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ABSTRACT

Background The prevalence of diverticulitis has
steadily increased during the past century. One possible
complication of large bowel diverticulitis (LBD) is the
concurrent development of a small bowel obstruction
(SBO). The literature regarding these joint diagnoses is
primarily limited to small case series from the 1950s.
Consequently, no official recommendations or recent
literature exists to quide decision making.

Methods This is a retrospective case—control study
with 5:1 matching by demographics, comorbidities,

and Hinchey classification of patients presenting with
concomitant LBD and SBO and patients with LBD alone.
The primary outcome assessed was the need for same
admission surgical intervention.

Results Patients with concurrent LBD and SBO were
more likely to require surgical intervention (OR 4.2,
p<0.001) and more likely to receive an open operation
than patients with only LBD (p<0.001). The length of
stay (LOS) was longer for LBD with SBO (mean LOS +3.2
days, p=0.003).

Discussion Patients with concurrent LBD and SBO are
more likely to fail non-operative management. Given
this, along with their longer LOS and higher rate of
open surgery, earlier surgical intervention may improve
outcomes and reduce hospital LOS.

Level of evidence 4.

INTRODUCTION

Sigmoid diverticulitis (large bowel diverticulitis
(LBD)) and small bowel obstruction (SBO) are two
of the most common indications for surgical admis-
sion in the USA. The prevalence of LBD and SBO is
increasing, with each accounting for approximately
300 000 hospitalizations per year in the USA.* As an
isolated entity, the majority of diverticular disease
can be managed in the outpatient setting; however,
it carries potential for severe illness and multiple
complications. One complication that has not been
well described is SBO.

Limited data exist regarding patients with SBO
complicating an episode of LBD. Unlike the compli-
cation of a large bowel obstruction due to local-
ized inflammation at the site of diverticulitis, SBO
is presumed to be related to fibrinous exudate or
bowel wall involvement with an abscess. In 1958,
Bodon and Lapuz® published a series of cases of
SBO in the setting of acute diverticulitis. They
identified a group of patients that progressed with
increased abdominal distention and dilated loops
of small bowel on imaging. Two out of the three
patients included required surgical resection of the
sigmoid colon without surgical intervention on
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the small bowel, whereas the third case resolved
without operative intervention.” In a subsequent
case series, Kim ef al® identitfied 16 patients with CT
imaging diagnostic of SBO and acute diverticulitis.
All of the patients in this series required surgical
intervention to address the diverticulitis without
small bowel resection.?

As management for LBD continues to trend
toward non-operative therapy with antibiotics and
drainage procedures as the mainstay of treatment, it
is important to identify patients who will fail non-
operative management and in whom early surgical
intervention may be beneficial. Current recom-
mendations of the American Society of Colon and
Rectal Surgeons and the World Society of Emer-
gency Surgery include a strong recommendation for
emergent surgery in patients who develop diffuse
peritonitis.* * An additional indication for operative
intervention includes failure to improve with non-
surgical management.” The exact indications for
surgical intervention and the definition of “failure
to improve” are poorly defined, with large vari-
ability. Furthermore, the surgery performed is often
dependent on the surgeon caring for the patient.
Despite sigmoid resection with primary anasto-
mosis being shown as a safe alternative to Hart-
mann’s procedure in the majority of patients, it has
repeatedly been shown to be a less utilized proce-
dure.® Overall, in the USA, up to 57% of patients
treated surgically for acute diverticulitis will receive
a colostomy, which can result in numerous compli-
cations ranging from electrolyte abnormalities to
the development of hernias. Additionally, many
individuals given a colostomy in an acute setting
will never have the ostomy reversed.®

Similarly, most isolated SBOs are managed
conservatively, with approximately 22% requiring
surgical intervention.” Since most obstructions
resolved without surgery and rarely does a delay in
surgery cause a difference in long-term outcomes,
a non-operative approach is often first attempted.
A patient with an underlying diagnosis of sigmoid
diverticulitis who develops concurrent SBO raises
an interesting clinical decision. Based on the limited
available literature, we hypothesized that patients
with concurrent LBD and SBO would be more
likely to require surgical intervention and have
longer hospital length of stay (LOS) compared with
patients with only LBD.

METHODS

Electronic health records at a single, large, indepen-
dent academic medical center were reviewed. All
patients over the age of 18 with a diagnosis of LBD
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who presented between July 2011 and June 2016 were included.
Patients were first identified by International Classitication of
Diseases Ninth Revision (ICD-9) code for LBD and were then
subdivided by ICD-9 code for SBO. Patients were excluded from
analysis if documentation indicated they required urgent oper-
ative intervention on initial evaluation or if they were immedi-
ately placed on comfort/hospice care. Data were collected with
the aim to match patients with small bowel obstruction to no
obstruction based on age, race, sex, presence of prior abdom-
inal procedures, and diabetes. After elimination of patients with
incomplete medical records, a 5:1 matching was performed
based on age, race, sex, presence of prior abdominal procedures,
and diabetes status.

Qutcomes of interest include LOS, time to operation, proce-
dure performed, creation of an ostomy, mortality, postoperative
infection, and discharge disposition. Procedures that began as
an exploratory laparotomy and those that began as a minimally
invasive surgery but required conversion to an open procedure
were considered “open.” Unadjusted analysis was performed,
and subsequently an adjusted analysis was performed which
accounted for Hinchey classification, immunosuppression,
congestive heart failure, coronary artery disease, chronic lung
disease, obesity, renal failure, hypertension, and tachycardia.
The imaging for all included patients was reviewed by a radiolo-
gist and two surgical residents. Hinchey classification was deter-
mined by radiographic documentation, and both the Hinchey
classification and SBO diagnosis were verified by review of
imaging by two surgical residents. An SBO was confirmed

if both dilated small bowel and a transition point were iden-
tified. Logistic regression was performed for binary outcomes
and linear regression for LOS. The researchers were blinded to
all patient identifiers and admitting/operative surgeon informa-
tion to limit any possible bias. A p of <0.05 was considered
significant.

RESULTS

A rotal of 3592 patients with either LBD or LBD+SBO were
admitted to our institution between July 2011 and June 2016.
We identified 3528 cases with LBD without SBO and 64 cases
with concurrent diagnoses of LBD and SBO (LBD+SBOQ). After
excluding 180 patients due to exclusion criteria, a §:1 match was
created which included 170 patients with LBD and 34 patients
with LBD+SBO. The 30 patients excluded from the LBD+SBO
group were all secondary to incomplete documentation; most
notably these patients were transferred from another facility and
imaging findings could not be veritied regarding SBO status or
Hinchey classification. Data on the two groups and their comor-
bidities can be seen in table 1.

Patients with LBD+SBO were more likely to require surgical
intervention for their condition (OR 4.2, p<0.001) and were
more likely to require an open operation (OR 5.3, p<0.001).
All patients in the LBD+SBO group who required surgery
were verified intraoperatively to have an SBO. These patients
commonly required enterolysis and a small number also
required small bowel resections. This was particularly seen in

Table 1 Demographic and comorbidity comparison between the LBD group and the LBD+SBO group

Demographic/comorbidity LBD (n=170) LBD+SBO (n=34) P value

Mean age (years) (SD) 65.0 (15.5) 67.1(17.0) 0.5

Race, n (%) Black 31(18) 7(21) 0.94
White 133 (78) 26 (76)
Other 6(4) 1(3)

Sex, n (%) Male 79 (46) 17 (50) 0.71
Female 91 (54) 17 (50)

Prior abdominal surgery, n (%) No 149 (88) 31 (91) 0.56
Yes 21(12) 309

Diabetes, n (%) No 154 (91) 31 (91) 0.91
Yes 16 (9) 3(9)

Hinchey class, n (%) 1or2 152 (90) 28 (82) 0.2
Jord 14 (10) 6(18)

Immunosuppression, n (%) No 156 (92) 33 (97) 0.28
Yes 14 (8) 1(3)

Congestive heart failure, n (%) No 156 (92) 33 (97) 0.28
Yes 14 (8) 1(3)

Coronary artery disease, n (%) No 140 (82) 30 (88) 0.4
Yes 30 (18) 4(12)

Chronic lung disease, n (%) No 145 (85) 31(91) 0.36
Yes 25(15) 309

Obesity, n (%) No 134 (79) 30 (88) 0.21
Yes 36 (21) 4(12)

Renal failure, n (%) No 155 (91) 32 (94) 0.57
Yes 15 (9) 2 (6)

Hypertension, n (%) No 160 (94) 31 (91) 0.52
Yes 10 (6) 3(9)

Tachycardia, n (%) No 166 (98) 33 (97) 0.84
Yes 4(2) 1(3)

LBD, large bowel diverticulitis; SBO, small bowel obstruction.
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Table 2  Univariate analysis assessing the requirement for a particular intervention between patients with LBD and with concurrent LBD and SBO

Intervention/outcome LBD LBD+SBO OR (95% CI) P value
Overall, procedure required 36 (21.18) 18 (52.94) 4.2 (1.51 10 11.58) <0.001
Laparoscopic procedure 9 (5.29) 1(2.94) 0.93 (0.11 t0 7.83) 0.95
Open procedure 27 (15.88) 17 (50.00) 5.3(2.37t0 11.71) <0.001
Ostomy 21 (12.35) 14 (41.18) 2.3 (0.69 to 7.89) 0.176
LBD, large bowel diverticulitis; SBO, small bowel obstruction.

cases where the small bowel was adherent to the pelvis or was DISCUSSION

directly involved with the LBD site. Patients with LBD+SBO
required an ostomy 41% of the time compared with 12% in the
isolated LBD group; however, this was not statistically signifi-
cant (OR=2.3, p=0.18) (table 2). Patients with Hinchey 3 or 4
diverticulitis trended toward requiring an open procedure more
trequently (89% vs. 79%, p=0.46) and had a higher rate of
ostomy formation (89% vs. 44%, p=0.001). Similarly, patients
who had previous abdominal surgery trended toward higher
rates of open operation (100% vs. 78%, p=0.33) but similar
rates of ostomy formation (16% vs. 17%, p=1.0). Evaluation of
these populations for further subgroup analysis was limited by
the small sample size.

Patients with LBD+SBO had a mean LOS that was 3 days
longer than patients with LBD only (p=0.003). The mean LOS
for patients who required surgery, regardless of presence of
SBO, was 6 days longer than those who did not require surgery
(p<0.001). Patients with LBD+SBO who required surgery had
similar times to surgery and after surgery as compared with
patients with isolated LBD (figure 1).

There was no difference between the LBD and LBD+SBO
groups with respect to postoperative infection rate, discharge
disposition, or mortality. The overall postoperative infection
rate was 6.4% (OR 1.8, p=0.54). When comparing discharge
disposition between either to home or to any facility, there
was no significant difference bertween the LBD and LBD+SBO
groups (OR 1.2, p=0.72). The overall mortality rate was low
with only five mortalities, with four of these cases occurring in
the isolated LBD group (2.4%0) and one in the LBD+SBO group
(2.990). There was no difference in mortality between the two

groups (p=0.997) (table 3).

Length of Stay for Patients Requiring Surgery
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Figure 1 Median length of stay of patients who required surgical

intervention, relative to starting surgery. “Before surgery” indicates
time from admission to entering the operating room. “After surgery”
indicates time from completion of surgery to discharge.

LBD remains one of the most common inpatient gastrointes-
tinal diagnoses in the USA. The estimated costs are more than
$2 billion annually.® Modern management of diverticulitis has
trended toward non-operative management of most cases that do
not meet the criteria for emergent intervention.! Non-operative
management of acute complicated diverticulitis has been shown
to be highly successful in up to 91% of patients in recent analysis,
whereas additional studies have operative rates closer to 30% for
acute complicated diverticulitis.” ** We have identified a subset of
patients with LBD who have concurrent SBO who have a much
higher failure rate for non-operative therapy than patients with
isolated LBD. Qur operative rate of 21% for isolated LBD falls
within the previously published rates for surgical intervention;
however, patients with concurrent SBO required intervention
53% of the time. Importantly, this higher rate of failure often
was due to failure to progress, secondary to the combined LBD
and SBO pathologies rather than acute distress. When they did
require surgery, this group was more likely to require an open
procedure and an ostomy. The decision for ostomy creation was
at the discretion of the surgeon and the specific rationale was not
always clarified. That said, given the higher rate of both open
procedures and ostomy creation, it is likely that the surgeons
thought the SBO component made a colonic anastomosis a
prohibitively high risk.

Previous studies have started to identify patient subgroups that
should prompt more aggressive surgical intervention, including
multiloculated abscess, fistula formation, or perforation;
however, in the last 20 years, no other studies have examined
the subgroup of patients with concurrent SBO.** We suggest that,
although a rare occurrence, with a rate of 1.8% in our study,
these patients have a much higher failure rate for non-operative
therapy and may benefit from earlier operative intervention.
Earlier intervention, prior to progressive small bowel dilatation,
may allow higher rates of laparoscopic intervention, as well
as allow higher rates of primary anastomosis without ostomy
creation.

This study is primarily limited by its retrospective design.
Nearly half of the LBD+SBO group were excluded from anal-
ysis due to incomplete medical records. Primarily the missing
information was related to demographic information, imaging
information, and information regarding comorbidities, which
prevented inclusion into the matching. The most frequent reason

Table 3  Univariate analysis assessing rates of postoperative
infection and overall mortality between patients with LBD and with
concurrent LBD and SBO

LBD, n (%) LBD+SBO, n (%) P value
Postoperative infection 10 (5.88) 3(8.82) 0.536
Mortality 4(2.35) 1(2.94) 0.997

LBD, large bowel diverticulitis; SBO, small bowel obstruction.
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for missing imaging was related to patients presenting through
outpatient imaging clinics which were not available for retro-
spective review. The retrospective design also limited our ability
to fully interpret possible additional confounders, including what
specific factors prompted surgery or if a patient had declined a
surgical treatment option. We do feel that the data presented
in this study are generalizable as it incorporated a large patient
population being managed by a wide range of surgical special-
ists, including colorectal surgeons, surgical oncologists, acute
care surgeons, and general surgeons. Importantly, care was
driven by surgeon preference. During this study period, there
was no standardized enhanced recovery after colorectal surgery
pathway or diverticulitis management guideline at the institution
and patients were excluded from the institutional adhesive SBO
guideline given the LBD pathology. Further subgroup analysis of
how care differed between surgical specialists may help illustrate
practice differences; however, it is beyond the scope of this study
as we sought to better understand patient prognosis and disease
progression.

CONCLUSION

Patients with LBD and concurrent SBO have a much higher
tailure rate for non-operative therapy than patients with isolated
large bowel obstruction. Identification of patients who may
fail non-operative therapy is important to help guide clinical
decision making. Earlier intervention may improve clinical
outcomes, such as increasing the rates of laparoscopic surgery
and decreasing the rates of ostomy creation.
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