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Background: Adhesive small bowel obstruction (aSBO) is a potentially recurrent disease. Although
non-operative management is often successful, it is associated with greater risk of recurrence than
operative intervention, and may have greater downstream morbidity and costs. This study aimed to
compare the current standard of care, trial of non-operative management (TNOM), and early operative
management (EOM) for aSBO.
Methods: Patients admitted to hospital between 2005 and 2014 in Ontario, Canada, with their first
episode of aSBO were identified and propensity-matched on their likelihood to receive EOM for a
cost–utility analysis using population-based administrative data. Patients were followed for 5 years to
determine survival, recurrences, adverse events and inpatient costs to the healthcare system. Utility scores
were attributed to aSBO-related events. Cost–utility was presented as the incremental cost-effectiveness
ratio (ICER), expressed as Canadian dollars per quality-adjusted life-year (QALY).
Results: Some 25 150 patients were admitted for aSBO and 3174 (12⋅6 per cent) were managed by EOM.
Patients managed by TNOM were more likely to experience recurrence of aSBO (20⋅9 per cent versus

13⋅2 per cent for EOM; P < 0⋅001). The lower recurrence rate associated with EOM contributed to an
overall net effectiveness in terms of QALYs. The mean accumulated costs for patients managed with EOM
exceeded those of TNOM ($17 951 versus $11 594 (€12 288 versus €7936) respectively; P < 0⋅001), but the
ICER for EOM versus TNOM was $29 881 (€20 454) per QALY, suggesting cost-effectiveness.
Conclusion: This retrospective study, based on administrative data, documented that EOM may be a
cost-effective approach for patients with aSBO in terms of QALYs. Future guidelines on the management
of aSBO may also consider the long-term outcomes and costs.
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Introduction

Small bowel obstruction (SBO) is among the most common
reasons for admission to a surgical service in developed
countries, accounting for 12–16 per cent of surgical
admissions1. Approximately 75 per cent of SBOs are
caused by intra-abdominal adhesions2. The burden on
healthcare systems associated with adhesive SBO (aSBO)

is considerable; in the USA, more than 350 000 operations
for aSBO are performed annually, resulting in more than
US $2⋅3 billion (€2⋅1 billion; exchange rate 19 May 2020)
in healthcare expenditure3.

Current guidelines advocate a trial of non-operative
management (TNOM) for aSBO in patients with no
signs of bowel ischaemia or sepsis. Suggested trials of
non-operative management typically range from 3 to
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5 days, after which surgical intervention is undertaken4.
Approximately 70–80 per cent of patients with aSBO
experience resolution of their symptoms without surgical
intervention4.

Although non-operative management is often success-
ful with respect to the acute admission, there is a near
twofold increase in the risk of recurrence of aSBO after
non-operative management, compared with operative
management5,6. With each recurrence, the probability
of an additional subsequent recurrence increases and the
time between recurrences shortens5. Each admission for
aSBO carries considerable costs and risks, with an average
length of stay of 8 days and short-term mortality rate of
5–10 per cent7–9. Recent evidence10 has suggested that
non-operative management of aSBO may be associated
with a significantly poorer long-term survival, as the
increased incidence of recurrence results in greater expo-
sure to the risks associated with hospitalization for aSBO.
Moreover, for patients in whom a trial of non-operative
management fails, the delay in surgery is associated with
an increased risk of morbidity and mortality11,12.

Early operative management (EOM) for aSBO may
reduce the risks associated with delayed operation and
reduce the risk of recurrence. Although EOM may be
associated with greater upfront costs and morbidity asso-
ciated with operative intervention, these costs and risks
might be outweighed by fewer recurrences in the longer
term and a lower rate of adverse events when TNOM
fails. To provide insight into the optimal care strategy for
patients with aSBO, this study sought to provide a cost
analysis of EOM compared with TNOM using real-world
population-based data.

Methods

This cost-effectiveness study was based on population-level
data collected for patients admitted to hospital for aSBO
in Ontario, Canada, in 2005–2014. The universally acces-
sible, single-payer healthcare system in Ontario permits
population-based studies with comprehensive longitudinal
follow-up and minimal selection bias. Data for this study
were obtained using linked health administrative databases
made available through the Institute for Clinical Evaluative
Sciences (IC/ES). Costs were considered from the perspec-
tive of the healthcare payer, and a time horizon of 5 years
was used. To account for the diminishing value of costs
and benefits over time, discounting was applied to costs
and benefits. Discounting reflects individual preferences
for benefits to be experienced in the present rather than the
future, and for costs to be experienced in the future rather
than the present13.

Cohort identification and data sources

All patients aged 18–80 years who were admitted to hos-
pital in Ontario for their first episode of aSBO between
1 April 2005 and 31 March 2014 were identified using
a validated algorithm to capture the index admission for
aSBO using health administrative databases, as described
previously14. All patients with an active cancer diagnosis
were identified using administrative diagnostic codes and
excluded from analyses.

Data were obtained from the following sources:
Discharge Abstract Database (diagnostic and resource uti-
lization data); Registered Persons Database (demographic
data for all residents of Ontario); Ontario Health Insur-
ance Plan (OHIP) Claims Database (physician-submitted
billing codes); Office of the Registrar General Database
(cause of death data); and IC/ES-derived cohorts for
specific co-morbidities (congestive heart failure, hyperten-
sion, myocardial infarction, chronic obstructive pulmonary
disease and diabetes mellitus). Data from these sources
have been validated previously for a wide range of surgical
and non-surgical diseases15.

The Discharge Abstract Database captures all associ-
ated and co-morbid conditions for patients admitted to
hospital. Any patient with an associated or co-morbid
condition that included any abdominal malignancy was
excluded from the study to minimize the risk of misclassi-
fication of malignant bowel obstruction as adhesive bowel
obstruction.

Early operative management versus trial
of non-operative management

Patients managed by EOM were compared with those
managed by TNOM. EOM was defined as operative inter-
vention on either the calendar day of admission or the
calendar day after admission. TNOM was defined as the
management approach when the patient did not undergo
operative intervention on the day of admission or the day
after admission. Thus, patients in the TNOM group were
either successfully managed without surgery or had a fail-
ure of non-operative management and underwent delayed
surgery (operative intervention more than 1 calendar day
after admission).

Hospitals in Ontario may have individual protocols or
preferences with regard to the management of aSBO, but
there are no standardized protocols that are implemented
province-wide. Considerable variability exists between
hospitals across the province in the management of aSBO,
particularly with respect to the proportion of patients who
undergo surgery and the timing of surgery16.
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Outcomes

Incremental cost-effectiveness ratio at 5 years
The effectiveness of an intervention was measured in
terms of quality-adjusted life expectancy (QALE). QALE
is a measure of survival that is adjusted for quality of
life and the ongoing burden of disease by accounting
for time spent in less than optimal health states. Each
quality-adjusted life-year (QALY) is anchored on a scale
where the value of 1 represents 1 year lived in perfect
health and 0 represents death17. The primary outcome was
the incremental cost-effectiveness ratio (ICER) of EOM
compared with TNOM after 5 years of follow-up. The
ICER of one intervention over another is a measure of
the cost-per-unit of effectiveness with that intervention.
ICER was reported in terms of dollars per QALY gained
by EOM ($/QALY (€/QALY)). All costs were adjusted to
2014 Canadian dollars (2014 euros).

Clinical outcomes
Estimation of the ICER required calculation of QALYs and
costs. As differences in QALYs and costs were driven by
clinical events, the rates of recurrences of aSBO and associ-
ated adverse events in each treatment group were reported.
Recurrences were defined as admissions for aSBO that
began at least 30 days after discharge from the previous
admission for aSBO. Operative intervention and its timing,
and the incidence of serious complications and/or bowel
injury or resection, were identified using claims data and
discharge abstracts, as described previously14. The causes
of postoperative mortality were explored, and the overall
survival of patients with aSBO was estimated.

Utilities
A utility is a measure of the value placed on a particu-
lar health state. QALYs are estimated by adjusting survival
by the duration of time spent in suboptimal health states
and the utility of each health state17. Utility scores asso-
ciated with aSBO have been reported previously18, with
non-operative admissions being associated with a utility of
0⋅65 and operative admissions with a utility of 0⋅55. aSBO
is an episodic condition, characterized by long intervals
of normal quality of life, with relatively brief episodes of
disutility. As such, the utility associated with non-operative
admissions was attributed for 7 days and the utility associ-
ated with operative admissions was attributed for 30 days,
as has been done in previous studies of aSBO18.

No published studies specifically report the utilities asso-
ciated with aSBO-related complications. Acute Crohn’s
disease and ulcerative colitis have commonly been used as
surrogate diseases in the estimation of aSBO utilities19,20.
Utilities associated with complications of acute ulcera-
tive colitis have been reported using the time-trade-off

method21. The weighted means (by sample size) of the util-
ities reported in these three studies19–21 were calculated
to establish a value for the present study. For this study,
the utility associated with complications was attributed
for 30 days. Serious complications were defined based on
the definitions used by the US National Surgical Quality
Improvement Program (NSQIP)22. In instances of multi-
ple concurrent utilities, the lowest utility score was used.

Costs

Inpatient costs were evaluated from the perspective of the
healthcare payer and calculated at the individual patient
level using the resource intensity weight (RIW) method.
Each hospitalization in Ontario is attributed a RIW value,
which is a measure of the resource use (and costs). RIW
is calculated based on patient age, co-morbidity bur-
den, primary diagnosis for the admission, interventions
received, and the length of hospital stay23. Costing for
this study utilized the provincial-average unit costs rather
than hospital-specific costs, which may vary between
treatment centres. The resulting costs represent the total
inpatient-related costs associated with each admission for
aSBO at the patient level and include direct medical as
well as overhead hospital costs.

Statistical analysis

Propensity score matching
Patient-level co-variables were used in a multivariable
logistic regression to generate a propensity score for each
patient, reflecting the likelihood of being managed by
EOM. Patients managed by EOM were matched 1 : 1 by
propensity score to patients managed by TNOM, using
a ‘greedy’ algorithm and a caliper width of 0⋅2 of the
standard deviation of the logit of the propensity score24.
Balance diagnostics were performed to ensure that the
resulting cohort was well matched based on standardized
differences. A standardized difference greater than 10 per
cent was considered significant25. Potential confounders to
the relationship between management strategy (TNOM
versus EOM) and outcomes were identified and included
in propensity score matching. Patient characteristics
included age, sex, co-morbidity burden, socioeconomic
status (income quintile) and rurality (Rurality Index of
Ontario, a measure of population density as well as the
distance to the nearest referral centres)26.

Clinical outcomes contributing to cost-effectiveness
Patients were followed over a 5-year time horizon to
determine the number of recurrences and aSBO-related
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events, as well as survival and accumulated inpatient costs.
aSBO-related events included operations for aSBO, bowel
resections or injuries, and serious complications. The
overall survival of patients with aSBO was estimated using
the Kaplan–Meier method, and survival curves were com-
pared between treatment groups using the log rank test.
The data available captured all admissions from 2005 to
2014. To avoid right censoring and ensure at least 5 years
of follow-up for all patients, the primary analysis included
all patients admitted for their index episode from 2005 to
2010.

Incremental cost-effectiveness ratio at the 5-year time
horizon
The mean 5-year discounted ICER ($/QALY (€/QALY))
for EOM compared with TNOM was calculated as the pri-
mary outcome. This calculation was performed by dividing
the difference in mean costs between EOM and TNOM
by the difference in mean QALY. Costs and utilities were
discounted at a rate of 1⋅5 per cent per year, as per guide-
lines published by the UK National Institute for Health
and Care Excellence13,27.

Sensitivity analyses
The change in ICER over time was also calculated, to
quantify how the cost-effectiveness of EOM changes with
longer follow-up. The ICER at different time horizons
(1 year, 2 years, up to 7 years) was plotted. For each time
horizon used, all patients for whom necessary follow-up
data were available were included. The analysis was also
repeated after excluding patients who were taken directly
to an operating room or ICU from the emergency depart-
ment. These patients likely represented those for whom
a trial of non-operative management may not have been
possible.

All analyses were performed using SAS® Enterprise
Guide version 7.1 (SAS Institute, Cary, North Carolina,
USA). Results were considered statistically significant
when P < 0⋅050.

Results

Over the study period, 25 150 patients were admitted to
122 hospitals in Ontario for their first episode of aSBO.
Some 23⋅7 per cent of patients were admitted to hospitals
classified as large teaching hospitals (university-affiliated
hospitals with more than 100 beds – group A hospitals
under the Ontario Public Hospitals Act), whereas 53⋅2 per
cent were admitted to large non-teaching hospitals (those
with more than 100 beds – group B hospitals), and 23⋅7 per
cent were admitted to non-teaching hospitals with fewer

than 100 beds (group C hospitals). Nine hospitals were
trauma centres, and all were public hospitals.

The mean(s.d.) patient age was 61⋅2(13⋅7) years, and 51⋅1
per cent of patients were women. Some 3174 patients
(12⋅6 per cent) were managed by EOM, and the oth-
ers by TNOM. Patients managed by EOM were slightly
younger (mean age 58⋅9 years versus 61⋅5 years for the
TNOM group), had fewer co-morbidities, lived in more
urban areas, and were treated in larger hospitals. Over-
all, TNOM was unsuccessful in 11⋅7 per cent of patients,
who underwent a delayed operation at a median of 3 (i.q.r.
2–5) days after admission.

A total of 13 704 patients had 5 years of follow-up, among
whom 1623 (11⋅8 per cent) were managed by EOM. After
propensity score matching, a matched cohort of 3234
patients (1617 in each group) was used for subsequent
analyses (Fig. 1). Balance diagnostics suggested that the
groups were well matched (Table 1). Some 10⋅1 per cent
of patients who were initially managed by TNOM in the
matched cohort had failure of non-operative management
and underwent a delayed operation.

The maximum duration of follow-up was 9 years.
The accumulation of aSBO recurrences and associated
costs over time were plotted using the subgroup of
patients with 9 years of follow-up as a reference. After
5 years’ follow-up, 83⋅4 per cent of recurrences and
94⋅6 per cent of aSBO-related costs had been incurred
(Fig. 2).

For reference, and to allow comparison with other
healthcare systems, the mean costs of individual admis-
sions for aSBO are shown in Table S1 (supporting
information).

Clinical outcomes contributing to the cost analysis

Recurrences and utilities
The overall cumulative incidence of aSBO recurrence
within 5 years was significantly greater in patients man-
aged by TNOM than in those managed by EOM (20⋅9
versus 13⋅2 per cent respectively; P < 0⋅001). Patients
who had one recurrence were more likely to experience
additional, subsequent recurrences. As a cohort, patients
in the TNOM group thus experienced 82 per cent more
recurrences than those in the EOM group (593 versus
325 respectively; mean 0⋅37 versus 0⋅20 recurrences per
patient, P < 0⋅001). As a consequence, patients managed
by TNOM also experienced more aSBO-related events
over the course of follow-up.

aSBO-related events included bowel resection/injury
and serious complications. Patients in the TNOM group
experienced fewer serious complications than those in
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Fig. 1 Flow diagram of patient eligibility and study design

Patients admitted with

main diagnosis of adhesive

or unspecified SBO

(April 2005 to March 2015)

n= 72 574

Patients included in study

n= 25 150

Patients followed for 5 years

n= 13 704

EOM

n= 1623 (11·8%)

TNOM

n= 12 081 (88·2%)

Propensity score-matched cohort

n= 3234

EOM n= 1617

TNOM n= 1617

Propensity score matching

(co-variables used in propensity score generation: age, sex, co-morbidity
burden, socioeconomic status, and rurality of home residence)

Patients excluded n= 47 424

 Non-adhesive aetiology n= 22 757 (31·4%)

 Previous SBO, IBD, or radiotherapy n= 9949 (13·7%)

 Age > 80 years n= 11 964 (16·5%)

 Admitted after April 2014* n= 2754 (3·8%)

*Patients admitted after April 2014 were excluded to allow follow-up of at least 1 year for all patients. SBO, small bowel obstruction; IBD, inflammatory
bowel disease; EOM, early operative management; TNOM, trial of non-operative management.

the EOM group (6⋅1 versus 10⋅0 per cent respectively;
P < 0⋅001). However, when comparing patients who
underwent surgery (patients in the EOM group versus
those in the TNOM group who failed non-operative
management and had a delayed operation), the risk of
serious complications was similar (10⋅0 versus 12⋅9 per
cent respectively; P = 0⋅243). Patients in both groups
who underwent surgery had a similar risk of bowel injury
and/or requiring a bowel resection (43⋅5 per cent in the
EOM group versus 45⋅4 per cent in the TNOM group;
P = 0⋅647).

After attributing the utilities associated with
aSBO-related events that occurred at the index admis-
sion and during follow-up, the resulting quality-adjusted
life expectancy in the two groups demonstrated an overall
net effectiveness associated with EOM: 4⋅51 QALY versus
4⋅30 QALY for TNOM, of a maximum possible 5 QALY;
P < 0⋅001).

Survival
The primary driver of the difference in QALY was a
survival benefit associated with EOM. There was a sig-
nificant difference in mean survival between the two
groups, with patients managed by EOM experiencing
significantly greater mean survival at 5 years of follow-up
than those in the TNOM group (4⋅6 versus 4⋅3 years
respectively; P < 0⋅001). Kaplan–Meier curves comparing
survival between the two study groups are presented in
Fig. 3. Log rank testing of the Kaplan–Meier survival
function demonstrated significantly longer survival in the
EOM group (P < 0⋅001), with an adjusted hazard ratio
for death of 0⋅72 (95 per cent c.i. 0⋅61 to 0⋅85) associated
with EOM.

The overall risk of dying within 90 days of admission
for aSBO was 7⋅9 per cent. The 90-day mortality rate was
significantly greater in the TNOM group than in the EOM
group (8⋅9 versus 6⋅8 per cent respectively; P = 0⋅026).
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Table 1 Baseline characteristics of the matched cohort

Overall (n = 3234) TNOM (n = 1617) EOM (n = 1617) Standardized difference

Age (years)* 59⋅0(14⋅7) 59⋅2(14⋅3) 58⋅9(14⋅4) 0⋅02

Women 1782 (55⋅1) 897 (55⋅5) 885 (54⋅7) 0⋅02

Co-morbidity

MI within last 2 years 19 (0⋅6) 6 (0⋅4) 13 (0⋅8) 0⋅05

Hypertension 1556 (48⋅1) 783 (48⋅4) 773 (47⋅8) 0⋅01

CHF 213 (6⋅6) 100 (6⋅2) 113 (7⋅0) 0⋅03

Diabetes mellitus 621 (19⋅2) 304 (18⋅8) 317 (19⋅6) 0⋅02

COPD 647 (20⋅0) 313 (19⋅4) 334 (20⋅6) 0⋅05

Income quintile

1st (lowest) 655 (20⋅3) 330 (20⋅4) 325 (20⋅1) <0⋅01

2nd 630 (19⋅5) 307 (19⋅0) 323 (20⋅0) 0⋅03

3rd 647 (20⋅0) 328 (20⋅3) 319 (19⋅7) 0⋅02

4th 658 (20⋅3) 327 (20⋅2) 331 (20⋅5) <0⋅01

5th 644 (19⋅9) 325 (20⋅1) 319 (19⋅7) 0⋅01

Rural residence 137 (4⋅2) 63 (3⋅9) 74 (4⋅6) 0⋅03

Teaching hospital 876 (27⋅1) 433 (26⋅8) 443 (27⋅4) 0⋅01

Large hospital 1581 (48⋅9) 774 (47⋅9) 807 (49⋅9) 0⋅04

Values in parentheses are percentages unless indicated otherwise; *values are mean(s.d.). TNOM, trial of non-operative management; EOM, early operative
management; MI, myocardial infarction; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease.

Fig. 2 Accumulation of costs and recurrences over time

0

10

20

30

40

50

60

70

80

90

100

Index
episode

1 2 3 4 5 6 7 8 9

C
u

m
u

la
ti

ve
 p

ro
p

o
rt

io
n

 (
%)

Time from index admission (years)

Costs

Recurrences

Using available cause of death data for the entire
(unmatched) cohort, among patients who died within
90 days of admission the underlying cause of death was
reported as SBO in 29⋅1 per cent of deaths. The non-SBO
causes of death for the remainder of 90-day mortalities
closely resembled the age-related causes of death for the
general population.

Fig. 3 Kaplan–Meier survival curves for early operative man-
agement and trial of non-operative management groups

0

0·1

0·2

0.3

0·4

0·5

0·6

0·7

0·8

0·9

1·0

1 2 3 4 5

S
u

rv
iv

al
 p

ro
b

ab
ili

ty

Time from admission (years)

EOM

TNOM

EOM, early operative management; TNOM, trial of non-operative man-
agement. P < 0⋅001 (log rank test).

Costs

After 5 years of follow-up, patients managed by EOM
had incurred greater mean costs ($17 951 versus $11 594
(€12 288 versus €7936) for patients managed by TNOM;
P < 0⋅001). The majority of costs in both groups were
accrued during the index episode. However, for patients
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Fig. 4 Incremental cost-effectiveness ratio for early operative management versus trial of non-operative management over time
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managed by TNOM, 30⋅0 per cent of total costs were
incurred during recurrences, compared with 10⋅7 per cent
for patients managed by EOM.

Incremental cost-effectiveness ratio at 5 years

After 5 years of follow-up, EOM was associated with a net
utility benefit of 0⋅21 QALY, at an overall cost difference of
$6352 (€4348). The associated ICER for EOM compared
with TNOM was $29 881 (€20 454) per QALY. The unad-
justed cost per absolute life-year gained was similar to the
cost per QALY gained ($26 737 (€18 302) per year).

Sensitivity analyses
With each additional year of follow-up, the ICER asso-
ciated with EOM compared with TNOM decreased,
suggesting improved cost-effectiveness ($219 847
(€150 489) per QALY with 2 years of follow-up to $16 887
(€11 559) per QALY with 7 years) (Fig. 4). The differences
in QALYs increased, as longer follow-up allowed for more
recurrences and greater differences in survival (difference
of 0⋅03 QALY with 2 years of follow-up to 0⋅43 QALY
with 7 years) (Fig. 5).

After excluding patients who were taken directly from
the emergency department to either an operating room
or an ICU, the ICER after 5 years was similar to that of
the cohort used in the primary analysis ($31 774 (€21 750)
versus $29 881 (€20 454) per QALY respectively).

Fig. 5 Net effectiveness of early operative management over
time
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Discussion

This retrospective cost–utility analysis used administrative
data to compare two competing strategies for the manage-
ment of aSBO: EOM and TNOM. Using population-level
administrative data, the analyses suggest that, when con-
sidering the long-term outcomes of aSBO, EOM may be a
cost-effective approach to care within 5 years of the index
episode. Although EOM is more expensive, it is asso-
ciated with fewer recurrences and longer survival. The
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cost–utility of EOM appears to be mediated through pre-
vention of recurrences and recurrence-associated adverse
events.

The findings of the present study suggest a few con-
siderations for the management of aSBO. The approach
endorsed by current guidelines4 focuses on an individ-
ual admission and may not consider the long-term con-
sequences of different management approaches. However,
the decision-making for aSBO may benefit from consider-
ing the natural history of the disease, rather than only the
acute admission.

Current guidelines may underestimate the risk of recur-
rence with TNOM, and the morbidity and mortality
associated with each admission for aSBO. In this study,
there was a 90-day mortality rate of 7⋅9 per cent. Several
recent population-based studies9,28–30 have found similar
short-term mortality rates associated with aSBO, ranging
from 6⋅2 to 7⋅2 per cent.

The evaluation of whether or not an intervention is
cost-effective relies on defining health benefits in monetary
terms within a distinct socioeconomic context and assum-
ing underlying judgement about value31. Although a
wide range of willingness-to-pay thresholds have been
used, the ICER for EOM of $29 881 (€20 454) is well
below all recently published thresholds for uptake of an
intervention31. A recent study32 that used Medicare reim-
bursements reported costs associated with non-operative
and operative admissions for aSBO of $6174 (€4226)
and $21 199 (€14 511) respectively after conversion to
2014 Canadian dollars. The corresponding values for the
cohort used in this study were $6717 (€4598) and $19 896
(€13 619).

The results of this study must be interpreted in the con-
text of the data that were available. The study relied on
administrative health data, rather than clinical data. Many
of the administrative data used were not captured for the
purpose of clinical research, particularly not for clinical
research of this specific disease process. Although each
database used for this study has been validated against chart
review, the use of administrative data is inherently associ-
ated with misclassification bias. Moreover, the non-clinical
nature of the data prohibited the identification of many
important variables, including preoperative clinical details
of the SBO episode, the extent of SBO, surgical data, and
granular postoperative clinical data. Future studies exam-
ining long-term outcomes of aSBO that are able to use
clinical data will be of considerable value to this body
of work.

This study benefited from the large, unselected data set,
which allowed for longitudinal follow-up with minimal
loss. Access to patient-level costing data allowed for the

estimation of total costs over follow-up for each patient,
accounting for all downstream aSBO-related events. A
matching approach was used to mitigate potential con-
founding by indication, and results were robust to sensi-
tivity analysis. However, as with any analysis that relies on
retrospective data, residual unmeasured confounding and
the risk of misclassification bias invariably exist. In addi-
tion, data regarding the previous surgical history of patients
in the cohort were not available. The type of surgery and
time elapsed from previous surgery may vary between study
groups.

Another limitation of this study is the paucity of liter-
ature regarding the utility scores associated with aSBO.
Ultimately, the uncertainty surrounding utility parameters
does not have a significant impact on the findings. As
aSBO is characterized by relatively brief episodes and
long periods of normal quality of life, the accumulated
disutility associated with aSBO was quite small, regardless
of management approach. The primary reason for the net
effectiveness of EOM was the survival benefit, and this
was unaffected by the uncertainty surrounding utility esti-
mates. A recently published study10 explored the survival
benefit associated with operative management of aSBO
using a combination of propensity score methods and an
instrumental variable analysis to account for unmeasured
confounding.

Finally, granular data of non-operative interventions,
such as the use or duration of nasogastric suction, inpa-
tient medication use, and use of cantor tubes, was not avail-
able. Data regarding the use of water-soluble contrast stud-
ies were also unavailable. Although water-soluble contrast
studies may reduce the need for surgery33, the findings sug-
gest that successful non-operative management of patients
with aSBO may be detrimental in the long term.

This retrospective study of administrative data indicated
that early operative management may result in fewer recur-
rences and represent a cost-effective approach to patients
with aSBO.
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