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Abstract

Background/Aim. The most frequent therapeutic method
for achalasia is balloon dilatation (BD). Esophageal scintig-
raphy is potentially the most convenient method for the
evaluation of achalasia by quantifying esophageal transit.
The aim of this study was to present the results of esopha-
geal scintigraphy (ES) in achalasia treated by BD for a long
period of time, from 1997 to 2016, and to set parameters
suitable for predicting treatment outcomes. Methods. Two-
phase ES in anterior projection was performed. The first
phase involved swallowing 10 mL of water with 18.5 MBq
PmTc in a supine position. The second phase was pet-
formed in a standing position after swallowing 100 mL of
water. The retention index (RI) of esophageal radioactivity
was calculated after the imaging using registered esophageal
and gastric counts. ES was performed in 52 patients (34
males and 18 females, aged 22—75 years, the median age 44
years) before and after BD. In 31 patients, only two scintig-
raphies were performed. In the remaining 21 patients, fol-
low-up and repeated scintigraphies were continued includ-
ing the patients with therapeutic failure and repeated BD.
BD was repeated in 8 patients, and those were followed up
and evaluated over time. Modified BD was performed with
Rigiflex balloon dilators. Results. A typical scintigraphic

Apstrakt

Uvod/Cilj. Najce$¢a terapijska metoda za ahalaziju je
balon dilatacija (BD). Scintigrafija jednjaka je potencijalno
najpogodnija metoda za procenu ahalazije kvantifikovanjem
ezofagealnog tranzita. Cilj rada je bio da se prikazu rezulta-
ti primene scintigrafije jednjaka (SJ) kod bolesnika sa ahal-
azijom lecenih BD u periodu od 1997. do 2016. godine i
pronalazenje parametara pogodnih za predvidanje rezultata
lecenja. Metode. Dvofazna SJ izvodena je u anteriornoj
projekciji. Prva faza je radena u leze¢em polozaju gutan-
jem 10 mL vode sa 18,5 MBq *™Tc. Druga faza je

finding in the supine position was passive esophage-
al filling without the evidence of motility, and in most pa-
tients, 43 of them (83%), radionuclide elimination in the
stomach was absent. Evaluating values before and long af-
ter the first BD, it was shown that certain values of RI in-
dicated remission or relapse of the disease. The RI differ-
ence higher than 50% after BD was a reliable indicator of
a longer remission. The age and gender of patients had no
impact on the outcome of dilatation, but younger patients
were with a higher risk of early failure (6 patients during
the first year after BD). ES showed that the first BD was
initially successful in 50 patients and after the follow-up in
41 (79%) patients. Conclusion. A two-phase su-
pine/standing ES is most suitable for diagnosing and the
follow-up of achalasia. RI represents an important pa-
rameter for the evaluation and prediction of therapeutic
response. The RI difference of more than 50% after BD is
a reliable predictor of a longer remission. Age and gender
have no impact on dilatation outcome, but patients young-
er than 40 years have a higher risk of early therapeutic
failure.

Key words:
balloon dilatation; esophagus; achalasia; prognosis;
radionuclide imaging; treatment outcome

izvodena u stoje¢em polozaju nakon gutanja 100 mL vode.
Posle scintigrafije, izracunavan je indeks retencije (RI)
koriséenjem registrovanih impulsa jednjaka i zeluca. Kod
52 bolesnika — 34 muskaraca i 18 Zena, zivotne dobi iz-
medu 22 i 75 godina Zivota, medijana 44 godine, uradena
je SJ pre i posle BD. Kod 31 bolesnika uradene su samo
po dve scintigrafije. Kod ostalih 21 bolesnika nastavljeni
su pracenje i kontrolne scintigrafije, ukljucujuéi i bolesnike
s neuspehom i ponovljenim BD. Kod 8 bolesnika, koji su
dalje praceni, ponovljena je BD. Modifikovana BD radena je
primenom Rigiflex balon dilatatora. Rezultati. Tipic¢an scin-
tigrafski nalaz u leze¢em polozaju bio je pasivno ispunjavan
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je jednjaka bez uocljivog motiliteta i kod vecine bolesnika,
njih 43 (83%), bila je odsutna eliminacija radionuklida u
zeludac. Procenjujudi vrednosti RI pre prve BD i duze
vreme posle nje, pokazano je da odredene vrednosti RI
ukazuju na remisiju ili relaps bolesti. Razlika vrednosti RI
posle BD veca od 50% pokazala se kao pouzdan prediktor
dugotrajne remisije. Starost i pol bolesnika nisu uticali na
rezultat dilatacije, ali su bolesnici mladi od 40 godina
imali veéi rizik od ranog neuspeha (6 bolesnika u toku
prve godine posle BD). Nalaz SJ ukazao je na to da je
prva BD bila inicijalno uspesna kod 50 bolesnika, a posle
perioda pracenja kod 41 (79%) bolesnika. ZakljucCak.

Dvofazna scintigrafija jednjaka u leZecem/stojeéem
polozaju je najpogodnija metoda za dijagnostikovanje i
pracenje ahalazije. Za procenu i predvidanje terapeutskog
odgovora RI je vazan pokazatelj. Razlika RI veéa od 50%
posle BD je pouzdani prediktor duze remisije. Starost i
pol bolesnika ne uti¢u na rezultat dilatacije jednjaka, ali
bolesnici mladi od 40 godina imaju vedéi rizik od ranog
neuspeha lecenja.

Kljucne reci:
dilatacija balonom; jednjak; jednjak, ahalazija;
prognoza; scintigrafija; leCenje, ishod.

Introduction

Achalasia is a primary esophageal motor disorder
characterized by the loss of peristalsis and the failure of
relaxation of the lower esophageal sphincter (LES). It is
caused by the loss of myenteric neurons, probably as a
consequence of a nonreversible autoimmune process 2. The
aim of the treatment is primarily to relieve dysphagia. The
most frequent therapeutic method is pneumatic balloon
dilatation (BD) which alleviates transit through the LES and
leads to a long remission in most patients . Some patients
are subjected to failed dilatation or a shorter or longer period
ending with disease relapse. Clinical success can be
evaluated by several methods: follow-up with patient’s
symptoms (symptom scores), radiography of esophagus,
esophageal manometry, and esophageal scintigraphy (ES).
ES is potentially the most convenient method because it is
safe, simple, quantitative, and with low radiation dose > %12,
Due to a non-standardized protocol of investigation, ES is
underestimated and neglected in diagnostic protocols 4 %°.
Numerous studies have tried to find predictive factors for the
clinical success of BD %!21621 The purpose of this paper
was to present the ES results in achalasia treated by BD and
to set parameters suitable for predicting the prognosis of the
disease and, consequently, the treatment outcomes.

Methods

The data of patients were retrospectively evaluated. The
diagnosis of achalasia was confirmed after a clinical evalua-
tion, endoscopy, radiography, and manometry. All patients
were evaluated with ES before and after BD. Patients with a
previous unassessed dilatation, botulinum toxin, and surgical
therapy were excluded. The patients were examined and fol-
lowed up for a long period of time, from 1997 to 2016.

Modified BD was performed with Rigiflex balloon dila-
tor (Boston Scientific USA), without sedation, up to the pain
threshold of patients 4 In 44 patients, one BD was per-
formed, and in 8 patients, two BD were done due to the re-
lapse of disease (in 7 patients) and dilatation failure (in one
patient).

ES was performed in 52 patients (34 males and 18 fe-
males, aged 22-75 years, the median age was 44 years) be-
fore and after BD. In 31 patients, only two scintigraphies, be-

fore and after BD, were performed. In the remaining 21 pa-
tients, follow-up and repeated scintigraphies were continued,
including the patients with therapeutic failure and repeated
BD (follow-up period of 6 months to 17 years, median 26.5
months). BD was repeated in 8 patients, and these were fol-
lowed up and evaluated over time.

Two-phase scintigraphy was performed. The first phase
was in the supine position. A patient swallowed 10 mL of
water with 18.5 MBq of ®"Tc-pertechnetate. Imaging was
performed with gamma camera Siemens Orbiter in anterior
projection with the camera head over the patient (1 image
every 4 sec; 16 images were made). After the first phase, the
patient stood up, and after moving the head of the camera, it
was positioned in front of the standing patient. A glass with
100 mL of water was added to the patient, and he/she swal-
lowed the water with simultaneous imaging: 16 images every
4 sec, and additional 4 images every 4 sec (these images
were made after positioning the patient’s stomach in the cen-
ter of the camera field). The recorded images were analyzed
visually, and the time-activity curves were constructed. After
the imaging, the retention index (RI) of esophageal radioac-
tivity was calculated using the formula RI (%) = E/(E + V) x
100% (E - esophageal activity; V — stomach activity and
bowel activity if present). Background activity correction
was applied when the ratio E/V or V/E was more or equal to
3: 1. The presence of gastric activity in supine and standing
position before drinking a glass of water was recorded.

BD was successful if the RI value after
BD decreased more than 50% from its value before BD.
Relapse occurred if the RI value during the follow-
up increased more than 50% of its basic value before dila-
tation or the RI value was higher than 30% of its basic
value and with a constant increase on at least two consec-
utive control scintigrams.

The statistical analysis was done in all patients and in
the group of the followed patients. The analysis in the fol-
lowed patients included one patient with initially failed BD
(a total of 21 patients). In the descriptive statistics, medi-
ans, frequencies, and ranges were used. Median was used
as the only statistical measure of central tendency. The 2
test and Fisher’s exact test were used to compare categori-
cal variables presented as frequencies. The Mann-Whitney
U test and Wilcoxon signed ranks test analyzed numeric
variables presented as medians. The predictive value of the
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RI value after BD was assessed with logistic regression
analysis. The result was statistically significant when the p-
value was less than 0.05. The used statistical software was
StatsDirect version 2.7.

Results

In all patients, ES was performed before BD. Scinti-
graphic findings were typical. In the supine position, the
esophagus was passively filling without evidence of motility
(Figure 1), and there was no elimination of activity to the
stomach after 60 seconds (43 patients) or with minimal elim-
ination in some patients (9 patients). After the patient’s tran-
sition to a standing position, there were more cases of gastric
activity before drinking water (16 patients). After drinking
100 mL of water, variable esophageal retention was recorded
(in 27 patients, Rl was higher than 50%). In 14 patients, the
maximal 100% retention occurred. In 25 patients, retention
was less than 50%.

©)

After BD in all patients, esophageal scintigrams ob-
tained in the supine position were similar to the previous be-
fore BD (absent motility), with a higher number of patients
with visible gastric elimination (21 patients). Images in
standing position showed much more patients with gastric
elimination before additional water load (39 patients). The
great reduction of radionuclide retention was registered after
drinking water in 50 patients. Maximal radionuclide reten-
tion after BD in successful cases was 26.2%.

In 50 patients, the first BD was successful, while in 2 pa-
tients, it was unsuccessful (in one of them, the second success-
ful dilatation was performed, and the patient was followed up
for 2 years). The range of RI values in all patients before BD
and after BD is presented in Table 1. Age and gender showed
no statistically different RI values after BD. In 21 patients, fol-
low-up was continued, including one patient with failed BD.

By evaluating values before and a long time after the
first BD (during follow-up), some RI values indicated remis-
sion or relapse of the disease. The RI value over 50% before

d)

Fig. 1 — The esophageal scintigraphic images of a patient with successful balloon dilatation (BD):
scintigrafic images obtained in supine and upright position before BD (a, b) and after BD (c, d).

Table 1
Scintigraphic results in patients with achalasia
Parameter Before BD After BD p
Retention index (%)
all patients (n = 52), median (range) 59.6 (6.5-100) 2.95(0.2-54.1) <0.012
aged > 40 years (n = 29), median 70 2.7 <0.012
aged <40 years (n = 23), median 58.7 3.2 nsP
male (n = 34), median 60.7 2.8 <0.012
female (n = 18), median 53.85 3.1 ns°
Gastric activity (+/-), n 9/43 21/31 <0.05¢
Gastric standing activity (+/-), n 16/36 39/13 <0.01°

BD - balloon dilatation; 2 — Wilcoxon test; ® — Mann-Whitney test; ¢ — Chi-squared test; ns — non-significant.
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BD and the difference of the RI values before and after BD
higher than 50% were significantly different in patients with
and without successful BD (Table 2). In our study, the RI
values lower than 3% were more often in successful BD (7
successful and 3 unsuccessful BD), but the difference was
not significant. The age and gender of patients had no statis-
tical significance.

The predictive value of RI before and after BD and the
impact of different factors were tested with logistic regression
analysis. Variables including the RI values, age, and gender
were analyzed in relationship to a therapeutic response (suc-
cess or failure). The analysis confirmed the high predictive
value of 50% RI difference after BD (Table 2) and its power to
predict longer remission. An increased number of early dilata-
tion failures in patients younger than 40 years was observed.
Initially, failed BD occurred only in 2 patients younger than 40
years. During a one-year follow-up, all four additionally failed
BD were registered in patients younger than 40 years. All
three patients older than 40 years failed later — 2.5 years, 5

years, and 6 years after BD. These data suggested the impact
of age on dilatation outcome, but the statistical significance of
age was not confirmed (Table 2). The gastric radioactivity ear-
ly after BD (the first control ES) was more often registered in
the supine position (21/9, p < 0.05) (Table 2). The presence of
eliminated stomach radioactivity that occurred in a standing
position before water drinking was indicative of successful BD
(39/16, p < 0.01). Analysis of gastric activity in patients on
follow-up showed more cases of gastric activity after BD
(15/6) but without a statistical difference in patients with suc-
cessful and unsuccessful dilatation.

In 11 of the followed patients, remission that lasted
from 2 months to 3.5 years was registered. In 9 patients dur-
ing the follow-up period, relapse of the disease occurred (af-
ter 6 months to 6 years), and 7 of them were subjected to the
second dilatation that was followed up during the next 1
month to 11 years. Of the initial 52 patients, 41 patients were
with the first successful BD (Table 3), thus the percentage of
success was 79%. The total number of unsuccessful BD one

Table 2
Scintigraphic results in followed patients with achalasia
Parameter Balloon dilatation (BD), n o*
successful (n = 11) unsuccessful (n = 10)
RID (%)
>50 8 2 <0.05
<50 3 8
Age (years)
> 40 3 3 ns
<40 8 7
> 40 (first year) 6 0 ns
< 40 (first year) 9 6
Gender
male 8 7 ns
female 3 3
RI after BD
> 3% 4 7 ns
<3% 7 3
GSA after BD
+ 9 6 ns
- 2 4
Logistic regression analysis (odds ratio) p
RID 50% 10.67 0.023
RI 3% 3.571 ns
Age 0.875 ns
Gender 1.142 ns

*Fischer’s exact test; RID — retention index difference; RI — retention index;
GSA - gastric standing activity; ns — non-significant.

Table 3

Number of successful and unsuccessful first balloon dilatation
(SBD and NSBD, respectively) in all patients and in followed patients

Patients SBD NSBD SBD follow-up NSBD follow-up
Total number (n = 52) 41 11 11 10

male (n = 34) 26 7

female (n = 18) 15 3
Age (years)

> 40 (n = 29) 25 4 3 3

<40 (n=23) 16 7 8 7
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year after BD was 6, while including the maximal follow-up
was 10. After the second BD, a new relapse occurred in two
patients (after 1 month and after 1.5 years).

The images of a patient with successful BD are present-
ed in Figure 1. The RI value before dilatation was 70%, and
after dilatation was only 0.7%. After BD, spontaneous gas-
tric activity in an upright position was registered.

Discussion

Symptom scores have been used for a long time for
therapy assessment, but some authors declined their signifi-
cance and predictive value > 8 2 A timed barium esoph-
agogram has been recommended recently 2> 2, but it is a
preferentially morphologic method with low functional and
physiologic data. Manometry is the basic method of diagno-
sis, but some authors recommend using it for follow-up with
patients 202,

Scintigraphic imaging in the supine position is consid-
ered important for diagnosing achalasia (evaluation of mo-
tility), but imaging in a standing position with a load of ad-
ditional water is considered necessary for reliable disease
follow-up. Two-phase esophageal supine/standing scintig-
raphy with additional water load is an absolutely conven-
ient and recommended method for noninvasive diagnostic
and therapeutic management of achalasia. If standing posi-
tion is not possible, a patient can be imaged in a sitting po-
sition.

The predictor of successful BD is the achieved great RI
reduction (50%) after BD (the greater the difference, the big-
ger the effect of BD). The effect of the low value of RI was
expected to contribute to longer remission but was not statis-
tically confirmed, probably because of the small number of
followed patients.

In the total group of patients, the change in gastric
appearance after BD was statistically significant, but in
the smaller group, with longer follow-up, statistical dif-
ference was not found. Gastric activity in supine and
standing position were signs of successful therapy effect
in first months after BD but without predictive value for a
long remission.

The results of Jeon et al. ° are based on two initial scin-
tigraphies and the follow-up by symptom scores. Results
would be more complete if control scintigraphies could be
performed. What is unusual in the results of this study is that
all 13 failed BD were registered within 6 months after BD.
Our results showed that 2 patients failed initially, 4 patients
after 6 to 8 months, and the remaining 4 patients after 2.5 to

6 years. The analysis of the esophageal time-activity curve
and its use to count functional parameters was the main issue
of many studies > °*, The problem with that approach is that
registered counts and counted parameters highly depend on
the variable position of the liquid bolus in the esophagus.
Our solution to image and count esophageal and gastric radi-
oactivity was not proposed in published papers. We consider
that our method is more reliable for evaluating achalasia.
Jeon et al. ® used a higher diagnostic dose without additional
flushing water so a greater unswallowed activity could re-
main in the mouth.

The failure of BD occurred more often in patients under
40 years of age, but the impact of age was not statistically
confirmed, contrary to other studies > 7. All failed BD ini-
tially and during one year of follow-up occurred only in pa-
tients younger than 40 years (6 patients), but most of these
followed younger patients (9 of them) had successful dilata-
tion outcome, and this result caused the negative statistical
significance of age.

The patient’s gender was not associated with the failure
of dilatation and the same appears in most studies * %8,

The limitations of the study were the following: this was
a retrospective analysis, there were great differences in the pe-
riod of follow-up, the number of followed patients was low,
the RI ratio depended on both esophageal and stomach condi-
tion, and the scintigraphic results were analyzed by only one
observer.

Inspired by the introduction of high-resolution esophageal
manometry (HRM) 2 which defined more subtypes of achalasia
we highly suggest combining these two methods for diagnosis
and follow-up of achalasia. HRM reveals new data about the
normal esophageal function and motility disturbance in achalas-
ia %, Therefore, we recommend using scintigraphy as a com-
plementary method in every patient subjected to HRM.

Besides BD, other therapeutic possibilities are being
developed #-%2, but this method will remain the most con-
venient option for most patients.

Conclusion

Esophageal two-phase supine/standing scintigraphy is
most suitable for diagnosing and follow-up of achalasia. The
RI represents an important parameter for the evaluation and
prediction of therapeutic response. The RI difference higher
than 50% after balloon dilatation is a reliable predictor of a
longer remission. Age and gender have no impact on
dilatation outcome, but patients younger than 40 years have a
higher risk of early therapeutic failure.
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