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Abstract

Background: The management of pathological small
bowel disordersin the emergency department is challenging,
and is linked to higher morbidity and mortality rates.

Aimof Study: The aim of this study was to identify the
main factors that could help predict the management outcomes
in pathological small bowel surgical emergencies (PSBSES).

Patients and Methods: All patients presenting with PSBSEs
to the Emergency Unit over a 6-months period were prospec-
tively studied. Data about patient-rel ated, assessment-rel ated,
pathol ogy-related, and management-related variables; 90-day
morbidity; as well as mortality were all recorded. Univariate
and multivariate analyses were carried out to identify the
predictors of management outcomes in PSBSEs.

Results: Our study included 107 patients. The most fre-
guently encountered PSBSEs were obstruction and/or stran-
gulation (64 cases, 59.8%). Management was operative in 88
cases (82.2%). Overall, 30 cases (28%) developed morbidity,
and 7 cases (6.5%) died. In univariate analysis, 14 different
factors were associated with a significantly increased risk of
morbidity; whereasin multivariate analysis, only 5 factors
were found to be significant predictors of 90-day morbidity.
The highest odds of morbidity were associated with re-
operation [Odds Ratio (OR)=11.2, 95% CI=6.7-18.3, p=0.001]
and hemodynamic status [OR=9.7, 95% Cl=2.8-21.5, p=0.001].

Conclusion: Constant abdominal pain at presentation,
hemodynamic instability, midline surgical incision, operative
time >!2 hours, and re-operation were all associated with a
significantly increased risk of 90-day morbidity in patients
with PSBSEs.

Key Words: Predictors — Outcomes — Pathological small
bowel emergencies.

Introduction

THE surgeon often faces a challenge when per-
forming an emergency small bowel resection. The
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small intestine is a complicated organ that serves
avariety of purposes. It can digest, absorb, and
secrete, as well as perform endocrine functions. It
also protects the internal environment from un-
pleasant ingested substances, luminal bacteria and
their toxins [1]. Aside from various types of trau-
matic bowel injuries, thereis avariety of patho-
logical disordersthat can affect the small bowel
[2]. Among those, small bowel obstruction (SBO)
isacommon disorder. In patients with SBO; symp-
toms at presentation, physical findings and labora-
tory tests are not sensitive or specific enough to
detect which patients have co-existing strangulation
or ischemia; which presents a difficulty in clinical
management [3]. To overcome diagnostic uncer-
tainty in such cases, imaging is now widely used
not only to diagnose SBO but also to detect com-
plications that might necessitate immediate surgery
[4] More recent studies have focused on the various
computed tomographic (CT) signsin SBO to see
if they can identify which patients need surgery
and which patients can be managed conservatively
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Small bowel disease management in the emer-
gency department is thought to be an independent
risk factor for postoperative morbidity and mortality
[6].Based on the underlying pathology, timing of
presentation (early or late), and concomitant co-
morbidities; several studies of small intestinal
emergency procedures have estimated the overall
morbidity and mortality to be around 30% and
15% respectively. Different morbidities (e.g. met-
abolic, cardiovascular, infectious, respiratory) can
significantly increase the risk of mortality [7]. Here,
we conducted a prospective, non-randomized,
analytical study over a 6-months period in order
to identify the main factors that could help predict
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the management outcomes in pathological small
bowel surgical emergencies (PSBSES).

Patients and M ethods

Study design and popul ation:

All patients presenting with pathological small
bowel surgical emergencies (PSBSEs) to the Emer-
gency Unit (EU), Kasr Al-Aini Hospital, Cairo
University, between September 2017 and February
2018 were prospectively studied. Pathological
small bowel surgical emergencies were defined as
“All acute non-traumatic surgical conditions af -
fecting the jejunum and/or ileum, and requiring
prompt management in an emergency surgical
unit”. Accordingly, awide spectrum of surgical
disordersfell under the entity “PSBSES” (Table 1,
Figs. 1-3). Informed consent was obtained from
al patients. The study protocol was approved by

(A)

©

the institutional ethical committee and conformed
to the provisions of the Declaration of Helsinki
(asrevised in Seoul, Korea, October 2008).

Table (1): Different types of pathological small bowel surgical
emergencies (PSBSEs).

Types Examples

1- Obstruction &/or  Adhesions, tumors, obstructed & /or
strangulation strangulated external abdominal her-
nias, interna hernias, intussusception,

foreign body ingestion

2- Inflammatory Crohn's disease, tuberculosis, typhoid

3- Vascular Acute mesenteric ischemia (occlusive

or non-occlusive)

4- Postoperative Anastomotic dehiscence

5- Miscellaneous Incarcerated hernias, foreign body in-

gestion (non-obstructive)

(B)

Fig. (1A,B,C): Three cases of acute mesenteric
ischemiain our study.
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(A)

Fig. (2A,B): Two cases of foreign body
ingestion in our study who were treated by
‘enterotomy, removal of foreign body (bodies)
and primary repair'.

(B)

Fig. (3): Resection of a gangrenous twisted Meckel's diverticulum in one of the study patients.



2060 Outcome Predictors in Pathological Small Bowel Emergencies

All patients who presented to the EU over the
study period with “acute abdomen” were subjected
to astrict preliminary work-up protocol, aiming
to identify, assess and resuscitate -if needed- pa-
tients with PSBSEs. This preliminary workup
included a baseline assessment of the vital signs
(blood pressure, pulse, temperature, respiratory
rate) and the level of consciousness, full history-
taking (including special habits e.g. smoking, drug
abuse; co-morbidities e.g. diabetes, ischemic heart
disease; previous abdominal surgery), aswell as
thorough general and abdominal examination.
Patients with a body mass index of > 30kg/m® were
labeled "obese". If the possibility of a PSBSE was
considered, further investigations were carried out.
Those included:

a Laboratory investigations (complete blood count,
random blood sugar, liver & kidney functions
tests, serum electrolytes, coagulation profile,
arterial blood gases, cross-matching, serum
amylase in patients with upper or generalized
abdominal pain).

b- Radiological investigations [plain X-ray chest
(erect), plain X-ray abdomen (erect & supine),
CT scan of the abdomen & pelviswith intrave-
nous (+/- oral) contrast for better assessment
and delineation of bowel pathology].

At this stage, in all patients with either aclear
diagnosis or any degree of suspicion of PSBSE,
two wide-bore cannulas, a nasogastric tube, and a
urinary catheter were inserted. Surrogates of organ-
specific perfusion: Urine output and capillary refill
time were also recorded. The baseline recordings
of vital signs, urine output, level of consciousness,
and capillary refill time were used to assess the
patient's hemodynamic status upon admission. If
signs of shock were present, fluid resuscitation
was initiated according to the Advanced Trauma
Life Support (ATLS) guidelines [g]. Patients with
septic shock were clinically identified by a serum
lactate level of >2mmol/L and the requirement of
a vasopressor to maintain a mean arterial pressure
of 265mmHg in the absence of hypovolemia [9].
The 2016 Surviving Sepsis Campaign | nternational
Guidelines for Management of Severe Sepsis and
Septic Shock were followed for the management
of patients with sepsis [10] . The Eastern Cooperative
Oncology Group (ECOG) Performance Status was
used to assess the functional status of al patients,
whereas the American Society of Anesthesiologists
(ASA) Physical Status Classification system was
used to assess their fitness for surgery [11,12].

Guided by the history, clinical examination,
and investigations, a prompt decision regarding

each patient's management strategy, whether con-

servative or surgical, was made by the EU surgical

team. In selected cases, diagnostic |aparoscopy
was used to confirm the diagnosis. All patientsin
the 'conservative management' group were treated
using a*“Drip & Suck” approach, with serial mon-
itoring of hemodynamic parameters, blood tests &

bowel motions; serial abdominal examinations,
and liberal use of diagnostic imaging. If no remark-
able response was noted within 72 hours of con-
servative management or if any deterioration oc-

curred, surgical management was promptly
considered. In the 'surgical management’ group,
all patients underwent exploratory midline |aparot-
omy under general anesthesia, except those with
complicated hernias in whom the surgical incisions
were dictated by the site of the hernia defect(s).

The type of bowel pathology, if any, was identified.

The exact site of the pathology, its distance from
the duodenojejunal flexure (DJF) “in case of jejunal

pathology” and from the ileocaecal junction (ICJ)
“in case of ileal pathology” was also reported.

Seven different types of surgical procedures were
proposed for dealing with different types of PSB-

SEs. Those included resection & primary anasto-
mosis; resection & stoma formation; diversion
only; primary repair / enterotomy & primary repair;

herniareduction & repair; others (e.g. adhesiolysis,

fecal dis-impaction, milking of foreign body; ap-

plication of warm foments); and abdominal closure
without any intervention.

The choice of the most appropriate surgical
procedure for every specific patient was made at
the operating room by the most senior staff member
of the EU surgical team, after careful consideration
of avariety of factorsincluding the patient's general
condition & hemodynamic status; the site, extent
& severity of bowel pathology; aswell asthe
condition of the bowel wall e.g. edema, tissue
friability. In cases with doubtful viability of stran-
gulated small bowel, warm packs were used to
wrap the affected bowel for a minimum duration
of 10 minutes while the anesthetist was requested
to give 100% oxygen. Bowel viability was then
re-assessed and a decision regarding further man-
agement was promptly taken.

Only patients who were diagnosed, either during
the preliminary work-up or at the time of surgery
(laparoscopy and/or laparotomy), with a PSBSE,
were enrolled in the study. Meanwhile, those who
were diagnosed -at any point- as having gastrodu-
odenal, appendicular, large bowel, or any other
abdominal pathology with no small bowel involve-
ment were excluded from the study.
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Patients who underwent surgery were closely
monitored postoperatively in the surgical ward, or
the Intensive Care Unit (ICU) if indicated. Intra-
venous fluids, antibiotics, and analgesics were
prescribed, as necessary, according to the performed
procedure and the patient's needs. Patients in the
ICU were moved to the surgical ward once their
condition was stabilized. Drains were removed
once the daily output was serious and was less
than 30cc. All the study patients were discharged
home once complete recovery was ensured and
postoperative complications, if any, were appropri-
ately dealt with (Fig. 4). Patients were instructed
to come for follow-up at 2 weeks, 1 month & 3
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months from the time of initiation of successful

conservative management or from the time of
surgery. All postoperative complications in the first
90 days after surgery were reported. The Clavien-

Dindo Classification of Surgical Complications
(CDCSC) was used for grading of postoperative
complications [13]. According to the CDCSC, com-
plications were classified into five grades, with

grade | being defined as “ Any deviation from the
normal postoperative course without the need for
pharmacological treatment / interventions beyond
the administration of antiemetics, antipyretics,

analgesics, diuretics, electrolytes & physiotherapy”,

whereas grade V being defined as “ Death”.

Fig. (4): Anastomotic dehiscence following resection & primary anastomosis for a gangrenousileal loop in a patient with

mesenteric vascular occlusion.

Data collection:

Data about patient-related variables [age, gen-
der, special habits, comorbidities, previous abdom-
inal surgery]; assessment-related variables at pres-
entation [duration of symptoms (from the onset of
symptoms To presentation), pattern of abdominal
pain, hemodynamic status, presence of fever and/or
leucocytosis, ECOG Performance Status, ASA
score]; pathology-related variables [type of PSBSE,
part of small bowel involved, distance from DJF
in case of jejunal pathology, distance from ICJin
case of ileal pathology, bowel viability, associated
colonic involvement]; management-related varia-
bles [management strategy (conservative / opera-
tive), surgical incision used -if operative manage-
ment was carried out-, type of surgical procedure(s)
performed, need for re-operation or ICU admis-
sion]; 90-day morbidity (including postoperative
complications & their grading according to the
CDCSC); aswell as mortality were all recorded.

Satistical analysis:

Vauesin our study were expressed as means
and standard deviations (mean * SD) or as numbers
(%). Mean values of different variablesin both
groups were compared using the unpaired t-test,
whereas categorical variables were compared using
the Chi-square test. Correlation between variables
was calculated using Pearson's correlation coeffi-
cient (r). A p-value <0.05 was considered statisti-
cally significant. Univariate and multivariate anal-
yses were carried out to identify the predictors of
management outcomes in PSBSEs. When statistical
significance testing and multivariate analyses of
morbidity & mortality were performed, minor
postoperative complications that were classified
as grade | according to the CDCSC were not count-
ed as morbidity; whereas grades 1, I11 & IV com-
plications formed the cornerstone of the morbidity
analysis. Data were analyzed using Statistical
Package for Social Sciences (SPSS) for Windows
version 16 (IBM SPSS, Chicago, IL, USA).
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Results

Our study included 107 patients, 61 (57%) were
females and 46 (43%) were males, with the most
common age subgroup being 30-39 years (Fig. 5).

>70;

60-70; 10.3%

18.7%
20-29;
17.8%

50-59;
14%

40-49; 30-39;
14% 25.2%

Fig. (5): Distribution of age subgroupsin the study patients.

Patients characteristics and clinical features;

In our series, 47 patients (43.9%) had co-
morbidities, whereas 58 patients (54.2%) had un-
dergone previous abdominal surgery. Abdominal
pain pattern at presentation was classified into two
main categories: Intermittent pain [67 patients
(62.6%)] and constant pain [40 patients (37.4%)].
Only 10 patients (9.3%) were hemodynamically

Table (2): Clinical features of the study patients (n=107).

Outcome Predictors in Pathological Small Bowel Emergencies

unstable at presentation, whereas 43 patients
(40.2%) had fever and/or leukocytosis. One hundred
and one patients (94.4%) had an ASA score of |-
I11. The most frequently encountered PSBSESsin

our study were obstruction and/or strangulation

(64 cases, 59.8%). Among those, adhesive intestinal
obstruction (1.0.) was the most common [33 cases
(30.8%)]. Other types of PSBSEs (e.g. vascular,

inflammatory, miscellaneous) were encountered
in 43 cases (40.2%). Management was operative
in 88 cases (82.2%). Of those, 75 cases underwent

operative management from the start, and 56 cases
(63.6%) underwent laparotomy through a midline
incision. The most commonly performed surgical

procedure was resection and primary anastomosis
(32 cases, 36.4%). Thirty cases (34.1%) developed

postoperative complications (morbidity), and 12
cases (13.6%) were re-operated upon. The most
commonly encountered postoperative complications
in our series were wound complications [wound
infection and/or wound dehiscence; 17 cases
(19.3%)]. Of note, the 90-day morbidity ratein
the 'conservative management' group was 0% (0/19
cases). Overal, in our study, 30 cases (28%) de-

veloped morbidity, 16 cases (15%) required ICU
admission, and 7 cases (6.5%) unfortunately passed
away (Table 2).

Variable Number Percent  Variable Number Percent
Patient-related variables Fecal impaction 2 19
Age (years): Retracted jejunostomy tube 1 0.9
20-29 19 17.8 Strangulation 20 18.7
30-39 27 252 Externa hernia 18 16.8
40-49 15 14.0 Internal hernia 1 0.9
50-59 15 14.0 Adhesive band 1 0.9
60-70 20 18.7 Vascular (Acute mesenteric ischemia) 16 15.0
>70 1 10.3 Inflammatory (Pathological perforation) 5 4.7
Gender: Miscellaneous _ 22 20.6

; Incarcerated hernia 15 14.0
Femde 61 7.0 Foreign body ingesti 5 4.7
Male 46 430 gn bady Ingesion '

Meckel's diverticular pathol ogy 2 19
Special habits: Part of small bowel involved:
None 62 57.9 :

. Jgjunum 24 224
Smoking 41 38.3 lleum 60 56.1
Smoking & Tramadol addiction 4 3.7 Jejunum & ileum 4 37

Associated co-morbidity: Unknown 19 17.8
No 60 6.1 Bowel viability:
ves a7 439 Viable 72 67.3
Hypertension 3 28 Non-vicble %5 2.7
Diabetes Méllitus 6 5.6 '
Heart disease (e.g IHD, AF) 6 5.6 Colonic involvement:
Liver disease 6 5.6 Yes 7 6.5
Others 2 19 No 100 935
Malignant pathology:
Yes 4 3.7
No 103 96.3
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Table (2): Count.
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Variable Number  Percent Variable Number  Percent

Previous abdominal surgery: 58 54.2 M anagement-related variables
Midline laparotomy 9 84 Management strategy:

Trauma 4 3.7 Conservative 32 299
Intestinal obstruction 1 0.9 Operdtive 838 82.2
Feeding jejunostomy 1 0.9 From the start 75 70.1
Ruptured ectopic pregnancy 1 0.9 After failure of conservative management 13 121
Cystectomy & ileal conduit 3 2.8 T L .

Appendicectomy 1 103 ime to surgical |nterven_t|on.

Cholecystectomy (lap/open) 7 65 (Presentation To Operation):

: : <6 hours 27/88 30.7
Herniarepair ! 09 26 hours but <24 hrs 39/88 443
Caeserian section(s) 14 131 > 24 hours 29/88 25' 0

Gynecological 4 3.7 = )

Nephrolithotomy 1 0.9 Surgical incision:

Multiple surgical procedures 1 10.3 Midlineincision 56/88 63.6
Assessment-related variables Others 32/88 36.4
at presentation Type of surgical procedure performed:

Pattern of abdominal pain: Resection & primary anastomosis 32/88 36.4
Intermittent pain 67 62.6 Resection & stoma formation 9/88 10.2
Congtant pain 40 37.4 Diversion only 0/88 0.0

: Primary repair / enterotomy & primary repair 7/88 8.0

Duration of symptorms . Herniareduction & repair 21/88 239

(Onset to Presentation): e - .
<24 hours 3 308 Others _(e.g. adhesi oly_s& fecal C!IS| mpact!on) 16/88 18.2
>24 hours 74 69.2 Abdominal closure without any intervention 3/88 34

; . Operative time:

Haemodynamic status: <2 hours 4088 477
Stable o 0.7 >2 hours 46/88 523
Unstable 10 9.3 = )

. Re-operation:

Fever &/or leukocytosis: \P& 12/88 136
res a3 40.2 No 76/88 86.4
No 64 50.8 .

ECOG Performance Satus: ICU admission:

PS<2 85 79.4 ves 16 150

PS 22 22 206 No a 8.0
ASA score: Morbidity:

ASA I-111 101 94.4 No n 720

ASA IV-V 6 56 ves 30 280
Pathology-related variables Mor’t\lallty. 935
Type of PSBSE: Y; 7100 6 5

Obstruction 44 411 :

Adhesive intestinal obstruction 33 30.8

External hernia 2 19

Internal hernia 2 19

Tumour (e.g. locally advanced 4 3.7

colorectal cancer, GIST)

Predictors of morbidity:

Univariate analysis of predictors of morbidity
revealed that 14 variables were statistically signif-
icant. These included co-morbidity, previous ab-
dominal surgery, pain pattern at presentation, he-
modynamic status, fever and/or leukocytosis, ASA
score, part of small bowel involved, bowel viability,
colonic involvement, type of definitive manage-
ment, time to surgical intervention, surgical inci-
sion, re-operation, and |CU admission. Meanwhile,
variables like age, gender, smoking history, duration

of symptoms, ECOG Performance Status, presence
of malignant pathology, and operative time were
not statistically significant (Table 3). In the multi-
variate analysis, however, only 5 variables were
significant predictors of 90-day morbidity. These
included constant abdominal pain at presentation,
hemodynamic instability, midline surgical incision,
operative time =2 hours, and re-operation (Table
4). Unfortunately, predictors of mortality could
not be analyzed in this study due to the small

sample size, where only 7 patients (6.5%) died.
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Table (3): Univariate analysis of predictors of morbidity.

Table (3): Count.

Variable No (n=77)  Yes(n=30) p-value Variable No (n=77)  Yes(n=30) p-vaue
Age: Timeto surgical

<70years 68 (70.8%) 28(29.2%) 0.724 intervention:

270 years 9 (81.8%) 2 (18.2%) <6 hours 13(48.1%) 14 (51.9%) 0.019*
Gend =6 hours 45 (73.8%) 16 (26.2%)

ender:

Male 31(67.4%) 15(32.6%) 0.361 Surgical incision:

Female 31(75.4%) 15 (24.6%) Midlineincision 32(57.1%) 24 (42.9%) 0.022*

o Others 26 (81,2%) 6 (18.8%)
Smoking history: o
No 46 (74.2%)  16(25.8%) 0.546 Operative time:
Yes 31(68.9%) 14 (31.1%) <2 hours 31(75.6%) 10 (24.4%) 0.073
22 hours 27 (57.4%) 20 (42.6%)
Co-morbidity: .
No 49 (81.7%)  11(18.3%) 0.012* Re-operation (n=88):
Yes 28 (59.6%) 19 (40.4%) No 77(811%) 18(18.9%)  0.001*
Yes 0 (0.0%) 12 (100.0%)
Previous abdominal o
surgery: ICU admission:
No 29(59.2%)  20(40.8%) 0.007* No 74(82.2%) 16(17.8%)  0.001*
Yes 48(82.8%) 10 (17.2%) Yes 3(17.6%)  14(82.4%)
Pain pattern Data are expressed as number (%). *p<0.05 = Significant.
at presentation:

Intermittent pain 61(91.0%) 6 (9.0%) 0.001* Table (4): Multivariate analvsis of predict f bidit

Constant pain 1640.0%) 24 (60.0%) e (4): Multivariate analysis of predictors of morbidity.
Duration of symptoms: Variable OR (95% Cl) p-value

<24 hours 24(72.7%) 9(27.3%) 0.906

>24 hours 53(71.6%) 21 (28.4%) Pain pattern at presentation (constant) 2.6 (1.7-4.8) 0.015
Haemodynarmic status: Haemodynamic status (unstable) 9.7(2.8-21.5) 0.001

Stable 76(88.4%) 10 (11.6%) 0.001* Surglc_al incision (midline) 5.1(1.9-13.6) 0.008

Unstable 1(4.8%) 20 (95.2%) : Operative ti me (2 2 hours) 6.7 (2.3-17.5)  0.008

. ) Re-operation (yes) 11.2(6.7-18.3) 0.001
Fever &/or leukocytosis: Results are shown only for the variables that were significant at end
0, 0, *
:\(l 0 % Eigéo//o ; ;3(](?:'395/3) 0001 of the analysis; other variablesincluded in the multivariable analysis
& -270 =270 were co-morbidity (yes), ASA >3, fever &/or leucocytosis (yes), bowel

ECOG Performance viahility (non-viable), colonic involvement (yes), definitive management
Satus: (operative), time to surgical intervention (<6 hrs), and ICU admission

PS ;2 64 (753%) 21 (24.7%) 0132 (yes). (OR = Odds ratio; Cl = Confidenceinterval).

PS 22 13(59.1%) 9 (40.9%)
ASA score; Discussion

ASA I-111 76 (75.2%) 25(24.8%) 0.006*

ASA IV-V 1(16.7%)  5(83.3%) A wide range of pathologies, as well as various
Part of small bowel types of traumatic injuries, can affect the small
involved: bowel. The aim of this study was to identify the

IJlelunum i?f ((sfgs//o; fi 7(%5‘;{3) 0.013 main factors that could help predict the management

eum A, .37/, H H H
Jejunum & ileum 0(0.0%) 4 (100.0%) outcomesin pathological small bowel surgical
emergencies (PSBSES).
Bowel viability:

Viable % (ig-g‘(’f) 218 (gg%’) 0.001 Our study observed 107 consecutive patients

Non-viable (19.5%) (66.7%) who presented to the Emergency Unit (EU), Kasr
Colonic involvement: Al-Aini Hospital, Cairo University over a 6-months

No 75(75.0%) 25 (25.0%) 0.018* period with PSBSEs affecting the jejunum and/or
Yes 2(286%)  5(71.4%) . : : ;

ileumn. Patients with gastroduodenal, appendicular,

Malignant pathology: or large bowel pathologies with no small bowel

0, 0, .

$° :7;‘27(;16%’) 219(%865//)0) 0.890 involvement were excluded from the study. Overall,

& o i the 90-day morbidity rate in our series was 28%

Deg nitive mnagemlegt 19(1000%) 000% 0003 (30 cases), whereas the mortality rate was 6.5%

onservative (n= .0% .0% ) ; ;
et (n:g8) ) 53658 30 (3415 (7 cases). These figures were higher than those

published by Mohammed et a., [14] in their recent
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series of emergency small bowel resections [mor-
bidity: 25% (15 cases); mortality: 3% (2 cases)].

Small bowel surgical emergencies can include
obstructive lesions (e.g. herniae, adhesions), vas-
cular lesions (e.g. acute mesenteric ischemia), as
well as cases with wall disruption, with some
interactions in between [14]. In our study, 58 patients
had a history of previous abdominal surgery (e.g.
Caesarian section, appendectomy, cholecystectomy,
midline laparotomy, others). Of those, 33 patients
presented with adhesive |.O. Of note, adhesive
I.O. was the most commonly encountered PSBSE
in our series (30.8%) and was most frequently
observed in patients who had previously undergone
appendectomy or midline laparotomy. According
to Catena et al., [15], postoperative adhesions,
which occur following about 67%-93% of abdom-
inal procedures, present amajor clinical concern
that can result in intestinal obstruction, infertility,
and pain. Band adhesions commonly develop fol-
lowing appendectomies, colorectal resections and
gynecological operations [16] .

In this study, univariate analysis revealed that
14 different factors were associated with a signif-
icantly increased risk of morbidity in patients with
PSBSEs. These factors included the presence of
co-morbidity, the absence of ahistory of previous
abdominal surgery, constant abdominal pain at
presentation, hemodynamic instability, fever and/or
leukocytosis, ASA score 1V-V, ileal involvement,
non-viable bowel, colonic involvement, operative
management, time to surgical intervention <6 hours,
midline surgical incision, re-operation, and ICU
admission. In the multivariate analysis, however,
only 5 factors were found to be significant predic-
tors of 90-day morbidity in patients with PSBSEs.
These included constant abdominal pain at presen-
tation, hemodynamic instability, midline surgical
incision, operative time >_2 hours, and re-operation.
The highest odds of morbidity were associated
with re-operation [Odds Ratio (OR)=11.2, 95%
ClI=6.7-18.3, p=0.001] and hemodynamic status
[OR=9.7, 95% Cl=2.8-21.5, p=0.001]. The afore-
mentioned findings partially agreed with the recent
study by Mohammed et al., [15] which revealed
that, in univariate analysis, resection procedures
and hemodynamic instability were associated with
the highest risk of morbidity; whereasin multivar-
iate analysis, age and presence of co-morbidities
were the most significant variables. In a study by
Margenthaler et al., [21], it was shown that poor
preoperative performance status was a major risk
factor for both morbidity and mortality, and that
dependent functional health status was an inde-
pendent risk factor for postoperative morbidity in
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SBO patients. Another retrospective series of 323
patients that was conducted by Jeppesen et al., [20]
found that daily use of systemic corticosteroids
before surgery was related to an increased risk of
morbidity, but not mortality. Furthermore, a study
by Mitra [17] reported that male gender was asso-
ciated with a higher risk of complications and
anastomotic leak following intestinal resection and
anastomosis. |n our series, there were 4 cases of
anastomotic leak, 2 of whom were males.

Unfortunately, because of the small sample
size, we were unable to analyze the predictors of
mortality. In a prospective series of 286 patients
who were operated upon for postoperative adhesive
SBO, Duron et al., [18] showed that early postop-
erative mortality was strongly linked to age and
ASA class, whereas long-term mortality was strong-
ly linked to postoperative complications. Another
study by Teixeiraet a., [19) suggested that early
operative intervention for patients with acute SBO
was associated with a considerable survival benefit,
decreased incidence of local and systemic compli-
cations, as well as shorter hospitalization.

Conclusion:

Constant abdominal pain at presentation, he-
modynamic instability, midline surgical incision,
operative time >_2 hours, and re-operation were all
associated with a significantly increased risk of
90-day morbidity in patients with pathological
small bowel surgical emergencies. Further studies
with larger sample sizes are, however, still needed
to help analyze the predictors of mortality in this
group of patients.
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