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ABSTRACT
Objective: To investigate the factors which predict treatment strategy in patients with adhesive small bowel obstruction.
Study Design:  Descriptive study.
Place and Duration of Study: General Surgery Clinic, Marmara University Medical Faculty, Istanbul, Turkey, between January
2016 and December 2020.
Methodology: Data of the patients with adhesive small bowel obstruction (ASBO) was retrospectively collected. The demo-
graphic characteristics and laboratory findings were evaluated.  Patients,  who underwent conservative treatment and surgical
intervention,  were  compared.  Differences  between  the  two  groups  in  terms  of  demographic  characteristics,  prognostic  nutri-
tional index (PNI) scores, and neutrophil (NEU)-to-lymphocyte (LYM) ratio (NLR), were evaluated.
Results: One-hundred thirty-seven patients were included in the study. Seventy-four (54%) of the patients had conservative
treatment. There was no statistically significant difference between the surgical and conservative treatment groups according
to the age, gender, and ASA score (p=0.77, 0.21 and 0.95 respectively). The patients with congenital aetiology and low PNI
scores  were  in  significantly  higher  numbers  among  the  surgical  treatment  group  (p  <0.001  and  p=0.004,  respectively).  In
patients, who underwent surgery, the resection rate was found significantly higher in older age (63 vs. 52, p=0.01).
Conclusion: Patients with low PNI scores and congenital adhesive small bowel obstruction undergo operative treatment more
frequently than conservative treatment. Future studies focusing on diagnostic scores to predict early surgery in ASBO patients
may include these variables.
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INTRODUCTION

The most important cause of small bowel obstruction is adhe-
sions due to the previous surgery. Intra-abdominal adhesions
associated with the previous abdominal surgery constitute 75%
of the small bowel obstruction cases.1  Most small bowel obstruc-
tions  are  uncomplicated.  However,  intestinal  necrosis  may
occur in the cases of strangulation. Therefore, early diagnosis of
strangulation is essential. The clinical findings, laboratory tests,
and imaging studies are routinely utilised for making the diag-
nosis.2 However, many studies have shown that clinical parame-
ters and laboratory measurements are ineffective in ruling out
strangulation.3-5
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The treatment for partial bowel obstruction is gastric decom-
pression and intravenous fluid therapy with close observation of
the  patient.  The  standard  treatment  for  strangulated  small
bowel obstruction is usually surgery.6 Unless there are signs of
strangulation and history of persistent vomiting or specialised
CT  scan  findings,  patients  with  partial  ASBO  can  be  safely
managed with the conservative therapy.7  Computed tomog-
raphy is applicable to determine the advanced stage of irrev-
ersible ischemia. Several algorithms are in use to predict the
severity or to determine need of early surgery in adhesive small
bowel obstructions (ASBO). A reliable method is still not avail-
able to make an accurate diagnosis before ischemia develops.8,9

The aim of this study was to compare operative and non-opera-
tive management in patients with ASBO to explore a factor that
could determine surgical strategy in terms of demographic char-
acteristics, PNI score, and NLR.

METHODOLOGY

Patients  with  ileus,  who  were  admitted  to  the  Emergency
Department  and  were  hospitalised  in  general  surgery  of
Marmara  University  hospital,  between  January  2016  and
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December 2020, were retrospectively analysed. Among these
cases, mechanical obstructions due to malignancy (obstructed
mass,  pelvic  implant,  and  recurrent  intra-abdominal  mass),
were excluded. Patients over 18 years of age, hospitalised for
obstruction secondary to the congenital band (not related to
previous intra-abdominal surgery) or postoperative adhesion,
were included in the study.  Other reasons for intestinal obstruc-
tion were ruled out.

The  diagnosis  of  the  patients  with  adhesive  small  bowel
obstruction was made by the clinical history, physical examina-
tion, and computed tomography (CT). Surgery was performed
in the presence of a history of strangulation symptoms which
include acute pain that comes on suddenly and may get more
severe, bloody stools, fever and persistent vomiting, CT scan
findings of free fluid, mesenteric oedema, small bowel stool
sign, or devascularisation. Clinical parameter to decide the
operative  treatment  for  persistent  obstruction  was  lack  of
improvement  within  72  hours  of  conservative  treatment.
Conservative therapy included fluid administration, nasogas-
tric decompression, and nil per os. Flatus and stool output were
followed up twice a day.

Patients with adhesive intestinal obstruction, without previous
surgery, were labelled as congenital band adhesion. All the
other patients with history of abdominal surgery were referred
as adhesive intestinal obstruction.

The number of previous surgeries, demographic features, labo-
ratory data on admission (including hemogram, lactate, CRP)
was analysed. The prognostic nutritional index (PNI) scores
and neutrophil (NEU)-to-lymphocyte (LYM) ratio (NLR) could
be used as biochemical markers. While PNI was found to be
associated with short-term outcomes, especially in gastroin-
testinal cancers, NLR was more associated with the severity of
ischemia in hernia.10,11 PNI scores and neutrophil (NEU)-to-lym-
phocyte (LYM) ratio (NLR) were calculated for the cohort. PNI
score was calculated as 10 × serum albumin concentration in
g/dL + 0.005 × total lymphocyte counts per mm3.12 The dura-
tion of hospitalisation was also recorded.

The primary outcome was to reveal a factor that could deter-
mine surgical strategy by comparing operative and non-opera-
tive management in terms of demographic features, PNI score,
and NLR.

Statistical Package for Social Sciences for Windows version 20
(SPSS Inc; Chicago, IL, USA) was used for statistical analyses.
All  the categorical  variables were provided in terms of  the
number of  cases and percentages.  Depending on the data
distribution,  continuous  variables  were  described  as  mean
with  standard  deviation  (SD)  or  median  and  range.  The
Shapiro–Wilk test was used to analyse the distribution of contin-
uous  variables.  Two-tailed  chi-square  or  Fisher  exact  tests
were used to compare the categorical variables. When the
distribution of data was normal, independent 2-sample t-test
was used to compare ordinal and continuous variables; other-
wise, the Mann-Whitney U test was used. In case adjustment

for potential confounders, logistic regression analyses were
used to evaluate the predictive variables for surgical interven-
tion for ASBO. p-values less than 0.05 were considered statisti-
cally significant.

RESULTS

A total number of 487 patients were admitted via the Emer-
gency  Department  with  diagnosis  of  intestinal  obstruction,
from 2016 to December 2020.  The record of 4 patients could
not be accessed. Two patients refused the treatment and left
the hospital. Two-hundred and three  (42.20%) patients were
diagnosed  with  colorectal  cancer,  52  (10.81%)patients  with
paralytic  ileus,  26  (5.4%)  with  incarcerated  hernia,  and  33
(6.86%)  with  inflammatory  disease,  and  30  patients  for
different reasons were excluded. Finally, adhesive small bowel
obstruction was identified in 137 out of 481 patients (Figure 1).

Figure 1: Flow chart of the study.

The mean age of the patients was 54±17.5 years. Seventy-one
(52%) of them were females and sixty-six (48%) of them were
males.  One-hundred  and  twenty-one  (88%)  patients  had
previous abdominal  surgery,  and sixty-three (46%) patients
underwent  operative  treatment.  Patients  categorised,
according to the American Society of Anaesthesiologists (ASA)
Grade 1-2, 79% constituted the majority. The median length of
stay was 3 (1-13) days.  

The  surgery  and  conservative  management  groups  were
compared. No significant difference was found in demographic
characteristics.   Surgery  was  performed  in  patients  with
congenital aetiology and when compared to the patients with
adhesive  intestinal  obstruction  (23% vs.  1%,  p<0.001),  the
length of hospital stay was significantly higher in the surgery
group (6 vs. 2 days, p<0.001). The PNI score of surgery group
was significantly lower (47.7) as compared to the conservative
group (51.6, p=0.004, Table I).

In multivariate regression analysis, congenital etiology and low
PNI score were found to be significant predictive variables for
surgical  intervention  [HR:  0.052,  (95%  CI:  0.006-0.467),
p=0.008 and HR: 0.916 (95% CI: 0.849-0.988), p=0.02, respec-
tively]. However, Age, Gender, NLR, and CRP levels were not
associated factors for predicting the surgical treatment.
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Table I: Comparison between the surgery and conservative treatment groups (Univariate analysis).

 n: 137(%) Surgery
n=63 (%)

Conservative treatment
n =74 (%)

p-value

Age (mean ±SD) years 56 (19-91) 54±19.4 54±15.9 0.77*
Gender
    Female
    Male

 
71 (51.8)
66 (48.2)

 
29 (46)
34 (54)

 
42 (56)
32 (44)

0.21**

ASA Grade
    1
    2
    3

 
52 (38)
56 (41)
29 (21)

 
24 (38)
25 (39)
14 (22)

 
28 (38)
31 (42)
15 (20)

0.95**

Length of stay (days) (median)  3 (1-13) 6 (2-13) 2 (1-6) <0.001***
Etiology
    Congenital
    Adhesive

 
16  (11.7)
121 (88.3)

 
15 (23)
48 (77)

 
1 (1)
73 (99)

<0.001**

PNI score (median)  50(29.5-70) 48.6 (29.5-62.5) 50.5 (34.5-70) 0.004*
NLR (median) 63 (46)

74 (54)
6 (1.12-23) 5.7 (1.1-47.6) 0.81***

WBC (103/µL) 11.6±3.9 10.60±3.5 13.7±4.46 0.01*
CRP (mg/l) 9.7 (3-168) 9.6 (3-168) 9.6 (3-151) 0.89***
Lactate (mmol/L) (mean ±SD) 2.5±1.1 2.3±0.9 2.6±1.2 0.105*
SD: Standard deviation, WBC: White blood cell, *Independent t-test, **Chi-square test, ***Mann-Whitney U-test.

Surgical treatment was performed on 63 (45%) patients, and
bowel resections were performed on 10 patients. The mean
age of the resection group was found to be higher than the
non-resection group (63 vs. 52, p: 0.01). There was no differ-
ence in terms of gender, aetiology, PNI score, and NLR.

DISCUSSION

The most critical factor determining the treatment is strangu-
lation and ischemia in ASBO. A scoring system including age,
pain  duration,  body  temperature,  WBC,  reduced  wall
enhancement,  and  segmental  mesenteric  fluid  at  CT  scan,
demonstrated that this score has the power to predict bowel
ischemia with good accuracy and help the surgeon to priori-
tise patients with intestinal  ischemia.13  However,  it  is  not
always  simple  to  predict  the  patients  who  will  undergo
surgery immediately with reliable methods. In this study, the
authors compared ASBO patients,  who were treated with
conservative and surgical methods. While the patients with
previous  operations  were  more  likely  to  benefit  from  the
conservative  therapy,  surgical  intervention  was  primarily
performed  in  patients  who  had  no  previous  surgery.
Patients, who did not have abdominal surgery before, had a
more severe obstruction and benefited less from the conser-
vative treatment.  The authors observed that the patients
with congenital band adhesions, who did not have previous
surgery,  were  mainly  treated  with  surgical  treatment.  In
patients with recurrent episodes and multiple prior laparo-
tomies, a complex and high-risk procedure could be avoided,
which may be one reason why conservative treatment was
preferred in these patients. 

When comparing non-operative treatment  and surgery,  it
was shown that the delayed surgery increases morbidity and
mortality.7  However, non-operative treatment is warranted
for  the  selected  patients  presenting  with  the  ASBO.  The
length  of  the  delay  may  not  significantly  affect  the  results.

There  was  no  difference  in  the  rate  of  complications
(including  postoperative  mortality,  bowel  resection,  and
stoma formation) among the patients initially treated with
the conservative method and immediate operation.14  Since
long waiting times increase the likelihood of ischemia, the
most crucial factor for determining the time of surgery was
how long the patients’  complaints have continued before
they were admitted to the hospital.15,16

PNI, a new index of systemic immune nutrition, represented
the immune and nutritional status of the host, and was devel-
oped  to  evaluate  postoperative  complications  in  patients
undergoing  gastrointestinal  surgery.17  Subsequently,  addi-
tional studies have found that the PNI is closely associated
with the long-term prognosis of tumours and is an indepen-
dent prognostic factor in the patient survival.18,19 However, to
the best of  the authors’  knowledge, there is  no previous
study on association between the PNI score and the severity
of  intestinal  obstruction.  Low-PNI  scores  in  patients,  who
underwent surgery, can be explained by the failure to treat
intestinal obstruction with prolonged conservative methods.
It may be possible to consider surgical intervention earlier in
the patients with a low-PNI score at the initial diagnosis. NLR
is  another  score for  prognosis  of  infectious diseases and
inflammation. A high-NLR may help estimate the severity of
incarcerated inguinal hernias.20 This marker could guide the
approach to the adhesive small bowel adhesions. However,
no difference was found in the NLR between the surgical or
conservative group in this study. The retrospective design
and small sample size of this study could be the reason for
this result.

It was observed that the resection rate increased with age in
the patients who underwent surgery. The physical examina-
tion  findings  resulting  in  delayed  intervention  are  reliable.
Therefore,  more  resections  were  performed  in  these
patients. It has been reported that an early surgery in the
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elderly patients with ASBO may reduce both recurrences and
worsening compared to the conservative treatment.21,22 Early
surgery in the elderly patients may reduce resection rate,
and thus morbidity.

Retrospective design and the low number of patients are
among the limitations  of  this  study.  Some patients  were
followed up in the emergency room, and in some cases,
more or less time may have passed between their transfer
to  the  surgical  service.  However,  the  surgical  team also
played a role in their follow-up in the emergency room.

CONCLUSION

Surgical  treatment may be given priority in patients with
ASBO when there is no history of previous operations and in
those with low PNI scores. Further studies should include
these parameters for early prediction of management.
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