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PURPOSE: The aim of this study was to assess incidence,
risk factors, and recurrence rates for conservative and sur-
gical management of small bowel obstruction. METHODS:
Retrospective chart review was conducted of 329 patients
accounting for 487 admissions with small bowel obstruc-
tion. Data were obtained from the institutional database and
patient charts. Patients with early recurrent small bowel
obstruction had prior operations or hospitalization with
conservative therapy for small bowel obstruction, then had
a hospital stay >10 days following abdominal surgery be-
cause of obstruction or required readmission for small
bowel obstruction within 30 days. Patients treated for prior
small bowel obstruction and then readmitted after 30 days
for a recurrent small bowel obstruction were classified as
having late recurrent small bowel obstruction. RESULTS: A
total of 329 patients with a diagnosis of small bowel ob-
struction were identified. At index admission, 43 percent
(142) were successfully treated conservatively, whereas 57
percent (187) failed conservative treatment and underwent
surgery. Overall, there were eight early deaths, four in each
group (2.8 percent conservative vs. 2.1 percent surgical;
no significant difference). The frequency of recurrence
for those treated nonoperatively was 40.5 percent com-
pared with 26.8 percent for patients treated operatively
(P < 0.009). Patients treated without operation had a sig-
nificantly shorter time to recurrence (mean, 153 vs. 411
days; P < 0.004) and had fewer hospital days for their index
small bowel obstruction (4.9 vs. 12.0 days; P < 0.0001).
Two hundred one (63 percent) patients had abdominal sur-
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gery and 119 (37 percent) patients had no prior abdominal
surgery before developing a small bowel obstruction. Pre-
vious abdominal operations by procedure type were colo-
rectal surgery (34 percent), gynecologic surgery (28 per-
cent), exploratory laparotomy (20 percent), appendectomy
(14 percent), cholecystectomy (12 percent), herniorraphy
(8 percent), and gastric bypass (5 percent). The mean time
interval between initial procedure and index small bowel
obstruction was 1.3 years for gastric bypass, 6.1 years for
herniorraphy, 7.8 years for exploratory laparotomy, 8 years
for cholecystectomy, 8.4 years for colorectal surgery, 11.8
years for gynecologic surgery, and 22.5 years for appendec-
tomy. There was no significant difference between early
and late recurrent small bowel obstruction in patients
treated nonoperatively or operatively, regardless of prior
history of abdominal surgery. Logistic regression analysis
failed to identify any specific risk factors that were predic-
tors of the success of conservative or surgical management.
CONCLUSIONS: Operatively treated patients had a lower
frequency of recurrence and a longer time interval to recur-
rence; however, they also had a longer hospital stay than
that of patients treated nonoperatively. There was no sig-
nificant difference in treatment type or in incidence or type
of prior surgery among patients with early and late small
bowel obstruction. None of the variables analyzed in this
study were significant predictors of the success of a par-
ticular treatment. [Key words: Small bowel obstruction; In-
testinal obstruction; Adhesions]

mall bowel obstruction (SBO) is a major cause of

morbidity and financial expenditure worldwide.
The high incidence and recurrent nature of the prob-
lem place a significant burden on our health care sys-
tem. Adhesions have been well documented as the
leading cause of SBO in the Western world."™'? One
study analyzing factors predisposing to adhesive SBO
found that long-term prognosis and recurrence rates
were affected by prior procedure type, time interval to
recurrence, and adhesion formation.' Several prod-
ucts, including anti-adhesive membranes (Seprafilm)
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and spray gels (SprayGel), have been developed to
reduce the extent of postoperative adhesions and,
theoretically, subsequent SBOs.''™" There are few
studies, however, addressing the outcome after con-
servative us. surgically managed SBO patients. Miller
et al. provided some insight by looking at predispos-
ing etiologies for SBO. They again determined that
prior adhesions were the most common, followed by
Crohn’s disease and neoplasia.'* Our goal was to
evaluate the long-term outcome of patients after op-
erative and nonoperative treatment of SBO and to
identify risk factors predisposing to recurrence.

PATIENTS AND METHODS

All patients admitted to the George Washington
University Hospital between April 1990 and October
2002 with the diagnosis of small bowel obstruction
and/or postoperative adhesions with intestinal ob-
struction were candidates for inclusion in this study. A
database query was performed at the George Wash-
ington University Medical Center to identify patients
who may have had SBO. Preliminary review identi-
fied 426 patients with SBO; those with postoperative
ileus or other possible diagnoses were excluded.
Only complete medical records were used in the
study to ensure that all necessary information was
available and accurate. Complete medical records
were defined as containing information from index
SBO to either recurrent SBO or last documented fol-
low-up visit. We identified 329 patients with a total of
487 admissions for SBO that formed the cohort of the
study. There were eight postoperative deaths, and
these patients were excluded from the study because
our goal was to evaluate long-term outcome. This
project was approved by the Institutional Review
Board at the George Washington University Medical
Center.

The diagnosis of SBO was based on medical his-
tory, physical examination, and abdominal radio-
graphic findings and, when possible, was confirmed
intraoperatively. The index SBO was defined as the
first experienced and documented SBO. Subsequent
SBOs were considered recurrences. Demographic
data were collected for age, race, and gender. Data
obtained from the index SBO included date first seen,
date last seen, follow-up, and related symptoms such
as nausea, vomiting, abdominal pain, distention, and
bowel sounds. Information on method of treatment,
resolving treatment, length of hospital stay, and, if
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surgically treated, laparotomy was defined by specific
procedure type. Past surgical history was documented
by number of prior operations, type, and time interval
between last operation to index SBO. The number of
recurrences, treatment, and time interval to recur-
rence were documented. Follow-up was based on re-
presentation of patients at the George Washington
University Medical Center for any medical condition
and ascertainment of the presence or absence of a
subsequent SBO. Patients who did not return were
not documented as a recurrence. Conservatively us.
surgically managed patients were then evaluated in
terms of risk factors such as HIV status, hysterectomy,
Crohn’s disease, ulcerative colitis, and colon cancer,
including location, diverticular disease, colonic sur-
gery based on procedure type, and radiation. Early
recurrent SBO was defined as SBO in patients with
prior operations or hospitalization with conservative
therapy for SBO, the patients then having a hospital
stay >10 days following abdominal surgery because of
obstruction or required readmission for SBO within
30 days. Patients treated for prior SBO and then re-
admitted after 30 days for a recurrent SBO were clas-
sified as having late recurrent SBO. Early and late
recurrent SBO patients were also compared in terms
of method of treatment and whether they had a his-
tory of prior abdominal surgery. Patients with shorter
lengths of hospital stay (<10 days) and no readmis-
sion for SBO were not evaluated on the basis of early
vs. late SBO.

The data were entered into a computerized data-
base and analyzed with SAS software (SAS Institute,
Inc., Cary, NC). Differences in continuous variables
between nonoperative and operative patients were
compared by means of the Student’s /-test. A chi-
squared test was used for assessing differences in pro-
portions between these groups of patients. Survival
curves for the two groups were modeled after the
Kaplan-Meier method. Those patients who had no
recurrence noted on their charts at the time of review
were censored at that time point. Differences in sur-
vival across the groups were assessed with the gen-
eralized form of the Wilcoxon rank-sum test. The time
in days to recurrence for nonoperative and operative
patients was evaluated through survival analysis. All
factors were considered simultaneously. No model se-
lection algorithm was used. Variables entered into the
model were chosen a priori by the investigators as
being of possible importance as risk factors and/or
confounders on the basis of previous research and
literature review. The outcomes of conservatively us.
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Table 1.
Demographics of Patients with Small Bowel Obstruction
by Treatment Group (N = 321)

Conservative
Treatment  Surgical P

Factor Group Group Value
Patients (N) 138 183
Male:female (%) 37:63 35:65 NSD
Mean age (years) 54.7 55.8 NSD
African-American 48% 41% NSD
Caucasian 42% 49% NSD
Hispanic 3% 3% NSD
Asian 2% 1% NSD
Other 6% 6% NSD

NSD = no significant difference.

surgically managed patients were then tested against
the above risk factors by means of logistic regression
analysis.

RESULTS

A total of 329 patients with a diagnosis of SBO
and/or postoperative adhesions with obstruction
were identified. Of these patients, 142 (43 percent)
were managed conservatively and 187 (57 percent)
were managed surgically after failed conservative
treatment. Additionally, there were patients who went
immediately to the operating room without a trial of
conservative management and were evaluated as sur-
gically managed patients. Conservatively managed
patients were hospitalized for a mean of 4.9 days and
surgically treated patients were hospitalized for a
mean of 4.5 days before surgery. This was the average
duration of conservative treatment before taking pa-
tients to the operating room. Conservative treatment
consisted of intravenous fluids, nasogastric intuba-
tion, and bowel rest in most patients. Eight perioper-
ative deaths were excluded from the study, four in
each group, yielding mortality rates of 2.8 percent and
2.1 percent for the conservatively and surgically
treated patients, respectively. The final groups ana-
lyzed included 138 conservatively managed patients
and 183 surgically managed patients. There were no
significant differences in age, gender, and race be-
tween groups (Table 1).

Ninety-eight percent of the 183 patients managed
surgically underwent laparotomy. In 120 patients (67
percent) treatment with laparotomy and lysis of ad-
hesions (LOA) was all that was necessary. Another 22
(12 percent) also required small bowel resection. The
rest of operatively managed patients underwent either
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LOA
67%

Figure 1. Surgical procedures performed for patient with
small bowel obstruction (N = 183). LBR = large bowel
resection; LOA = lysis of adhesions; SBR = small bowel
resection.

a combination of laparotomy and large bowel resec-
tion (4 percent), small bowel resection (3 percent), or
laparotomy and LOA with large bowel resection (4
percent). The categories of large bowel resection (4
percent) included hemicolectomy and ileocecectomy,
with or without ileostomy. Eight patients (10 percent)
underwent exploratory laparotomy without any other
additional procedures (Fig. D).

The incidence of recurrent SBO was significantly
higher in the conservatively managed group of pa-
tients—40.5 percent vs. 26.8 percent (P < 0.009) (Table
2). Survival analysis demonstrated that the patients
managed nonoperatively had a significantly shorter
time to recurrence—153 vs. 411 days (P < 0.004). As
expected, the nonoperative patients had a shorter
hospital stay than that of the operatively managed
patients (4.9 vs. 12.0 days; P < 0.0001). Caution must
be exercised when considering the length of hospital
stay because most patients who underwent surgery
had an initial trial of conservative treatment. As a con-
sequence, operatively managed patients would be ex-
pected to have an extended hospital stay compared
with that of the nonoperative patients.

Two hundred and one (63 percent) patients had
had prior abdominal surgery before developing an
SBO. The etiology of SBO in those 119 (37 percent)
patients without prior surgery included HIV-positive
status, Crohn’s disease, ulcerative colitis, colon can-
cer, other cancer, diverticular disease, Meckel’s diver-
ticulum, Ogilvie’s syndrome, hernia (abdominal wall,
incisional, inguinal, internal), congenital adhesions,
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Table 2.
Outcome of Patients With Small Bowel Obstruction by Treatment Group (N = 321)
Conservative Treatment Group Surgical Group P Value
Patients (N) 138 183
SBO recurrence rate 56 (40.5%) 49 (26.8%) <0.009
Mean time to recurrence (days) 153 411 <0.04
Mean hospital stay (days) 4.9 12 <0.0001

SBO = small bowel obstruction.

volvulus, stricture, endometriosis, chemotherapy, and
radiation. These etiologies represent the diagnoses
and possible but not absolute contributing factors to
developing obstruction, such as adhesions secondary
to disease processes causing SBO.

Of those patients with a previous abdominal opera-
tion before developing an SBO, 81 (40 percent) were
managed conservatively and 120 (60 percent) surgi-
cally. The previous abdominal operations by type
were colorectal surgery (34 percent), gynecologic sur-
gery (28 percent), exploratory laparotomy (20 per-
cent), appendectomy (14 percent), cholecystectomy
(12 percent), herniorraphy (8 percent), and gastric
bypass (5 percent).

Colorectal surgery was the most common proce-
dure preceding development of an SBO, comprising
26 percent (36) of the conservatively managed SBO
patients and 38 percent (69) of the surgically managed
SBO patients. In the conservatively managed SBO pa-
tients, the antecedent procedure was partial colec-
tomy in 17 percent and total colectomy in 9 percent.
In surgically managed patients 13 percent of the co-
lorectal procedures were total colectomies. Interest-
ingly, the time interval between colorectal surgery to
index SBO was 9.6 years in the nonoperative patients
vs. 7.8 years for those managed operatively.

The mean time intervals between initial operative
procedures and index SBO were 22.5 years for ap-
pendectomy, 11.8 years for gynecologic surgery, 8.4
years for colorectal surgery, 8 years for cholecystec-
tomy, 7.8 years for exploratory laparotomy, 6.1 years
for herniorraphy, and 1.3 years for gastric bypass. Al-
though patients with a prior history of gastric bypass
surgery had the shortest time interval to index SBO,
they accounted for only 5 percent (17) of the 321
patients enrolled in the study.

Among those patients with recurrent SBO following
their index SBO, there was no significant difference
between early and late recurrent SBO in patients
treated nonoperatively or operatively, regardless of a
prior history of abdominal surgery. Of the 81 patients
with previous abdominal surgery who were managed

conservatively, 10 (12 percent) had early recurrent
SBO and 8 (10 percent) had late recurrent SBO. One
hundred twenty patients were identified as having
prior abdominal surgery and operatively managed
SBO. Of these patients, 32 (37 percent) had early re-
current SBO and 6 (5 percent) had late recurrent SBO
following operation for an SBO. Of patients without a
prior abdominal operation and who were conserva-
tively treated (n = 57), 8 (14 percent) developed an
early recurrent SBO and 5 (9 percent) a late recurrent
SBO. Of the 62 patients without prior abdominal sur-
gery and surgically managed SBO, 20 (32 percent)
had early recurrent SBO and 2 (3 percent) had late
recurrent SBO.

A variety of risk factors were analyzed and com-
pared for both the nonoperative and operative pa-
tients. These included underlying disease type (colon
cancer, other intestinal cancers, Crohn’s disease, ul-
cerative colitis, diverticular disease, acute diverticuli-
tis), prior surgeries such as hysterectomy, HIV status,
and prior radiation treatment (Table 3). Logistic re-
gression analysis failed to identify any specific risk
factors that were predictors of success of conservative
or surgical management.

DISCUSSION

Small bowel obstruction is one of the most com-
mon long-term complications of virtually all abdomi-
nal surgeries. Adhesions remain the leading cause of
SBO.'* Postoperative adhesions have been docu-
mented to occur in 68 percent to 100 percent of pa-
tients undergoing one or more laparotomies.”>™"” All
surgeons operating in the abdomen expect to find
adhesions during secondary laparotomies. Aside from
prior laparotomy findings of extensive adhesions and,
perhaps, a history of peritonitis, it is very difficult to
predict which patients will have extensive adhesions
or “friendly” ones or even none at all. Interestingly,
our study demonstrated additional large bowel resec-
tions for SBO from extensive adhesions encountered
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Table 3.
Risk Factors for Patients With Small Bowel Obstruction (N = 321)

Conservative Group

Surgical Group

Risk Factor n (%) n (%) P value

Patients (N) 138 183
Colon cancer 15 (11) 31 (17) NSD
Other intestinal cancer 27 (20) 26 (14) NSD
Crohn’s disease 11 (8) 12 (7) NSD
Ulcerative colitis 3(2) 12 (7) NSD
Diverticular disease 13 (9) 10 (6) NSD

Diverticulitis 11 (8) 8 (4) NSD
HIV positive 5 (4) 0 (0) NSD
H/o hysterectomy 28 (20) 39 (21) NSD
Radiation 8 (6) 10 (6) NSD

H/o = history of; NSD = no significant difference.

during operation that resulted not only in SBO but
sometimes extensive large bowel compromise with-
out evident large bowel obstruction. However, we
encountered other secondary disease pathology (i.e.,
diverticulitis, ulcerative colitis) that was also contribu-
tory to these associated large bowel resections in the
presence of SBO.

Various authors have debated the proper course of
treatment for SBO. The focus has been on the natural
history and length of treatment at the time of obstruc-
tion. Seror et al. reported a 73 percent success rate
with conservative management of SBO, one of the
highest in the literature."® However, other studies
range widely, from 20 percent to 62 percent resolu-
tion, without surgery.'® Our successful conservative
therapy rate of 43 percent compares well with these
reports.

In the past, the dictum “The sun should never rise
or set on a small bowel obstruction” was the gold
standard among surgeons.' That approach has
changed considerably, however, over the last 10 to 20
years. Current practice is to assess the completeness
of the obstruction and try to identify patients with
impending bowel compromise for early intervention.
Although computed tomography scanning appears to
be playing an increasingly larger role, most clinicians
still rely on examination and plain abdominal films.
As always, it is a fine balance between waiting for the
obstruction to resolve with conservative therapy and
rushing the patient off to the operating room. Any
patient with clear evidence of bowel compromise,
hernia incarceration, peritonitis, or sepsis must be op-
erated on expeditiously. Unfortunately, the situation
is not always so clear.

A major concern of surgeons is that patients who
are operated on will tend to develop more adhesions
and consequently more SBOs than those that are

managed conservatively. This study addresses this
concern directly. One of the more interesting findings
is that there was a significantly higher recurrence rate
and shorter time to recurrence for the conservatively
managed patients whereas patients undergoing sur-
gery enjoyed a lower recurrence rate and a longer
interval to recurrence (40.5 percent vs. 26.8 percent
and 153 vs. 411 days, respectively). An inherent weak-
ness in the present study was the lack of solidly docu-
mented follow-up. Therefore, these results have to be
evaluated accordingly. Our results are nonetheless
similar to those of Barkan et al., who found five-year
recurrence rates for conservatively managed patients
to be 40 percent, in contrast to 20 percent for those
managed surgically.'” However, Miller et al. arrived at
different conclusions when they found similar recur-
rence rates in both groups with adhesive SBO (32
percent vs. 34 percent).! A significant limitation of
these studies is that they did not take into account the
differences in follow-up times and time to recurrence
for each group of patients. Use of methods measuring
time to event can lead to more valid assessments of
recurrence when not all patients have recurred, as in
the present study. Interestingly, both Miller et al. and
Barkan et al. reported similar times to recurrence. '

Our patients treated with operation experienced an
extended hospital stay with a median of 4.9 days for
successful conservative treatment vs. 12 days for those
patients who failed nonoperative treatment and un-
derwent surgery. Miller et al. reported virtually the
same numbers, whereas Landercasper et al. found an
even greater difference in hospital stay (8 vs. 20
days).?° This is not surprising because many of the
patients undergoing surgery had an initial median of
4.9 days of attempted conservative treatment.

Prior surgery is the most significant risk factor for
the development of SBO, primarily because of adhe-
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sion development. This factor was examined in this
study by comparing SBO patients with and without
past abdominal surgery. Aside from postoperative ad-
hesions, nonoperative causes of SBO include Crohn’s
disease, ulcerative colitis, colon cancer, other cancer,
diverticular disease, Meckel’s diverticulum, hernia
(abdominal wall, incisional, inguinal, internal), con-
genital adhesions, volvulus, stricture, endometriosis,
chemotherapy, and radiation. Aside from adhesions,
Miller et al. found Crohn’s disease (7 percent) to be
the most common etiology of SBO, followed by mis-
cellaneous (7 percent), which ranged from volvulus
to Meckel’s diverticulum, then neoplasm (5 percent),
hernia (2 percent), and radiation injury (1 percent).*
In the present study, none of these nonoperative fac-
tors were indicators of the success of a particular treat-
ment but did provide insight into the nonoperative
causes of SBO.

Of those patients who had abdominal surgery, co-
lorectal surgery was the most common prior proce-
dure (34 percent), followed by gynecologic surgery
(28 percent). Our report was more substantial than
prior studies but similar to Miller et al., who reported
a history of prior colorectal surgery of 24 percent and
of gynecologic surgery of 22 percent."#!7#173 e
documented a wide variety of procedures, including
exploratory laparotomy (20 percent), appendectomy
(14 percent), cholecystectomy (12 percent), hernior-
raphy (8 percent), and gastric bypass surgery (5 per-
cent). These findings alone do not implicate one pro-
cedure more than another because we did not look at
the frequency of SBO in all patients undergoing a
specific procedure. Yet it appears that more common
procedures will be associated more frequently with
SBO and more extensive procedures with greater
bowel manipulation and denuded surface area within
the peritoneal cavity are likely to result in more ad-
hesions. It is well known that patients with inflamma-
tory bowel disease have a higher rate of SBO than
patients with cancer as their indication for surgery. It
is probable that intrinsic patient factors such as the
inflammatory and immunologic milieu play a signifi-
cant role.

The time intervals between procedure type and in-
dex SBO ranged from gastric bypass at 1.3 years to
appendectomy at 22.5 years. Interestingly, the time
interval to postoperative SBO resulting from gastric
bypass was quite similar to that in another study,
which reported an average time interval to presenta-
tion of 104 (range, 4-305) days.** For colorectal pro-
cedures, the interval to obstruction for patients requir-
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ing surgical correction was shorter than that for those
successfully treated conservatively. A possible reason
for this could be that the surgically treated patients
had a greater percentage of total colectomies (13 per-
cent vs. 9 percent), resulting in more raw retroperito-
neal surfaces and greater consequent adhesion forma-
tion.

The significance of the management of early vs. late
SBO patients has been explored in the literature
but has not been clearly defined. One prospective
cohort study concluded that early postoperative
SBO patients who did not respond to conservative
treatment within six days should be reexplored.?’ In
contrast, a retrospective study of early postoperative
SBO patients suggested that nonoperative manage-
ment may be continued for up to two weeks unless
signs of ischemia are present.?® MacLean et al. found
that after ileal pouch-anal anastomosis pro-
cedures, surgical intervention was more commonly
required for late rather than early SBO.?® The differ-
ences in these reports continue to confound the
issue. In our analysis of the management of early and
late SBO patients, we found no significant differences
and so we cannot shed any further light on this prob-
lem.

We found that some of the surgically managed pa-
tients underwent an operation for SBO that was not
caused by adhesions alone but secondarily by other
disease processes such as tumor and perforated di-
verticulitis. Taking this into account, many of the con-
servatively managed patients with some of these same
etiologies would be expected to suffer the same pro-
cess over again whereas some of the surgically treated
patients had their etiologic factor eliminated at the
time of operation. These observations must be con-
sidered when evaluating recurrence rates for surgi-
cally or conservatively managed patients.

We attempted to evaluate a series of risk factors to
see if any could predict which patients would re-
spond to conservative therapy and which should go
to surgery promptly. Prior abdominal hysterectomy
was the most common risk factor identified in both
groups. These patients were distinguished from those
having vaginal hysterectomy, which accounted for
very few patients. Noncolorectal forms of intestinal
cancer outnumbered colon cancer in the conserva-
tively managed patients whereas the opposite was
true for the surgically treated patients. However, ac-
cording to logistic regression analysis, we were not
able to identify any risk factors that predicted the suc-
cess of a particular treatment.
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CONCLUSION

Surgically treated patients had a lower frequency of
recurrence and a longer time interval to recurrence;
however, they also had a longer hospital stay com-
pared with those patients treated nonoperatively. Ad-
hesions remain the leading cause of SBO. We were
unable to accurately identify clear criteria for the suc-
cess of nonoperative vs. operative treatment of SBO.
None of the variables analyzed in this study were
significant predictors of success of a particular treat-
ment. We found no significant difference in treatment
type or incidence or type of prior surgery between
early and late recurrent SBO patients. The manage-
ment of SBO and timing of surgical intervention con-
tinue to be governed by clinical decisions honed by
training and experience. Further study of methods for
control and treatment of SBO is important because of
its frequency, morbidity, and cost in health care dol-
lars and patient disability.
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