeds PLND. It was also re-
flected in the amount of intraoperative blood loss. The
amount of drainage was higher in the ePLND group, but this
difference was not statistically significant. Capitanio et al.
reported a positive association between the amount of lym-
phorrhea with the number of removed lymph nodes and pa-
tients’age. The surgeons in both groups have used different
techniques for lymph vessels control such as ligation, elec-
trocautery, and harmonic scalpels. The influence of dissec-
tion techniques on the severity and duration of lymphorrhoea
was not investigated in this study.

Lymph node metastases are an unfavorable prognostic
factor in prostate cancer patients. However, many authors
have reported a possible therapeutic role of PLND, particu-
larly in patients with 1 or 2 positive nodes. Schumacher et al.
" and Seiler et al. ** reported that 20% of patients with one
positive node have a chance to remain free of recurrence

even without adjuvant hormonal treatment. Also, ePLND
provided superior treatment outcome in terms of biochemical
recurrence-free survival than sPLND even if the pNO stage
was confirmed. This treatment effect may be based on two
facts: s PLND cannotremove positive nodes outside of the
used template, and ePLND may remove more nodes with the
unrecognized micrometastases. The patients who have ex-
perienced early biochemical recurrence after the radical pros-
tatectomy with sPLND were diagnosed with the Gleason
score >7, or PSA level > 10 ng/ml. Therefore, all patients
with a high-risk prostate cancer (Gleason score > 8, and/or
clinical stage >T3a, and/or PSA level >20 ng/mL) and a
substantial proportion of patients with intermediate-risk dis-
ease (Gleason score 7, and/or clinical stage T2b, of T2c,
and/or PSA level 10-20 ng/mL), particularly those with the
primary Gleason grade 4 in the prostate biopsy, had a clear
indication for PLND. It is recommended to perform an
ePLND when it deemed necessary. The patients with low-
risk prostate cancer (Gleason score <7, PSA <10 ng/mL,
and clinical stage < T2a) are not candidates for PLND '*'°.

This study has certain limitations. Inapplicability of
randomization is a potential limitation of the study design.
Also, the heterogeneity of study groups may be another limi-
tation of the survey. However, this problem is common in the
majority of single-center studies. Further concerns are related
to possible selection bias and the interpersonal variations in
the experience and the expertise level in performance of
PLND among different surgeons in the study.

Conclusion

The extended pelvic lymph node dissection was clearly
superior to the standard pelvic lymph node dissection in terms of
nodal yield. Detection of metastatic lymph nodes was much
higher following the extended pelvic lymph node dissection.

Biochemical recurrence-free survival was significantly less
favorable following the standard pelvic lymph node dissection.
However, the therapeutic value of extended pelvic lymph node
dissection has to be confirmed in further investigations.
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Introduction

Occurrence and development of certain mental condi-
tions does not necessarily place adults in such a position as
to require legal protection. For a significant number of these
patients their incapacity (or reduced capacity) to be rational
and/or capable of making decisions has not been judicially
ascertained.

However, their age, clinical symptoms, social context,
sanitary or economic situation, place them in a vulnerable
position. Such incapacity is not recognized by the existing
system of legal protection ', as their state is not permanent.
However, this raises the question of legal validity of their
cognition and willingness to conduct legal affairs pertaining
to their property and assets. As they are positioned some-
where between capable and incapable”, they must be given
special protection only when their capacity to consent and/or
to express willingness is diminished or nonexistent >. Unlike
adults deprived of contractual capacity, who have been de-
prived of their rights in order to be protected, these people
should be protected in such a way to be given more rights,
although the boundaries between these two categories are
very unclear °.

These circumstances may, among other things, have
certain repercussions when it comes to the patients' rights,
according to the Act on Patient's Rights (APR)* The
problems become particularly apparent when a person
admitted to a medical institution as a patient refuses the rec-
ommended medical treatment, yet shows diminished cogni-
tive and conative capacity due to the present medical condi-

tion and its negative influence on patient's overall function-
ing. In such situations, the treating doctor should assess
whether the patient is capable of consenting to treatment, that
is, whether he/she has mental capacity. Consent to medical
treatment does not qualify as a legal act’ so it can not be
equated with consent to contractual obligations and the as-
sessment thereof. Accurate assessment of the patient's ca-
pacity in such circumstances is an important legal and ethical
issue in medicine. Any inaccuracy in its assessment during
medical treatment may have adverse effect or even fatal out-
come. Such legally impermissible act or offence can render
the doctor legally liable under misdemeanor, or civil law °.

The issue is who may provide a required consent, if the
patient is assessed as mentally incapacitated? It cannot al-
ways be the patient's legal representative, if he/she does not
have one. Should the decision in this case be made by the
family or the doctor? Legislation of the Republic of Serbia
provides no answers to these questions. Even if such a per-
son has, in accordance with APR (art. 16, section 5) ap-
pointed in advance an agent to provide consent, anticipating
his/her future condition, the final decision (about any medi-
cal treatment) is always to be made by the doctor °. Doctor's
definitive assessment of the patient's capacity to accept or re-
fuse medical treatment is necessary, as it is a prerequisite for
administering medical treatment. It is based on clinical as-
sessment, and aims to protect patient's rights in each specific
situation. These assessments are purely descriptive, but in-
variably involve normative issues.

On the grounds of the previous facts, we have
determinated the main goals of this paper. It is to consider
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some legal and medical aspects of mental capacity
assessment especially in the patients who refuse medical
treatment. Also, we aim to suggest possible legislative
improvements in the domain of patients' rights, with the
focus on possible situations where the assessment is needed
and which medical professionals should be in charge of.

Consent to medical treatment and autonomy

Before any medical treatment is administered, the pa-
tient must agree to it if he/she has legal capacity (APR Art 15
and 19). If the patient is deprived of contractual capacity,
consent must be obtained from the patient's legal representa-
tive/person authorized by the law to represent patient and
protect his/her rights. Furthermore, prior to making the deci-
sion about the treatment, a doctor is required to obtain the in-
formed consent — to provide all the necessary information so
that the patient can fully understand what he/she agrees to.
Exceptionally, consent is not required in universally recog-
nized cases such as emergencies when the patient's life is
threatened, when such consent is assumed. According to the
APR, these cases are defined as those when emergency
treatment is administered to a patient who is not conscious,
or who is not able to provide consent (art. 18, section 1).
This suggests that mental incapacity is not expressly envis-
aged as an exception to consent to medical treatment, but as
a condition to provide legal protection to such patients.

It is well-known that the right to consent to certain
medical treatment usually implies the right to refuse it as
well. In the common law countries, the right to consent to
medical treatment is legally based in the right to self-
determination 7, which is the individual right to make deci-
sions about one's own life freely, following one's goals, as
defined back in 1914 in the ruling of the US Supreme Court,
Schloendorff v/Society of New York Hospital ®.

In continental law legal systems, this is based on the
principle of inviolable right to physical and mental integrity.
As a capacity to make autonomous decisions, it is also the
prerequisite for the right to self-determination’. The princi-
ple of personal autonomy pertains to medicine as well, since
the person who makes decisions about his/her body and
health actually exercises the right to self-determination. A
lack of mental capacity risks personal autonomy '°, especially
with precarious medical treatments when a refusal of life-
saving treatment can have fatal consequences. The mental
capacity assessment should draw the line between the right
to personal autonomy and obligation to provide legal protec-
tion''. This affirmation of the right to self-determination and
personal autonomy, which became the basis of patient’s right
to consent to medical treatment, could not pass without con-
flict. Not only did it improve the patient’s right, but it also
emphasized the difference between medical and legal profes-
sion. Each of these two attempts to operate in the best inter-
est of the third party — the patient .

Recently introduced legislative changes in Serbia have
been heavily influenced by international law so as to pro-
mote the principle of personal autonomy within the concept
of right to health protection, especially of persons deprived

of contractual capacity ’. The latter can receive medical
treatment if their legal representative or statutory agent
agrees to it (APR, art. 19, section 1). The medical profes-
sional in charge, however, must make it possible for the pa-
tient to be involved in the decision-making process to the ex-
tent his maturity and mental capacity allow. In other words,
no individual deprived of contractual capacity is automati-
cally and in every situation incapable of making decisions
regarding his/her health nor is every individual with contrac-
tual capacity always capable of giving proper consent to
medical treatment. However, in the latter case, due to their
legal invisibility, this affirmation has bypassed those indi-
viduals who are not under legal protection, yet whose mental
capacity may be diminished, or absent at a given moment in
a given situation. Consequently, a patient's mental capacity is
a prerequisite for consent to, or refusal of medical treatment.
If a patient has mental capacity, medical treatment can be
administered only if he/she consents to it. Otherwise, if the
patient is mentally incapacitated, decisions about medical
treatment can be made on other grounds.

Legal assessment of mental capacity

Mental capacity is primarily a legal category. In denot-
ing mental illnesses, law applies its own terminology, which
is broad enough to avoid frequent changes, as psychiatric
terminology is very diverse and subject to numerous altera-
tions '*. In relation to medical treatment, mental capacity can
be defined as the ability to understand the importance of
agreeing to medical treatment and its potential consequences.
It presupposes that the patient is conscious: the patient must
understand presented facts and information and be able to
weigh them rationally when making the decision . There is
assumption that all adults have mental capacity, the assump-
tion that serves to protect their personal autonomy '®. This as-
sumption can be dismissed by a court decision, or medical
assessment conducted while applying medical treatment. A
person deprived of contractual capacity due to mental inca-
pacity cannot give valid consent to medical treatment. Con-
versely, a consent given by a person with mental capacity is
valid and mandatory. The problem is with previous tempo-
rary mental incapacity conditions that cannot be limited to
mental illness diagnoses. Decisions on mental incapacity car-
ries a variety of risks including a possible violation of the
right to autonomy, integrity and personal dignity.

Assessment of capacity to consent to medical treatment
is essentially legal in nature, and it is performed by physi-
cians. It is based on the definition of 'mental capacity' which
is, according to the APR, expressly required only when the
patient refuses the suggested medical treatment. Namely, art.
17, section 1 stipulates that 'the patient with mental capacity
has the right to refuse the suggested medical treatment, even
when it saves or sustains his/her life." Legislation of the Re-
public of Serbia does not provide a definition of mental ca-
pacity, except for minors above 15 in the APR, where it is
defined as a child’s capacity to understand the nature of
his/her health condition, the purpose of the proposed medical
treatment, the risks and consequences involved if the treat-
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ment is applied or not applied, as well as the capacity to
weigh the presented information while making the decision
(Art 2).

Mental capacity is a factual state, relative and subjec-
tive. Its assessment is not conducted in a general manner, as
it used to be, but functionally '°. The functional approach to
capacity to consent to medical treatment starts from the
'natural contractual capacity' of the person in question, re-
gardless of his/her legal status'”. It is indisputable that a per-
son can be incapable of giving consent to medical treatment,
yet capable of making all other decisions. For instance, the
cognitive capacity of an Alzheimer patient may vary seri-
ously from one day to another. Such functional and individ-
ual approach promotes respect for personal autonomy, where
actual capacity is preserved. This is the starting point of the
Convention on the Rights of Persons with Disabilities, ac-
cording to which all protective measures must be individual
and adapted to a person's disability . It focuses on functional
parameters of a person's state when making a concrete deci-
sion — the patient's ability to make a clear and valid choice in
the given situation '’.

The assessment of the capacity to decide whether a
medical professional should administer medical treatment
can be performed only on patients who voluntarily consented
to medical treatment, as his/her mental state can vary. Medi-
cal treatment can be imposed on a patient who is hospitalized
against his/her will in cases listed in the Act on Protection of
Persons with Mental Disorders (art. 21) . The patient who
voluntarily agreed to hospitalization has the right to accept or
refuse medical treatment, although this sometimes seems to
be a rather theoretical possibility, especially in situations
when a doctor has doubts about the patient's mental state.
This primarily pertains to cases where the patient refuses
medical treatment which is urgent. In practice, however, ur-
gent medical treatment is understood in quite general terms
so as to limit the obligation to assess the patient's mental ca-
pacity or ask for legal representative’s consent. Therefore, in
terms of assessment it seems that it makes no difference
whether the patient was admitted to hospital voluntarily or
not.

The wording in Art 18. sec. 1 of APR pertaining to ur-
gent medical treatment suggests that it can serve as an excuse
to medical professionals to relieve them of responsibility or
ethical duty, rather than as an exception to obligatory consent
and the mental capacity assessment. One can even ask
whether this exception can cover all the situations where
medical treatment is given without consent'®. The answer
primarily depends on how urgent medical treatment is de-
fined. Urgent medical treatment is not defined in legislation.
To interpret it, it may be useful to resort to analogy with ur-
gent medical assistance, regulated in art. 53 of the Law on
Health Insurance '’ as 'immediate medical assistance pro-
vided so as to avoid putting the insured person in danger to
life, that is to avoid irreversible or serious deterioration of or
damage to his health or death.' In legal theory, it is defined as
surgical or psychiatric treatment where diagnosing and
treatment cannot be postponed due to the symptoms, and the
empbhasis is placed on its restrictive interpretation *’.

Ponjavi¢ Z, Ciri¢ Z. Vojnosanit Pregl 2019; 76(9): 935-941.

According to a Swiss medical case study ', the capacity
assessment should take into consideration four basic ele-
ments. Firstly, the mental capacity assessment is a case-
specific. Secondly, the mental capacity is either present or
absent. In practice, this implies that it is necessary to deter-
mine the sufficient capacity level in order to establish wheth-
er it is present or not in the given case, which means that it is
gradable. The evaluation of the sufficient capacity level de-
pends on the severity of the suggested medical treatment —
the potential risk to patient's life and health. Thirdly, the ca-
pacity is a condition: as such it must be assessed during the
decision-making process, rather than in relation to its out-
come. This means that a patient can have mental capacity
when making the 'wrong choice' from the assessor's point of
view, or not have it when making the 'right choice'*'.
Fourthly, in any case, the results of the assessment must be
documented.

Even when it is established that the patient suffers from
mental disorder or intellectual development disability, toxi-
comania, or psychopathological symptoms, it does not imply
in itself that the person lacks mental capacity. A patient can
be schizophrenic, severely depressed, demented and so on,
and yet possess mental capacity to make certain decisions.
The fundamental question is to which extent these condi-
tions, affecting psychological capacity, are deemed decisive
when assessing mental capacity. Although there are the con-
firmed statistical correlations between the foregoing condi-
tions and psychological capacity, there are a number situa-
tions where it is possible to show that a certain number of
such patients are capable of making decisions regarding ad-
ministration of medical treatments. Furthermore, the same
diagnostic group comprises a large number of heterogeneous
psychological states *.

Medical assessment of mental capacity in case
of refusal of medical treatment

Medical aspect of mental capacity

The medical assessment in these situations focuses on
evaluating mental capacity in relation to the recommended
medical treatment. Although different bodies of law link
mental capacity to lower or higher level of psychological ca-
pacity ®, in general it can be claimed that the mental capacity
encompasses a person's ability to understand the meaning of
his/her actions: to understand the real, natural and legal im-
portance of his/her acts. This capacity predominantly comes
from the preserved intellectual (cognitive) mental functions
and the capacity to govern one's actions: to adequately direct
and take actions, and make decisions based on the preserved
motivational processes — that there are no volitional deficien-
cies when certain actions are taken or not taken.

When applied to refusal of treatment, this means: the per-
son has the capacity to understand the nature of the treatment
and the manner of its administration, the importance of the
treatment for the patient's health, the health condition he/she is
in and its relation to the recommended treatment, as well as the
potential negative consequences if the treatment is not given,
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the risks involved if the treatment is refused and its possible
side effects if accepted and that the patient is capable of mak-
ing the decision to consent to or refuse the recommended
treatment independently and rationally, weighing pros and
cons. This means that the person making the decision ex-
presses his/her real, free volition, and does not uncritically ac-
cept someone else's position that the treatment should be re-
fused (or accepted) — the decision is the expression of his/her
volition pertaining to the medical treatment. This also means
that the person has, in the processes preceding decision-
making, 'overcome' some, predominantly unpleasant emo-
tions >, which may accompany such conditions, and that
his/her ratio and volition prevailed over emotional aspects of
decision-making.

This is the minimum of prior knowledge that should
guide a doctor when assessing the mental capacity of patient
refusing medical treatment. In addition, the assessment
should not neglect the patient's education, age, social and
cultural background, the rate of progress of the disease that
requires medical treatment, etc. Furthermore, the patient's
family should be involved in the assessment, although re-
search suggests that this rarely happens **. Their involvement
in the assessment of the patient's moral values and motives
for the refusal of treatment is invaluable, and they may even
prove to be more competent for this assessment than doctor
is.

It should be emphasized that the mental capacity can be
affected by various mental disorders >, which includes the
cases when a person refuses medical treatment. In such case,
it needs to be assessed how much these mental disorders in-
fluence or compromise the mental capacity. In other words,
the assessment is made to determine the degree and manner
in which these pathological mental states disturb the patient's
capacity to independently and adequately take care of
him/herself, his/her rights and interests *. Naturally, this is
also taken into consideration when assessing the mental ca-
pacity of patients refusing treatment, and in practice it com-
prises a whole spectrum of psychiatric entities. The most
frequent ones include the acute and temporary mental
disorders, permanent psyciatric illness, mental retardation
and mental disorders caused by an acute physical or
neurological illness.

The methodology of mental capacity assessment
when medical treatment is refused

When is assessment conducted?

This capacity is assessed only if there is a serious doubt
accompanied by indications that a patient's mental capacity
is limited. These indications comprise unexpected changes of
mental state, such as disorientation, problems with attention,
concentration and memory. Some patient's behavior can also
indicate certain mental disorder — if the patient, for example,
behaves as if the decision about medical treatment does not
concern him/her at all. Interpretation of the above mentioned
provision of APR (art. 17, section 1) requires that the doctor
must conduct the assessment whenever he/she has doubts

about the presupposed capacity of an adult with contractual
capacity who refuses medical treatment which saves or sus-
tains his/her life. Only if a doctor determines that the refusal
of treatment is the result of a rational decision — that there is
harmony between his/her autonomy and his/her best interest
— it can be concluded that the patient possesses mental capac-
ity ”’. Once established mental capacity to refuse medical
treatment must be reexamined in later treatment stages **. It
is not a permanent state, as an individual can be in an excel-
lent mental condition one day, and show reduced capacity
the next day *’.

Refusal of treatment is in itself a great ethical chal-
lenge, especially if a person's life is at stake and his/her men-
tal capacity is limited, or absent *°. There is a double contra-
diction: it challenges the patient's right to treatment and the
doctor's obligation to provide treatment while respecting the
patient's autonomy. In general, one could tentatively claim
that a refusal of treatment is irrational. This argument is even
stronger when the doctor's values differ from the patient's.
When medical treatment is refused, the treating doctor must
raise the question of the patient's capacity to consent to the
treatment. However, the opposing views between the doctor
and the patient are not in themselves a sufficient reason to
deprive the patient of mental capacity ' nor is the acceptance
of treatment the proof of mental capacity *>. There are certain
criteria that need to be respected in both situations of refusal
and acceptance of medical treatment. The expression of will-
ingness must be free and clear, communicated by a person
with mental capacity. To obtain a definite answer, a doctor
must provide all the necessary information regarding the di-
agnosis, alternative treatments and the treatments' potential
side effects. Sometimes it is difficult to determine whether
refusal of treatment is a result of patient's values, or of his di-
minished mental capacity. In any case, the fact that the doctor
finds the patient's refusal of treatment unreasonable does not
necessarily imply that the patient lacks mental capacity .

Who conducts the assessment?

A doctor (medical institution) - patient relationship is a
type of contractual relationship** where each party has cer-
tain rights and responsibilities. These include the patient's
decision-making, which is his/her right and responsibility —
responsibility to him/herself. As decision-making pertains to
a single suggested action, under a single agreement, it is log-
ical that the doctor should conduct the assessment if there is
doubt about the patient's mental capacity.

When medical treatment is refused, the law (APR) stip-
ulates that 'the treating doctor is obliged to inform the patient
about the consequences of his/her refusal of medical treat-
ment." The APR does not identify who should conduct the
assessment of mental capacity, but practitioners are of the
opinion that it should be done by the treating doctor. There is
the issue of competence of practicing doctor given that there
is no systematic training of doctors for the assessment of
mental capacity. In addition, the broad legal definition makes
the assessment even more difficult, as the criteria are mainly
subjective **. On the other hand, one may raise the question
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whether it is necessary to consult a psychiatrist to assess
mental capacity in every case of refusal of treatment.

The position that the treating doctor should assess the
mental capacity when treatment is refused, does not imply
that the assessment cannot be done by consulting a larger
number of medical professionals, most often working for the
institution in which the patient is treated. In special cases, it
is necessary to seek opinions of other medical specialists,
outside the institution where the patient is treated (or from
other wards in the same institution), especially neuropsy-
chiatrists and medical psychologists. This type of assessment
is the termed consultative assessment.

As legislation does not prescribe the form of the as-
sessment; it can be conducted ad hoc, which is unfortunately
the most frequent type of assessment in Serbia. Conse-
quently, it is necessary to standardize the procedures, incor-
porate them into medical standards and health-care legisla-
tion either as general regulation or as regulation of an indi-
vidual medical institution. Solutions should primarily be
proposed by medical experts' associations, especially since
no official procedures have been established. This would re-
duce improvisations in methodology, variations in assess-
ment, as well as potential mistakes and damage.

Principles of clinical examination when assessing
mental capacity in case of refusal of treatment

It is of an utmost importance that the doctors conduct-
ing the additional examination to assess mental capacity be
guided by the fundamental rules of good practice. Most sig-
nificant of these is the interview about the recommended
treatment conducted with the patient. It implies asking ques-
tions to clarify whether the patient understands what he/she
is refusing and whether he/she can provide an explanation
for the refusal. The doctor would next ask questions to assess
the mental state (and disorders) and functions such as think-
ing and rational reasoning to make sure that the patient un-
derstands recommendations and to identify reasons (motives)
for the consent to, or refusal of treatment. Naturally, all this
should be put into the context of the patient’s overall health
status, as sudden physiological or neurological disorders can
alter the patient's psychological functioning, which may have
been intact prior to illness, treatment or even during a part of
the treatment. As medical practice abounds in such situations,
it should be taken into consideration in case of refusal of treat-
ment. What we lack, however, in this part of the world are rele-
vant studies which might indicate the frequency of these situa-
tions and the problems related to them, so that the solutions
to potential clinical problems could be found.

The foregoing suggests that the basic assessment of
mental capacity in the patient’s refusal of medical treatment
should comprise: valid medical assessment of the patient's
overall health status, in accordance with the rules of medical
profession and in relation to adequate mental functioning;
focused interview with the patient about the suggested medi-
cal treatment to establish whether the patient understands the
nature of treatment, its purpose and risks in case of refusal,
its potential complications and side effects, as well as to
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make sure that he/she is capable of making an adequate deci-
sion, as an act of volition.

If these are conducted in a conscientious, medically ad-
equate manner, majority of assessments will be done lege ar-
tis, efficiently and competently.

In situations when the treating doctor does not clearly
understand the circumstances of assessment, certain struc-
tured methods can be applied, including the following: the
Guidelines (directives) of the Association Suisse des Sci-
ences Médicales (ASSM) which recommend the assessment
of following capacities: the capacity to understand informa-
tion about the suggested treatment; capacity to correctly
evaluate the situation and the consequences of alternative so-
lutions by comparing their risks and benefits; capacity to ra-
tionally evaluate obtained information applying coherent set
of values; capacity to communicate his/her choice. It should
be emphasized that these criteria are useful and systematic
and they are also applied in procedures described above.
Therefore, they are part of the subjective assessment of the
examiner and not a structured questionnaire. Using the veri-
fied and standardized tests and questionnaires which enable
rough assessment of mental state (being more objective than
those resulting from the interview). It is our opinion that these
tests can be applied by any doctor. The question is whether
he/she would do it every time, which depends on the patient's
mental state as observed during clinical examination.

In Serbia, most frequently used is the Mini-Mental State
Examination (MMSE) **, which can be applied by medical
professionals other than psychiatrists, to determine whether
there is a mental change in the patient who refuses medical
treatment. If the score on this scale is such to indicate a sig-
nificant cognitive damage, it is our opinion that this is an in-
dicator requiring a consultation with a psychiatrist, except in
cases where the urgency of the intervention and its life-
saving nature make it technically impossible.

Needless to say, the MMSE is not the only diagnostic
instrument to recognize psychologically altered states, espe-
cially when it comes to cognitive and volitional aspect of the
patient's personality. The Montreal Cognitive Assessment
(MoCA) *, the Sheffield questionnaire®” and other tests are
also widely used. Although these tests are useful, it is often
emphasized that nothing can replace the individual assess-
ment conducted by a doctor '°.

Who should conduct an assessment and in which cases?

There are variety of factors influencing how to conduct
the assessment. Primarily, the question is whether the pa-
tient's awareness of potential consequences of a decision to
consent to or refuse the treatment must play part in capacity
assessment. In other words, does the mental capacity level
required in the given case vary depending on the potential
consequences of a decision, as suggested in a ruling of an
English court: "What matters is that the doctors should con-
sider whether at that time he had a capacity which was com-
mensurate with the gravity of the decision. The more serious
the decision, the greater the capacity required" (Re T [1992]
4 AllER. 649) *.
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More precisely, a person can be capable of making de-
cision about taking analgesics, yet incapable of deciding
about a complicated and risky surgery '°. Consequently, dif-
ferent capacity will be required when a high-risk medical
treatment is to be administered, or when life-saving or life-
sustaining treatment is refused. In the former case, the pa-
tient must possess the highest level of mental capacity and be
able to explain his/her choice applying his/her own set of
values **. In the latter case, it is sufficient for the patient to be
able to understand the presented information in order to be
considered mentally capable. To accept proportionality be-
tween the gravity of the recommended medical treatment and
the degree of mental capacity seems easily defensible, but
there are certain apprehensions. Some authors suggest that
there is a point where proportionality stops while in some ex-
treme situations a patient's wishes can be met regardless of
his/her mental capacity **.

Considering the foregoing discussion, in order to help
those performing assessment decide whether they are entitled
to do it, we tentatively propose a procedure which, in our
opinion, should be incorporated into the existing regula-
tions **. It is as follows: If a medical treatment implies ad-
ministering procedures that do not threaten physical integrity
(e.g., medication-taking, noninvasive diagnostics, noninva-
sive physical therapy, etc.) and/or can have mild side-effects,
it is sufficient that the treating doctor assess the patient's
mental capacity and make a record of it. Even when there are
the observable psychiatric symptoms, whose quality and/or
prominence is such that they do not violate this capacity, it is
not necessary to consult a psychiatrist, although other medi-
cal professionals from the same health-care institution may
be consulted (but do not have to) and involved into the as-
sessment. Sometimes the medical treatment violates the pa-
tient's physical integrity, but does not present a serious risk
to patient's health. In that case, if the patient's life is not at
risk, or if he/she is not classified as a 'serious' patient, the as-
sessment needs to be necessarily performed by an in-house
consulting expert body if the suggested treatment is refused.
If the expert body identifies psychiatric symptoms, or ex-
presses doubt about the patient's psychological state, the con-
sultative assessment of a psychiatrist is required. When rec-
ommended diagnostics and medical treatment seriously vio-
late a patient's physical integrity, or when medical treatment

is to be given to a patient whose life is at risk and who is
classified as a 'very serious' patient, and the patient refuses
treatment, we propose that the psychiatric assessment evalu-
ate the patient's mental capacity regarding the treatment. This
is to eliminate potential situations where the treating doctor
has doubts about the patient's mental status and capacity, and
thus loses precious time, since such a standardized procedure
would present practical assistance to the treating doctor.

Undoubtedly, there would be situations where some
necessary, especially technical requirements could not be
met, but this is expected to happen less frequently. If our
recommendations are inapplicable, there is always the clini-
cal method of assessment: an adequate, conscientious, com-
prehensive examination. Only lege artis medical procedure *!
can create the preconditions for the objective assessment of
mental capacity.

Conclusion

If the patient understands presented information about
the recommended medical treatment, correctly evaluates
consequences of his/her choice weighing risks and benefits,
he/she can be deemed to have the mental capacity to decide
whether to consent to treatment. The weight of potential con-
sequences of the suggested treatment determines the neces-
sary capacity level in each individual case of assessment. In
some cases, assessment can be conducted by the treating
doctor, while in case where medical treatment with serious
potential consequences is to be administered, especially if
the patient refuses life-saving treatment, the assessment
should be conducted by medical teams, sometimes consisting
exclusively of psychiatrists. The assessment implies struc-
tured clinical approach, based on a doctor's personal assess-
ment as well as on the standardized procedure. To avoid po-
tential consequences both for the patients and the doctors in
case of inaccurate assessment of this capacity, certain stan-
dardization of assessment procedure should be adopted.
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Introduction

Understanding the basic hemodynamic principles is
necessary for the assessment of arterial stiffness and its pos-
sible clinical practice. Hydraulic and elasticity theory was es-
tablished by Young in 1840, Moens in 1878, and Korteweg
in 1878". The main determinants of pulse wave velocity (PWV)
relates to the velocity of pulse wave travel in a vessel to the dis-
tenbility of that vessel®*: (PWV) = \(Eh/2Rp), (E is the
Young’s modulus in the circumferential direction, h is the wall
thickness, R is the vessel radius and p is the density of fluid).

Later, the doctors-physiologists, Marey in 1860, Mahomed
in 1872 and Mackenzia in 1902, developed various types of
Sphygmocor and, thus, made a significant progress in pressure
waveform analysis *. Clinical application was discovered by Sa-
far and O’Rourke >°, which turned out to be very useful in the
prognosis of the outcome and the correction of therapy.

In healthy persons, the peripheral arteries are stiffer
than the central and that leads to an increase of amplitude of
pulse wave in blood vessels, from heart to periphery, which
is known as pressure amplification ®’. The stiffness of mid-
size arteries is assessed by a vasomotor tone which depends
on the endothelial function or the sympathetic nervous sys-
tem *'? or on renin-angiotensin system .

Elastic properties of arteries vary along the arterial tree,
with more elastic proximal and stiffer distal arteries. In humans,
PWYV increases from 4-5 m/s in the ascending aorta to 5—6 m/s
in the abdominal aorta, and 8-9 m/s in the iliac and femoral ar-
teries''. This difference in the arterial stiffness has the signifi-
cant physiological and pathophysiological consequences.

Due to an increase of pulse pressure (PP) between the
central and peripheral arteries, brachial PP should not be

used as a replacement for aortic or carotid PP, especially in
younger persons.

The stiffness of the common carotid artery is approxi-
mately six times higher in 70-year old persons than in a 20-
year old person ® 2. In the older patients with hypertension or
diabetes, the carotid arteries may become stiffer than the
femoral or radial arteries which become slightly stiffer with
age, or due to hypertension.

Noninvasive assessment of arterial stiffness

The regional and local arterial stiffness may be meas-
ured directly in a noninvasive manner, in various locations
along the arterial tree and it is based on measuring the pa-
rameters which are directly connected to the arterial stiff-
ness.

Local assessment of arterial stiffness

The arterial stiffness can be assessed locally through the
use of ultrasound device which also provides precise meas-
ures of intima-media thickness (IMT) which allows the as-
sessment of elastic properties of arterial vessel according to
the Young’s elastic modulus . The assessment of carotid
stiffness and thickness is important for the development of
atherosclerosis. The local arterial stiffness of deep arteries
such as aorta may also be measured by the magnetic reso-
nance imaging (MRI), but this is not commonly applied in
routine practice. Aortic PWYV assessed by transformation of
the brachial pressure waveform did not show a significant
difference comparing with the cardiac magnetic resonance —
derived transit time method '*.

Correspondence to: Vesna J. Stojanov, Clinical Center of Serbia Clinic for Cardiology, Multidisciplinary Center for Polyclinic Diagnostics, Assessment and
Treatment of Blood Pressure Disorders, Pasterova 2, 11 000 Belgrade, Setbia. E-mail: stojanovves@eunet.rs
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Although the carotid-femoral PWV and carotid stiffness
provide similar data on how age affects the stiffness of big arter-
ies in healthy persons, this is not the case with the persons with
hypertension and/or diabetes. With age and other cardiovascular
risk factors, the aorta gets stiffer than the carotid arteries and that
is why the aortic and carotid stiffness can not be used as the var-
iable predictors of the high-risk patients "°.

Regional assessment of arterial stiffness

Aorta is the main blood vessel of interest in the assess-
ment of regional arterial stiffness, but all of the arterial
branches have their own impact. Arteria brachialis, where
the pressure is most often measured, and the lower extremity
arteries get especially altered by atherosclerosis. Measure-
ment of a local carotid stiffness may also provide a signifi-
cant prognostic information since the carotid artery is often
the place where atheroma appears.

Pulse wave velocity measuring

The PWV measurement is the simplest, noninvasive
method for the assessment of arterial stiffness. Carotid-
femoral PWV is a direct measurement and is considered a
golden standard for the assessment of arterial stiffness, but it
is important to measure precisely the distance between the
carotid and femoral artery, because even small mistakes may
affect the absolute value of PWV ' '®., Measuring along the
aorta or aortoiliac path is clinically the most relevant, since
the aorta and its first branches are connected to the left ven-
tricle and therefore are the most responsible for the majority
of the arterial stiffness effects. Contrary to that, the PWV
measured outside of aortic system, that is, in the upper ex-
tremities (brachial PWV) or lower extremities (femorotibial
PWYV) do not have a good predictive value in the patients
with terminal kidney disease .

It is difficult to register the femoral pressure waveform
in persons with metabolic syndrome, excess body mass, dia-
betes and peripheral arterial disease *°. In case of aortic, iliac,
or stenosis of proximal segment of femoral artery, the pres-
sure waveform may be delayed or reduced. Abdominal obe-
sity, especially in men, and large breasts in women may
cause an inaccurate measuring of distance *'.

Arterial stiffness measuring devices

SphygmoCor® is a tonometric device; PWV is calcu-
lated on the basis of successive waves produced in short time
interval in two arterial locations (most often the carotid and
femoral artery) through use of R waves in the electrocardio-
gram (ECG) for the calculation of the delay *.

Measurements are most often done at the root of the left
subclavian artery (suprasternal space on the skin) or close to ab-
dominal aortic bifurcation (at the level of umbilicus). Transit
time is automatically calculated by the recognition of the begin-
ning of pulse. This method is used for the assessment of predic-
tive value of aortic PWV for cardiovascular events in the pa-
tients with diabetes and it gives more precise assessment of aor-
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tic PWV when compared to the carotid-femoral PWV. The aor-
tic brachial PWV is an important predictor of cardiovascular
events in the patients with hypertension .

TensioMed Arteriograph® is a device for measuring
stiffness of arterial blood vessels that works according to the
patented oscillometric principle. Data received via arte-
riograph [augmentation index (Alx), PWYV, central systolic
blood pressure (SBP) and PP] match the data received via the
brachial artery catheter. Comparison was also made with
Applanation Tonometer Sphygmocor” and no significant dif-
ference was observed. For the assessment of the arterial stif-
fness parameters with these devices, it is necessary to pre-
pare the patient adequately: the use of alcohol 10 h before
and the use coffee 3 h before the measurement are strictly
forbidden; patients must be in a semisupine position 10 min
before the measurement. The assessment is performed in su-
pine position at the room temperature of 22 + 1°C. The arte-
riograph device measures aortic PWV (PWVao), Alx and
central blood pressure (SBPao) values simultaneously with
the peripheral blood pressure. By inflating the cuff on the
upper-arm to suprasystolic pressure the brachial artery be-
comes occluded. The brachial flow is stopped, therefore the
brachial wall characteristics are excluded (no significant wall
movement), consequently the gained information relate to
the systematic circulation. For calculating the arterial func-
tion parameters the recorded pulse waveform is analyzed and
the characteristic points of the first and reflected waves are
determined. The true aortic length is estimated with the
jugulum symphysis distance (Jug-Sy).

The optimal values are: Alx <-30%, PWV <7 m/s. The
pathological values are: Alx >10%, PWV > 12 m/s.

Besides the classic 24-h blood pressure measurement,
the latest device with HMS CS program combined with the
Mobil-O-Graph® also has an integrated system for 24-h am-
bulatory monitoring of arterial stiffness through the use of
oscillometric method. The Mobil-O-Graph® measures stan-
dard blood pressure parameters, central aortic pressure, cen-
tral PP, Alx standardized to a heart rate of 75 beats through
empirical regression (AIx@75), PWV, cardiac output, car-
diac index, and total vascular resistance reflection magni-
tude. Biolectrical impedance gives us these values at present
time ***. 24-h monitoring both of arterial stiffness and he-
modynamic enables the provision of more precise parameters
in cardiovascular prediction. There is no specific preparation of
patients for wearing this device and one advantage is that all pa-
rameters are monitored 24 h during usual the daytime and night-
time values. In addition, the therapeutic effect of medicine can
be assessed much better, with a much better prognostic effect on
damages of target organs.

The Mobil-O-Graph® parameters are shown in Figure 1.

There is no difference in the value of central aortic
pressure measured by using the oscillometric noninvasive
method with the Mobil-O-Graph” device and the tonometric
method with the SphygmoCor® device. The Mobil-O-Graph®
combines the advantages of assessing brachial pressure and
central blood pressure in one measurement *’. As with other
populations, the acceptability of Mobil-O-Graph® and
SphygmoCor” is evident for central SBP and AIx@75 in the
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dialysis patients; PWV is slightly underestimated by the Mo-
bil-O-Graph 2. Noninvasive 24-hour assessment of blood
pressure level and blood vessel stiffness is of prognostic val-
ue for a cardiovascular risk . According to the SAFER
study, the left ventricular hypertrophy (LVH) is more associ-
ated with 24-hour aortic pressure than with 24-hour brachial
pressure in the patients with hypertension >’. Aortic pressure
correlates better with all, especially cardiovascular mortality
caused by the brachial artery pressure **.

Noninvasive assessment of arterial
stiffness parameters

Central pulse wave analysis

Arterial pressure waveform consists of the pulse wave
initiated by the ventricular contraction and reflected wave.
The waves are reflected from periphery, mostly from the
branching point. In elastic blood vessels, due to the low

PWYV, reflected wave has a tendency to return to the aortic
root during diastole. In case of stiff arteries, PWV increases
and reflected wave arrives to the central artery earlier, where
it acts as an enhancement to the initiated wave and increases
systolic pressure. This phenomenon may be quantified
through AIx which is defined as a difference between the se-
cond and first systolic peak (P2-P1) expressed as a percent-
age of PP (Figure 1) *'®. Regardless of high PWV, changes
in the location of reflection may affect Alx. In clinical re-
search, the main AIx determinants are not only diastolic
blood pressure and height, but also age and aortic PWV.

Central Alx and central PP showed an independent pre-
dictive value when it comes to all-cause mortality in the di-
alysis patients® and cardiovascular events in the patients
who underwent percentaneous coronary intervention, as well
as in the patients with hypertension in the CAFE study .

Figure 2 shows Alx which is defined as difference be-
tween the second and first systolic peak (P2-P1) expressed as
a percentage of PP.

Mobil-O-graph PWA - HMS Softver

Pulse wave analysis

ip! pulse wave |

Central pulse wave (calculated)

-~ Ejection wane e cticn wawve

aN AN ™ ~
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Time 14 00
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X | | g f
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Fig. 1 — Mobil-O-Graph parameters
PWA - pulse wave analysis; MAP — mean arterial pressure; cSys — central systolic pressure;
cDia — central diastolic pressure; cPP — central pulse pessure; PWYV — pulse wave velocity.
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Fig. 2 — Augmentation Index (AIx) — which is defined as difference between the second
and first systolic peak (P2-P1) expressed as a percentage of the pulse pressure.
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Fig. 3 — The foot to foot method for measurement of carotid-femoral pulse wave velocity.

Central and peripheral systolic and pulse pressure

Peripheral pressure SBP and PP (measured on the bra-
chial artery) should not be equated with central SBP and PP
measured on carotids, since peripheral pressure is higher
than the central and PP, especially in younger persons, due to
the less stiff central artery in younger persons.

Central pulse pressure, augmentation index and
arterial stiffness

Central SBP and PP, Alx and PWV increase with age,
hypertension, diabetes mellitus and hypercholesterolemia,
and they are connected with damage to target organs (LVH,
microalbuminuria, carotid plaques, and endothelial dysfunc-
tion). Central SBP, PP and Alx depend on the speed at which
the wave travels, amplitude of the reflected wave, point of
reflection, duration and size of ventricular ejection, espe-
cially in relation to heart rate and ventricular contractility *°,
while aortic PWV which is the wave propagation speed, pre-
sents the internal arterial stiffness according to the Bram-
well-Hill equation (Figure 2). Pathophysiological conditions
and medicines can change central PP and AIx without chang-
ing aortic PWV, which shows the dominant influence of the
reflecting wave, heart rate or ventricular ejection, without the
change of arterial stiffness **>'. Alx is much more sensitive
to heart rate than PWV. In the Anglo-Cardiff Collaborative
Trial conducted in the general population, it is shown that
younger than age of 50 years affects Alx more than it affects
PWYV in the people below 50 years of age, but it is the oppo-
site after the age of 50 years **,

Central pressure and Alx have a significant predictive
value in the patients with hypertension, coronary disease and
kidney diseases **.

Figure 3 shows the foot to foot method for measure-
ment of carotid-femoral PWV.

Stojanov |V, Radivojevi¢ JN. Vojnosanit Pregl 2019; 76(9): 942-950.

Clinical application
Pathophysiology

The stiffness of vascular wall depends on two main fi-
ber proteins which are part of its composition: collagen and
elastin. Excessive production of abnormal collagen and re-
duction of normal elastin plus their inadequate spatial or-
ganization lead to arterial stiffness *°.

There are many risk factors for the increased arterial
stiffness: age, low birth weight, menstrual cycle, menopause,
lack of physical activity, genetic predisposition to hyperten-
sion, diabetes, myocardial infarction, genetic polymorphism,
obesity, smoking, hypercholesterolemia *’, glucose intoler-
ance, metabolic syndrome, hyperhomocysteinemia, high lev-
els of C-reactive protein (CRP). Also, cardiovascular dis-
eases, such as coronary disease, congestive heart failure 2
stroke, as well as non-cardiovascular diseases, such as mod-
erate chronic kidney disease stage 3 **, rheumatoid arthritis,
systemic vasculitis and systemic lupus erythematosus *° rep-
resent risk factors for the increased arterial stiffness.

The arterial stiffness and reflection of waves are impor-
tant for an increase of systolic pressure in elderly persons,
and they play an important role in the occurrence of cere-
brovascular stroke and myocardial infarction.

The arterial stiffness causes premature return of re-
flected wave in early systole, which increases central PP and
then systolic blood pressure which increases left ventricular
burden and increases the need for oxygen. In addition, the ar-
terial stiffness is combined with LVF *’, which is a signifi-
cant risk factor for coronary disease in the normotensive and
hypertensive patients. The increase of central blood pressure
and decrease of diastolic BP can directly cause subendocar-
dial ischemia. The increase of aortic stiffness, together with
aging and risk factors for cardiovascular diseases, is caused
by various mechanisms including the degradation of elastic
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fibers, collagen accumulation, fibrosis, inflammation, medial
smooth muscle cell necrosis, calcification and diffusion of
macromolecules across the arterial wall *. The increased ar-
terial stiffness may increase the risk of stroke through several
mechanisms, including the increase of central PP, influence
on remodeling of intra- and extracranial arteries, increase of
carotid wall thickness, and development of stenosis and
plaques **** with plaque rupture and damage to the white
matter of brain. In addition, the coronary disease and heart
weakness with high PP and the arterial stiffness are risk fac-
tors for the occurrence of stroke.

Routine application of arterial stiffness

The aortic stiffness has an independent and more sig-
nificant predictive value than classical risk factors for all-
cause and cardiovascular mortality in the patients with hy-
pertension, type 2 diabetes, patients on dialysis and elderly
persons, since it shows damage to blood vessel through risk
factors during the longer time period .

Aortic PWYV has a better predictive value than the clas-
sical cardiovascular risk factors. Central Alx and PP showed
an independent predictive value for all-cause mortality in the
patients on dialysis, or after kidney transplantation and for
cardiovascular events in the persons with hypertension and
coronary disease, after percutaneous coronary intervention *.
It was shown in meta-analysis that the aortic stiffness ex-
pressed as aortic PWV is a strong predictor of future CV
events and all-cause mortality. The predictive ability of arte-
rial stiffness is higher in the subjects with a higher baseline
cardiovascular risk *"**. Also, aortic PWV may enable better
identification of the high-risk populations that might benefit
from more aggressive cardiovascular disease risk factor
management s

Predictive value of pulse wave velocity for
cardiovascular event reduction

An important question is whether the reduction of PWV
is associated with the accompanying reduction of cardiovas-
cular events, regardless of the normalization of classical risk
factors?

The reduction of arterial stiffness may indicate an ac-
tual reduction of damage to blood vessel wall, while blood
pressure, glycaemia and lipids may be normalized in several
weeks through medical therapy, resulting in a significant re-
duction of cardiovascular risk score, but without the im-
provement of atherosclerotic lesion and the arterial stiffness
which require a long-term correction of biochemical parame-
ters. Therefore, a temporary dissociation between the reduc-
tion of cardiovascular risk factor and further present arterial
stiffness is to be expected.

It is still to be proven whether reduction of central PP is
associated with the accompanying reduction of cardiovascu-
lar events, regardless of normalization of classical risk fac-
tors. There is indirect evidence of this. In the REASON
study ***, only the combination of perindopril/indapamide
managed to significantly reduce reflection of carotid wave

with the resulting relative reduction of central SBP and PP
and subsequent reduction of LVH** as opposed to no reduc-
tion of carotid PP and LVH in the patients who used atenolol
in their therapy. The CAFE study * and ASCOT study *
showed that central pressure, Alx and PP were the independ-
ent predictors of cardiovascular events in the hypertensive
patients and that reduction of central SBP and PP was higher
in the amlodipine/perindopril group than in the at-
enolol/thiazide group, despite of similar reduction of SBP
and PP of brachial artery.

How to reduce arterial stiffness (arterial stiffness
therapy)

Nonpharmacological and pharmacological therapies
have an important place in the arterial stiffness reduction.

Nonpharmacological therapy includes a regular moder-
ate physical activity, weight loss, reduced salt intake, moder-
ate consumption of alcohol, garlic powder, alpha linoleic ac-
id and fish oil, as well as hormone replacement therapy ***.

Pharmacological therapy includes the application of an-
tihypertensive medicines and medicines for the cardiac insuf-
ficiency treatment: diuretics, beta blockers, angiotensin-
converting-enzyme (ACE) inhibitors, type 1 angiotensin-
receptor blockers (ARBs) and calcium antagonists, nitrates,
hypolipidemic medicines such as statins and fibrates,
antidiabetics such as thiazolidinediones as well as silde-
nafil 7%

The majority of antihypertensive drugs have the main
influence on the dynamic component of arterial stiffness and
in some part on the structural component in the arterial wall
remodeling '*.

In general, the renin-angiotensin system inhibitors are
superior to all other antihypertensive drugs in reducing arte-
rial stiffness. One reason is the profibrotic action of the ren-
in-angiotensin system, as the turnover of the extracellular
matrix in the arterial wall per se leads to a change in the
properties of the vessel .

The REASON study showed the positive effects of
ACE inhibitors on the arterial stiffness, especially on Alx.
The effects lasted even after nine months of treatment ** .
Positive effects were shown for most drugs in this group, in-
cluding for lisinopril **.

If reduction of Alx is in focus, losartan in the LIFE ™,
OPTIMAAL * study and candesartan **°” showed positive
effect on reduction. Some others ARBs valsartan (VALUE
study)*** and telmisartan ® reduce Alx and PWV, but in-
crease PP.

Figure 4 shows the case from our practice (a — before
therapy with losartan and b — six months on losartan therapy.

Beta-blockers without the vasodilating effects have a
weaker effect on the arterial stiffness and central pulsatile
hemodynamics than vasodilating drugs of other antihyper-
tensive groups. The mechanism of action is through the heart
rate reduction, as this influences the viscoelastic properties
of the arterial wall. Reduced heart rate also leads to increased
wave reflections, a lower reduction in aortic than brachial
systolic blood pressure and reduced PP amplification. Pe-
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ripheral vasoconstriction, achieved by atenolol, is an addi-
tional mechanism responsible for the negative effect on wave
reflections * 2. New agents such as nebivolol, which have
vasodilating effects, seem to be more effective in improving
central pulsatility. These effects appear to be related to their
ability to donate nitrit oxide (NO), which dilates the small
resistance arteries. The effects observed lead to PP amplifi-
cation, but Alx reduction *"*.

Calcium channel blockers also lower PWV and reduce
wave reflections, but to a lesser degree than renin-
angiotensin inhibitors. The largest amount of evidence is for
amlodipine. In the CAFE study 64, it was showed to reduce
central blood pressure more than peripheral blood pressure; it
amplified pulse pressure and reduced Alx.

Diuretics seem to have no beneficial effect on pulsatile
hemodynamics. Hydrochlorothiazide showed a neutral effect

a)

on reduction of central blood pressure and a neutral effect on
PP amplification *> %,

Arterial stiffness and damage to target organs

The arterial stiffness also provides data on the damage
of target organs, which is of a great importance for the as-
sessment of total cardiovascular risk in the patients with hy-
pertension.

In case of primary coronary event in the hypertensive
patients, the value of aortic PWV is much more important for
the low-risk patients (first or second tertile of the Framing-
ham risk score) than for the high-risk patients (third or fourth
tertile), which shows that the population with low to medium
risk benefits the most from the value of PWV .

Date: 29/03/2017 07:48 Height: 159cm  Armcirc.: 28cm Right
Operator: ARTERIOGRAM Jug-Sy: 47cm  Cuff size: 2
RT S35
m ED
Sys: 165 mmHg SBPao: 173.3 mmHg
Dia: 93 mmHg
PP: 72 mmHg PPao: 80.3 mmHg
MAP: 117 mmHg
HR: 76 /min Aix aortic: 46.2 %
Aix brachial: 16.9 %
1 1 . 0,
" Aix brachial (75): 17.5 % Alx sortic (75); 46.8 %
200 msicm ABI: ED: 310 ms
b)
Date: 22/09/2017 12:29 Height: 159cm Arm circ.: 28cm Right
Operator: ARTERIOGRAM Jug-Sy: 47cm  Cuff size: 2
RT S35
m ED
Sys: 152 mmHg SBPao: 149.4 mmHg
Dia: 83 mmHg
PP: 69 mmHg PPao: 66.4 mmHg
MAP: 106 mmHg
HR: 80 /min Aix aortic: 30.8 %
Aix brachial: -13.6 %
H H . 0,
. Aix brachial (75): -10.8 % BR Mo IS) 33.6 %
200 msfem ABI: ED: 280 ms

Fig. 4 — The case: a) before therapy with losartan; b) six months on losartan therapy, consecutively.

Sys — systolic; Dia — diastolic; PP — pulse pressure; MAP — mean arterial pressure; SBPao — control systolic blood pressure;
HR - heart rate; AIx — augmentation index; PPao — central aortic pulse pressure; ABI — ankle brachial index; ED — ejection
duration; SD — standard deviation of the beat to beat measured aortic pulse wave velocity values; PWVao — aortic pulse wave

velocity; RT — return time.
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The latest results showed that the increased aortic stiff-
ness is an independent predictor of major adverse cardiac
and cerebrovascular events (MACCE) after acute ST-
elevation myocardial infarction. The assessment of aortic
stiffness in addition to classical risk factors significantly im-
proved an early risk stratification *’.

Concerning diastolic dysfunction, the arterial stiffness
was correlated with the elevated left ventricular filling pres-
sure and it was shown that the increased level was associated
with an elevated left ventricular filling pressure in the pa-
tients with the preserved systolic function. It was hypothe-
sized that the increased arterial stiffness is of pathophysi-
ological relevance for the diastolic dysfunction .

Conclusion

The existing European and American’” recommenda-
tions for the diagnosis and treatment of hypertension define
LVH and albuminuria as evidence of target organ damage, as
well as the arterial stiffness and reflection of waves.

The assessment of arterial stiffness and central pressure
should be considered as a recommended test for assessment
of cardiovascular risk, especially in the patients with the
damages on the target organs that went undetected during the
routine examinations. According to the recommendations of
the American Society of Hypertension (ASH), the assess-

ment of blood vessels stiffness should be performed by a hy-
pertension specialists in the hypertension centers. Introduc-
tion of this diagnostic procedure in routine practice is still
under the consideration ”’.

According to the European Society of Hypertension
(ESH) guidelines of 2013, the stiffness of large arteries and
wave reflection phenomenon are the important pathophysi-
ological indicators of isolated systolic hypertension, and, to-
gether with PP, they increase with age *7'. Carotid-femoral
PWYV is a golden standard for measuring the aortic stiff-
ness’'. According to the common guidelines issued by the
European Society of Hypertension and European Society of
Cardiology (ESC) 7, the PWV value of > 12 m/s indicates a
significant deterioration of aortic function in the middle-aged
hypertension patients. According to the recent research, due
to the use of correct carotid-femoral distance and taking into
consideration 20% anatomically shorter pulse wave distance,
the PWV value of > 10 m/s indicates the increase of aortic
stiffness ”*. Central pressure, especially central SBP and PP
are more important predictors of occurrence of cardiovascu-
lar events and assessment of cardiovascular risk from bra-
chial pressure "*. For the valid measuring of central pressure,
you can use not only the tonometric devices (Sphygmo-
CorCP™) but also the oscillometric ones (SphygmoCor
XCEL™)™, as well as the 24-hour arterial stiffness monitor-
ing device, the Mobil-O-Graph® '®.

REFERENCES

1. Laurent S, Kingwell B, Bank A, Weber M, Struijker-Boundier H.
Clinical applications of arterial stiffness: Therapeutics and
pharmacology. Am ] Hypertens 2002; 15(5): 453-8.

2. Franck O. Die Elasticitat des Blutegefasse. Z Biol 1920; 46:
255-72.

3. Brammwell |C, Hill AV. The Velocity of the Pulse Wave in Man.
Proc. Roy. Soc. Lond. (Biol)) 1922; 93: 298-306.

4. Mackenzie 1S, Wilkinson IB, Cockeroft JR. Assessment of arterial
stiffness in clinical practice. QJM 2002; 95(2): 67—-74.

5. Safar ME, O'rourke MF. Arterial Stiffness in Hypertension. In:
Safar ME, O'rourke MF, editors. Arterial Handbook of Hyper-
tension Series. 1st ed. Amsterdam: Elsevier; 20006. p. 598.

6.  Nichols WW, O'rourke MF. McDonald's Blood Flow in arterial
stiffness, and during treatment of hypertension. Hypertension
2001; 38: 914-21.

7. Nichols WW, McDonald DA. Wave-velocity in the proximal aor-
ta. Med Biol Eng 1972; 10(3): 327-35.

8. Boutonyrie P, Lacolley P, Girerd X, Beck 1, Safar M, Laurent S.
Sympathetic activation decteases medium-sized arterial com-
pliance in humans. Am ] Physiol 1994; 267(4 Pt 2): 1368-76.

9. Giannattasio C, Failla M, Lucchina S, Zazgeron C, Scotti 1/, Capra
A, et al. Arterial stiffening influence of sympathetic nerve ac-
tivity: Evidence from hand transplantation in humans. Hyper-
tension 2005; 45(4): 608-11.

10. Paunovi¢ K, Stojanov 1V, Jakovljevié B, Belgjevi¢ G. Thoracic bioelec-
trical impedance assessment of the hemodynamic reactions to
recorded road-traffic noise in young adults. Environ Res 2014;
129: 52-8.

11. Giannattasio C, Failla M, Stella ML, Mangoni AA, Turrini D, Ca-
rugo S, et al. Angiotensin-converting enzyme inhibition and ra-
dial artery compliance in patients with congestive heart failure.
Hypertension 1995; 26(3): 491-6.

12. Lovic D, Kallistratos MS, Poulimenos L, Skyrlas A, Stogjanov 1,
Jakovjjevic B, et al. Pulse wave velocity: retrospective analysis in
a Balkan normotensive and hypertensive population: A study
of 9923 patients. Angiology 2018; 69(1): 59—64.

13. Hoeks AP, Brands P, Smeets FA, Reneman RS. Assessment of
the distensibility of superficial arteries. Ultrasound Med Biol
1990; 16(2): 121-8.

14. Feistritzer HJ, Reinstadler S|, King G, Kremser C, Seidner B, Ester-
hammer R, et al. Comparison of an oscillometric method with
cardiac magnetic resonance for the analysis of aortic pulse
wave velocity. PLoS One 2015; 10(1): e0116862.

15. Chirinos |A, Segers P, Gillebert TC, de Buyzere MI, van Daele CM,
Khan ZA, et al. Central pulse pressure and its hemodynamic
determinants in middle - aged adults with impaired fasting glu-
cose and diabetes: The Asklepios study. Diabetes Care 2013;
36(8): 2359-065.

16. Struigker Boudier HA, Cobuet GM, Baumann M, Safar ME. The
heart, macrocirculation and microcirculation in hypertension: a
unifying hypothesis. ] Hypertens Suppl 2003; 21(3): S19-23.

17. Van Bortel LM, Duprez D, Starmans-Kool M], Safar ME, Giannat-
tasio C, Cockeroft |, et al. Clinical applications of arterial stiff-
ness, Task Force III: Recommendations for user procedures.
Am ] Hypertens 2002; 15(5): 445-52.

18. Sarafidis PA, Georgianos PI, Karpetas A, Bikos A, Korelidon I, Tersi
M, et al. Evaluation of a novel brachial cuff-based oscillomet-
ric method for estimating central systolic pressure in hemodi-
alysis patients. Am ] Nephrol 2014; 40(3): 242-50.

19. Gosse P, Lasserre R, Minifié C, Lemetayer P, Clementy |. Atterial
stiffness evaluated by measurement of the QKD interval is an
independent predictor of cardiovascular events. Am J Hyper-
tens 2005; 18(4 Pt 1): 470-6.

20. Stojanov V', Saranovic M, Jakovijevié B, Paunovi¢ K. Thoracic elec-
trical bioimpedance in the follow-up of patients with cardio-

Stojanov V, Radivojevi¢ N. Vojnosanit Pregl 2019; 76(9): 942-950.



Vol. 76, No 9

VOJNOSANITETSKI PREGLED

Page 949

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

vascular disorders. Stp Arh Celok Lek 2005; 133(5-6): 297—
302. (Serbian)

Stojanov 1, Jakovljevic P. Use of thoracic bioelectric impedance
in the assessment of hemodynamic parameters of the cardio-
vascular system. Vojnosanit Pregl 2005; 62(4): 311-5. (Serbian)
Peco-Anti¢ A, Pejei¢ I, Stojanov 1/, Parezanovié 1, Kostié M. Ambu-
latory blood pressure monitoring in chronic haemodialysis chil-
dren with end-stage renal failure. Nephron 1996; 72(4): 73—40.
Protogeron AD, Argyris AA, Papaioannon TG, Kollias GE, Kon-
stantonis GD, Nasothimion E, et al. Left-ventricular hypertrophy
is associated better with 24-h aortic pressute than 24-h brachial
pressure in hypertensive patients: The SAFAR study. ] Hyper-
tens 2014; 32(9): 1805-14.

Wassertheurer S, Baumann M. Assessment of systolic aortic pres-
sure and its association to all cause mortality critically depends
on waveform calibration. ] Hypertens 2015; 33(9): 1884-8;
discussion 1889.

Chirinos JA, Kips |G, Jacobs DR, Brumback I, Duprez DA, Kron-
mal R, et al. Arterial wave reflections and incident cardiovascu-
lar events and heart failure: MESA (Multiethnic Study of
Atherosclerosis). ] Am Coll Cardiol 2012; 60(21): 2170-7.
Lanrent S, Cockcroft |, Van Bortel L, Boutonyrie P, Giannattasio C,
Hayoz D, et al.. Expert consensus document on arterial stiff-
ness: methodological issues and clinical applications. Eur
Heart J 20006; 27(21): 2588—605.

Albaladejo P, Copie X, Bontonyrie P, Lalonx B, Déclere AD, Smun-
lyan H, et al. Heart rate, arterial stiffness, and wave reflections
in paced patients. Hypertension 2001; 38(4): 949-52.

Lantelme P, Mestre C, Lievre M, Gressard A, Milon H. Heart rate:
An important confounder of pulse wave velocity assessment.
Hypertension 2002; 39(6): 1083-7.

Wilkinson 1B, Mobammad NH, Tyrrell S, Hall IR, Webb D], Paul
IVE, et al. Heart rate dependency of pulse pressure amplifica-
tion and arterial stiffness. Am ] Hypertens 2002; 15(1 Pt 1):
24-30.

McEniery CM, Yasmin, Hall IR, Qasem A, Wilkinson 1B, Cockeroft
JR. ACCT Investigators. Normal vascular aging: differential ef-
fects on wave reflection and aortic pulse wave velocity: the
Anglo-Cardiff Collaborative Trial (ACCT). ] Am Coll Cardiol
2005; 46(9): 1753-60.

Townsend RR, Wimmer NJ, Chirinos | A, Parsa A, Weir M, Perumal
K, et al. Aortic PWV in chronic kidney disease: A CRIC ancil-
lary study. Am ] Hypertens 2010; 23(3): 282-9.

Laurent S, Boutouyrie P, Lacolley P. Structural and genetic bases
of arterial stiffness. Hypertension 2005; 45(6): 1050-5.
Wilkinson 1B, Prasad K, Hall IR, Thomas A, MacCallum H, Webb
DJ, et al. Increased central pulse pressure and augmentation
index in subjects with hypercholesterolemia. ] Am Coll Cardiol
2002; 39(6): 1005-11.

Asmar RG, London GM, O'Rourke ME, Safar ME. REASON
Project Coordinators and Investigators. Improvement in blood
pressure, arterial stiffness and wave reflections with a very-
low-dose perindopril/indapamide combination in hypertensive
patient: a comparison with atenolol. Hypertension 2001; 38(4):
922-6.

Lanrent S, Katsabhian S, Fassot C, Tropeano Al, Gautier I, Lalonx B,
et al. Aortic stiffness is an independent predictor of fatal
stroke in essential hypertension. Stroke 2003; 34(5): 1203—6.
Williams B, Lacy PS. Impact of heart rate on control aortic
pressures and hemodynamics: Analysis from the CAFE (Con-
duit Artery Function Evaluation) study. CAFE-Heart Rate. |
Am Coll Cardiol 2009; 54(8): 705-13.

Viachopoulos C, Aznaouridis K, Stefanadis C. Prediction of cardio-
vascular events and all-cause mortality with arterial stiffness: a
systematic review and meta-analysis. ] Am Coll Cardiol 2010;
55(13): 1318-27.

Stojanov |V, Radivojevi¢ JN. Vojnosanit Pregl 2019; 76(9): 942-950.

38.

39.

40.

41.

42.

43,

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Launrent S, Boutonyrie P, Asmar R, Gautier 1, Lalonx B, Guizge L, et
al. Aortic stiffness is an independent predictor of all-cause and
cardiovascular mortality in hypertensive patients. Hypertension
2001; 37(5): 1236-41.

Ben-Shiomo Y, Spears M, Boustred C, May M, Anderson SG, Benja-
min EJ, et al. Aortic pulse wave velocity improves cardiovascu-
lar event prediction: an individual participant meta-analysis of
prospective observational data from 17,635 subjects. ] Am
Coll Cardiol 2014; 63(7): 636—46.

de Luca N, Asmar RG, London GM, O'Rourke MF, Safar ME.
REASON Project Investigators. Selective reduction of cardiac
mass and central blood pressure on low-dose combination
perindopril/indapamide in hypertensive subjects. ] Hypertens
2004; 22(8): 1623-30.

Dablgf B, Sever PS, Poniter NR, Wedel H, Beevers DG, Caulfield M,
et al. Prevention of cardiovascular events with an antihyper-
tensive regimen of amlodipine adding perindopril as required
versus atenolol adding bendroflumethiazide as required, in the
Anglo-Scandinavian Cardiac Outcomes Trial-Blood Pressure
Lowering Arm (ASCOT-BPLA): a multicenter randomised
controlled trial. Lancet 2005; 366(9489): 895-9006.

Balkestein EJ, Aggel-Leijssen DP, Baak MA, Struijker-Bondier HA,
Van Bortel .M. The effect of weight loss with or without exer-
cise training on large artery compliance in healthy obese men.
J. Hypertens 1999; 17(12 Pt 2): 1831-5.

Avolio AP, Clyde KM, Beard TC, Cooke HM, Ho KK, O'Rourke
MF. Improved arterial distensibility in normotensive subjects
on a low salt diet. Arteriosclerosis 1986; 6(2): 166-9.

Sierkesma A, 1ebrun CE, van der Schouw YT, Grobbee DE, 1.amberts
SW, Hendriks HF, et al. Alcohol consumption in relation to
aortic stiffness and aortic wave reflections: a cross-sectional
study in healthy postmenopausal women. Arterioscler Thromb
Vasc Biol 2004; 24(2): 342-8.

Manisty CH, Hughes AD. Meta-analysis of the comparative ef-
fects of different classes of antihypertensive agents on brachial
and central systolic blood pressure, and augmentation index.
Br J Clin Pharmacol 2013; 75(1): 79-92.

Rampus P, Serg M, Kals |, Zagura M, Muda P, Karn K, et al. Dif-
ferential effects of nebivolol and metoprolol on central aortic
pressure and left ventricular wall thickness. Hypertension
2011; 57(6): 1122-8.

Pannier B, Guérin AP, Marchais 8], Safar ME, London GM. Stiff-
ness of capacitive and conduit arteries: Prognostic significance
for end-stage renal disease patients. Hypertension 2005; 45(4):
592—6.

Janié M, Lunder M, Sabovic M. Arterial stiffness and cardiovascu-
lar therapy. Biomed Res Int 2014; 2014: 621437.

Weiss W, Goblisch C, Harsch-Gladisch C, Tolle M, Zidek W, Giet
M. Oscillometric estimation of central blood pressure: Valida-
tion of the Mobil-O-Graph in compatison with the Sphygmo-
Cor device. Blood Press Monit 2012; 17(3): 128-31.

Mabmud A, Feely ]. Arterial stiffness and the renin-angiotensin-
aldosterone system. ] Renin Angiotensin Aldosterone Syst
2004; 5(3): 102-8.

Shabin Y, Khan |A, Chetter 1. Angiotensin converting enzyme
inhibitors effect on arterial stiffness and wave reflections: a
meta-analysis and meta-regression of randomised controlled
trials. Atherosclerosis 2012; 221(1): 18-33.

London GM, Asmar RG, O'Rourke MF, Safar ME. REASON
Project Investigators. Mechanism(s) of selective systolic blood
pressure reduction after a low-dose combination of perindo-
pril/indapamide in hypertensive subjects: comparison with at-
enolol. ] Am Coll Cardiol. 2004; 43(1): 92-9.

Deary AJ, Schumann AL, Murfet H, Haydock S, Foo RS, Brown
M]J. Influence of drugs and gender on the arterial pulse wave
and natriuretic peptide secretion in untreated patients with es-
sential hypertension. Clin Sci (Lond) 2002; 103(5): 49-9.



Page 950

VOJNOSANITETSKI PREGLED

Vol. 76, No 9

54.

55.

50.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Dahlif B, Deverenx RB, Kjeldsen SE, Julius S, Beevers G, de Faire U,
et al. Cardiovascular morbidity and mortality in the Losartan
Intervention For Endpoint reduction in hypertension study
(LIFE): a randomised trial against atenolol. Lancet 2002;
359(9311): 995-1003.

Dickstein K, Kjekshus ]. OPTIMAAL Steering Committee of the
OPTIMAAL Study Group. Effects of losartan and captopril
on mortality and morbidity in high-risk patients after acute
myocardial infarction: the OPTIMAAL randomised trial. Op-
timal Trial in Myocardial Infarction with Angiotensin II An-
tagonist Losartan. Lancet 2002; 360(9335): 752—60.

Ghiadoni L, Virdis A, Magagna A, Taddei S, Salvetri A. Effect of
the angiotensin II type 1 receptor blocker candesartan on en-
dothelial function in patients with essential hypertension. Hy-
pertension 2000; 35(1 Pt 2): 501-6.

Agnoletti D, Zhang Y, Borghi C, Blacher ], Safar ME. Effects of
antihypertensive drugs on central blood pressute in humans: a pre-
liminary observation. Am ] Hypertens 2013; 26(8): 1045-52.

Julins S, Kjeldsen SE, Weber M, Brunner HR, Ekman S, Hansson L,
et al. Outcomes in hypertensive patients at high cardiovascular
risk treated with regimens based on valsartan or amlodipine: the
VALUE randomised trial. Lancet 2004; 363(9426): 2022-31.
Hayoz D, Zappe DH, Meyer M.A, Baek I, Kandra A, Joly MP, et al.
Changes in aortic pulse wave velocity in hypertensive post-
menopausal women: comparison between a calcium channel
blocker vs angiotensin receptor blocker regimen. ] Clin Hyper-
tens (Greenwich) 2012; 14(11): 773-8.

Asmar R. Effect of telmisartan on arterial distensibility and
central blood pressure in patients with mild to moderate hy-
pertension and Type 2 diabetes mellitus. ] Renin Angiotensin
Aldosterone Syst 2001; 2 Suppl 2: S8—11.

Agabiti-Rosei E, Porteri E, Rizzoni D. Arterial stiffness, hyper-
tension, and rational use of nebivolol. Vasc Health Risk Manag
2009; 5(1): 353—60.

Polonia |, Barbosa L, Silva |A, Bertoguini S. Different patterns of
peripheral versus central blood pressure in hypertensive pa-
tients treated with B-blockers either with or without vasodila-
tor properties or with angiotensin receptor blockers. Blood
Press Monit 2010; 15(5): 235-9.

Koumaras C, Tziomalos K, Stavrinon E, Katsiki N, Athyros G,
Mikhailidis DP, et al. Effects of renin-angiotensin-aldosterone
system inhibitors and beta-blockers on markers of arterial
stiffness. ] Am Soc Hypertens 2014; 8(2): 74-82.

Williams B, Lacy PS, Thom SM, Cruickshank K, Stanton A, Collier
D, et al. Differential impact of blood pressure-lowering drugs
on central aortic pressure and clinical outcomes: principal re-
sults of the Conduit Artery Function Evaluation (CAFE)
study. Circulation 2006; 113(9): 1213-25.

Ferguson M, Minas |, Siapantas S, Komesaroff PA, Sudhir K. Ef-
fects of a fixed-dose ACE inhibitor-diuretic combination on
ambulatory blood pressure and arterial properties in isolated

66.

67.

68.

69.

70.

71.

72.

73.

74.

systolic hypertension. ] Cardiovasc Pharmacol 2008; 51(6):
590-5.

Morgan T, Lauri |, Bertram D, Anderson A. Effect of different
antihypertensive drug classes on central aortic pressure. Am ]
Hypertens 2004; 17(2): 118-23.

Feistritzer HJ, King G, Reinstadler SJ, Reindl M, Niess 1, Nalbach
T, et al. Prognostic Value of Aortic Stiffness in Patients After
ST-Elevation Myocardial Infarction. ] Am Heart Assoc 2017;
6(9). pii: €005590.

Liiers C, Trippel TD, Seelinder S, Wachter R, Hasenfuss G, Lind-
horst R, et al. Arterial stiffness and elevated left ventricular fill-
ing pressure in patients at risk for the development or a previ-
ous diagnosis of HF-A subgroup analysis from the DIAST-
CHEF study. ] Am Soc Hypertens 2017; 11(5): 303-13.

Mancia G, Fagard R, Narkiewicz K, Redon |, Zanchetti A, Bihm M,
et al. 2013 ESH/ESC guidelines for the management of atte-
rial hypertension: the Task Force for the Management of Arte-
rial Hypertension of the European Society of Hypertension
(ESH) and of the European Society of Cardiology (ESC). Eur
Heart J 2013; 34(28): 2159-219.

Townsend RR, Rosendorff C, Nichols WW, Edwards DG, Chirinos
JA, Fernhall B, et al. American Society of Hypertension posi-
tion paper: Central blood pressure waveforms in health and
disease. ] Am Soc Hypertens 2016;10(1):22-33.

Pini R, Cavallini CM, Palmieri V', Marchionni N, Di Bari M, Deve-
renx RB, et al. Central but not brachial blood pressure predicts
cardiovascular events in an unselected geriatric population:
The ICARe Dicomano Study. ] Am Coll Cardiol 2008; 51(25):
2432-9.

Mancia G, De Backer G, Dominiczak A, Cifkova R, Fagard R,
Germano G, et al. 2007 Guidelines for the Management of Ar-
terial Hypertension: The Task Force for the Management of
Arterial Hypertension of the European Society of Hyperten-
sion (ESH) and of the European Society of Cardiology (ESC).
J Hypertens 2007; 25(6): 1105-87.

Van Bortel 1M, Laurent S, Boutonyrie P, Chowienczyk P, Cruick-
shank JK, De Backer T, et al. Expert consensus document on
the measurement of aortic stiffness in daily practice using ca-
rotid-femoral pulse wave velocity. ] Hypertens 2012; 30(3):
445-8.

Shoji T, Nakagomi A, Okada S, Obno Y, Kobayashi Y. Invasive
validation of a novel brachial cuff-based oscillometric device
(SphygmoCor XCEL) for measuring central blood pressure. ]
Hypertens 2017; 35(1): 69-75.

Received on July 01, 2017.
Revised on October 10, 2017.
Accepted on October 30, 2017.
Online First November, 2017.

Stojanov JV, Radivojevi¢ JN. Vojnosanit Pregl 2019; 76(9): 942-950.



Vojnosanit Pregl 2019; 76(9): 951-954. VOINOSANITETSKI PREGLED Page 951

\TETg,
= &,

UDC: 616.379-008.64-06:616.61
https://doi.org/10.2298/VSP1908200791

CURRENT TOPIC
(CC BY-SA) (X0

Renin-angiotensin and kallikrein-kinin systems in diabetic
renal damage

Renin-angiotenzin sistem 1 kalikrein-kinin sistem u dijabetesnom
bubreznom ostecenju

Rajko Igié¢

John Stroger Hospital of Cook County, Department of Anesthesiology and Pain
Management, Chicago, Illinois, USA; University of Banja Luka, Faculty of Medicine,
Banja Luka, Republic of Srpska, Bosnia and Herzegovina; Medical Center,
Sombor, Serbia

Key words:

diabetic nephropathies; hypertension; angiotensin-
converting enzyme inhibitors; angiotensin receptors
antagonists; treatment outcome.

Kljucne reci:

dijabetesne nefropatije; hipertenzija; angiotenzin-
konvertujuéi enzim, inhibitori; angiotenzin receptori,
antagonisti; leCenje, ishod.

Introduction

Erdos ' recognized that biologically active peptides
generated by the renin-angiotensin and kallikrein-kinin sys-
tems, e.g., angiotensin I, bradykinin, and kallidin (Lys-bra-
dykinin), are so rapidly metabolized and inactivated that
their transient effects would never be useful medications, but
the role of these peptides in certain physiological or patho-
logical conditions could be determined by agents that di-
rectly block their effects or inhibit either their enzymatic
degradation or production. This concept enabled investiga-
tors to discover captopril and later other angiotensin I con-
verting enzyme (ACE) inhibitors and turn them into clini-
cally useful drugs for treatment of hypertension and related

High molecular
weight kininogen

Kallidin

Plasma kallikrein

‘//\"‘mzmnpt\(ihir

cardiovascular diseases. The aim of this presentation is to as-
sess a role of the renin angiotensin system (RAS) and the
kallikrein kinin system (KKS) in a diabetic renal damage.

Renin-angiotensin and kallikrein-kinin systems

With the finding that ACE is identical to kininase II, an
enzyme that inactivates bradykinin by removing the C-ter-
minal Pheg—Arg, dipeptide, it has become clear that ACE is
involved both in the RAS and KKS **. The dual action of
ACE converts both the inactive decapeptide Ang I to the hy-
pertensive octapeptide Ang II, and inactivates potent hy-
potensive kinins, bradykinin and kallidin, into inactive me-
tabolites (Figure 1).

Low molecular weight kininogen

Tissue kallikrein

Bradykinin: Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg
Aminopeptidase P Kininase Il (ACE) Carboxypeptidase N/M
< ” Renin . - /\ g =
Angiotensinogen —— Angiotensin | Angiotensin Il

Fig. 1 — Peptides and peptidases of the kallikrein kinin system (KKS) and a portion of the renin
angiotensin system (RAS). The enzymes in the KKS are shown in green, while renin is shown in blue;
angiotensin converting enzyme (ACE), which acts in both systems, is shown in red.

Credit Journal of Biological Chemistry *.
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The RAS is a complex system, including about twenty
peptides and peptidases, and six receptors > °. This system
operates at systemic and cellular levels, and it is an important
volume regulator in vertebrates. Ang II is a potent vasocon-
strictor that contributes to regulation of blood pressure, fluid
volume, electrolytic balance, and inflammation. Its bioavail-
ability depends on activity of two enzymes: renin, which is
produced by the renal juxtaglomerular cells and acts on an-
giotensinogen to form Ang I and the ACE. Once formed, the
inactive Ang I is converted to the active Ang Il by ACE. The
released Ang II then activates two types of Ang II receptors,
AT1 and AT2. The ATI1 receptors induce vasoconstriction,
including the renal arteries, while AT2 receptors may oppose
this effect. In addition to the beneficial effects of decreased
blood pressure, the AT2 receptors are involved in nitric ox-
ide and cyclic guanosine monophosphate (cGMP) produc-
tion, inhibition of apoptosis, and anti-proliferative action
which is beneficial in reducing tissue damage.

ACE is unevenly distributed in the vascular tissue ’
The lungs have the highest and the kidneys have the lowest
amount compared to other organs, including the heart. Indi-
viduals with genetically high ACE levels have the higher risk
for renal and cardiac damage; this is especially true for dia-
betic subjects, due to a greater inactivation of bradykinin
than Ang II production by this enzyme *.

All components of the KKS exist only in mammals;
thus the system evolved quite late during evolution °. Hu-
mans have more tissue kallikrein, which mostly originates
from the kidney, than the circulatory enzyme; in rodents, kal-
likrein originates primarily from the salivary glands.

Two kallikrein enzymes differ in the molecular weight,
amino acid sequence and immunogenicity *. Plasma kallik-
rein, also known as Fletcher factor, releases the nonapeptide
bradykinin  (Argl-Pro2-Pro3-Gly4-Phe5-Ser6-Pro7-Phe8-
Arg9), while tissue kallikrein (K1) releases Lys-bradykinin
(kallidin). Kallidin can be converted to bradykinin by amin-
opeptidase (Figure 1). Kallikrein produces kinins by cleaving
a high molecular weight (110 kDa) kininogen substrate
(HMWK, also known as Fitzgerald factor or factor XII) as
well as the low molecular weight (LMWK, 50-68 kDa) kini-
nogen substrate. Both types of kininogen substrates (high
and low molecular weight) are synthesized in the liver and
are present in high concentrations in plasma.

Kinins act through two types of receptors, B1 and B2.
The activation of B2 receptors increase vasodilation, vascu-
lar permeability and sweating. The B2 receptors also in-
crease intracellular calcium in the smooth muscle and endo-
thelial cells and activate signaling cascades (e.g., the phos-
pholipase A2). The B1 receptors are normally expressed only
at low levels, but the tissue injury, inflammation, ischemia,
chronic hyperglycemia, or endotoxin can induce their syn-
thesis. They are also stimulated by ACE inhibitor therapy '°.
Kinins release nitric oxide, prostacyclin and tissue plasmin
activator (t-PA) from the endothelial cells. These peptides
are protectors against oxidative stress and organ damage in
the heart and kidney. Their increase by the ACE inhibitors
and vasopeptidase inhibitors is beneficial both in cardiovas-
cular diseases and nephropathy. Icatibant is a specific an-

tagonist of B2 receptors that is used to treat acute attacks of
hereditary angioedema. The half-life of kinins in the circula-
tion is short, less than 15 seconds ''. However, because of
their potent effects on various systems, they may be impor-
tant for end-organ protection, particularly in the kidney. Lo-
cally generated kinins could thus help to prevent diabetic re-
nal damage, known as diabetic nephropathy (DN).

Diabetic nephropathy

DN is a major cause of the end-stage renal disease. It
affects approximately one-third of individuals with diabetes
mellitus and is associated with the great morbidity and mor-
tality '>. Chronic hyperglycemia causes hypertrophy of glo-
meruli, thickening of renal basement membranes, micro-
albuminuria, glomerulosclerosis, tubular and interstitial fi-
brosis and the reduction in glomerular filtration . It takes
about ten years of this diabetic condition for development of
albuminuria. Hyperglycemia and hypertension accelerate the
progression to end-stage renal disease. DN may cause
nephrotic syndrome, especially in the elderly patients. As of
now, there is no cure for DN available, but it is possible to
slow its progress. The established DN treatment includes
strict glycemic control, blood pressure control and RAS
blockade.

In diabetes, endothelial ACE increases and local gen-
eration of Ang II rises, but at the same time, the kinin levels
decreases more rapidly. The diabetic patients with the ge-
netically increased ACE levels have a higher risk for neph-
ropathy and cardiovascular damage, including neuropathy
and retinopathy. The initial observations suggested that the
genetically higher ACE levels slightly increase the risk for
development of myocardial infarction, but in the diabetic pa-
tients the risk is much greater '*. Many studies "> * indicate
that the genetically increased ACE production in diabetes, of
both type 1 and type 2, poses a risk for nephropathy.

ACE inhibitors and AT1 receptor blockers (ARBs) are
used therapeutically to block the RAS to decrease morbidity
and mortality in the patients with chronic heart failure. The
use of these drugs delays progression of vascular lesions,
controls hypertension, diabetic nephropathy, and nondiabetic
chronic renal disease *'. Correcting the imbalance between
the RAS and the KKS with ACE inhibitors restores cardio-
vascular homeostasis and helps to reduce the damage by var-
ious cardiovascular diseases *>. Many clinical studies using
ACE inhibitors and ARBs separately, or in the combination,
explored the role of the RAS in diabetic nephropathy. The
RAS is thought to promote nephropathy mainly by releasing
Ang II to act systemically and at the cellular level. The ef-
fects include: constriction of arteriolar smooth muscle, in-
creased vascular pressure, inflammation, enhanced cell
growth, migration and apoptosis.

Various ACE inhibitors and ARBs are used success-
fully in clinical practice. In some conditions ARBs are supe-
rior to ACE. For example, ARBs are more effective in dia-
betic proteinuria than ACE inhibitors, as it was shown in the
Diabetes Exposed to Telmisartan and Enalapril (DETAIL)
study. Combined blockade of the RAS by the ACE inhibitor

Igi¢ R. Vojnosanit Pregl 2019; 76(9): 951-954,
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and ARBs is more beneficial in reducing proteinuria, blood
pressure and vascular morbidity and mortality . Many stud-
ies of the RAS blockade in diabetic nephropathy have shown
a significant improvement, although none completely
blocked the harmful peptides. From the available information
provided by these clinical studies, it is clear that ACE in-
hibitors and/or ARBs remain the first line among pharmacol-
ogical treatments in diabetic nephropathy.

Future therapeutic development

Due to their dual action, ACE inhibitors obstruct both
Ang II release and bradykinin inactivation, producing a ben-
eficial effect on diabetic nephropathy independent of their ef-
fects on the blood pressure and Ang II levels. The KKS is
clearly involved in the pathophysiology of this disease. In
fact, an increased ACE activity has a greater effect on the
kinin levels than on the Ang II levels. Many studies were
done to determine which kinin receptors are involved in the
renal protection. The studies with the mice lacking either the
B1 or B2 receptor, or both »*, coupled with the observations
in the human patients revealed the important role of B1 re-
ceptors . In addition, a selective blockade of the B2 re-
ceptors resulted in the increased B1 receptor activation by
kinins. Thus, it would seem that the kinin B1 receptor ago-
nists might provide an additional armament against diabetic
nephropathy and end-organ damage in other tissues. By re-
ducing the inactivation of kinins, ACE inhibitors could fur-
ther enhance the therapeutic effects.

Peptide analogs of kinins resistant to the actions of pep-
tidases already have been synthesized '**** but they are still

used primarily in research and applied only intravenously, or
through osmotic mini-pumps. Among the future difficult en-
deavors, there should be a goal to discover the convenient B1
receptor agonist that could be ideally given orally.

Another approach would be to induce kallikrein pro-
duction by the genetic modification of stem cells, or pro-
genitor cells with a kallikrein gene designed to enhance their
viability and proliferative, migratory and functional proper-
ties. Thus, it could be a novel therapeutic target in the treat-
ment of a wide range of cardiovascular, cerebrovascular and
renal disorders *°. If successful, gene editing would be an
important treatment for the type 1 diabetes elimination.

Note

I devote this article to Ervin G. Erdos (96), my teacher
and good friend. We have collaborated in research for sev-
eral decades *. He visited the former Yugoslavia several
times where he presented seminars (Sarajevo, Tuzla, Som-
bor, and Belgrade) and stimulated local scientists to study
metabolism and activity of vasoactive peptides.
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Abstract

Introduction. Management of cardiogenic shock caused by
severe drug intoxication is always challenging. In case of
multidrug intoxication, a result, despite aggressive medical
therapy, is often unpredictable. Utilization of extracorporeal
life support devices in these cases has been suggested and
reported results are promising. Case report. We presented
a case of profound cardiogenic and distributive shock
caused by suicidal intoxication with diltiazem and anionic
surfactant ingestion in a 36-year-old woman. The patient in-
gested more than 90 tablets of diltiazem of 90 mg (ingested
dose of 8.1 g), and 4 pieces of household toilet refresh agent
containing anionic surfactant. During the admission, sys-
temic blood pressure was 65/40 mmHg, heart rate 45 beats
per minute, with signs of metabolic acidosis. The patient
underwent several repeated gastric lavages. Emergent fluid
resuscitation, calcium gluconate, insulin and vasopressive
agents (dopamine and noradrenaline) infusions were ad-
ministered with negligible effect. Due to progressive and re-
fractory cardiogenic shock with signs of multiorgan failure,
a decision was made to put the patient on venoarterial ex-

Apstrakt

Uvod. Lecenje kardiogenog $oka izazvanog teskim trova-
njem lekovima uvek predstavlja veliki izazov. U slucaju poli-
medikamentnog trovanja, ishod je, uprkos agresivnoj medi-
kamentnoj terapiji, nepredvidiv. Predlozena je upotreba ure-
daja za vantelesno odrzavanje zivota u takvim slucajevima i
to sa obecavaju¢im rezultatima. Prikaz bolesnika. Prikazali
smo bolesnika sa teskim kardiogenim i distributivnim $o-
kom izazvanim suicidalnim trovanjem — ingestijom diltiaze-
ma i anjonskog surfaktanta kod 36-godisnje Zene. Bolesnica
je progutala vise of 90 tableta diltiazema od 90 mg (ukupna
doza 8,1 grama) i 4 “kuglice” sredstva za osvezavanje toaleta
koje sadrzi anjonski surfaktant. Tokom prijema, sistemski

tracorporeal membrane oxygenator. Immediately after start-
ing the extracorporeal membrane oxygenation, diuresis was
established. During the next 36 h, an adequate end-organ
perfusion was achieved with complete reversal of multi-
organ failure. After the successful restoration of all major
organ functions, the patient was successfully decannulated
and discharged from the hospital after 10 days in a good
condition. Conclusion. In severe cases of refractory car-
diogenic and distributive shock due to diltiazem and other
poison intoxication, venoarterial extracorporeal membrane
oxygenation could allow additional circulatory support pro-
viding the bonus time for endogenous clearance of toxins.
Venoarterial extracorporeal membrane oxygenation could
be used in conjunction with the optimal medical therapy
aiming to the restoration of end-organ perfusion and al-
lowing for intrinsic drug and toxin metabolism and natural
elimination.

Key words:

calcium channel blockers; extracorporeal membrane
oxygenation; poisoning; pulmonary edema; shock,
cardiogenic; treatment outcome.

kevni pritisak bio je 65/40 mmHg, frekvencija stéanog rada
45/min, sa znacima metaboli¢ke acidoze. Bolesnica je pod-
vrgnuta ponavljanim gastriénim lavazama. Uradena je hitna
nadoknada volumena, primenjen je kalcijum glukonat, kao i
insulin i vazopresorni lekovi (dopamin i noradrenalin) sa za-
nematljivim efektima. Usled progresivnog i refraktornog
kardiogenog soka sa znacima multiorganskog zatajenja, do-
neta je odluka da se zapocne sa venoarterijskom ekstrakor-
poralnom membranskom oksigenacijom. Neposredno na-
kon zapocinjanja vantelesne membranske oksigenacije, us-
postavljena je diureza. Tokom narednih 36 ¢asova postignu-
ta je adekvatna perfuzija organa sa kompletnim povlac¢enjem
znakova multiorganskog zatajenja. Nakon ponovnog uspo-
stavljanja funkcije svih organa, bolesnica je podvrgnuta de-
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kanulaciji nakon cega je, desetog dana, otpustena iz bolnice
u dobrom stanju. Zaklju€ak. U slucajevima refraktornog
kardiogenog i distributivhog $oka usled trovanja diltiaze-
mom i ostalim agensima, venoarterijska ekstrakorporalna
membranska oksigenacija moze pruziti dodatnu cirkulator-
nu podrsku i omoguditi dodatno vreme za endogeno ukla-
njanje toksina. Venoarterijska ekstrakorporalna membranska
oksigenacija bi trebalo da se koristi zajedno sa optimalnom

medikamentnom terapijom u cilju uspostavljanja perfuzije
krajnjih organa ¢ime se podstice metabolizam lekova i toksi-
na i njihova prirodna eliminacija.

Kljucne reci:

kalcijum, blokatori; oksigenacija; ekstrakorporalna,
membranska; trovanje; pluc¢a, edem; Sok, kardiogeni;
leCenje, ishod.

Introduction

Cardiovascular drugs are one of the most frequent sub-
stance category involved in human exposures/intoxications, ac-
cording to the American Poison Control Centers’ National Poi-
son Data System . Among cardiovascular drugs, single most
frequent intoxicating agents are calcium channel blockers
(CCB) and beta blockers (BB). Multidrug intoxication may po-
tentially lead to more deleterious effects resulting in higher mor-
tality rate %, but is less common than single agent intoxication '.
Trend of household detergents and germicides intoxication is on
increase as well. Impact of mixing several intoxicating agents,
namely cardiovascular drugs and household detergents contain-
ing anionic surfactants, remains largely unknown °.

Diltiazem and verapamil are among the most commonly
used drugs for accidental, or suicidal overdose . Diltiazem
is associated with negative inotropic and chronotropic effect,
often coupled with extensive peripheral vasodilatation effects
contributing to shock development. Knowing that diltiazem
is designed and produced as sustained release medication,
might explain delayed onset and prolonged duration of tox-
icity °. Additional surfactant intoxication can contribute to dete-
rioration of clinical course. Surfactant composition varies
among products. Surfactants are frequently encountered in hu-
man environment in the form of household cleaning products.

The application of the concept of extracorporeal life
support (ECLS) in drug induced cardiogenic shock is possi-
ble, but clinical experience is still limited with inadequate
evidence to support a high-grade recommendation.

Case report

A 36-year-old female was admitted to the Intensive Coro-
nary Care Unit (ICCU) due to ingestion of large amount of tab-
lets in a suicidal attempt. The patient’s relatives reported inges-
tion of near 90 tablets of diltiazem (90 mg) — total ingested dose
of 8.1 g, 50 tablets of metoprolol (100 mg) and 4 pieces of toilet
refreshment agent (Bref® - Henkel).

During the admission, the patient was unconscious — Glas-
gow Coma Scale 9 (Eye-2, Verbal-3, Motor-4), cyanotic,
tachypnoic (respiratory rate 30/min), hypotensive (blood pres-
sure 65/40 mmHg), with a heart rate of 45 beats per min. Initial
electrocardiogram (ECG) revealed atrioventricular (AV) con-
duction abnormalities with second (Figure 1) and third degree
AV block. The standardized scale for grading severity of poi-
soning — Poisoning Severity Score (PSS)° — yielded grade 3,
designating poisoning affecting more organ systems: cardiovas-
cular, respiratory and central nervous system. Laboratory find-

ings revealed complex abnormalities. The arterial blood gas
analyses showed severe lactate acidosis [pH 7.14, normal range
(nr) 7.35-7.45, lactate 9.2 (nr less than 1.0), base excess (BE) -
18.6 mmol/L (nr: -3 mmol/L to +3 mmol/L)], sodium of 118
mmol/L (nr 135-145 mmol/L), potassium of 2.6 mmol/L (nr
3.6-5.2 mmol/L), and ionized calcium of 0.8 mmol/L (nr 1.0
1.2 mmol/L)]. A glucose level at admission was 16 mmol/L (nr
3.9-5.5 mmol/L).

Uncontumed.
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Fig. 1 — Second-degree atrioventricular block — Mobitz 2.

Immediately after the admission, the patient was en-
dotrachealy intubated and mechanical ventilatory support
was instituted. Following the nasogastric tube insertion and
initial elimination of 500 mL of gastric content, additional
repeated gastric lavage was performed, eliminating some
particles of undigested tablets. Knowing that the patient in-
gested anionic surfactant, a decision was reached not to use
additional charcoal through the nasogastric tube.

Volume resuscitation (total amount of 1.5 L) with saline
infusions was started during the first 2 h. Due to a lack of
prompt response, and persistent hypotension and bradycar-
dia, dopamine (10-20 pg/kg/min) and noradrenaline (0.2-2.0
pg/kg/min) were administered. Sodium bicarbonate in total
amount of 25 mmol during the first 10 h was also adminis-
tered along with 20 mmol of calcium gluconate.

Chest X-ray was performed indicating the presence of
pulmonary edema (Figure 2). A computed tomography (CT)
scan confirmed a massive amount of undigested tablets in the
patient’s stomach (Figure 3), confirming the diagnosis of
pulmonary edema with bilateral pleural effusion. Echocardi-
ography revealed slightly depressed left ventricular systolic
function. Summarizing all the data gained through various
diagnostic modalities and clinical presentation, a diagnosis of
cardiogenic and distributive shock with acute multiorgan
failure was established.

Srdanovi¢ 1, et al. Vojnosanit Pregl 2019; 76(9): 955-959.
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Fig. 2 — Chest X-ray demonstrating
pulmonary edema.

The blood samples taken immediately after the admis-
sion of patient to the ICCU (approximately 7 h after inges-
tion) were sent to a reference toxicology laboratory for a de-
tailed quantitative analysis. The diltiazem blood level was
6,200 ng/mL (therapeutic range 50-200 ng/mL). No traces of
BB or its metabolite were found. Thus, BB intoxication was

Fig. 3 — Computed tomography (CT) scan of the abdomen showing massive amount

excluded. There were no possibilities to confirm anionic sur-
factants poisoning due to lack of reagents in laboratory.

The initial treatment strategy with inotropic and vaso-
pressor agents was unsuccessful. The signs of progressive and
refractory cardiogenic and distributive shock were apparent. The
National Poison Control Center (Military Medical Academy in
Belgrade) was contacted for further assistance. Additional
treatment with lipid emulsion therapy (LET) was proposed. Un-
fortunately, LET was not available at the time, and it could not
have been ordered and delivered in acceptable period.

Eight hours after continuous conservative treatment with
slight, or no improvement in hemodynamic and general state of
the patient, decision was made to put the patient on venoarteriral
extracorporeal membrane oxigenator (VA-ECMO). A percuta-
neous cannulation of the left superficial femoral artery was
achieved with 17 French arterial cannula with a distal perfusion
protection using 7 French arterial sheet. Simultaneously, the
percutaneous right femoral vein cannulation using 19 French
cannula was performed (Figure 4). ECMO flow was set to
around 3 L/min with a pump speed set to 3,000 rounds per min-
ute. Within minutes, hemodynamic stability was achieved and
spontaneous diuresis appeared. Initial lactate level of 9.2
mmol/L was reduced to 0.97 mmol/L in matter of 15 h follow-
ing the ECMO commencement.

of undigested tablets in the stomach.

Fig. 4 — Venoarterial extracorporeal membrane oxygenator (VA-ECMO) — the left

superficial femoral artery with distal perfusion protection and the right femoral vein
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During the following 36 h, a gradual hemodynamic sta-
bilization was established allowing successful weaning
(gradual reduction of ECMO flow to 0.5 L/min with sus-
tained hemodynamic stability) and decannulation from VA-
ECMO 72 h after the ECMO commencement. A full recov-
ery of all affected organs was established. The patient was
discharged from our hospital 10 days after.

Discussion

Standard treatment of CCB and BB intoxication con-
sists of several general measures and specific activities for
sustaining normal cardiovascular function allowing the en-
dogenous detoxification ’. The initial treatment of sympto-
matic BB and CCB poisoning is supportive. This includes
early airway and respiratory support. After the ingestion of
CCB, it is important to determine formulation of drugs —
whether it is a slow- release, or intermediate-release drug
formulation *. Gastrointestinal decontamination is considered
one of the first procedures needed to be performed. Admini-
stration of activated charcoal within 4 hours of CCB inges-
tion is suggested, especially in the case of immediate release
CCB formulation ingestion. Whole bowel irrigation (WBI)
with a polyethylene glycol electrolyte mixtures recom-
mended in the case of slow-release CCB ingestion and
should be considered in all patients. Activated charcoal ad-
ministration is contraindicated after the ingestion of corro-
sive substances (e.g., inorganic acids), surfactants, or liquid
hydrocarbons, and whenever the respiratory tract has not
been protected by intubation °.

Specific measures suggested for a treatment of CCB
poisoning include administration of high dose of insulin, cal-
cium, dopamine, noradrenaline or LET 19 As demonstrated
in our case, most of the recommended therapeutic options
were performed with no satisfactory result, prompting an-
other approach — extracorporeal life support. Although VA-
ECMO was used in this clinical scenario with a clear sur-
vival benefit, no large scale studies have been performed ex-
amining the efficacy of ECMO in the setting of drug induced
cardiogenic and distributive shock '". In the observational
study published by Masson et al. * ECMO support was asso-
ciated with a lower mortality when initiated in a group of 14
patients compared to conventional therapies provided to a
group of 48 patients (48% vs. 86%) after adjustment for the
Simplified Acute Physiology Score (SAPS) II and BB in-
toxication. Most human case series reported the positive
functional outcomes in the majority of survivors with accept-
able rate of procedure- related complications.

Lange et al. '* performed a search of several scientific
databases using the keywords: “extracorporeal membrane
oxygenation”, “extracorporeal life support”, “ECMO”,

“ECLS”, “assist-device”, and “intox*” or “poison*”. A total
of 46 publications were selected (case reports and case se-
ries) and thoroughly examined. The authors concluded that
ECLS could be safely used as a bridge-to-recovery for se-
verely intoxicated patients with cardiogenic shock. They also
defined main contraindications: absolute — uncontrolled co-
agulopathy and severe intracranial bleeding; relative — ad-
vanced age, severe irreversible brain injury, untreatable me-
tastatic cancer, severe organ dysfunction and high positive
pressure ventilation for more than 7 days. Most commonly
observed complications of ECMO are the cannulation site
bleeding and intracranial bleeding.

Recently published paper from Lyon group ° looked at
the high-rate arterial complications supported by ECLS for
drug induced cardiogenic shock. In the period 2010-2015
they performed 12 ECLS. Drug intoxication was mainly due
to BB and/or CCB (83.3%) and 5 (41.7%) patients had mul-
tiple drugs overdose. A success rate — hospital discharge and
no major neurological sequel — was 75% (9 patients) with the
mean support time of 2.4 £ 1.1 days. It is interesting that 6
(50%) patients developed lower limb ischemia that had to be
dealt with decannulation and other vascular procedures. For
this reason, we advocate routine use of distal perfusion pro-
tection with 7 French arterial sheet.

An interesting observation came from Lee et al. ~ about
the adverse effects associated with the combined use of in-
travenous LET and ECMO. They were able to identify 7 papers
in which simultaneous use of LET and VA-ECMO was de-
scribed. There is an evidence that such a combined therapy is
linked with the higher rate of fat depositions in the VA-ECMO
circuits and increased blood clot formation warranting increased
awareness of the managing personnel. In our patient, we also
engaged combined LET and VA-ECMO approach with no ad-
verse effect that we contribute to short ECLS time, only 72
hours. Kolcz et al. ' proposed a way to reduce emergency ECLS
time through initiating therapeutic plasma exchange. This ap-
proach allowed them to circulatory support the patient while
performing exogenous clearance of plasma.

116

Conclusion

In severe cases of refractory cardiogenic and distribu-
tive shock due to diltiazem and other poison intoxication,
VA-ECMO could give additional support and provide the
bonus time for endogenous clearance of toxins. ECLS could
be used in conjunction with the optimal medical therapy aim-
ing to restoration of end-organ perfusion and allowing for in-
trinsic drug and toxin metabolism and natural elimination.
An increasing body of evidence is accumulating for the use
of ECLS in drug-induced cardiogenic shock, but further rig-
orous clinical trials and strong evidence are warranted.
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rezultira dodatnom kopijom RARA-PML i gubitkom p53 gena: prikaz dva
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Vesna Djordjevié¢*, Marija Denci¢ Fekete*, Jelica Jovanovic¢*,
Marijana Virijevi¢*", Nada Kraguljac Kurtovi¢*, Ljubomir Jakovié*",
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Abstract

Introduction. The isochromosome of the long arm of de-
rivative chromosome 17, that originates from the transloca-
tion t(15;17) [ider(17)(q10)t(15;17), or ider(17q)] in acute
promyelocytic leukemia (APL), is a rare chromosome aber-
ration associated with a poor prognosis. Case report. We
report the clinical and laboratory data associated with
ider(17q) for two APL patients. Cytogenetic analysis of
bone marrow cells in both cases showed a mosaic karyotype
with the ider(17q); reverse transcription polymerase chain
reaction (RT-PCR) was positive for the long (L) isoform of
the retionic acid receptor alpha (PMIL-RARA) fusion tran-
script in each patient. Fluorescence i/ situ hybridization
(FISH) analysis with the DNA probes for the PML gene on
15q24.1, and the RARA gene on 17g21.2, confirmed the ex-
tra copy of the RARA-PML fusion gene or ider(17q). Addi-
tionally, the FISH analysis with a DNA probe for the p53
gene on 17p13.1 confirmed loss of one copy of the univer-

Apstrakt

Uvod. Izohromozom dugog kraka detivata hromozoma 17,
koji poti¢e od translokacije t(15;17) [idet(17)(q10)t(15;17) ili
ider(17q)] u akutnoj promijelocitnoj leukemiji (APL), je ret-
ka hromozomska aberacija, povezana sa losom prognozom.
Prikaz bolesnika. Prikazali smo dva bolesnika ¢iji su kli-
nicki i laboratorijski podaci ukazivali na dijagnozu APL. Ci-
togeneticka analiza Celija kostne stzi oba bolesnika, pokazala
je mozaican kariotip sa ider(17q); reverzna transkripcija lan-
cane reakcije polimeraze (RT-PCR) bila je pozitivna za dugu
(L) izoformu fuzionog PML-RARA (retinoinska kiselina re-
ceptor alfa) transkripta. Analiza, fluorescentna in situ hibri-

sal tumor suppressor p53 in both patients. Conclusion.
Both reported APL patients with ider(17q) had predominance
of the clone with ider(17q) compared to those with t(15;17)
and/or the normal karyotype, indicating that duplication of
der(17) may provide a growth advantage allowing the relevant
clone to become dominant. Moreover, as an important onco-
genic event and poor prognostic factor in leukemia, loss of one
gene copy of the tumor suppressor p53, may also contribute to
this growth advantage. Although the clinical and prognostic
significance for the patients with an ider(17q) remains unclear,
cytogenetic and molecular-genetic analysis should be combined
to reveal more details about this complex and rare chromoso-
mal abnormality.

Key words:

leukemia, myeloid; chromosome abberations;
transcription factors; in situ hybridization,
fluorescence; translocation, genetic; genes, p53;
mortality; retinoic acid receptor alpha.

dizacija (FISH) sa DNA probama za PML gen na 15q24.1 i
RARA gen na 17q21.2, potvrdila je prisustvo dodatne kopije
RARA-PML fuzionog gena ili idet(17q). Pored toga, FISH
analiza sa DNA probom za p53 gen na 17p13.1 potvrdila je
gubitak jedne kopije univerzalnog tumor supresor gena p53
kod oba bolesnika. Zaklju¢ak. Kod oba bolesnika registro-
vana je dominacija patoloskog klona sa ider(17q) u odnosu
na klon sa klasicnom translokacijom t(15;17) i/ili klon sa
normalnim kariotipom, $to ukazuje na moguénost da dupli-
cirani der(17q) obezbeduje proliferativiu prednost patolo-
skom ¢elijskom klonu. Nastankom ove aberacije dolazi i do
gubitaka jedne kopije univerzalnog tumor supresor gena
p53. To je dodatni, onkogeni dogadaj u neoplasti¢cnom pro-
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cesu i los prognosticki parameter za bolesnike sa APL, jer se
time povecava efekat proliferativne prednosti leukemijskih
¢elija. Iako klinicki i prognosticki znacaj aberacije ider(17q) 1
dalje ostaje nejasan, kroz primer dva nasa bolesnika moze-
mo zakljuciti da se isklju¢ivo kombinovanjem citogenetickih
i molekularno-genetickih analiza mogu donekle obezbediti
uslovi za razotkrivanje detalja o ovoj kompleksnoj i retkoj

hromozomskoj abnormalnosti.

Kljucne reci:

leukemija, mijelocitna, akutna; hromosomi, aberacije;
faktori transkripcije; hibridizacija in situ,
fluorescentna; translokacija (genetika); geni p53;
mortalitet; retinoi¢na kiselina, receptor alfa.

Introduction

Acute promyelocytic leukemia (APL) is a well-defined
clinical and biological entity in acute myeloid leukemias, char-
acterized by unique morphology of leukemic cells and specific
t(15;17), present in approximately 80% of APL cases "°. The
t(15;17)(q22;q21) fuses the PML (promyelocytic leukemia)
gene on chromosome 15 encoding a transcription factor with the
RARA (retinoic acid receptor alpha) gene located on chromo-
some 17, a member of a steroid hormone nuclear receptor fam-
ily that is important for regulation of both normal and malignant
cellular differentiation and proliferation *. The
ider(17)(q10)t(15;17)(q22;g21) is an infrequent variant of cyto-
genetic abnormality among the APL patients, which has been
rarely reported. It is considered that ider(17q) is an additional
chromosome aberration to t(15;17) and the second step in leu-
kemogenesis in APL. Additional chromosome aberrations to
t(15;17) have been observed in 23%43% of APL cases, but
their prognostic significance is still controversial *°. The major-
ity of evidence supports the concept that the patients with addi-
tional chromosome abnormalities have the same favorable
prognosis as the patients with t(15;17) alone >*. However, some
reports described a worse outcome both in newly diagnosed and
relapsed patients ® . The most frequent secondary aberration to
t(15;17) is trisomy 8 (+8). Other additional chromosome chang-
es include del(9q), del(7q), abnormalities of chromosome 1, 3
and 6, trisomy 21, as well as an isochromosome of the long arm
of the derivative chromosome 17 originating from the transloca-
tion t(15;17) [ider(17)(q10)t(15;17) or ider(17q)] °. However,
the clinical significance of ider(17q) has not been elucidated yet.
The clinical features and prognosis of patients with this chromo-
somal abnormality are currently unclear * °. To our knowledge,
74 APL cases associated with ider(17q) have been described to
date 2-5, 1(%22.

Here, we describe two cases of adult APL with
ider(17)(q10), identified by conventional cytogenetics, fluo-
rescence in Situ hybridization (FISH) and reverse transcrip-
tion polymerase chain reaction (RT-PCR). We discuss the
clinical course and follow-up data of these patients. Also, we
present a combination of cytogenetic and molecular-genetic
analyses which indicate that ider(17q) may be critical in
providing a proliferative advantage and driving clonal evolu-
tion to overt hematologic neoplasia.

Case report

Cytogenetic analysis and fluorescencein situ hybridization

The bone marrow cells were subjected to a cytogenetic
analysis by a direct preparation after 24 hours culture (RPMI

Djotdjevi¢ V, et al. Vojnosanit Pregl 2019; 76(9): 960-967.

1640 medium supplemented with 25% fetal calf serum, at
37°C). Chromosomes were stained by the modified Giemsa
HG-banding technique, as previously described . The kary-
otypes were reported in accordance with the Guidelines of
the International System for Human Cytogenetic Nomencla-
ture (ISCN) **.

Interphase and metaphase fluorescence in situ hy-
bridization (FISH) studies were performed on the bone
marrow cytogenetic specimens previously used for the
karyotype analysis. The PML-RARA and RARA-PML fu-
sion genes were detected using the DF SureFISH"
15q24.1 probe to label PML together with the DF Sure-
FISH"® 17q21.2 probe to label RARA (Agilent Technolo-
gies”, Cedar Creek, TX, USA). The p53 gene was de-
tected using the LSI TP53" (17pl3.1) probe (Vysis®,
Downers Grove, Ill., USA). The DNA probes were ap-
plied according to standard procedures recommended by
the manufacturer. The slides were examined on an Olym-
pus® BX51 fluorescence microscope. The Dual-color
FISH images were digitally generated using the CytoVi-
sion” 4.02 imaging software (Leica Biosystems”).

Molecular genetics

The RT-PCR assay was employed to detect the PML-
RARA fusion gene. Total RNA was extracted from the bone
marrow cells and then reverse transcribed to cDNA with
oligo(dT) primers. For determination of the PML/RAR-a
transcript we applied a standardized RT-PCR method **. This
enabled us to detect the most common PML/RAR-a tran-
scripts due to the right combination of primers (Table 1),
both in the first and second (nested) PCR cycles. The PCR
products were separated by electrophoresis on 2% agarose
gel and visualized with ethidium bromide.

Casel

A 64-year-old female patient was referred with bleeding
gums and bruises on her lower extremities. The hematologi-
cal work-up revealed anemia (hemoglobin 85 g/L), a very
low platelet count (10 x 10°/L) and leucopenia (2.2 x 10°/L),
with 10% blasts and 36% promyelocytes. The coagulation
tests showed: normal fibrinogen level (3.2 g/L), decreased
prothrombin time (PT 58%), normal activated partial throm-
boplastin time (PTT 26 s) and elevated D-dimer (31 mg/L).
The calculated International Society of Thrombosis and He-
mostasis disseminated intravscular coagulopathy (ISTH
DIC) score was 6. A bone marrow biopsy revealed a hyper-
cellular marrow with abundant promyelocytes (80%).



Page 962 VOJINOSANITETSKI PREGLED Vol. 76, No 9
Table 1
Primers for RT-PCR analysis of the PML-RARA fusion gene
RT-PCR Primer code Sequence (5'-3")
First round of PCR PML-A1 (forward) CAGTGTACGCCTTCTCCATCA
PML-A2 (forward) CTGCTGGAGGCTGTGGAC
RARA-B (reverse) GCTTGTAGATGCGGGGTAGA
Second round of PCR PML-CI1 (forward) TCAAGATGGAGTCTGAGGAGG
PML-C2 (forward) AGCGCGACTACGAGGAGAT
RARA-D (reverse) CTGCTGCTCTGGGTCTCAAT

RT-PCR - reverse transcription-polymerase chain reaction; PML — promyelocytic leukemia; RARA — retinoid acid

receptor alpha.

Immunophenotyping of leukemia cells from the bone
marrow also confirmed predomination of promyelocytes
with a typical immunophenotype: CD117°% CD13™
CD33™" ¢cMPO™" CDI5™“° (D34™* HLA-DR™*
CD11a™8 CD11b™& CD56"¢ CD2"%. The patient was treated
according to the PETHEMA 2005 regimen (all-trans retinoic
acid — ATRA and idarubicine). During the induction therapy,
she experienced forehead necrosis in a previous hematoma.
After necrectomy with reconstruction, the patient success-
fully completed the induction and with intensified treatment
according to the same PETHEMA protocol achieved complete
remission. She also completed the maintenance schedule and is
still in complete remission with a good health status.

Case2

A 58-year-old man was admitted to the Clinic of Hema-
tology, Clinical Centre of Serbia, Belgrade, with breathless-
ness, weight loss, night sweats and fever. Physical findings
revealed numerous bruises and hematuria. His blood counts
revealed severe pancytopenia with hemoglobin at 106 g/L, a
white blood cell count of 1.7 x 10°/L, with 24% undifferenti-
ated blasts and a low platelet count of 17 x 10°/L. The hemo-

LN LR

stasis testing also showed prolonged PT (61%), but normal
PTT. D-dimer was highly elevated, but a fibrinogen concen-
tration was preserved (6.9 g/L). The ISTH DIC score was al-
so elevated to > 6. The bone marrow examination revealed
84% of blasts with bilobar nuclei and multiple Auer rods
(“faggots”). Immunophenotyping confirmed the presence of
a pathological population of promyelocytes with a typical
immunophenotype: CD117°Y CD13™" CD33™Y cMPO™#"
CD15™¢ CD34™ HLA-DR™® CDI1a™® CDI11b™ CD56™¢
CD2™¥, corresponding to APL. The patient was also treated
according to the PETHEMA 2005 regimen, but unfortunately
a lethal outcome occurred within several days due to the
acute respiratory distress syndrome together with a deteriora-
tion of DIC and bleeding in spite of supportive measures.

Cytogenetics

Cytogenetic analysis in both patients revealed the
chromosome 17 aberration, ider(17)(q10). The translocation
t(15;17), as the primary aberration, was detected in one case.
The cytogenetic results are presented in Table 2 and the kar-
yotypes of the cell clones with ider(17q) are shown in Fig-
ures 1 and 2.
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Fig. 1 — Giemsa HG-banded bone marrow karyotype of the Case 1 showing
46,XX,der(15)t(15;17)(q22;q21),ider(17)(q10)t(15;17)(q22;q21). The arrows indicate abnormal chromosomes.
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Fig. 2 — Giemsa HG-banded bone marrow karyotype of the Case 2 showing
46,XX,der(15)t(15;17)(q22;q21),ider(17)(q10)t(15;17)(q22;q21). The arrows indicate abnormal chromosomes.

The banding studies suggested that the aberrant chro-
mosome resulted from duplication of the long arm of chro-
mosome 17 or duplication of der(17)(10)t(15;17). The newly
created chromosome looked like a classical i(17)(q10).
Therefore, it was necessary to apply the metaphase and in-
terphase FISH and RT-PCR analysis to determine whether
the PML-RARA gene fusion is present on the i(17q).

Fluorescence in situ hybridization

Using the DNA probes for the PML and RARA genes,
we detected the typical fusion pattern as well as the variant
fusion pattern in the metaphase and interphase cells. The var-

iant fusion pattern with one fusion gene for PML-RARA and
two for RARA-PML corresponded to the clone with
ider(17q), while the typical fusion pattern with one fusion for
PML-RARA and one fusion for RARA-PML corresponded
to the clone with t(15;17). Using a DNA probe for the p53
gene on 17p13.1 we registered loss of one copy of this nor-
mal tumor suppressor in both patients. Furthermore, in meta-
phases with ider(17q), the pS3 probe showed a single signal
derived from the normal chromosome 17, confirming a loss
of the short arm of chromosome 17 as a consequence of du-
plication of der(17q). The FISH results for both patients are
presented in Table 2 and Figures 3 and 4.

Fig. 4 — Fluorescence in situ hybridization (FISH) analysis at initial diagnosis of the Case 2.

Fig. 3 and Fig. 4 — FISH study using a Promyelocytic leukemia-retinoic acid receptor alpha (PML-RARA) DF SureFISH
probes (Agilent Technologies, Ceder Creek, TX, USA) and a p53 LSI TP53 probe (Vysis, Downers Grove, Ill., USA) at the
initial diagnosis of both cases. (A) The interphase cell showing one PML-RARA and two RARA-PML fusion signals, one
orange (PML) signal, and one green (RARA), consistent with the karyotype of ider(17q). (B) The interphase cell showing one
PML-RARA, and one RARA-PML fusion signal, one orange (PML) signal, and one green (RARA) signal, consistent with the
karyotype of the t(15;17). (C) The interphase cell sowing two orange (PML), and two green (RARA) signals, consistent with
the normal karyotype. (D) The interphase cells showing one orange p53 signal, consistent with the karyotype of ider(17q),
and two orange p53 signales, consistent with the t(15;17) or the normal karyotype.

Djordjevi¢ V, et al. Vojnosanit Pregl 2019; 76(9): 960-967.
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The FISH signals from the PML and RARA probes in
case | indicated that 43% of the cells had the ider(17q), 32%
of them were with the t(15;17), and 25% of the examined
cells were normal for PML and RARA (Figure 3 A, B, C).

The FISH signals from the p53 gene indicated that 41%
of the cells had lost one gene copy of p53, while 59% of
them were normal (Figure 3D).

The FISH signals from the PML and RARA probes in
case 2 indicated that 35% of the cells were with the
ider(17q), 51% of them had the t(15;17), while 17% of them
were normal for PML and RARA (Figure 4 A, B, C).

The FISH signals from the p53 gene indicated that 38%
of the cells showed a loss of one gene copy of p53, while
62% were normal (Figure 4D).

Molecular genetics

The reverse transcription polymerase chain reaction
analysis for the PML-RARA rearrangement in both patients
gave positive results for ber-1 (long-L isoform) (Table 2) and
the diagnosis of APL was confirmed.

Discussion

An isochromosome of the long arm of the derivative
chromosome 17 is rarely observed in the APL patients > '**.
Thus, ider(17q) is almost always detected in an evolutionarily
more advanced cell clone, as an additional chromosomal aberra-
tion *. Both of our cases had the typical features of APL at a di-
agnosis. Molecular cytogenetic analysis demonstrated an extra
copy of RARA-PML as a consquence of der(17)(q10)t(15;17),
indicating that two events had occurred involving the same
chromosomes (15 and 17). The first results in the typical
t(15;17)(q22;q21) structure with one PML signal on the normal
chromosome 15, one RARA signal on the normal chromosome
17 and two fusion signals [one for PML-RARA on der(15) and
one for RARA-PML on der(17)]. The second event, considered
as karyotype evolution, involves duplication of the long arm of
the der(17), with consequent formation of ider(17q) involving
an additional copy of RARA-PML and loss of the whole short
(p) arm of chromosome 17.

In one of our cases, a clone with ider(17q), but without
t(15;17) was detected by the conventional cytogenetic analy-
sis. However, the FISH analysis on interphase nuclei re-
vealed the presence of both clones. The other patient exhib-
ited coexistence of two pathologic clones, which were con-
firmed by both of cytogenetic and FISH analyses. We no-
ticed that the clone with t(15;17) was predominant in inter-
phase cells, while the other one with ider(17q) was more fre-
quent in metaphases, indicating higher proliferative capacity.

The FISH analysis in both patients revealed a loss of
one gene copy of the universal tumor suppressor, pS3, which
certainly could not be detected by the classical cytogenetic
analysis. The FISH results for RARA-PML [ider(17q)] di-
rectly confirmed that ider(17q) is fully responsible for the
loss of this tumor suppressor.

Our findings indicate that ider(17)(q10) might provide a
proliferative and growth advantage for the leukemic clone to

Djotdjevi¢ V, et al. Vojnosanit Pregl 2019; 76(9): 960-967.

become dominant during the disease progression, which is in
accordance with the previously published cases > * '* !, Un-
fortunately, due to the limited number of patients with
ider(17q) studied by the FISH analysis, the prognostic sig-
nificance of the clone size (described as the relative number
of cells with ider(17)(q10)) in APL is still unclear.

The chromosomal breakpoints regions were variously
mapped to regions 15q22-24 and 17q11-21 in classical trans-
location t(15;17) *°. Three PML-RARA isoforms known as
L-, V- and S-type transcripts are generated by breakpoints
located within the ber-1, ber-2 and ber-3 regions respec-
tively, pointing to the variability in the chromosome 15
breakpoints. The most frequent isoforms are L and S (55%
and 40%), while the V isoform is rare in APL (5%) *. Thus,
ider(17)(q10) is observed in all subtypes of the PML-RARA
fusion gene, but with an increased frequency of the L iso-
form *. At diagnosis, no correlations were found with respect
to sex, platelet count, presence of coagulopathy or retinoic
syndrome, when comparing patients with L and S-isoform
PML-RARA transcripts >°.

However, Manola et al. * reported four adult APL cases
with ider(17)(q10) and gave an extensive review of 49 previ-
ously reported APL cases with this unique chromosomal ab-
normality. They concluded that ider(17)(q10) was more fre-
quent in the male than in female patients (2.12:1) with pre-
dominance of the L isoform PML-RARA fusion transcript,
as well as a low initial white blood cell count. They also re-
ported that the most frequent accompanying secondary
chromosomal abnormality is trisomy 8.

Among our patients with APL, this rare finding has
been seen in only two cases during the last 20 years, so we
cannot speculate further about its frequency and distribution
among the sexes. Leukopenia was evident in each case.
Moreover, both patients had the L-isoform of the PML-
RARA gene rearrangement, without additional aberrations.

In the neoplastic process generating APL, the ider(17q)
bearing RARA-PML fusion represents a unique rearrange-
ment that is a specific molecular marker for this entity.

The newest fusion RARA partner is the STATSb gene,
identified initially in a patient carrying the AML-M1 FAB
entity, with a proportion of blasts exhibiting microgranular
APL morphology *. Like the RARA gene, the STAT5b gene
is localized on chromosome 17q21.1-21.2 and the two genes
are estimated to be about 3Mb apart >’

In the APL patients, the prognostic significance of
ider(17q) and two copies of RARA-PML as a consequence is
currently unknown. This is mainly due to the low incidence
of ider(17q), as well as the sporadic limited data regarding
the clinical course and outcome for the previously reported
patients with ider(17q) > "%

It has been known, up to now, that the PML-RARA
gene, expressed in 97%-100% of all APL cases with t(15;17)
at diagnosis, is involved in primary APL pathogenesis and
confers sensitivity to ATRA ***?°. However, the knowledge
about the role of RARA-PML in the pathogenesis of APL is
very obscure *’. This fusion gene is expressed in 70%-80%
of t(15;17) positive APL cases *. Expression of RARA-PML
alone is sufficient for the cytological APL phenotype, but
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does not confer sensitivity to ATRA ***. Furthermore, some

experimental findings suggested that RARA-PML may po-
tentiate the leukemogenesis of PML-RARA via mechanisms
that are not yet understood, and therefore the exact role of
RARA-PML has not been elucidated yet.

Conclusion

In this report two patients with APL with the chromo-
somal abnormality ider(17)(q10) and spliced long-type
PML-RARA fusion isoforms were described. The cytoge-
netic and FISH analysis identified karyotypes with this rare
chromosomal abnormality, while RT-PCR provided addi-

tional important information about the alteration in the
PML-RARA fusion gene. Prospective studies combined
with cytogenetic and molecular-genetic techniques in the
patients with an ider(17)(q10) may enable better under-
standing of the clinical, cytogenetic and molecular features,
as well as the prognostic significance of APL with this
chromosomal abnormality.
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Psoriasis as a risk factor of pulmonary embolism — case report

Psorijaza kao faktor rizika od plu¢ne embolije
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Abstract

Introduction. Deep vein thrombosis and pulmonary em-
bolism, known as venous thromboembolism, constitute a
major global burden of disease. Both entities share the same
risk factors. Psoriasis is a common, chronic skin disease. It
also presents multisystemic inflaimmation, mainly affecting
skin and joints, but it is also associated with the significant
cardiovascular and metabolic states and comorbidities, on
the so-called “psoriatic march”. Case report. We presented
a 78-year-old female patient, with psoriasis associated with
pulmonary embolism which is accidentally discovered. We
did not find any other predisposing factor of this disease
(primary or secondary thrombophilia), except hyperhomo-
cysteinemia. The patient was treated with low molecular
weight heparin (enoxaparin), followed by the administration of
an oral vitamin K antagonist (warfarin sodium) in the weight
adjusted regimens. Additionally, we recommended vitamin B
complex, including folate. Supposed link between hyperho-
mocysteinemia and psoriasis was the decreased serum folate
level as the result of increased vitamin utilization in the skin be-
cause of increased DNA synthesis. Conclusion. The reported
case reflects existing literary knowledge about the increased risk
of VTE and arterial thromboembolic events in the psoriatic pa-
tients. The highest risk appears in the patients with a severe
disease and may be a consequence of systemic inflaimmation
and hyperhomocysteinemia.

Key words:
venous thrombosis; pulmonary embolism; psoriasis;
risk factors; comorbidity; homocysteine.

Apstrakt

Uvod. Duboka venska tromboza i pluéna embolija, poznate
kao venski tromboembolizam (VTIE), predstavljaju veliko
globalno opereéenje. Oba entiteta dele iste faktore rizika.
Psorijaza je cesta hroni¢na bolest koze. Takode, predstavlja
multisistemsko inflamatorno oboljenje, dominantno zahva-
tajudi kozu i zglobove koje je povezano sa znacajnim kardi-
ovaskularnim, metabolickim stanjima i komorbiditetima,
tzv. “psotijati¢ni mars”. Prikaz bolesnika. U radu prikazu-
jemo 78-godisnju bolesnicu sa psotijazom udruzenom sa
plu¢nim embolizmom koji je slucajno otkriven. Nije utve-
den drugi predisponirajuéi faktor (primarna ili sekundarna
trombofilija), izuzev hiperhomocisteinemije. Bolesnica je le-
¢ena niskomolekulskim heparinom (enoksafarin) i oralnim
antagonistom vitamina K (varfarin natrijum), u dozama od-
redenim prema telesnoj tezini. Dodatno smo preporucili
kompleks vitamina B i folate. Pretpostavljena veza izmedu
hiperhomocisteinemije i psorijaze predstavlja snizen nivo
folata u serumu, kao posledica njegove povecane potrosnje
u kozi, zbog povecane sinteze DNK. Zaklju€ak. Prikazani
slucaj ilustruje podatke iz literature da su bolesnici sa psori-
jazom u povisenom riziku od venskog i arterijskog trombo-
embolizma. Rizik je visi kod bolesnika sa teskim oblikom
bolesti, $to moze biti posledica sistemske inflamacije i hi-
perhomocisteinemije.

Kljucne reci:
tromboza, venska; pluca, embolija; psorijaza; faktori
rizika; komorbiditet; homocistein.

Introduction

Deep vein thrombosis (DVT) and pulmonary embolism
(PE), collectively referred to as venous thromboembolism
(VTE), constitute a major global burden of disease '. Both enti-
ties share the same risk factors. Clinical presentation ranges

from asymptomatic, incidentally discovered emboli to massive
embolism causing right ventricle failure and immediate death.
VTE may be “provoked” in the presence of a temporary
or some reversible risk factor (such as surgery, trauma, im-
mobilization, pregnancy, oral contraceptive use or hormone
replacement therapy) within the last 6 weeks to 3 months be-
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fore diagnosis, and “unprovoked” in the absence thereof. PE
may also occur in the absence of any known risk factor *.

The proportion of patients with idiopathic or unpro-
voked PE was about 20% in the International Cooperative
Pulmonary Embolism Registry (ICOPER) . Thrombosis in
the veins is triggered by venous stasis, hypercoagulability
and the vessel wall inflammation or injury. These 3 underly-
ing causes are known as the Virchow triad. All known clini-
cal risk factors for DVT and PE have their basis in one or
more elements of the triad. The most important clinically
identifiable risk markers for DVT and PE are a prior history
of DVT or PE, recent surgery or pregnancy, prolonged im-
mobilization, or underlying malignancy.

Psoriasis is a common, chronic skin disease usually
manifested as raised, well-demarcated, erythematous plaques
with adherent silvery scales. It also presents multi-systemic
inflammation, mainly affecting skin and joints, but also asso-
ciated with significant cardiovascular and metabolic states
and comorbidities, on the so-called “psoriatic march”: insulin
resistance, atherosclerosis, myocardial infarction, obesity and
metabolic syndrome *.

We present an old age female patient with severe pso-
riasis complicated with PE, which is accidentally discovered.

Case report

A female patient, 78 years old, was admitted to the Mil-
itary Medical Academy, Clinic for Dermatology and Vene-
reology because of generalized psoriasis. A diagnosis was
established 31 years ago, since when she had been treated
with topical corticosteroids and PUVA (psoralen + UVA
treatment) phototherapy with temporary and partially im-
provement of psoriasis. A classic systemic oral therapy and
biologics were never used. She denied any respiratory symp-
toms, except fatigue when she walked about 50 meters, dur-
ing last two months. Her past medical history included sta-
bile angina pectoris, chronic atrial fibrillation and arterial
hypertension. She denied any other diseases, allergies, smok-
ing, or alcohol consumption. A physical examination on ad-
mission revealed generalized dark red, sharply demarcated
skin plaques covered with silvery scale on the trunk and ex-
tremities (Figure 1).

Fig. 1 — Psoriatic skin changes: scaly erythematous plaques on trunk and extremities.
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PASI (Psoriasis Area and Severity Index) was 44. The
physical finding on the respiratory system and heart was
normal, except absolute arrhythmia. Also, varicose veins of
lower legs were noted. Chest radiography (CXR) showed el-
evated right hemidiaphragm and bilateral diffuse linear and
reticular pattern, predominantly in the lower lung fields. The
heart’s shadow was enlarged (Figure 2). Chest multidetector
computed tomography (MDCT) revealed moderate fibrous
changes in the lung parenchyma and bilateral embolus in the
lobar and segmental branches of pulmonary artery (Figure 3).

Fig. 2 — Chest radiography of the patient.

The patient was moved to the Clinic for Pulomonology
because of additional examination and treating. Initial labo-
ratory tests revealed an erythrocyte sedimentation rate (ESR)
of 39 mm/h (normal range 0-12), elevated C-reactive protein
(CRP) — 11.39 mg/L (normal range 0-3 mg/L), normal plate-
lets, white and red blood cells counts, decreased hemoglobin
level — 94 g/L (normal range 115-165 g/L), decreased hema-
tocrit — 0.31 (normal 0.37-0.47). The differential blood count
was normal. The routine biochemical analyses (electrolytes,
glucose, urea, creatinine, bilirubin, transaminases, lactate de-
hydrogenase, gama-glutamyl-transpeptidase, triglycerides,
low density lipoprotein (LDL) cholesterol and high density
lipoprotein (HDL) cholesterol and tumor markers (CEA, CA
15-3, CA 125, CA 19.9, CA 72.4, NSE, Cyfra 21.1) were
normal. The homocystein level was elevated — 23 umol/L
(normal range 4.9—15 pumol/L), the folate level was de-
creased — 4.22 nmol/L (normal 7-46 umol/L), vitamin B12 —
249 pmol/L (normal 156—672 pmol/L). Autoantibodies (anti-
nuclear, antibodies for extractable nuclear antigens, anticardi-
olipin, anti-CCP (cyclic citrullinated peptide), anti-neutrophil
cytoplasmic and lupus anticoagulant) were normal. Protein C,
protein S and antitrombin III were in the range of predicted val-
ues. Screening for mutations of Factor V Leiden, prothrombin
variant 20210A and MTHFR (methylenetetrahydrofolate reduc-
tase) showed wild type of genes.

The pulmonary function tests showed normal spirome-
try, carbon monoxide diffusion capacity and the respiratory
arterial blood gases at rest.

SLLAZLIO N WO Ll Ly

Vitrea®
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Fig. 3 — Multidetector computed tomography (MDCT) of the same patient (emboli are marked with a white arrow).

Electrocardiography revealed atrial fibrillation with
ventricular rate 64/minute, negative T wave in D2, D3, aVF
and V3-V6 precordial leads.

Doppler ultrasound of legs blood vessels showed the
moderate atherosclerotic plaques in the arteries with luminal
stenosis to 50% and no evidence of DVT.

Due to the fibrotic changes on the MDCT, broncho-
scopy was performed. The bronchoscopic finding was nor-
mal. The bronchoalveolare lavage (BAL) fluid analysis did

not show the bacterial, fungal agents, or acid fast bacilli. The
BAL cytology cell profile showed macrophages 45%, lym-
phocytes 15% and neutrophils 40%.

The patient was treated with low molecular weight hep-
arin (enoxaparin), followed by the administration of an oral
vitamin K antagonist (warfarin sodium) in the weight ad-
justed regimens. Additionally, we recommended vitamin B
complex, including folate.

Mili¢ R, et al. Vojnosanit Pregl 2019; 76(9): 968-972.
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Discussion

Several studies have demonstrated that cardiovascular
diseases and their associated risk factors are more common
in the patients with psoriasis than in the general population *”
The cause of this increased risk is only particularly clear.
Some authors suggested that there may be some intrinsic as-
sociated risk: elevated lipids were documented in the psoria-
sis patients at the time of their initial diagnosis when com-
pared to the non-psoriasis controls who were matched for the
body mass index (BMI) status as well as other demographic,
clinical, and lifestyle characteristics °. Others suggested that
psoriasis was an immune inflammatory disease characterized
by T helper — Thl and Thl7-driven inflammation with a
striking overlap of inflammatory markers and mediators with
atherosclerosis *''. Also, hyperhomocysteinemia, which may
be associated with atherothrombosis and VTE ", was re-
ported in the psoriatic patients '>'*. The relationship between
chronic inflammatory diseases (psoriasis, psoriatic arthritis
and rheumatoid arthritis) was evaluated in a cohort study
which was conducted in a primary care medical record data-
base in the UK with the data from 1994-2014. The patients
with mild psoriasis had the significantly elevated risks of
VTE (HR 1.35, 1.29, and 1.07, respectively) after adjusting
for the traditional risk factors. Severe psoriasis and psoriatic
arthritis threated with disease modifying anti-rheumatic
drugs, had an elevated but not a statistically significant risk
for VTE. The findings were similar for DVT. The age-and-
sex-adjusted risk of PE was elevated in the rheumatoid ar-
thritis, severe psoriasis ?and psoritac arthritis patients pre-
scribed a disease modifying anti-rheumatic drugs "°.? Like-
wise, a Danish Nationwide Cohort Study indicated that the
patients with psoriasis were at increased risk of VTE. The
highest risk was found to be in the young patients with se-
vere psoriasis '°. In a systematic review and meta-analysis
Ungprasert et al. 7 demonstrated a significant association be-
tween psoriasis and VTE with an overall 1.46-folds (95% CI
1.29-1.66) increased risk compared with the non-psoriasis
participants. The risk ratios were fairly consistent across the
studies, ranging from 1.35 to 1.66 .

In our patient, with earlier diagnosed severe psoriasis,
we established PE and generalized atherosclerosis (angina

pectoris and arteries in the legs). We did not find any other
causes of these diseases (primary, or secondary thrombo-
philia), except hyperhomocysteinemia (the serum level of the
homocystein was 1.5-fold elevated). Hyperhomocysteinae-
mia is a known risk factor for atherosclerosis and thrombo-
sis, and may interfere with the coagulation system, causing a
direct endothelial injury followed by facilitated thrombosis
and causing oxidative damage to the endothelium . A sup-
posed link between hyperhomocysteinemia and psoriasis was
the decreased serum folate level as the result of increased vi-
tamin utilization in the skin because of increased DNA syn-
thesis. Homocysteine is metabolized by either being con-
verted into methionine or cysteine. These processes require
folic acid and vitamin B12. Also, the markers of systemic in-
flammation (ESR, CRP) were elevated in our patient, which is
in correlation with the immune-inflammatory hypothesis * '°.

Clinical probability of PE in our patient was low (re-
vised Geneva score 1), so the mild fibrotic changes seen at
CXR were a reason to do MDCT. Pulmonary fibrosis (PF) in
the psoriatic patients usually presents a complication of sys-
temic therapy (methotrexate, tumor necrosis factor-o inhibi-
tors like infliximab, etanercept and adalimumab) '>'*. PF as
an extra-cutaneous manifestation of psoriasis is uncommon *°
and usually linked to psoriatic arthritis. Anyway, we estab-
lished neutrophilic alveolitis in our patient, but we did not
perform the lung biopsy because of increased risk (age, co-
morbidities). She did not receive systemic treatment, so we
did not establish etiology of PF, therefore we cannot claim
that PF in our patient is a consequence of psoriasis. Several
studies showed a relationship between idiopathic pulmonary
fibrosis and an increased risk of vascular diseases *"**. How-
ever, in our case, there was mild pulmonary fibrosis, with no
radiological criteria for diffuse parenchymal (interstitial)
lung diseases.

Conclusion

The reported case reflects existing literary knowledge
about an increased risk of VTE and arterial thromboembolic
events in the psoriatic patients. The highest risk is in the pa-
tients with severe disease, and may be an effect of systemic
inflammation and hyperhomocysteinemia.

REFERENCES

1. Di Nisio M, van Es N, Biiller HR. Deep vein thrombosis and
pulmonary embolism. Lancet 2016; 388(10063): 3060-73.

2. Konstantinides SV, Torbicki A, Agnelli G, Danchin N, Fitzmanrice
D, Gali¢ N, et al. 2014 ESC Guidelines on the diagnosis and
management of acute pulmonary embolism. Eur Heart ] 2014;
35(43): 3033-80.

3. Goldbaber SZ, Visani 1., De Rosa M. Acute pulmonary embo-
lism: clinical outcomes in the International Cooperative Pul-
monary Embolism Registry (ICOPER). Lancet 1999;
353(9162): 1386-89.

4. Boehneke W, Boehncke S, Tobin A, Kirby B. The ‘psoriatic march’:
a concept of how severe psoriasis may drive cardiovascular
comorbidity. Exp Dermatol 2011; 20(4): 303—7.

Mili¢ R, et al. Vojnosanit Pregl 2019; 76(9): 968-972.

5. Albareda M, Ravella A, Castelld M, Saborit S, Peramiquel L, 1/ila
L. Metabolic syndrome and its components in patients with
psoriasis. SpringerPlus 2014; 3(1): 612.

6. Armmstrong AW, Harskamp CT, Armstrong EJ. Psoriasis and met-
abolic syndrome: A systematic review and meta-analysis of ob-
servational studies. ] Am Acad Dermatol 2013; 68(4): 654—062.

7. Dinié ]WZ Zeleviéc RD, Hajdukovié Z, Mijuskovié M, Djuri¢ P, Jovié
Z, et al. Psoriasis is the independent factor for early atheroscle-
rosis: A prospective study of cardiometabolic risk profile. Vo-
jnosanit Pregl 2016; 73(12): 1094-101.

8. Mallbris 1, Granath F, Hamsten A, Stihle M. Psoriasis is associ-
ated with lipid abnormalities at the onset of skin disease. ] Am
Acad Dermatol 2006; 54(4): 614-21.



Page 972

VOJNOSANITETSKI PREGLED

Vol. 76, No 9

9.

10.

11.

12.

13.

14.

15.

16.

Nestle FO, Kaplan DH, Barker ]. Psoriasis. N Engl | Med 2009;
361(5): 496-509.

Hansson GK. Inflammation, atherosclerosis, and coronaty ar-
tery disease. N Engl ] Med 2005; 352(16): 1685-95.

Hirmerova ]. Homocysteine and venous thromboembolism—Is
there any link? Cor Vasa 2013; 55(3) :e248—e258.

Gisondi P, Girolomoni G. Psoriasis and atherothrombotic dis-
eases: disease-specific and non-disease-specific risk factors.
Semin Thromb Hemost 2009; 35(3): 313-24.

Karabudak O, Ulusoy RE, Erikci AA, Solmazgn! E, Dogan B,
Harmanyeri Y. Inflammation and hypercoagulable state in adult
psoriatic men. Acta Derm Venereol 2008; 88(4): 337—40.
Yudhishdran JM, Navinan R, Jeyalakshmy S, Ratnatilaka A. Portal
vein thrombosis associated with psoriasis: a case report. BMC
Res Notes 2015; 8: 87.

Ogdie A, Kay McGill N, Shin DB, Takeshita ], Jon Love T, et al.
Risk of venous thromboembolism in patients with psoriatic ar-
thritis, psoriasis and rheumatoid arthritis: a general population-
based cohort study. Eur Heart | 2018; 39(39): 3608—14.
Ableboff O, Gislason GH, Lindbardsen ], Charlot MG, Jorgensen
CH, Olesen ]B, et al. Psoriasis Carries an Increased Risk of Ve-
nous Thromboembolism: A Danish Nationwide Cohort Study.
PLoS ONE 2011; 6(3): e18125.

17.

Ungprasert P, Sangunankeo A, Upala S, Suksaranjit P. Psoriasis and
risk of venous thromboembolism: a systematic review and me-

ta-analysis. QJM 2014; 107(10): 793-7.

18. Jakubovic BD, Donovan A, Webster PM, Shear NH. Methotrexate-

19.

20.

21.

22.

induced pulmonary toxicity. Can Respir ] 2013; 20(3): 153-5.
Baum S, Schachter O, Barzilai A. Pulmonary fibrosis induced by
anti-TNF-Alpha treatment. Harefuah 2016; 155(10): 600-3.
(Hebrew)

Bourke S, Campbell |, Henderson AF, Stevenson RD. Apical pul-
monary fibrosis in psoriasis. Br ] Dis Chest 1988; 82(4): 444—6.
Farghaly S, El-Abdin AZ. Pulmonary fibrosis as a risk factor for
thromboembolic disease. Egypt ] Bronchol 2015; 9(2): 160—4.
Sprunger DB, Olson AL, Huie T], Fernandez-Perez ER, Fischer A,
Solomon ]], et al. Pulmonary fibrosis is associated with an ele-
vated risk of thromboembolic disease. Eur Respir ] 2012;
39(1): 125-32.

Received on July 17, 2017.
Revised on june 10, 2019.
Accepted July 18, 2019.
Online First September, 2019.

Mili¢ R, et al. Vojnosanit Pregl 2019; 76(9): 968-972.



Vol. 76, No. 9

VOIJNOSANITETSKI PREGLED

Page 973

INSTRUCTIONS TO THE AUTHORS

The Vojnosanitetski pregled (VSP) is an Open Access Journal
All articles can be downloaded free from the web-site
(http://www.vma.mod.gov.rs/sr/vojnosanitetski-pregled) with the use of li-
cense: the Creative Commons — Attribution-ShareAlike (CC BY-SA)
(http://creativecommons.org/licenses/by-as/4.0/).

The VSP publishes only papers not published before, nor submitted to any
other journals, in the order determined by the Editorial Board. Any attempted
plagiarism or self-plagiarism will be punished. When submitting a paper to
the VSP electronic editing system (http:/aseestant.ceon.rs/index.php), the
following should be enclosed: a statement on meeting any technical require-
ments, a statement signed by all the authors that the paper on the whole
and/or partly has not been submitted nor accepted for publication elsewhere,
a statement specifying the actual contribution of each author, no conflict of
interest statement that make them responsible for meeting any requirements
set. What follows subsequently is the acceptance of a paper for further editing
procedure. The manuscripts submitted to the VSP pass in-house and external
peer review. All authors pay “Article Processing Charge” for coverage all ed-
iting and publishing expenses. Domestic authors pay 5,000 RSD, and those
from aboard 150 euros. The editing and publishing fee is required for sub-
stantive editing, facts and references validations, copy editing, and publishing
online and in print by editorial staff of the Journal. No additional fees, other
than stated above, are required even if an author who already paid the fee
would have more articles accepted for publishing in the year when fee was
paid. All authors who pay this fee may, if want, receive printed version of the
Journal in year when fee is payed. Please note that the payment of this charge
does not guarantee acceptance of the manuscript for publication and does not
influence the outcome of the review procedure. The requirement about pay-
ing “Article Processing Charge” does not apply to reviewers, members of the
Editorial Board and the Publisher’s Council of the Journal, young researchers
and students, as well as any of the subscribers of the Journal.

The VSP publishes: editorials, original articles, short communica-
tions, reviews/meta-analyses, case reports, medical history (general or
mlhtary) personal views, invited comments, letters to the editor, reports
from scientific meetings, book reviews, and ‘other. Original articles, short
communications, meta-analyses and case reports are published with ab-
stracts in both English and Serbian.

General review papers will be accepted by the Editorial Board only if
the authors prove themselves as the experts in the fields they write on by
citing not less than 5 self-citations.

Papers should be written on IBM-compatible PC, using 12 pt font, and
double spacing, with at least 4 cm left margin. Bold and italic letters should
be avoided as reserved for subtitles. Original articles, reviews, meta-analyses
and articles from medical history shoul(% not exceed 16 pages; current topics
10; case reports 6; short communications 5; letters to the editor and com-
ments 3,and repons on scientific meetings and book reviews 2.

All measurements should be reported in the metric system of the
International System of Units (SI), and the standard internationally
accepted terms (except for mmHg and °C).

MS Word for Windows (97, 2000, XP, 2003) is recommended for
word processing; other programs are to be used only exceptionally. 1l-
lustrations should be made using standard Windows programs, Micro-
soft Office (Excel, Word Graph). The use of colors and shading in
graphs should be avoided.

Papers should be prepared in accordance with the Vancouver Convention.

Papers are reviewed anonymously by at least two editors and/or in-
vited reviewers. Remarks and suggestions are sent to the author for final
composition. Galley proofs are sent to the corresponding author for final
agreement.

Preparation of manuscript

Parts of the manuscript are: Title page; Abstract with Key words; Text;
Acknowledgements (to the authors’ desire), References, Enclosures.

1. Title page

a) The title should be concise but informative, while subheadings
should be avoided;

b) Full names of the authors signed as follows: *, 1, £, §, [l, I, **, Tt o -

c¢) Exact names and places of department(s) and institution(s) of af-
filiation where the studies were performed, city and the state for any au-
thors, clearly marked by standard footnote signs;

d) Conclusion could be a separate chapter or the last paragraph of the
discussion;

e) Data on the corresponding author.
2. Abstract and key words

The second page should carry a structured abstract (250-300 words for
original articles and meta-analyses) with the title of the article. In short,
clear sentences the authors should write the Background/Aim, major
procedures — Methods (choice of subjects or laboratory animals; meth-
ods for observation and analysis), the obtained findings — Results (con-
crete data and their statistical significance), and the Conclusion.
It should emphasize new and important aspects of the study or observa-
tions. A structured abstract for case reports (up to 250 words) should
contain subtitles Introduction, Case report, Conclusion). Below the

abstract Key words should provide 3—10 key words or short phrases that
indicate the topic of the article.

3. Text

The text of the articles includes: Introduction, Methods, Results, and
Discussion. Long articles may need subheadmgs within some sections to
clarify their content.

Introduction. After the introductory notes, the aim of the article should be
stated in brief (the reasons for the study or observation), only significant data
from the literature, but not extensive, detailed consideratuion of the subject,
nor data or conclusions from the work being reported.

Methods. The selection of study or experimental subjects (patients or
experimental animals, including controls) should be clearly described.
The methods, apparatus (manufacturer's name and address in parenthe-
ses), and procedures should be identified in sufficient detail to allow
other workers to reproduce the results. Also, give references to estab-
lished methods, including statistical methods. Identlfy precisely all drugs
and chemicals used with generic name(s), dose(s), and route(s) of ad-
ministration. State the approval of the Ethnics Committee for the tests in
humans and animals.

Results should be presented in logical sequence in the text, tables and
illustrations. Emphasize or summarize only important observations.

Discussion is to emphasize the new and significant aspects of the
study and the conclusions that result from them. Relate the observations
to other relevant studies. Link the conclusions with the goals of the
study, but avoid unqualified statements and conclusions not completely
supported by your data.

References

References should be superscripted and numerated consecutively in the
order of their first mentioning within the text. All the authors should be
listed, but if there are more than 6 authors, give the first 6 followed by et
al. Do not use abstracts, secondary publications, oral communications, un-
published papers, official and classified documents. References to papers
accepted but not yet published should be cited as ”in press“. Information
from manuscripts not yet accepted should be cited as “unpublished data“.
Data from the Internet are cited with the date of citation.

Examples of references:

Jurhar-Pavlova M, Petlichkovski A, TrajkovD, Efinska-Mladenovska O,
Arsov T, Strezova A, et al. Influence of the elevated ambient temperature
on immunoglobulin G and immunoglobulin G subclasses in sera of Wis-
tar rats. Vojnosanit Pregl 2003; 60(6): 657-612.

DiMaio VJ. Forensic Pathology. 2nd ed. Boca Raton: CRC Press; 2001.

Blinder MA. Anemia and Transfusion Therapy. In: Ahya NS, Flood K,
Paranjothi S, editors. The Washington Manual of Medical Therapeutics, 30th
edition. Boston: Lippincot, Williams and Wilkins; 2001. p. 413-28.

Christensen S, Oppacher F. An analysis of Koza's computational effort
statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the Sth European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Abood S. Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun
[cited 2002 Aug 12]; 102(6): [about 3 p.]. Available from:
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Tables

Each table should be typed double-spaced 1,5 on a separate sheet,
numbered in the order of their first citation in the text in the upper right
corner and supplied with a brief title each. Explanatory notes are printed
under a table. Each table should be mentioned in the text. If data from
another source are used, acknowledge fully.

Illustrations

Any forms of graphic enclosures are considered to bi figures and
should be submitted as additional databases in the System of Assistent.
Letters, numbers, and symbols should be clear and uniform, of sufficient
size that when reduced for publication, each item will still be legible.
Each figure should have a label on its back indicating the number of the
figure, author's name, and top of the figure (Figure 1, Figure 2 and so
on). If a figure has been published, state the original source.

Legends for illustrations are typed on a separate page, with Arabic
numbers corresponding to the illustrations. If used to identify parts of
the illustrations, the symbols, arrows, numbers, or letters should be iden-
tified and explamed clearly in the legend Explam the method of staining
in photomicrographs.

Abbreviations and acronyms

Authors are encouraged to use abbreviations and acronyms in the
manuscript in the following manner: abbreviations and acronyms must
be defined the first time they are used in the text consistently throughout
the whole manuscript, tables, and graphics; abbreviations should be used
only for terms that appear more than three times in text; abbreviations
should be sparingly used.

An alphabetical list of all abbreviations used in the paper, followed by
their full definitions, should be provided on submission.

Detailed Instructions are available at the web site:
www.vma.mod.gov.rs/vsp
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UPUTSTVO AUTORIMA

Vojnosanitetski pregled (VSP) je dostupan u reZimu otvorenog pris-
tupa. Clanci objavljeni u ¢asopisu mogu se besplatno preuzeti sa sajta
Casopisa http://www.vma.mod.gov.rs/sr/ uz primenu licence Creative
Commons Autorstvo-Deliti pod istim uslovima (CC BY-SA)
(http://creativecommons.org/licenses/by-sa/4.0).

VSP objavljuje radove koji nisu ranije nigde objavljivani, niti preda-
ti za objavljivanje redosledom koji odreduje uredivacki odbor. Svaki
pokusSaj plagijarizma ili autoplagijarizma kaznjava se. Prilikom prijave
rada u sistem elektronskog uredivanja ,,Vojnosanitetskog pregle-
da“(http://aseestant.ceon.rs/index.php) neophodno je priloziti izjavu da su
ispunjeni svi postavljeni tehnicki zahtevi ukljucujuci i izjavu koju potpisuju
svi autori da rad nije ranije ni u celini, niti delimiCno objavljen niti prihvacen
za Stampanje u drugom casopisu. Izjavu o pojedinaénom doprinosu svakog
od autora rada potpisanu od svih autora, treba skenirati i poslati uz rad kao
dopunsku datoteku. Takode, autori su obavezni da dostave i potpisanu izjavu
o nepostojanju sukoba interesa ¢ime postaju odgovorni za ispunjavanje svih
postavljenih uslova. Ovome sledi odluka o prihvatanju za dalji uredivacki po-
stupak. Rukopisi pristigli u Redakciju ¢asopisa podlezu internoj i eksternoj
recenziji. Svi autori duzni su da plate “Article Processing Charge” za pokrice
troSkova jeziCke, strune i tehnicke obrade rukopisa, kao i njegovog objavlji-
vanja. Domaci autori placaju iznos od 5 000 dinara, a inostrani 150 eura.
Dodatna placanja nisu predvidena ¢ak i u slucaju da autor koji je veé pret-
hodno platio traZeni iznos, ima vi$e prihvacenih radova za objavljivanje u
godini u kojoj je izvrsio uplatu Svi autori koji su platili “Article Processing
Charge” mogu, ukoliko Zele, dobijati Stampanu verziju ¢asopisa tokom godi-
ne u kojoj je izvrSena uplata. Placanje ovog iznosa ne garantuje prihvatanje
rukopisa za objavljivanje i ne utice na ishod recenzije.

Od obaveze placanja pokri¢a navedenih troSkova oslobodeni su recenzenti,
¢lanovi Uredivackog odbora i Izdavackog saveta VSP, studenti i mladi istra-
zivaci, kao i pretplatnici Casopisa.

U VSP-u se objavljuju uvednici, originalni ¢lanci, prethodna ili
kratka saopStenja, revijski radovi tipa opSteg pregleda (uz uslov da
autori navodenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj pisu), aktuelne teme, metaanalize, kazuistika, seminar prak-
ticnog lekara, Clanci iz istorije medicine, li¢ni stavovi, naruceni ko-
mentari, pisma uredniStvu, izvestaji sa naucnih i stru¢nih skupova, pri-
kazi knjlga i drugi prilozi. Radovi tipa originalnih ¢lanaka, prethodnih ili
kratkih saopStenja, metaanalize i kazuistike objavljuju se uz apstrakte
na srpskom i engleskom jeziku.

Rukopis se piSe sa proredom 1,5 sa levom marginom od 4 em. Koristi-
ti font veliCine 12, a nacelno izbegavati upotrebu bold i italic slova, koja
su rezervisana za podnaslove. Originalni ¢lanci, opsti pregledi i metaanali-
ze i ¢lanci iz istorije medicine ne smeju prelazm 16 stranica (bez priloga);
aktuelne teme — deset, seminar prakticnog lekara — osam, kazuistika — Sest,
prethodna saopstenja — pet, a komentari 1 pisma uredniku — tri, izvestaji sa
skupova i prikazi knjiga — dve stranice.

U celom radu obavezno je koris¢enje medunarodnog sistema mera
(SI) i standardnih medunarodno prihvaéenih termina (sem mm Hg i °C).

Za obradu teksta koristiti program Word for Windows verzije 97,
2000, XP ili 2003. Za izradu grafickih priloga koristiti standardne gra-
ficke programe za Windows, pozeljno iz programskog paketa Micro-
soft Office (Excel, Word Graph). Kod kompjuterske izrade grafika
izbegavati upotrebu boja i sen¢enja pozadine.

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.

Prispeli radovi kao anonimni podlezu uredivackoj obradi i recenziji
najmanje dva urednika/recenzenta. Primedbe i sugestije uredni-
ka/recenzenata dostavljaju se autoru radi konacnog oblikovanja. Pre ob-
jave, rad se upucuje autoru odredenom za korespodenciju na konaénu
saglasnost.

Priprema rada

Delovi rada su: naslovna strana, apstrakt sa kljuénim re¢ima,
tekst rada, zahvalnost (po Zzelji), literatura, prilozi.

1. Naslovna strana

a) Pozeljno je da naslov bude kratak, jasan i informativan i da odgovara
sadrzaju, podnaslove izbegavati.

b) Ispisuju se puna imena i prezimena autora sa oznakama redom: *, f,
L&Y

¢) Navode se puni nazivi ustanove i organizacijske jedinice u kojima je
rad obavljen mesta i drzave za svakog autora, koristeci standardne znake
za fusnote.

d) Zaklju¢ak moze da bude posebno poglavlje ili se iznosi u poslednjem
pasusu diskusije.

¢) Podaci o autoru za korespodenciju.
2. Apstrakt i kljucne reci

Na drugoj stranici nalazi se strukturisani apstrakt (250-300 reci za
originalne ¢lanke i meta-analize) sa naslovom rada. Kratkim receni-
cama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada, osnov-
ne procedure — Metode (izbor ispitanika ili laboratorijskih Zivotinja,
metode posmatranja i analize), glavni nalazi — Rezultati (konkretni
podaci i njihova statisticka znacajnost) i glavni Zakljucak. Naglasiti
nove i znacajne aspekte studije ili zapazanja. Strukturisani apstrakt za
kazuistiku (do 250 reci), sadrzi podnaslove Uvod, Prikaz bolesnika i

Zaklju€ak). Ispod apstrakta, ,,Klju¢ne reci“ sadrze 3—10 kljucnih reci
ili kratkih izraza koje ukazuju na sadrzinu ¢lanka.

3. Tekst ¢lanka

Tekst sadrzi sledeca poglavlja: uved, metode, rezultate i diskusiju.
Uvod. Posle uvodnih napomena, navesti cilj rada. Ukratko izneti razloge
za studiju ili posmatranje. Navesti samo vazne podatke iz literature a ne
opSirna razmatranja o predmetu rada, kao ni p()({)atke ili zakljucke iz rada
o kome se izveStava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne zivotinje, ukljuéujué¢i kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaca u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omoguci reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode, ukljucu-
Jjuci i statisticke. Tacno identifikovati sve primenjene lekove i1 hemika-
lije, ukl]ucu]um generitko ime, doze i nacine davanja. Za ispitivanja na
ljudima i zivotinjama navesti saglasnost nadleznog etickog komiteta.

__Rezultate prikazati logi¢kim redosledom u tekstu, tabelama i ilustra-
cijama. U tekstu naglasiti ili sumirati samo znacajna zapazanja.

U diskusiji naglasiti nove i znacajne aspekte studije i izvedene za-
kljucke. Posmatranja dovesti u vezu sa drugim relevantnim studijama, u
nacelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati za-
kljucke sa ciljevima rada, ali izbegavati nesumnjive tvrdnje i one za-
kljucke koje podaci iz rada ne podrzavaju u potpunosti.

Literatura

U radu literatura se citira kao superskript, a popisuje rednim broje-
vima pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali
ako broj prelazi Sest, navodi se prvih Sest i et al. Svi podaci o citiranoj
literaturi moraju biti taéni. Literatura se u celini citira na engleskom
Jeziku, a iza naslova se navodi jezik ¢lanka u zagradi. Ne prihvata se
citiranje apstrakata, sekundarnih publikacija, usmenih saopstenja,
neobjavljenih radova, sluzbenih i poverljivih dokumenata. Radovi koji
su pr1hvacen1 za Stampu, ali jo§ nisu objavljeni, navode se uz dodatak
,,u Stampi“. Rukopisi koji su predati, ali jo§ nisu prihvaceni za Stampu,
u tekstu se citiraju kao ,,neobjavljeni podaci“ (u zagradi). Podaci sa
Interneta citiraju se uz navodenje datuma pristupa tim podacima.

Primeri referenci:

Durovi¢c BM. Endothelial trauma in the surgery of cataract. Vojnosanit
Pregl 2004; 61(5): 491-7. (Serbian)

Balint B. From the haemotherapy to the haemomodulation. Beograd:
Zavod za udzbenike i nastavna sredstva; 2001. (Serbian)

Miadenovié T, Kandolf L, Mijuskovi¢ ZP. Lasers in dermatology. In:
Karadagli¢ b, editor. Dermatology. Beograd: Vojnoizdavacki zavod &
Verzal Press; 2000. p. 1437-49. (Serbian)

Christensen S, Oppacher F. An analysis of Koza's computational ef-
fort statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the 5th European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Abood S. Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun [cited
2002 Aug 12]; 102(6): [about 3 p.]. Available from:
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Tabele

Sve tabele pripremaju se sa proredom 1,5 na posebnom listu. Obelezavaju
se arapskim brojevima, redosledom pOJavljlvanJa u desnom uglu (Tabela 1),
a svakoj se daje kratak naslov. Objasnjenja se daju u fus-noti, ne u zaglavlju.
Svaka tabela mora da se pomene u tekstu. Ako se koriste tudi podaci, obave-
zno ih navesti kao i svaki drugi podatak iz literature.

Tlustracije

Slikama se zovu svi oblici grafickih priloga i predaju se kao dopunske dato-
teke u sistemu aseestant. Slova, brojevi 1 simboli treba da su jasni 1 ujednaceni,
a dovoljne veli¢ine da prilikom umanjivanja budu ¢itljivi. Slike treba da budu
jasne i obeleZene brojevima, onim redom kojim se navode u tekstu (SL 15 SL 2
itd.). Ukoliko je slika ve¢ negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu, koriste¢i arapske brojeve.
Ukoliko se koriste simboli, strelice, brojevi ili slova za objaSnjavanje pojedi-
nog dela ilustracije, svaki pojedinacno treba objasniti u legendi. Za fp tomi-
krografije navesti metod bojenja i podatak o uvecanju.

Skracéenice i akronimi

Skracenice i akronimi u rukopisu treba da budu koriS¢eni na slede¢i nacin;
definisati skracenice i akronime pri njithovom prvom pojavljivanju u tekstu i
koristiti ih konzistentno kroz Citav. tekst, tabeﬁ: i slike; koristiti ih samo za
termine koji se pominju vise od tri puta u tekstu; da bi se olaksalo citaocu,
skracenice 1 aktinome treba $tedljivo koristiti.

Abecedni p 1’lﬁ(ls svih skracenica i akronima sa objaSnjenjima treba dosta-
viti pri predaji rukopisa.

Detaljno uputstvo moZe se dobiti u redakeiji ili na sajtu:
www.via.mod.gov.rs/vsp
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