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Abstract

Background Surgical training has long been to “never let the sun set on a bowel obstruction” without an operation to rule
out and/or treat compromised bowel. However, advances in diagnostics have called into question the appropriate timing of
non-emergent operations and expectant management is increasingly used. We performed a systematic review to evaluate
the safety and effectiveness of expectant management for adhesive small bowel obstruction (aSBO) compared to early,
non-emergent operation.

Materials & Methods We queried PubMed, EMBASE, and Cochrane databases for studies (1990—present) comparing early, non-
emergent operations and expectant management for aSBO (PROSPERO #CRD42017057676).

Results Of 4873 studies, 29 cohort studies were included for full-text review. Four studies directly compared early surgery with
expectant management, but none excluded patients who underwent emergent operations from those having early non-emergent
surgery, precluding a direct comparison of the two treatment types of interest. When aggregated, the rate of bowel resection was
29% in patients undergoing early operation vs. 10% in those undergoing expectant management. The rate of successful, non-
operative management in the expectant group was 58%. There was a 1.3-day difference in LOS favoring expectant management
(LOS 9.7 vs. 8.4 days), and the rate of death was 2% in both groups.

Conclusion Despite the shift towards expectant management of aSBO, no published studies have yet compared early, non-
emergent operation and expectant management. A major limitation in evaluating the outcomes of these approaches using existing
studies is confounding by indication related to including patients with emergent indications for surgery on admission in the early
operative group. A future study, randomizing patients to early non-emergent surgery or expectant management, should inform the
comparative safety and value of these approaches.

Keywords Small bowel obstruction - Non-operative management - Systematic review - Adhesive small bowel obstruction

Abbreviations PRISMA  Preferred reporting items for systematic reviews
aSBO Adhesive small bowel obstruction and meta-analyses
CT Computed tomography SBO Small bowel obstruction
IBD Inflammatory bowel disease SSI Surgical site infection
LOS Length of stay
Introduction

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s11605-018-4017-1) contains supplementary

material, which is available to authorized users. Despite advances in technique and minimally invasive ap-

proaches, small bowel obstruction (SBO) remains a common
54 Matthew A. Bartek surgical problem in the United States accounting for approx-
bartek @uw.edu imately 350,000 hospital stays averaging 8 days in length, and

costing up to $2.3 billion, annually." ? The historical para-
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ubiquitous CT scanning, early surgical exploration of patients
was needed to rule out ischemia, closed-loop obstruction, or
SBO due to tumor, hernia, or other causes. However modern
cross-sectional imaging combined with lab tests allow sur-
geons to readily distinguish most patients that have indications
for and emergency operation on presentation from those with
benign non-ischemic adhesive SBO (aSBO).*

n the setting of a complete aSBO without indications for
emergency surgery on presentation, the contemporary surgeon
and patient now have a choice of early operation or expectant
management, allowing the chance to resolve the aSBO with-
out an operation. Many surgeons no longer strictly follow the
historical paradigm of routine, early operative intervention
and instead practice expectant management (gastric decom-
pression and serial examination); however, this practice has
not clearly been supported by evidence. Current guidelines
from the Eastern Association for the Surgery of Trauma
(EAST) recommend 3-5 days of non-operative management
for patients with SBO based upon limited evidence.” In prior
work, our research group hypothesized that there was signif-
icant practice variation in the timing of surgery for aSBO. In a
quantitative analysis, Washington State surgeons who were
interviewed about their management of SBO reported a toler-
ance for watchful waiting ranging from 12 h to greater than
7 days. A third of surgeons interviewed wait 3 days or longer
prior to operating.® Given the apparent frequency of expectant
management and variation in the timing of non-emergent sur-
gery, we aimed to evaluate the evidence supporting the safety
and effectiveness of expectant management compared with
usual care (early non-emergent surgery) for patients with
aSBO.

Methods

We performed a comprehensive and systematic review of the
PubMed, EMBASE, and Cochrane Library databases to iden-
tify all studies pertaining to the safety or effectiveness of ex-
pectant management for adhesive small bowel obstruction
(aSBO). Search terms were developed in order to identify
two general types of studies: (1) those comparing early and
delayed surgery for aSBO and (2) those reporting non-
operative management for aSBO. Search terms are summa-
rized in Table 1. Searches were limited to full-text articles in
the English language involving human subjects published be-
tween January 1, 1990 and August 31, 2016. This study
was designed and performed according to PRISMA
(preferred reporting items for systematic reviews and
meta-analyses) standards (see Supplement A for the
completed PRISMA checklist) (Fig. 1).” The study pro-
tocol was registered with PROSPERO (International
prospective register of systematic reviews, registration
#: CRD42017057676).

Title and Abstract Screening

Database searches yielded 5566 records. After duplicates were
removed (n=701), a total of 4873 unique records were
screened by title and abstract for inclusion in the study. On
screening, records were included for full-text review if they
met the following three criteria:

1. the study included patients with adhesive small bowel
obstruction or with bowel obstruction not otherwise spec-
ified (e.g., all types of bowel obstruction)

2. for studies reporting expectant management of aSBO, the
study reported the rate of failure of expectant management
(i.e., number ultimately requiring surgery)

3. for studies reporting only surgical management, patients
were grouped by time until surgery (e.g., early surgery
group vs. delayed surgery group);

Studies were excluded for any of the following five
conditions:

1. the study did not report any short term clinical outcomes
(e.g., wound infection, length of stay, death)

2. the study specifically analyzed patients with obstruction
due to hernia, mass, volvulus, or inflammatory bowel
disease;

3. the study specifically included patients with early post-
operative SBO (i.e., obstruction occurring within 30 days
of a primary abdominal operation);

4. the study was of pediatric patients

5. the study was a research letter, review article, case report,
case series of ten or fewer patients, or was published in
abstract form only (i.e., studies were only included if a
full-text manuscript was published).

Each record was reviewed by at least two members of the
research team. Knowing that usual scientific abstracts may not
provide sufficient detail, we took a conservative approach and
included for full-text review those studies that either satisfied
all or may on full-text review satisfy all screening criteria.
Some studies reported a greater number of patients than those
described in this review but if results were not reportable by
the groups defined in this review those subjects were exclud-
ed. Any disagreement between screeners was resolved
through a consensus process by the entire research group.
Title and abstract screening was facilitated by standardized
online systematic review software (Covidence).”

Full-Text Review
After title and abstract screening, 253 studies were se-

lected for full-text review. On full-text review, studies
were examined for eligibility to ensure they met all
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Table 1 Search strategies applied in systematic review of the literature regarding
Studies on the timing SBO management Studies comparing surgery and non-operative management
PubMed  (“surgical management”[Title/Abstract] OR “operative ((non-operative[Title/Abstract] OR conservative[Title/Abstract] OR
management”[ Title/Abstract] OR surgical[Title/Abstract] OR expectant[ Title/Abstract] OR nonoperative[ Title/Abstract] OR non
surgery[tiab] OR adhesiolysis[Title/ Abstract] OR operative[ Title/Abstract])
laparoscopy|Title/Abstract] OR laparotomy|[Title/Abstract] OR ~ AND (treatment|[ Title/Abstract] OR management| Title/Abstract]))
celiotomy][ Title/Abstract] OR laparoscopic|Title/Abstract] OR AND ((“Intestinal Obstruction”[Mesh] AND “Intestine,
operation|[tiab]) Small”[Mesh])OR (obstruction| Title/ Abstract] AND (“Intestine,
AND ((“Intestinal Obstruction”[Mesh] AND “Intestine, Small”[Mesh] OR small bowel[Title/Abstract] OR small
Small”[Mesh])OR intestine[ Title/Abstract] OR adhesive[Title/Abstract] OR
(obstruction|[Title/Abstract] AND (“Intestine, Small”[Mesh] OR adhesion[Title/Abstract] OR mechanical[ Title/ Abstract])))
small bowel[Title/Abstract] OR small intestine[ Title/Abstract] NOT (Crohn’s[tiab] OR “Inflammatory Bowel Disease”[tiab])
OR adhesive[Title/Abstract] OR adhesion[Title/ Abstract] OR AND ((*1990/01/01”[PDATT]: “3000/12/31”[PDAT]) AND
mechanical[Title/Abstract]))) English[lang])
AND (timing[Title/Abstract] OR time[Title/Abstract] OR Records: 444
delay[Title/Abstract] OR early[Title/Abstract] OR
late[Title/Abstract] OR hours[Title/Abstract] OR
days[ Title/Abstract] OR length[Title/Abstract])
NOT (Crohn’s[tiab] OR “Inflammatory Bowel Disease”[tiab])
AND ((“1990/01/01”[PDATT: “3000/12/31”[PDAT]) AND
English[lang])
Records: 2650
EMBASE (“surgical management”:ab,ti OR “operative management”:ab,ti ((non-operative:ab,ti OR conservative:ab,ti OR expectant:ab,ti OR
OR surgical:ab,ti OR surgery:ab,ti OR adhesiolysis:ab,ti OR nonoperative:ab,ti OR non operative:ab,ti)
laparoscopy:ab,ti OR laparotomy:ab,ti OR celiotomy:ab,ti OR AND (treatment:ab,ti OR management:ab,ti))
laparoscopic:ab,ti OR operation:ab,ti) AND “small intestine obstruction”/exp.
AND “small intestine obstruction”/exp. NOT (crohn*:ab,ti OR “inflammatory bowel disease”:ab,ti)
AND(timing:ab,ti OR time:ab,ti OR delay:ab,ti OR early:ab,ti OR ~ AND [english]/lim AND [1990-2016]/py
late:ab,ti OR hours:ab,ti OR days:ab,ti OR length:ab,ti) Records: 161
NOT(crohn*:ab,ti OR “inflammatory bowel disease”:ab,ti)
AND [english]/lim AND [1990-2016]/py
Records: 2079
Cochrane obstruction or adhes* in Title, Abstract, Keywords

AND intestin* in Title, Abstract, Keywords

AND tim* or early or late or non-operat* or nonoper* in Title, Abstract, Keywords

NOT postoperative in Title, Abstract, Keywords
NOT malignant in Title, Abstract, Keywords

Publication Year from 1990, IN Cochrane Reviews (Reviews and Protocols), Other Reviews, Trials, Methods Studies, Technology

Assessments, Economic Evaluations and Cochrane Groups

(Word variations have been searched)
Records: 232

screening criteria. Common reasons for exclusion in-
cluded studies not reporting clinical outcomes after in-
tervention, studies not grouping surgical patients by
time until surgery, and studies of SBO specifically due
to causes other than adhesion (i.e., inflammatory bowel
disease or cancer). Figure 2 demonstrates the PRISMA
flow diagram for identification, screening, full-text re-
view, and inclusion of studies of small bowel obstruc-
tion. After full-text review, 28 studies were selected for
inclusion in the study. We performed “snowball” sam-
pling of the references in all included studies, yielding
eight additional studies of interest, of which only one
met criteria for inclusion. For each of the 29 studies
ultimately selected for inclusion, researchers recorded
the following: study design, data source, dates of data
collection, type of SBO studied, methods for patient
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selection, exclusion criteria applied in cohort selection,
use of CT scan for diagnosis of SBO, and details of any
adjusted analyses performed. We recorded the following
outcomes: bowel resection, surgical site infection (SSI),
mortality, length of hospital say (LOS), as well as
healthcare costs. Some studies simply reported the rate
of “complications” among treatment groups but this
type of composite outcome varied significantly from
study to study and therefore it was not documented
for this review. Lastly, we documented the time thresh-
old defining early versus delayed surgery and the rate of
failure of non-operative management, as applicable.
Study features and unadjusted outcomes from included
studies are summarized in Tables 2, 3, and 4. Data
collection was performed using an online survey plat-
form (REDCap v.7.2.2).%!
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Records identified through Additional records identified
> database searching (PubMed, through other sources (i.e.
[®) EMBASE, Cochrane) “snowball” sampling)
e (n=5,566) (n=8)
o
™
= v v
w
o Total records
(n=5,574)
_ | Duplicate records removed
il (n=701)
O
= \ 4
P
tu Records screened by title & abstract
é (n=4,873)
Records removed on title
> & abstract screening
(n=4,620)
s Y
5’ Full-text articles assessed for
® eligibility
o (n=253)
_ | Full-text articles excluded
. (n=224)
g Y
2 Studies included in analysis
LZJ (n=29)
TYPE 1 TYPE 2 TYPE 3 TYPE4
Early vs. Delayed Any surgery vs. Early surgery vs. Early non-emergent
surgery Non-operative Expectant surgery vs. Expectant
(n=12) management management management
(n=13) (n=4) (n=0)

Fig. 1 PRISMA flow diagram for identification, screening, full-text review, and inclusion of studies of small bowel obstruction

Analysis

Based upon a concept map of possible treatment groups for
aSBO (Fig. 2), we assigned studies into one of four study
types. Type 1 studies compared early surgery for aSBO (in-
cluding either emergency surgery for ischemia, peritonitis, etc.
or early non-emergent surgery) versus delayed surgery occur-
ring after some period of watchful waiting. All patients in
Type 1 studies underwent surgical intervention for their ob-
struction. Type 2 studies compared patients undergoing any
surgery for aSBO (early or delayed) versus patients who were
successfully managed non-operatively. Type 3 studies
compared patients undergoing early surgery (early
emergent or non-emergent) versus expectant manage-
ment (including those who required delayed surgery
and those who resolved without surgery). Finally, Type

4 studies compared early non-emergent surgery (exclud-
ing patients who required emergency surgery on presen-
tation) versus expectant management. In any study arm
that included expectant management, surgical outcomes
were reported among those who ultimately required an
operation.

Evidence from all included studies was graded using a
modified Downs & Black grading scheme to estimate the
associated risk of bias.'® The Downs and Black checklist
was designed to assess both randomized and non-
randomized studies and provides four sub-scales of quality
assessment including reporting, external quality, bias, and
confounding. A rating for power is also provided in the check-
list, but was excluded in this study due to inadequate informa-
tion in most studies to allow for a power calculation. Because
of'significant heterogeneity in study design and a considerable
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Fig. 2 Concept chart
demonstrating possible treatment
groups for management of small
bowel obstruction and
corresponding study types

Adhesive Small
Bowel Obstruction

Emergency surgery on
admission

(ischemia, peritonitis, pneumatosis, etc)

B :

Early non-emergent
surgery

Study Types:

oplll ol A

risk of bias and residual confounding across selected studies,
we did not perform a meta-analysis of primary data.

Results

From a total of 4873 unique records, 29 studies reporting
outcomes of 335,399 patients with SBO were identified for
inclusion.

Type 1 Studies—Early Vs. Delayed Surgery for aSBO

We identified 12 retrospective cohort studies (331,922 pa-
tients) comparing outcomes between groups of patients with
aSBO undergoing either early or delayed surgery from single
institutions, and national clinical or claims databases
(Tables 2, 3, and 4). Six studies studied specifically patients
with aSBO while the remainder did not specify the type of
obstruction and only two studies report the use of CT scans for
diagnosis of SBO. The median time cutoff for defining early
surgery was 1.5 days (range 1-7 days). Rates of bowel resec-
tion were lower in early surgery groups (mean 1%, range 1—
27%) than delayed surgery groups (mean 8%, range 1-29%)
in all six studies reporting this outcome. Four studies reported
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C
Expectant
management
D E y
Delayed Resolution of SBO
surgery without surgery

Early surgery (A&B) vs. Delayed surgery (D): 12 studies, 331,922 patients

Any surgery (A&B&D) vs. Non-operative management (E): 13 studies, 2,379 patients
Early surgery (A&B) vs. Expectant management (C): 4 studies, 1,098 patients

Early non-emergent surgery (B) vs. Expectant management (C): O studies

rates of SSI which were similar between early (mean 12%,
range 10-20%) and delayed (mean 13%, range 12-23%) sur-
gery groups. Rates of mortality were lower in the early surgery
group (mean < 1%, range 0-4%) compared with the delayed
surgery group (mean 5%, range 3—10%) in all nine studies
reporting deaths. Average hospital LOS was 7.5 days (range
7-8) after early surgery and 9.4 days (range 7.4—12.3) in four
reporting studies. Only one study reported costs, finding that
costs of hospitalization were lower among patients undergo-
ing early surgery ($45,233) compared with delayed surgery
($71,892)."

Adjusted analysis of the risk of mortality was reported in
six studies using either multivariable adjustment or propensity
score matching controlling for either patient factors or both
patient and operative factors.> '% '7"'% 22 Four of six adjusted
analyses identified a significant association of delayed surgery
with significantly greater odds of mortality while two analyses
did not find any significant difference between groups.

Type 2 Studies—Any Surgery Vs. Non-operative
Management

An additional ten retrospective cohort and three prospective
cohort studies were identified (2379 patients) comparing any
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Table 2  Details of studies on the management of small bowel obstruction

Authors Year Journal Country Data Data source Study design
collection
Retrospective Prospective Randomized
cohort cohort trial
a. Type 1: Studies comparing early surgery versus delayed surgery
Cox et al.>’ 1993 Aus NZJSurg  Australia  1982-1990  Single institution X
Seror et al.*° 1993 Am J Surg Israel 1976-1990  Single institution X
Fevang etal®! 2000 Ann Surg Norway 1961-1995  Single institution X
Fevang etal®®> 2003 Scand J Surg Norway 1961-1995  Single institution X
Leung et al.>® 2012 Am Surg USA 2003-2007  Single institution X
Josephetal®™ 2013 Am Surg USA 2001-2006  Single institution X
Schraufnagel 2013 JTACS USA 2009 National claims X
etal’? database
Chu et al." 2013 J GI Surg USA 2007 National claims X
database
Teixeira et al.l'”! 2013 Ann Surg USA 20052010  National clinical X
database
Keenan etal.'® 2014 JTACS USA 2005-2010  National clinical X
database
Jafari et al."” 2015 Am Surg USA 2001-2011  National claims X
database
Karamanos 2016 World J Surg USA 2004-2010  National clinical X
etal® database
b. Type 2: Studies comparing any surgery versus non-operative management
Matter et al.>> 1997 Eur J Surg Israel 1980-1994  Single institution X
Menzies et al.>* 2001 Ann R Col Surg UK - Multi-institution X
Eng
Kossi et al.* 2004 Scand J Surg Finland 1999 Multi-institution X
Ryan et al.*’ 2004 ANZJ Surg Australia ~ 1999-2002  Single institution X
Jones et al.*® 2007 Am J Surg USA 2004-2005  Single institution X
Chen et al.* 2008 J Chin Int Med ~ China 1995-2002  Single institution X
Rochaetal®™ 2009 Arch Surg USA 2000-2005  Single institution X
Isaksson et al*® 2011 Eur.J Tr Emerg  Sweden 20052006  Single institution X
Surg
Springer et al.*' 2014 Can J Surg Canada 2011-2012  Single institution X
Meier et al.*? 2014 Colon Dis Switzerland 2004-2007  Single institution X
Kulvatunyou 2015 JTACS USA 2011-2013  Multi-institution X
etal.”
Akrami et al** 2015 Bull Emerg Iran 20062012  Single institution X
Trauma
Bueno-Lledo 2016 Dig Surg Spain 2008-2013  Single institution X
etal.”®
c. Type 3: Studies comparing early surgery versus expectant management
Sosa et al.*® 1993 Am Surg USA 1980-1985  Single institution X
Fevang et al*®> 2002 EurJ Surg Norway 1994-1995  Single institution X
Nauta*’ 2005 JACS USA 19912004  Single institution X
Bauer et al.*® 2015 Am Surg USA 20012011  Single institution X

surgical intervention (regardless of timing) against non-
operative management for SBO. Three of these studies were
multi-institution while the remainder were from single institu-
tions. Only two studies applied strict criteria to exclude pa-
tients requiring emergency surgery, early post-operative SBO,
and those with obstructions due to tumors, hernia, or IBD. Six

of 13 studies used CT scan diagnosis to confirm the diagnosis
of obstruction. Bowel resection occurred in 36% of patients
undergoing surgery (range 19-51%) in the nine studies
reporting this outcome. Mortality was 4% after surgery (range
0-15%) and 2% after non-operative management (range 0—
9%) in nine studies. Average LOS was considerably shorter
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2(2) 7

5(1)

1(7)

203)

44
0 (0)

5(36)

34 (36)
47 (14)

95

14
72

Fevang et al.*
Nauta*’

22 31)
31 (29)
62 (29)
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after non-operative management (4.4 days, range 2—7) than
after surgical management (12 days, range 7.4-21.6). Cost
of non-operative management was also lower ($2329) than
surgery ($6782) as reported by a single study.”> No studies
reported adjusted outcomes between operative and non-
operative groups.

Type 3 Studies—Early Surgery Vs. Expectant
Management

We identified four studies (one prospective and three retro-
spective cohorts, 1098 patients, all from single institutions)
comparing early surgery (either emergency surgery on presen-
tation or early, non-emergent surgery) against expectant man-
agement. Two of these studies applied exclusions to early
post-operative bowel obstruction and patients with obstruction
due to tumor, hernia, and IBD. Of 885 patients who underwent
expectant management, 42% ultimately required surgery
(range 14-72%). Rates of bowel resection were lower among
patients managed expectantly (average 10%, range 0-20%)
compared with those treated by early surgery (average
29%, range 19-36%). SSI was documented in two stud-
ies and rates were 8% after early surgery (range 5-8%)
and 6% after expectant management (range 6—6%).
Mortality was similar among both groups (2% (range
0-7%) after early surgery and 2% (range 1-4%) after
expectant management). Average LOS was 9.7 days af-
ter early surgery and 8.4 days after expectant manage-
ment in two studies. No cost data or adjusted analyses
were reported.

Type 4 Studies—Early Non-emergent Surgery Vs.
Expectant Management

We did not identify any studies that compared early non-
emergent surgery (i.e., excluding patients with emergent
indication for surgery on presentation) against expectant
management. However, in snowball sampling of refer-
ences, we identified an abstract reporting a randomized
controlled trial (RCT) of 127 patients randomized by a
single surgeon to early non-emergent surgery or expectant
management.”’ Because it was not published as a full-text,
this study was not formally included in the systematic re-
view. In this study, rates of death were 6% vs 3%, and rates
of bowel resection 22% vs 17% for early surgery and ex-
pectant management, respectively (all p>0.05). In total,
65% of those treated with expectant management went
did not require an operation.

Grading Quality of Observational Studies

Upon grading, major limitations of studies included in
this review included failure to report a distribution of
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confounders between comparison groups (24 of 29 stud-
ies), failure to provide estimates of random variability
for outcomes (23 of 29 studies), a lack of reporting
characteristics of subjects that were lost to follow-up
(19 of 29 studies), absence of randomized assignment
to treatment groups (29 of 29 studies), and inadequate
adjustment for confounding (21 of 29 studies). A table
detailing the grading of evidence from studies included
in this review can be referenced in Supplement B.

Discussion

After systematic review of the literature, we identified 29
studies that might inform the safety and effectiveness of ex-
pectant management compared with usual care (early non-
emergent surgery) for aSBO. All studies were observational
and none captured patient-reported outcomes. These studies
were classified into four groups by type of treatment or man-
agement reported. Most studies either compared early versus
delayed surgery or any surgery versus non-operative manage-
ment. While four studies reported outcomes from patients
managed by early surgery compared with expectant manage-
ment, we did not identify any full-text studies reporting out-
comes of early non-emergent surgery versus expectant man-
agement. An RCT, published as an abstract only, did not iden-
tify significant differences between patients randomized to
early surgery or expectant management. Because of method-
ological flaws present in all included studies, there remains an
important evidence gap for surgeons considering watchful
waiting for patients with aSBO.

Unadjusted outcomes from studies comparing early and
delayed surgery appear to favor early operative intervention
in rates of bowel resection and mortality, hospital LOS, and
even cost. In addition, among those studies reporting adjusted
outcomes, two-thirds demonstrated lower odds of mortality
associated with early surgery while the other third did not
observe a significant difference. Because they present an in-
complete picture of patients who present with bowel obstruc-
tion however, these data should be interpreted with caution.
Studies that analyze data exclusively from patients who
underwent surgery for SBO fail to capture the experience of
patients who resolved their obstruction without surgery. The
study design comparing early versus delayed surgery intro-
duces bias into the delayed surgery group because these pa-
tients represent only those who either developed an indication
for surgical exploration or those who failed to progress after a
period of observation. A more appropriate study design is one
which analyzes all patients who are observed clinically over
some period of time, whether they ultimately require surgery
or not (i.e., expectant management).

Among studies comparing any surgery versus non-
operative management, none applied adjusted analysis but

unadjusted outcomes appear to favor non-operative manage-
ment in rates of mortality, LOS, and cost. However, these
studies all contain a serious design flaw due to confounding-
by-indication, meaning the groups studied likely varied in
disease severity based upon which treatment they received.
Patients who required surgery for their obstruction may have
had emergency indications for surgery (i.e., peritonitis,
closed-loop obstruction) or failed to progress after observa-
tion, both of which portend worse outcomes, while those man-
aged successfully without surgery likely represent either the
healthiest patients or those with the mildest forms of obstruc-
tion. Despite the large number of studies of this type, these
data do not provide meaningful insight into the safety of ex-
pectant management of patients with SBO.

The findings from four studies of early surgery versus
expectant management were mixed. Rates of bowel re-
section were somewhat lower after expectant manage-
ment; however SSI, mortality, and LOS appear similar
whether patients underwent either treatment modality.
Examining these studies in detail revealed another meth-
odological flaw, specifically that none excluded patients
who required emergency surgery on admission from the
early surgery group. This means that early surgery in
these studies included both patients who were operated
upon prophylactically early in their hospital course as
well as those who required urgent or emergent explora-
tion. For surgeons choosing whether to proceed with an
early operation or undertake watchful waiting for pa-
tients with SBO, these studies provide incomplete data
regarding this choice. Among the studies included in
this review, we did not identify any that compared early
non-emergent surgery (i.e., surgery performed early in
the hospital course absent emergent indications) with
expectant management. The RCT identified on snowball
reference review (published as an abstract only) did not
reveal any significant differences in rates of bowel re-
section, death, or LOS between patients randomized to
early surgery or expectant management for aSBO. The
authors conclude that expectant management is safe giv-
en that 65% of patients in this group resolved without
an operation.”’ Since this study was not published in
full-text form, our ability to evaluate these findings is
limited. We were unable to assess adjustment for con-
founders, patient characteristics, inclusion/exclusion
criteria, and whether blinding may have been present.

There are important limitations to this review. First,
we searched for studies that grouped patients by the
timing of their surgery or whether the patients
underwent expectant or non-operative management.
Other studies have approached this question by examin-
ing time from presentation to surgery as a continuous
variable;** however, generating meaningful conclusions
presents methodological challenges. Still other studies
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Fluid resuscitation,
electrolyte repletion &
NGT decompression
Evidence of bowel
compromise® or Yes = Operation (Lap or open)
closed loop?
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| Off protocol for other etiology of SBO:
* Hernia
“Gastrografin test” within 4 « Other intraabdominal pathology (e.g.: cancer, active
hrs of NGT decompression? IBD, stricture) .
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1 * Previous diagnosis of frozen abdomen
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at 24 hours
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the colon??
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|
1 Evidence of bowel
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: A Discharge when ready
__________________________ ] with follow up®

Fig. 3 Clinical care protocol for the management of adhesive small bowel obstruction, developed at the University of Washington Medical Center

have applied prediction modeling to determine which
patient features indicate the need for an early explorato-
ry surgery for SBO.'* #>* ¢ There remains uncertainty
about the comparative effectiveness between the historic
standard early surgery for all SBOs and the apparently
common yet varied practice of expectant management
and predictive modeling studies have not resolved this
gap in evidence. Second, we have excluded data from
studies published prior to 1990. While this approach
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may have overlooked relevant studies for review, it is
unlikely that any data on outcomes of SBOs prior to the
era of ubiquitous CT scanners would be applicable to
today’s practice. Third, when deciding on whether or
not to consider expectant management for obstructed
patients, there is an important influence of other diag-
nostic and prognostic procedures. Strong evidence has
emerged to suggest that enteral contrast studies, such
as Gastrografin®, can help in determining those patients
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who are highly likely to resolve without surgery (those
who have partial aSBO demonstrated by contrast mov-
ing to colon).'® ? ?® While not the subject of this
review, this diagnostic modality should be used in fu-
ture studies to identify which patients qualify for a trial
of expectant management.

The surgical community has general agreement on indica-
tions for emergent surgery in the setting of an aSBO.
However, for those patients that do not meet criteria to go to
emergently to the operating room, previously identified sur-
geon practice variability in the timing and indications for op-
erative interventions motivated a search for evidence to sup-
port the safety of this practice.® After a systematic review of
the literature, we conclude that there are significant evidence
gaps to support the safety and effectiveness of expectant man-
agement compared to early non-emergent surgery for aSBO.
Washington State surgeons participating in the Surgical Care
and Outcomes Assessment Program (SCOAP) network are
now collecting data on expectant versus early operative man-
agement for SBO. At the University of Washington, a protocol
for the management of suspected complete SBO due to adhe-
sions has been developed to support standardization of care
and allow for future studies on optimal treatment pathways
(Fig. 3). Importantly, the protocol is meant to apply only to
patients who do not require an emergency surgery and also fail
to pass contrast to the colon within 24 h of administration
(e.g., fail a water soluble oral contrast test). Such standardiza-
tion is the first step preparing for research to address these
evidence gaps.
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