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Abstract 
 
Background/Aim. Postoperative ileus is a frequent and 
frustrating occurence for both, patients and surgeons af-
ter abdominal surgery. Besides clinical importance of 
postoperative ileus, its economic aspect is also impor-
tant. The aim of this prospective study was to analyze 
development of prolonged postoperative ileus after elec-
tive colorectal surgery for cancer and its impact on early 
postoperative outcome. Methods. This prospective 
study included all eligible patients, 18 years or older, 
scheduled for open colorectal resection for cancer from 
June, 2015 to February, 2016. Patients with metastatic 
disease, prior hemoirradiation or any resection other 
then curative were excluded. The study duration was up 
to 30 days postoperatively. Primary outcome measure 
was development of prolonged postoperative ileus ac-
cording to strict definition. The impact of prolonged 
postoperative ileus on other outcome measures such as 
postoperative complications, surgical site infections, an-
astomotic leakage, reoperations, mortality and length of 
hospital stay were of great interest, too. Results. This 
prospective study included 103 patients, 64 (37.9%) men 
and 39 (62.1%) women, mean age 66 years. Prolonged 
postoperative ileus developed in 12 (11.3%) patients. 

One third of the patients had some type of surgical site 
infection, while 47.6% had complications. Ten (9.7%) 
patients required reoperation. Comparing the group of 
patients with prolonged postoperative ileus with those 
without, there were no statistically significant differ-
ences in rates of surgical site infection and anastomotic 
leakage. There was statistically significant difference in 
terms of complications (�2 = 34.966; p < 0.001), compli-
cations grade III (�2 = 23.43; p < 0.001) and reoperations 
(�2 = 15.724; p <0.001). Patients who developed pro-
longed postoperative ileus had statistically significant 
longer postoperative hospital stay (Z = 2.291, p = 
0.022) and longer total length of hospital stay (Z = 
2.377, p = 0.015). According to regression analyzes pro-
longed postoperative ileus represents a risk factor for 
reoperations [odds ratio (OR) = 12.286; p = 0.001]. 
Conclusion. Prolonged postoperative ileus, although 
not life-threatening complication effects recovery, in-
creases length of hospital stay and contributes to poor 
surgical outcome. 
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Apstrakt 
 
Uvod/Cilj. Postoperativni ileus je česta i frustrirajuća 
pojava i za bolesnike i za hirurge posle abdominalnih hi-
rurških intervencija. Osim kliničkog, važan je i eko-
nomski aspekt postoperativnog ileusa. Cilj rada bila je 
analiza pojave postoperativnog ileusa posle elektivnih 
kolorektalnih operacija zbog karcinoma i njegov uticaj 
na rani postoperativni ishod. Metode. Studijom su bili 
obuhvaćeni bolesnici životnog doba od 18 i više godina, 
lečeni od juna 2015. do februara 2016. godine, kod kojih 
je bila planirana kolorektalna resekcija zbog karcinoma. 
Isključujući kriterijumi bili su metastatska bolest, pre-

thodna hemio- i zračna terapija i nekurativna resekcija. 
Studija je trajala do 30 dana posle operacije. Pojava pro-
longiranog postoperativnog ileusa, utvrđenog prema 
strogoj definiciji, postavljena je kao krajnji cilj, a ispiti-
van je i njegov uticaj na druge parametre ishoda lečenja 
kao što su: postoperativne komplikacije, infekcija na 
mestu operativnog rada, dehiscencija anastomoze, reop-
eracije, mortalitet i trajanje hospitalizacije. Rezultati. 
Prospektivnom studijom obuhvaćena su 103 bolesnika, 
64 (37,9%) muškarca i 39 (62,1%) žena, prosečne starosti 
66 godina. Prolongirani postoperativni ileus se javio kod 
12 (11,3%) bolesnika. Trećina bolesnika imala je neki tip 
infekcije na mestu operativnog rada, dok je stopa 
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komplikacija iznosila 47,6%. Ukupno 10 (9,7%) 
bolesnika je reoperisano. Upoređivanjem grupe sa i bez 
prolongiranog postoperativnog ileusa nisu uočene statis-
tički značajne razlike u stopama hirurških infekcija i de-
hiscencija anastomoze. Utvrdjena je statistički značajna 
razlika u pogledu komplikacija (�2 = 34.966; p < 0.001), 
komplikacija III stepena (�2 = 23.43; p < 0.001) i reop-
eracija (�2 = 15.724; p < 0.001). Bolesnici koji su razvili 
prolongirani postoperativni ileus imali su statistički 
značajno duži period hospitalizacije posle operacije (Z = 
2.291, p = 0.022) kao i duže ukupno trajanje hospitali-
zacije (Z = 2.377, p = 0.015). Prema regresionom 

modelu prolongirani postoperativni ileus predstavlja 
faktor rizika za reoperaciju (OR = 12.286; p = 0,001). 
Zaključak. Mada ne predstavlja komplikaciju koja ne-
posredno ugrožava život, prolongirani postoperativni il-
eus utiče na oporavak, produžava vreme bolničkog le-
čenja i doprinosi lošem ishodu hirurškog lečenja. 
 
Ključne reči: 
kolorektalne neoplazme; postoperativne 
komplikacije; ileus; hirurgija digestivnog sistema, 
procedure; hirurgija, elektivna, procedure; faktori 
rizika. 

 

Introduction 

Postoperative ileus was first mentioned by Cannon and 
Murphy in 1906. It was described as transient postoperative 
gastrointestinal dysmotility. For a long time considered as 
inevitable postoperative event, nowadays it brought itself in-
to attention due to the effect on postoperative recovery 1. If it 
extends longer than usually expected, it may cause other se-
rious adverse events. Postoperative ileus is multifactorial in 
origin. Etiology includes neurogenic, inflammatory, hor-
monal and pharmacologic influences. Neurogenic component 
is related to pain, while surgical manipulation causes in-
flammatory response. Hormonal influence on ileus is pri-
marily mediated via corticotropin-releasing hormone as a re-
sponse to trauma. Opiate based medications are often men-
tioned factor involving in pathophysiology of postoperative 
ileus for its inhibitory effect through stimulation of µ-opioid 
receptors in the bowel 2, 3. Various terms can be found in lit-
erature addressing the same problem, from postoperative 
paralytic ileus, prolonged ileus, and pathologic ileus 4. To 
make reporting and research on the subject more comprehen-
sive, there is a need for clearer definition of the factors that 
constitute prolonged postoperative ileus (PPOI) with in-
creased awareness and recognition of its impact 5. More than 
several parameters were identified as risk factors for devel-
opment of PPOI such as: advanced age, male gender, blood 
loss, duration of surgery, previous operation, emergency sur-
gery, opiate use and procedures requiring stoma. Risk factors 
vary between different studies 6. Symptoms of postoperative il-
eus include nausea and vomiting, abdominal distension, lack of 
bowel sounds, passage of flatus and defecation 4. Intolerance of 
oral intake due to nausea and vomiting aggravate catabolism 
which further compromises recovery 7. Although not life-
threatening PPOI affects recovery, increases hospital length of 
stay and healthcare resource utilization and costs 2. 

The rate of PPOI after abdominal operations is reported 
to be from 4% to as far as 75% 8. The cause for such differ-
ence in reported rates is believed to be in variations in its 
definition 9. Highest rates of PPOI are reported after opera-
tions in urology such are radical cystectomies, from 10%–
40%, where it accounts for 50%–70% of all complica-
tions 10, 11. PPOI is frequent complication in gynecology, es-
pecially following debulking surgery with the incidence from 
7.6%–30% 12. According to the latest meta-analysis inci-
dence of PPOI after colorectal resections is around 10% 13. 

Apart from clinical importance of postoperative ileus, 
its economic aspect is often mentioned. Retrospective analy-
sis of more than 17,000 primary procedures has shown that 
patients with PPOI have statistically significant higher costs 
of treatment in comparison to patients without this compli-
cation ($25,089 vs. $16,907) 8. Increased costs are not only 
related to longer hospital length of stay but also to additional 
measures taken for diagnostics and management of this com-
plication 14. 

The aim of this prospective study was to analyze devel-
opment of PPOI and its impact on early outcomes after elec-
tive colorectal resections for cancer. 

Methods 

This prospective study included all eligible patients 
aged 18 years or older scheduled for open colorectal resec-
tion for cancer in the period from June, 2015 to February, 
2016. The study was approved by the local ethics committee 
and before the inclusion patients signed informed consent. 
Patients with metastatic disease, prior chemoradiotherapy or 
any resection other then curative were excluded from the 
study. The seventh edition of the Union for International 
Cancer Control (UICC) classification from 2009 was used 
for staging colorectal adenocarcinoma. All patients were op-
erated by the same group of surgeons using the same proto-
col of preoperative and postoperative care. All patients had 
mechanical bowel preparation. In cases of placement of na-
sogastric catheter for decompression, the same was removed 
at the conclusion of the operation. Liquid diet was prescribed 
to all patients on postoperative day one, followed by solid 
food as tolerated. None of the patients received opiate based 
analgesia postoperatively, nor there were epidurals used. The 
study duration was up to 30 days after the surgery. Primary 
outcome measure was development of PPOI according to 
definition proposed by Vather et al. 9, as two or more of the 
following occurring on or after day 4 postoperatively without 
prior resolution of postoperative ileus: nausea/vomiting, in-
ability to tolerate an oral diet over the preceding 24 h period, 
the absence of flatus over the preceding 24 h period, ab-
dominal distension and/or radiological evidence of bowel 
distension without mechanical obstruction. 

The impact of PPOI on other outcome measures such as 
postoperative complications, surgical site infection (SSI), an-
astomotic leakage, reoperations, mortality and length of hos-
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pital stay were also of great interest. Postoperative compli-
cations were graded according to Clavien-Dindo classifica-
tion 15. Anastomotic leakage was defined as purulent or fecal 
discharge from a drain, pelvic abscess on computed tomo-
graphy (CT) scans or peritonitis evidenced at laparotomy. 
Analyzed variables were stratified according to the presence 
or absence of PPOI and presented as percent frequency. 
Normally distributed data are presented as mean ± standard 
deviation (SD) and in the case when the normality was not 
assessed as median ± interquartile range. Student’s t-test was 
used to assess statistical significance of parametric continu-
ous data and Mann–Whitney U test for nonparametric con-
tinuous variables. The comparison of frequency distributions 
was performed by χ2 or Fisher`s exact test. The relative risk 
was evaluated by logistic regression analysis and the results 
presented as odds ratio (OR) with 95% confidence interval 
and p-value. Results were considered statistically significant 
at p value < 0.05. Statistical analysis was performed using 
SPSS for Windows (Version 20; SPSS, Chicago, IL). 

Results 

Prospective analysis included 103 patients with colo-
rectal cancer, 64 (37.9%) men and 39 (62.1%) women, mean 
age 66 ± 10.1 years (range 29–85), without statistically sig-
nificant difference in age between genders (p = 0.542). Base-
line characteristics of the patients with colorectal cancer are 
shown in Table 1. 

One quarter of the patients had either low rectal resec-
tion with protective ileostomy or right hemicolectomy, 25 
(24.3%) and 27 (26.2%) patients, respectively. Superior rec-
tal resection was done in 17 (16.5%) patients, followed by 
left hemicolectomy in 14 (13.6%), and low rectal resection in 
8 (7.8%) patients. In others abdomino-perineal resection, 
Hartmann’ procedure or total colectomy was performed. 

Near half of the patients, 49 (47.6%), had some grade of 
complication, of whom 38 developed complications grade I 
or II (Table 2). According to grading, these patients experi-
enced complications which did not required any surgical, ra-
diological or endoscopic intervention, was not consisting of 
organ dysfunction, was not life threatening and did not re-
quired ICU treatment. Recorded complications grade I or II 
were: SSI, postoperative diarrhea, PPOI and postoperative 
bleeding requiring transfusions. Most common postoperative 
complication was SSI developed in 37 (26.2%) patients. The 
rate of anastomotic leakage was 5.4%. PPOI occurred in 12 
(11.3%) patients. Association of certain demographic vari-
ables such as age and gender, American Society of Anesthe-
siologists (ASA) grade, duration of surgery, type of anasto-
mosis and presence of stoma, with PPOI is shown in Table 3. 
None of the analyzed parameters reached statistical signifi-
cance in regression analysis as a risk factor for development 
of PPOI. Ten patients (9.7%) required reoperation in the early 
postoperative period (Table 2). Indications for reoperation were 
as follows: PPOI in 3 (30%) of patients, small bowel obstruction 
in 2 (20%) of patients, anastomotic leakage in 4 (40%) of pa-
tients and ischemic perforation in one (10%) patient. 

Table 1 
Clinical and pathological characteristics of patients with 

colorectal cancers in analyzed cases (according to the 
UICC classification, 7th edition, 2009) 

Patients Characteristics of  colorectal cancers 
n (%) 

 
27 (26.2) 
25 (24.3) 
50 (48.5) 

Tumor site 
right colon 
left colon 
rectum 
synchronous 1 (1.0) 

 
20 (19.4) 
35 (34.0) 
3 (2.9) 
3 (2.9) 
7 (6.8) 

25 (24.3) 

Stage (TNM classification) 
I 
IIA 
IIB 
IIC 
IIIA 
IIIB 
IIIC 10 (9.7) 

 
9 (8.7) 

17 (16.5) 
69 (67.0) 
2 (1.9) 
3 (2.9) 

T (Tumor) 
1 
2 
3 
4 
4a 
4b 3 (2.9) 

 
58 (56.3) 
12 (11.7) 
9 (8.7) 
4 (3.9) 

11 (10.7) 

N (Nodus) 
0 
1a 
1b 
1c 
2a 
2b 

9 (8.7) 

UICC – Union for International Cancer Control;  
TNM – tumor, nodus, metastasis. 

 
Total average length of hospital stay was 12.60 ± 6.65 

days (range 7–49). Mean duration of treatment in intensive 
care unit was 1.62 ± 1.43 days. Patients spent in hospital an 
average of 9.39 ± 6.07 (4–46) days after the operation. 

Comparing the group of the patients with PPOI with 
those without there was no statistically significant difference 
in SSI and anastomotic leakage. However, there was a statis-
tically significant difference in terms of complications (χ2 = 
34.966; p < 0.001). Complications grade III (requiring surgi-
cal, endoscopic or radiologic intervention) were seen more 
often in the patients with PPOI (χ2 = 23.43; p < 0.001). Also, 
reoperations were more often done in the patients with PPOI 
(χ2 = 15.724; p < 0.001) (Table 2). The patients who devel-
oped PPOI had statistically significant longer postoperative 
hospital stay (Z = 2.291; p = 0.022), which substantially con-
tributed to statistically significant longer total length of hos-
pital stay (Z = 2.377; p = 0.015). The length of the treatment 
in the intensive care unit did not differ between groups (Z = 
1.662; p = 0.096) (Table 4). 

Logistic regression analysis was used to evaluate PPOI 
as a risk factor for complications, reoperations and mortality. 
According to analysis PPOI is not a risk factor for the devel-
opment of other complications (OR = 1.197; p = 0.773), nor 
for anastomotic leakage in particular (OR = 2.167; p = 
0.509) (Table 5). Multinominal logistic regression confirmed 
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that PPOI had no influence on occurrence of any type of SSI 
(Table 5). Our results showed that a patient who had PPOI 
had 12 times more chances to undergo reoperation (OR = 

12.286; p = 0.001), while PPOI poses no risk of mortality 
(OR = 0.291; p = 0.170) (Table 5). 

 
Table 2 

Postoperative complications in patients operated due to colorectal cancer 

Overall No PPOI PPOI Complications 
n (%) n (%) n (%) 

χ2 p 

 
76 (73.8) 

 
69 (75.8) 

 
7 (58.3) 

  

13 (12.6) 11 (12.1) 2 (16.7)   
5 (4.9) 4 (4.4) 1 (8.3)   

SSI  
none 
superficial incisional 
deep incisional 
organ/ space infection 9 (8.7) 7 (7.7) 2 (16.7) 1.932 0.587 

 
64 (62.1) 

 
57 (62.6) 

 
7 (58.3) 

  Other then PPOI  
no 
yes 39 (37.9) 34 (37.4) 5 (41.7) 0.083 0.773 

 
91 (88.7) 

    PPOI 
no 
yes 12 (11.3)     

 
 

54 (52.4) 

 
 

54 (59.3) 

 
 

0 (0.0) 

  

21 (20.4) 16 (17.6) 5 (41.7)   
17 (16.5) 15 (16.5) 2 (16.7)   
3 (2.9) 0. (0.0) 3 (25.0)   
1 (1.0) 1 (1.1) 0 (0.0)   

Graded according to  
Clavien and Dindo  

no 
I 
II 
III 
IV 
V 7 (6.8) 5 (5.5) 2 (16.7) 34.966 < 0.001 

 
87 (94.6) 

 
78 (95.1) 

 
9 (90.0) 

  Anastomotic leakage 
no 
yes 5 (5.4) 4 (4.9) 1 (10.0) 0.455 0.500 

 
93 (90.3) 

 
86 (94.5) 

 
7 (58.3) 

  Reoperation 
no  
yes 10 (9.7) 5 (5.5) 5 (41.7) 15.724 < 0.001 

PPOI – prolonged postoperative ileus; SSI – surgical site infection. 
 

Table 3 
Association between prolonged postoperative ileus (PPOI) and demographic and operative variables 

Parameters Values OR 95%CI p 
Age (years), mean ± SD 66.00 ± 10.06 
Male gender, n (%) 64 (37.9) 
ASA grade, n (%)  

I* 14 (13.6) 
II 57 (55.3) 
III 30 (29.1) 
IV 2 (1.9) 

Duration of surgery (min), mean ± SD  124.90 ± 39.72 

0.999 
0.361 

 
 

0.840 
0.667 
0.588  
 1.013 

0.941–1.061 
0.170–1.907 

 
 

0.155–4.566 
0.098–4.520 
0.036–6.658 
1.000–1.027 

0.973 
0.361 

 
 

0.840 
0.678 
0.999 
0.051 

Anastomosis, n (%)     
ileo-colic* 26 (28.6)    
colo-colonic  14 (15.4) 0.323 0.034–3.083 0.326 
colo-rectal  50 (54.9) 0.365 0.089–1.500 0.162 
ileo-rectal  1 (1.1) 0.000 0.000 1.000 

Stoma 33 (32) 2.370 0.701–8.010 0.156 

*referent value. ASA – American Society of Anesthesiologists; SD – standard deviation; OR – odds ratio. 
 

Table 4 
Hospitalization variables in observed groups 

Length of stay (days), mean ± SD 
Parameters 

no PPOI PPOI 
Z* p 

Total  12.39 ± 6.91 14.17 ± 3.99 2.377 0.017 
Preoperative stay  3.11 ± 2.34 2.75 ± 1.35 0,105 0.916 
Intensive care  1.55 ± 1.41 2.17 ± 1.52 1.662 0.096 
Postoperative length of stay  9.24 ± 6.24 10.58 ± 4.60 2.291 0.022 

PPOI – prolonged postoperative ileus.  
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Table 5 
Prolonged postoperative ileus (PPOI) as a risk factor for other complications 

Complications OR 95%CI p 
All 
Anastomotic leakage 
Reoperation 
Mortality 

1.197 
2.167 
12.286 
0.291 

0.352–4.071 
0.218–21.554 
2.855–52.873 
0.050–1.699 

0.773 
0.509 
0.001 
0.170 

SSI 
superficial incisional 
deep incisional 
organ/space infection 

 
0.558 
0.406 
0.355 

 
0.102–3.040 
0.040–4.151 
0.062–2.050 

 
0.500 
0.447 
0.247 

SSI – surgical site infection; OR – odds ratio. 
 
 
Discussion 

The current prospective study was undertaken to evalu-
ate PPOI following elective colorectal resection for cancer 
and its effect on other complications such as SSI, anastomo-
tic leakage, reoperation, mortality and hospital stay. In order 
to eliminate factors that might influence gastrointestinal re-
covery all patients having the same indications for operation 
were included in the study and were operated using open ap-
proach, without epidurals or opiate based analgesia post-
operatively, no nasogastric tubes nor use of prokinetics 16. 
According to the results in this study, the incidence of PPOI, 
as defined by Vather et al. 9, after open elective colorectal 
surgery was 11.3%. Similar rate of 12.7% was reported by 
Moghadamyeghaneh et al. 17, although studies are hard to 
compare since they were different in design and definition of 
prolonged postoperative ileus. Retrospective study by Jua-
rez-Parra et al. 18 used the same definition of PPOI but with 
reported incidence almost twice higher (22.3%), even though 
some of the patients were operated by laparoscopic ap-
proach. Some authors argue that after laparoscopic surgery 
faster bowel recovery is to be expected because there is less 
surgical trauma, reduction in release operative stress hor-
mones, less postoperative pain with the reduction in need for 
analgetics. Additional factor that might have the influence is 
intraabdominal humidity, since laparotomy induces evapora-
tion from the bowel surface and exposes the intestine to a 
nonphysiological environment. Chen et al. 19, confirmed a 
statistically significant lower rate of postoperative vomiting 
after laparoscopic colectomy in comparison to open group 
and significant differences related to diet tolerance (2.1 vs. 
3.2 days), length of ileus (3.5 vs. 5.3 days), and length of 
hospitalization (6.6 vs. 8.1 days). In their study, cancer was 
the indication for surgery in only 13% of patients 19, which 
could have been influenced on the extent of resection, thus 
effecting a level of operative truma. In a large retrospective 
analysis from 2015 on 32,392 elective colectomies, PPOI 
was reported in 14% of cases. This study also included indi-
cations other than cancer, like diverticular disease or volvu-
lus. A higher PPOI rate was noted especially in these cases. 
The highest difference in rates of PPOI was also found be-
tween open and laparoscopic approach, where for every type 
of procedure open approach was associated with > 10% 
higher rates of ileus compared to laparoscopic approach 20. In 
a prospective study in which only laparoscopic colectomies 

for benign and malignant colorectal disorders were analyzed, 
the rate of PPOI was reported to be 10.2% 21, just slightly 
lower than the rate reported in this study which included only 
open procedures. Limitation in use of opiates in this study 
protocol for postoperative pain management could be the 
reason for similar rates of PPOI. Different design of studies 
in terms of indications for surgery, definition of PPOI, ap-
proach, postoperative care pathway, use of opiate based an-
algesia, makes results difficult to interpret. 

According to latest meta-analysis the rate of PPOI after 
colorectal surgery is around 10%, with lower incidence after 
laparoscopic colonic resections, but with variation in inci-
dence depending on the definition used 13. Although minimal 
invasive surgery is evolving parallel with enhanced recovery 
protocols, PPOI is still important postoperative event 21. 

Various risk factors for development of PPOI are iden-
tified in studies, also due to diversity in definitions of PPOI 
used as well due to different study designs. For example, ac-
cording to retrospective analysis from Millan et al. 22, male 
sex, COPD and ileostomy were independed factors associ-
ated with higher risk of this complication. On the other hand 
Kronberg et al. 21 showed that age, preoperative albumin lev-
el, previous abdominal surgery and chronic preoperative use 
of narcotics were associated with PPOI. Moghadamyeghaneh 
et al. 17 found that advanced age, duration of surgery and 
ileocolic anastomosis was associated with PPOI. According 
to our results, neither age, gender, ASA grade, duration of 
surgery, type of anastomosis and creation of stoma reached 
statistical significance in regression analysis. Identification 
of other potential risk factors that could be related to PPOI 
was beyond the scope of this paper. 

Our study showed that patients with PPOI hadstatisti-
cally significant difference in grade of complications, espe-
cially grade III (complications requiring surgical, radiologi-
cal or endoscopic intervention). Five out of 12 patients, 
(41.6%), with PPOI in our study, suffered from additional 
complications. Retrospective study on more than 32,000 co-
lectomies also showed that patients with PPOI were more 
likely to suffer from another postoperative complications 
compared to patients without ileus (50% vs. 21%, respec-
tively) 20. In this study, almost 60% of patients with ileus suf-
fered from additional adverse outcome. We did not find sta-
tistically significant difference between rates of SSI and an-
astomotic leakage amongst the patients with and without 
PPOI. According to some authors PPOI is significantly asso-
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ciated with intra abdominal infections (p = 0.01) and anas-
tomotic leakage (p = 0.01) 17. The reason could be the fact 
that in their study ileus was defined as no return of bowel 
function within 7 days from operation, which is important 
since PPOI could develop secondary to other complication, 
and this underling complications must be ruled out. It is of 
cardinal importance to differentiate PPOI from anastomotic 
leakage or intraabdominal sepsis, as PPOI could represent 
one of their clinical features. Out of 5 patients reoperated 
from group with PPOI in our study, one had unrecognized 
anastomotic leakage. Postoperative fever in conjunction with 
tachycardia, hypotension, or raised inflammatory markers 
suggested a source of sepsis, and was to prompt investigation 
to exclude intra-abdominal infection 23. In a retrospective 
study with laparoscopic colectomies no difference in rates of 
postoperative abdominal abscess in the patients with and 
without PPOI was observed (1.6% vs. 2.4% p = 0.53). The 
same study reports that deep vein thrombosis (DVT) in the 
postoperative period was more frequently seen in patients 
with PPOI (7.1% vs. 1.1%; p = 0.026) which authors found 
difficult to interpret, since it is hard to know what was the 
cause and what was the effect; it was assumed that it was re-
lated to delayed activation 21. 

Our results show that patient with PPOI has 12 times 
more chance to be reoperated in comparison to the patient 
without this complication (OR = 12.286; p = 0.001), which is 
much higher than previously reported 17, 20. We presume that 
this was mostly due to our fear from another precipitating 
complications since in 3 patients operated from the group of 
PPOI, no underlying cause was found. 

Distinguishing other postoperative complications from 
PPOI is of paramount importance since symptoms of PPOI 
are similar to, for example, postoperative small-bowel ob-
struction or anastomotic leakage or intraperitoneal bleeding. 
Many of these complications require immediate intervention 
since they are life-threatening conditions 4. 

None of the patients was readmitted for PPOI during 
the study period, although PPOI was often mentioned as a 

reason for rehospitalization 8, 17, 20. Our study also failed to 
identify PPOI as a risk factor for mortality (OR = 0.291; p = 
0.170). According to most studies 16, 24–26, the patients with 
PPOI have significantly higher mortality rate. According to a 
large study by Tevis et al. 20, ileus alone did not increase 
mortality, but with every additional complication, mortality 
was rising dramatically to as high as 28%, like in cases with 
seven different complications. Increase in mortality also var-
ied among different complications. For example ileus ac-
companied by SSI did not have an impact on mortality while 
the highest impact on mortality was seen in combination of 
ileus with pulmonary complications, which increased the 
death rate from 2% to 22% 20. 

Longer hospital stay of the patients with PPOI was con-
firmed in many studies 8, 17, 20–25 including our. In a large 
study from the US which included 17,876 patients with co-
lectomy 8 not only that patients with PPOI had prolonged 
hospitalization but they were less likely to be discharged 
home after surgery (67.2% vs. 77.4%; p < 0.001) and more 
likely to be discharged to another institution (7.7% vs. 4.9%; 
p < 0.001) or to home health care (21.7% vs. 15.0%; p < 
0.001). Prolonged hospitalization in PPOI may potentiate 
hospital-acquired infections 21. 

Conclusion 

PPOI is a concern for colorectal surgeons and patients 
even in the era of minimally invasive surgery and after im-
plementation of enhanced recovery protocols. PPOI in addi-
tion to economic burden has an impact on other adverse 
events such as other complications, reoperations, even mor-
tality according to some authors. In every case of PPOI is 
important to carrfully rule out possible complications. Al-
though not life-threatening complication and by that some-
times underestimated, it affect recovery, increases hospital 
length of stay and contributes to poor surgical outcome. 

 

R E F E R E N C E S

1. Carroll J, Alavi K. Pathogenesis and management of post-
operative ileus. Clin Colon Rectal Surg 2009; 22(1): 47‒50.  

2. Senagore AJ. Pathogenesis and clinical and economic conse-
quences of postoperative ileus. Clin Exp Gastroenterol 
2010; 3: 878‒9. 

3. Artinyan A, Nunoo-Mensah JW, Balasubramaniam S, Gaud-
erman J, Essani R, Gonzalez-Ruiz C, et al. Prolonged post-
operative ileus-definition, risk factors, and predictors after 
surgery. World J Surg 2008; 32(7): 1495‒500.  

4. Wu Z, Boersema GS, Dereci A, Menon AG, Jeekel J, Lange JF. 
Clinical endpoint, early detection, and differential diagno-
sis of postoperative ileus: A systematic review of the litera-
ture. Eur Surg Res 2015; 54(3‒4): 127‒38. 

5. Kehlet H, Williamson R, Büchler MW, Beart RW. A survey 
of perceptions and attitudes among European surgeons 
towards the clinical impact and management of postopera-
tive ileus. Colorectal Dis 2005; 7(3): 245‒50.  

6. Bragg D, El-Sharkawy AM, Psaltis E, Maxwell-Armstrong 
CA, Lobo DN. Postoperative ileus: recent developments in 

pathophysiology and management. Clin Nutr 2015; 34(3): 
367‒76.  

7. Barclay KL, Zhu YY, Tacey MA. Nausea, vomiting and re-
turn of bowel function after colorectal surgery. ANZ J 
Surg 2015; 85(11): 823‒8.  

8. Iyer S, Saunders WB, Stemkowski S. Economic burden of 
postoperative ileus associated with colectomy in the 
United States. J Manag Care Pharm 2009; 15(6): 485‒94. 

9. Vather R, Trivedi S, Bissett I. Defining postoperative ileus: 
Results of a systematic review and global survey. J Gastro-
intestinal Surg 2013; 17(5): 962‒72.  

10. Svatek RS, Fisher MB, Williams MB, Matin SF, Kamat AM, 
Grossman BH, et al. Age and body mass index are inde-
pendent risk factors for the development of postoperative 
paralytic ileus after radical cystectomy. Urology 2010; 
76(6): 1419‒24.  

11. Ozdemir AT, Altinova S, Koyuncu H, Serefoglu EC, Cimen 
IH, Balbay DM. The incidence of postoperative ileus in pa-



Page 786 VOJNOSANITETSKI PREGLED Vol. 75, No 8 

Nestorović M, et al. Vojnosanit Pregl 2018; 75(8): 780–786. 

tients who underwent robotic assisted radical prostatec-
tomy. Cent European J Urol 2014; 67(1): 19‒24.  

12. Bakkum-Gamez JN, Langstraat CL, Martin JR, Lemens MA, 
Weaver AL, Allensworth S, et al. Incidence of and risk fac-
tors for postoperative ileus in women undergoing primary 
staging and debulking for epithelial ovarian carcinoma. 
Gynecol Oncol 2012; 125(3): 614‒20. 

13. Wolthuis AM, Bislenghi G, Fieuws S, de Buck van Over-
straeten A, Boeckxstaens G, D'hoore A. Incidence of pro-
longed postoperative ileus after colorectal surgery: A sys-
tematic review and meta-analysis. Colorectal Dis 2016; 
18(1): 1‒9.  

14. Asgeirsson T, El-Badawi KI, Mahmood A, Barletta J, Luchte-
feld M, Senagore AJ. Postoperative ileus: It costs more than 
you expect. J Am Coll Surg 2010; 210(2): 228‒31.  

15. Dindo D, Demartines N, Clavien PA. Classification of sur-
gical complications: A new proposal with evaluation in a 
cohort of 6336 patients and results of a survey. Ann Surg 
2004; 240(2): 205‒13.  

16. Gannon RH. Current strategies for preventing or amelio-
rating postoperative ileus: A multimodal approach. Am J 
Health Syst Pharm 2007; 64(20 Suppl 13): S8‒12.  

17. Moghadamyeghaneh Z, Hwang GS, Hanna MH, Phelan M, 
Carmichael JC, Mills S, et al. Risk factors for prolonged il-
eus following colon surgery. Surg Endosc 2016; 30(2): 
603‒9.  

18. Juárez-Parra MA, Carmona-Cantú J, González-Cano JR, 
Arana-Garza S, Trevino-Frutos RJ. Risk factors associated 
with prolonged postoperative ileus after elective colon re-
section.Rev Gastroenterol Mex 2015; 80(4): 260‒6. (Eng-
lish, Spanish) 

19. Chen HH, Wexner SD, Iroatulam AJ, Pikarsky AJ, Alabaz O, 
Nogueras JJ, et al. Laparoscopic colectomy compares fa-
vorably with colectomy by laparotomy for reduction of 
postoperative ileus. Dis Colon Rectum 2000; 43(1): 61‒5.  

20. Tevis SE, Carchman EH, Foley EF, Harms BA, Heise CP, 
Kennedy GD. Postoperative Ileus: More than Just Pro-
longed Length of Stay. J Gastrointestinal Surg 2015; 19(9): 
1684‒90.  

21. Kronberg U, Kiran RP, Soliman MS, Hammel JP, Galway U, 
Coffey JC, et al. A characterization of factors determining 
postoperative ileus after laparoscopic colectomy enables 
the generation of a novel predictive score. Ann Surg 2011; 
253(1): 78‒81. 

22. Millan M, Biondo S, Fraccalvieri D, Frago R, Golda T, 
Kreisler E. Risk factors for prolonged postoperative ileus 
after colorectal cancer surgery. World J Surg 2012; 36(1): 
179‒85.  

23. Vather R, Bissett I. Management of prolonged post-opera-
tive ileus: Evidence-based recommendations. ANZ J Surg 
2013; 83(5): 319‒24. 

24. Delaney CP, Marcello PW, Sonoda T, Wise P, Bauer J, 
Techner L. Gastrointestinal recovery after laparoscopic 
colectomy: Results of a prospective, observational, multi-
center study. Surg Endosc 2010; 24(3): 653‒61. 

25. Chapuis PH, Bokey L, Keshava A, Rickard MJ, Stewart P, 
Young CJ, et al. Risk factors for prolonged ileus after resec-
tion of colorectal cancer: An observational study of 2400 
consecutive patients. Ann Surg 2013; 257(5): 909‒15. 

26. Longo WE, Virgo KS, Johnson FE, Oprian CA, Vernava AM, 
Wade TP, et al. Risk factors for morbidity and mortality 
after colectomy for colon cancer. Dis Colon Rectum 2000; 
43(1): 83‒91. 

 
Received on May 27, 2016. 

Revised on November 02, 2016. 
Accepted on November 14, 2016. 

Online First December, 2016.

 


