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Emergency department patients with small bowel
obstruction: What is the anticipated clinical course?
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BACKGROUND: Emergency physicians (EPs) often care for patients with acute small
bowel obstruction. While some patients require exploratory laparotomy, others are managed
successfully with supportive care. We aimed to determine features that predict the need for operative
management in emergency department (ED) patients with small bowel obstruction (SBO).

METHODS: We performed a retrospective chart review of 370 consecutive patients admitted
to a large urban academic teaching hospital with a diagnosis of SBO over a two-year period. We
evaluated demographic characters (prior SBO, prior abdominal surgery, active malignancy) and
clinical findings (leukocytosis and lactic acid) to determine features associated with the need for
urgent operative intervention.

RESULTS: Patients with a prior SBO were less likely to undergo operative intervention [20.3%
(42/207)] compared to those without a prior SBO [35.2% (57/162)]. Abnormal bloodwork was not
associated with need for operative intervention. 68% of patients with CT scan findings of both an
SBO and a hernia, however, were operatively managed.

CONCLUSIONS: Patients with a history of SBO were less likely to require operative
intervention at any point during their hospitalization. Abnormal bloodwork was not associated
with operative intervention. The CT finding of a hernia, however, predicted the need for operative
intervention, while other findings (ascites, duodenal thickening) did not. Further research would be
helpful to construct a prediction rule, which could help community EPs determine which patients
may benefit from expedited transfer for operative management, and which patients could be safely

managed conservatively as an initial treatment strategy.
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INTRODUCTION
Approximately 300 000 patients are hospitalized

annually in the United States with acute small bowel
obstruction (SBO)."! The majority of these patients are
admitted to the hospital from the emergency department
(ED) after imaging studies and initial stabilization. While
a history of prior abdominal surgery, abnormal bowel
sounds, abdominal distention, and constipation raise the
likelihood of an intestinal obstruction, it would be useful
if the history, physical exam, or diagnostic test results
could identify patients who are more likely to require
urgent operative intervention."”’ In a retrospective review
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of 192 patients admitted with SBO and operatively
managed, Jancelwicz et al"” found a modest pre-operative
correlation between peritoneal signs, leukocytosis,
abdominal CT findings of reduced wall enhancement, and
an operative diagnosis of bowel strangulation. Zielinksi
et al,'" who examined 100 admitted patients with SBO,
determined that vomiting, and three different abdominal
CT findings (ascites, mesenteric edema, absence of the
'small bowel feces sign') were independent predictors of
the need for operative intervention. At this time there is no
compelling evidence to help the emergency physician (EP)
identify which patients will require operative management
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and which patients will likely experience symptom
resolution with conservative treatment alone (nasogastric
tube placement, bowel rest, and intravenous hydration).

METHODS

Setting and study population
This is a retrospective, single-center cohort study in

a large tertiary care academic center. We reviewed 370
consecutive admissions for small bowel obstructions
from January 2012 to January 2014. This study was
approved by the hospital's Institutional Review Board
(IRB) with a waiver of informed consent. We recorded
each patient's age, gender, date of visit, history of
abdominal surgeries, history of prior SBO, and whether
there was a history of active malignancy (Table 1).
We documented each patients' oral temperature, WBC
count, lactic acid level, and noted whether neutrophilia
was present. We logged what type of imaging was
performed (plain films, bedside ultrasound, and/or
abdominal CT scan) in the ED. Finally, we recorded
each patient's treatment (conservative, operative). If an
operative intervention was performed during the patient's
hospitalization, we recorded when this occurred relative
to the patient's ED visit.

Analysis

The primary outcome of interest was whether a
patient with a bowel obstruction required operative
intervention. Secondary outcome was time to operation.
We collected variables by structured chart abstraction.
The initial chart review was conducted by author
AH and 10% of those charts were reviewed by SF to
check internal validity on history of cancer, history of
bowel obstruction, and CT reading. There was 100%
agreement between the two reviewers. Initial post-
hoc review of the data suggested that patients with

hernia appeared to require operative intervention as
compared with those without hernia. For descriptive
statistics, we compared proportions with fisher's exact
test and continuous variables with the Wilcoxon-Mann
Whitney test. We used logistic regression to model the
association between clinical variables and the need for
operative intervention. For our multivariable model,
we included apriori clinical and demographic variables
(age, gender, history of cancer, history of prior small
bowel obstruction, fever, elevated WBC, and elevated
lactate) and other variables with P value of less than
0.20, which only included those with a CT finding of
a hernia. We estimated odds ratio and from the logistic
model we estimated predicted probabilities for requiring
an operation. For the multivariable models, we evaluated
the predicted probabilities evaluated at the mean value of
other covariates in the model. To model time to operation,
we used Poisson regression with robust variances with
the same variables as our logistic model above. We
considered a two-sided P value of less than 0.05 to be
statistically significant and conducted our analysis using
STATA 12.0 and R v 3.02.

RESULTS

There were 370 patients with small bowel obstruction
in our cohort. The baseline characteristics of patients who
underwent an operation and those who did not are noted
in Table 1. Overall, 27% (99/370) of patients required
an operation. Table 2 depicts the univariate association
of our baseline factors (history of malignancy, history
of recurrent SBO, vital signs, bloodwork, etc) with
the probability of requiring operative intervention
when diagnosed with a SBO along with the results of
a multivariable model. We found that patients with a
history of SBO were less likely to undergo operative
intervention [32.0% (24.2%-39.9%) vs. 19.2% (13.5%—

Table 1. Baseline characteristics of patients stratified by treatment (operative versus conservative)

Variables Overall (n=370) Operated (n=99) Not operated (n=271) P value’
Age (IQR) 61 (50-69) 60 (49-69) 61 (50-75) 0.61
Gender, n (%) 0.23
Female 226 (61.1) 55(24.3) 171 (75.7)
Male 144 (38.9) 44 (30.5) 100 (69.5)
History of cancer, n (%) 173 (46.3) 44 (25.4) 129 (74.6) 0.64
History of prior SBO, n (%) 207 (56.1) 42 (20.3) 165 (79.7) 0.002
Temperature (IQR) 97.7 (97.0-98.3) 97.8 (97.2-98.6) 97.7 (97.0-98.3) 0.23
Nausea, n (%) 335(90.5) 87 (87.9) 248 (91.5) 0.32
Vomiting, n (%) 275 (74.3) 77 (77.8) 198 (73.1) 0.42
White blood cell count (IQR) 9.8 (7.7-12.4) 10.4 (7.8-12.6) 9.6 (7.5-12.3) 0.28
Lactate (IQR) 1.2 (0.9-1.8) 1.4 (0.9-1.8) 1.2 (0.9-1.8) 0.57

*Fisher's exact test for categorical variables and the Wilcoxon-Mann Whitney test for continuous variables.
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25.0%), P=0.010], whereas patients with hernia on
abdominal CT imaging were much more likely to receive
surgery compared with those without hernia [68.6 (95%
CI=vs 19.3%)]. Prior history of malignancy, leukocytosis
and elevated lactic acid levels were not associated with
increased likelihood of operative intervention.

Table 3 describes all patients who went to the OR.
Patients with a history of SBO went to the OR 1.45 days
later [95%CI 1.22-2.79, P=0.030]) than those without
SBO. Patients with a history of malignancy also went to

the OR later than those without active cancer. But these
findings could be explained by chance alone (P=0.28).
Finally, in our study there was no difference between
timing of patients with hernia and those without (P=0.074).

DISCUSSION

Our ED is affiliated to a large urban academic hospital
and has an annual patient volume of approximately
70 000. In addition, the ED is affiliated with one

Table 2. Association of baseline factors with the probability of requiring operative intervention for small bowel obstruction

Univariate models

Multivariate models”

Variables . Univariate probability P value . Multivariable P value
Odds ratio (95%CI) p y Odds ratio probability*
Age 0.64 0.093
<50 - 30.8 (20.8-40.9) - 36.0 (23.2-46.7)
51-69 0.77 (0.44-1.37)  25.8 (19.7-31.8) 0.56 (0.29-1.06)  23.1 (16.7-29.4)
70+ 0.76 (0.39-1.48) 0.44 (0.21-0.60)  19.3 (10.6-28.0)
Gender 0.19 0.51
Female 0.73 (0.46-1.17) 24.3 (18.7-29.9) 0.83 (0.49-1.42)  26.4 (18.5-34.3)
Male - 30.5 (23.0-38.1) - 23.1(17.0-29.2)
History of cancer 0.59 0.42
No history - 27.9 (21.7-34.2) - 22.5(16.1-28.9)
History of cancer 0.88 (0.55-1.40) 25.4(18.9-31.9) 1.25(0.73-2.12)  26.6 (19.3-33.9)
History of prior SBO" 0.002 0.010
No prior history of SBO - 35.2 (27.8-42.5) - 32 (24.2-39.9)
History of SBO 0.47 (0.29-0.75)  20.3 (14.8-25.8) 0.51 (0.30-0.85)  19.2(13.5-25.0)
Temperature 0.74 0.24
No fever - 26.6 (22.0-31.2) - 23.9(19.0-28.7)
Fever 1.22 (0.37-4.07)  30.8 (5.7-55.8) 2.2 (0.58-8.47) 41.1 (9.5-72.6)
White blood cell count 0.11 0.27
WBC<10 - 23.2 (17.2-29.1) - 21.9 (15.5-28.3)
WBC >10 1.46 (0.92-2.33)  30.7 (23.9-37.5) 1.34 27.3 (20.1-34.5)
Lactate 0.34 0.26
<2 - 29.1 (22.3-35.7) - 27.3(20.2-34.4)
>2 0.80 (0.50-1.26)  24.6 (18.5-30.7) 0.74 21.8 (15.5-28.1)
CT finding of hernia <0.0001 <0.0001
No hernia 0 20.3 (15.9-24.7) - 19.3 (14.8-23.7)
Hernia 8.33 (4.33-16.0) 68.0 (55.1-80.9) 9.15 (4.5-18.3) 68.6 (55.2-82.0)
g Adjusted for history of cancer, prior SBO, fever, age, WBC, lactate, and gender.
*: For a given covariate, predicted probabilities were estimated at the mean of other covariates.
Table 3. Time to operation
iab] Univariate models I Multivariate models”
Variables Days to operation Risk difference (95 %CT) P value Days to operation Risk difference” P value
All patients 4.23 (3.52-4.95) - - -
Age 0.092 0.44
<50 4.28 (2.92-5.64) - 4.05 (2.93-5.17) -
51-69 4.82 (3.84-5.81) 0.54 (-1.14-2.22) 4.60 (3.70-5.50) 0.54 (—0.85-1.93)
70+ 2.87 (1.42-4.32) —1.41 (-3.40-0.58) 3.61 (2.34-5.87) —0.44 (-2.02-1.14)
Gender 0.120 0.19
Female 3.61 (2.62-4.60) - 3.71 (2.92-4.51) 0.93 (-0.24-2.10)
Male 4.72 (3.72-5.72) 1.11 (-0.29-2.52) 4.61 (3.72-5.58) -
History of cancer 0.027 0.28
No history 3.51 (2.68-4.34) - 3.88 (3.09-4.67) -
History of cancer 5.14 (3.96-6.32) 1.63 (0.18-3.07) 4.66 (3.53-5.80) 0.78 (-0.28-2.58)
History of prior SBO 0.01 0.03
No prior SBO 3.45(2.56-4.32) - 3.61 (2.84-4.39) -
History of SBO 5.31(4.20-6.42) 1.87 (0.45-3.29) 5.07 (3.97-6.17) 1.45 (0.122-2.79)
CT findings 0.002 0.074
No Hernia 4.98 (4.10-5.87) 2.19 (0.81-3.57) 4.71 (3.83-5.60) -
Hernia 2.79 (1.74-3.85) - 3.31(2.16-4.45) —1.41 (-2.94-0.13)
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of the country's leading cancer institiutes, which
has approximately 230 000 patient visits per year.
Consequently, a significant number of our patients not
only have an active oncologic history, but routinely
present to the ED with a variety of complications
specific to their disease, including febrile neutropenia,
anaphylaxis to chemotherapeutic agents, pleural and
pericardial effusions, malignant ascites, and recurrent
SBOs. We wished to determine whether specific patient
characteristics, such as a history of SBO, abdominal
surgery, or active malignancy, correlated with the type of
treatment (operative vs conservative). We theorized that
patients with active cancer and a history of SBO would
more likely undergo conservative treatment, whereas
those who had abdominal surgeries but no history of
active cancer were more likely to undergo operative
management. We also examined whether specific
markers of inflammation (WBC, neutrophilia, lactic
acid) were higher in patients who ultimately underwent
operative management during their hospitalization.
Finally, we examined whether specific additional
abdominal CT findings (ascites, hernia) were associated
with the need for operative management.

Although we hypothesized that patients with active
malignancy would be more likely conservatively
managed, they were just as likely as those without
malignancy to undergo surgery. Treatment of
obstructions in patients with active malignancy is
challenging and surgery may be delayed in order to
attempt conservative management.”’ These patients often
have poor baseline health or a poor overall prognosis
that may affect treatment decisions and when malignant
disease causes an obstruction, it is often associated with
very poor survival.” Surgical management in oncology
patients is also associated with higher post-operative
morbidity.' Furthermore, operative interventions are
valuable in oncology patients only when they resolve
a benign cause of the obstruction.” In a retrospective
review, Ellis et al” noted that 30% of patients with
colorectal malignancy had a benign and, thus, potentially
curable cause for SBO. In such cases operative treatment
can improve survival and quality of life.*>""!

Similarly to patients without active malignancy,
those with SBOs secondary to cancer often respond well
to non-operative treatment.””’ Non-operative resolution of
both malignant and non-malignant obstructions generally
occurs within 72 hours.""'*) Malignant obstructions
also have lower strangulation rates than obstructions
secondary to adhesions or hernias, which may prompt a
longer trial of non-operative management."""!

www.wjem.org

We also found that patients with a history of SBO
were less likely to require operative intervention at any
point during their hospitalization. Adhesions are the most
common cause of obstruction, with malignancy being
the second most common cause.*'*! Thus, patients with a
first-time obstruction but without a history of surgery are
more likely to undergo surgery to determine the cause of
the obstruction and attempt to rule out a malignant cause.
Obstructions due to adhesions also have a lower rate of
ischemia, which may account for the finding that patients
with recurrent SBOs were less likely to be operatively
managed.™*"”

It can be challenging to differentiate between partial
and complete small bowel obstructions. Patients with a
partial obstruction are very likely to have spontaneous
resolution with conservative management.!"”! If the
obstruction has not resolved within 48 hours, however,
surgery is often indicated.” Perhaps recurrent obstructions
are more often conservatively managed because patients
are likely to present to the ED earlier in their course (once
they recognize the symptoms of SBO) and surgeons are
less likely to operate on patients who have undergone
successful conservative management for prior SBOs.

Neither elevated lactate levels nor leukocytosis on
presentation are associated with an increased likelihood
of operative intervention. Likewise, an oral temperature
>100.4 °F is not associated with an increased likelihood
of operative intervention. Thus, similar to prior studies,
laboratory values do not predict the need for surgical
management."® % It appears as though most patients with
an obstruction undergo the proper treatment (whether
conservative or surgical) before the development of late
complications, such as bowel necrosis, perforation, or
peritonitis, regardless of their laboratory values.”™" To
date no specific marker has been discovered that can
identify early mucosal damage or differentiate between
early and full-thickness intestinal infarction, likely due to
the effect of first pass hepatic metabolism.””

The CT finding of a hernia predictes the need for
operative intervention, while other findings (ascites,
duodenal thickening) do not. Although it is difficult to
estimate the incidence of abdominal hernias because
many remain asymptomatic, nearly 10%—15% of
abdominal surgeries result in an incisional hernia.”” We
found that any hernia visualized on CT scan predicted
the need for operative management. Perhaps the
identification of this particular defect encourages surgical
intervention as it is easily corrected, whereas adhesions
have a high frequency of recurrence despite repeated
lysis in the operating room.”"
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Limitations
There are several limitations to our study. Our data

were obtained through a retrospective chart review, and
we must contend with missing data. Not every patient had
a lactic acid drawn or an oral temperature recorded. A few
patients had no imaging performed, making it impossible
to confirm the diagnosis of SBO on admission. There were
several reasons to explain the lack of imaging studies. In
a few instances patients wished to defer imaging given
their history of multiple prior conservatively managed
SBOs and a strong desire to avoid further radiation. A
few very ill patients with a presumptive diagnosis of
SBO who were deemed non-operative candidates per
surgical consultation in the ED also elected to forego
CT imaging instead they were diagnosed with a SBO
based on a bedside ultrasound or plain radiograph. Some
patients were transferred to our institution from smaller
community EDs once the diagnosis of SBO was made.
We recorded bloodwork from their initial ED visit when
it was accessible. Unfortunately, however, these results
were not always available to us. Thus, we logged repeat
bloodwork that was obtained in our ED once the patient
had arrived. Transfer patients had uniformly been given
intravenous fluids and antibiotics prior to their arrival at
our institution; thus, WBC counts and lactic acid levels
may have been 'improved' leading to falsely normal results
at our institution. Finally, we did not examine if patients
were more or less likely to go to the OR depending on
which attending surgeon was on call for the ED.

In conclusion, most patients with a diagnosis of SBO
are conservatively managed. Further research would be
helpful to construct a prediction rule, which could help
community EPs determine which patients may benefit
from expedited transfer for operative management, and
which patients could be safely managed conservatively
as an initial treatment strategy, hereby avoiding costly
transfers.
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