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Abstract

Background: Malignant bowel obstruction (MBO) is a highly morbid com-
plication of advanced intra-abdominal malignancies. This study aims to
identify clinicopathologic factors and intervention strategies associated with
improved survival and reduced rates of re-obstruction.

Methods: A single centre, retrospective data analysis was performed for all
consecutive patients admitted with MBO to a tertiary cancer centre in
Melbourne, Australia over a 2-year period.

Results: We identified a total of 102 patients with 137 admission episodes
for MBO. Median age was 62 years, and 55 patients (54%) were female. 61
patients (60%) had a gastrointestinal primary (colorectal, gastric or ap-
pendiceal), while 17 patients (16%) had a gynaecological primary and 24
(24%) other primaries. Median overall survival was 120 days (95% confi-
dence interval (Cl) [76, 167]). 41 patients (40%) died within 90 days of initial
admission with MBO. Clinicopathological variables associated with reduced
90-day survival included hypoalbuminaemia (odds ratio [OR] = 3.33 for
serum albumin <30g/L, 95% CI [1.43, 7.69]) and peritoneal disease
(OR = 5.80, 95% CI [2.26, 14.9]). 41 patients (40%) received surgical
management. We identified no factors significantly associated with the
decision for surgical rather than conservative management. Of the 113 total
admissions that reached discharge, 55 (49%) were followed by patient
readmission within 90 d. Almost half (48%) of patients were referred to the
inpatient palliative care service and this was associated with a reduction in
the odds of 90 d readmission (OR = 0.31, 95% CI [0.14, 0.71]).
Conclusion: MBO heralds a poor prognosis, with high rates of readmission,
morbidity and mortality. Careful patient selection is imperative to identify
patients likely to benefit from operative management.
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INTRODUCTION

Malignant bowel obstruction (MBO) is a common
complication of advanced intra-abdominal malig-
nancies. It represents a significant cause of morbidity
and mortality for patients and poses a considerable
management challenge for clinicians.

MBO is a clinical syndrome that can be broadly
defined as obstruction of the small or large bowel in the
presence of either intra-abdominal malignancy or
extra-abdominal malignancy with intra-peritoneal dis-
ease [1]. The underlying mechanism can be mechani-
cal or (less commonly) functional, and result from either
extrinsic or intrinsic compression by cancerous tissue
or as a result of previous treatment [2]. Extrinsic causes
include peritoneal carcinomatosis and adhesions, while
intrinsic pathologies include endoluminal masses,
strictures, and fibrosis. The published incidence of
MBO varies but it is reported to complicate up to 50%
of recurrent ovarian cancers [2—4] and up to 28% of
gastrointestinal cancers [1, 2].

MBO is associated with high morbidity and mortal-
ity, with inpatient mortality exceeding 20% [5]. Its
development is typically subacute and leads to dis-
tressing and protracted symptoms of nausea, vomiting,
anorexia, and abdominal pain [2]. Distinct from cases
where the obstruction results from the primary cancer
and is amenable to upfront surgical resection, MBO in
patients with multifocal, metastatic, or peritoneal dis-
ease often necessitates a prolonged hospital admis-
sion that affects quality of life and performance status
and can delay or preclude further systemic therapy [6].
Despite current management strategies, these
obstructions tend to recur and the development of an
MBO often represents a terminal phase of the disease
process in this patient group [7, 8].

Management

In clinical practice, the management of patients with MBO
is complex and poses a significant challenge for medical
oncologists, surgeons, and palliative care services. Medi-
cal management forms the cornerstone of care for malig-
nant small bowel obstruction, which is rarely due to a
primary obstructing lesion and is far more likely to arise in
the setting of peritoneal disease. An initial trial of con-
servative management involves bowel rest, usually with
nasogastric decompression, fluid resuscitation, correction
of electrolytes, analgesia and antiemetic medications [7].
Evidence supports the use of antisecretory agents such as
the somatostatin analogue octreotide for the management
of inoperable MBO to improve the symptoms of nausea
and vomiting [9—11]. Corticosteroids are recommended as
an alternative to antisecretory agents and can reduce
bowel wall oedema and promote resolution of the
obstruction [2, 12, 13]. With medical management, nearly

one-third of patients will have spontaneous resolution of
small bowel obstruction within 7 days, however obstruc-
tions frequently recur [2]. Mechanical obstruction of the
large bowel occurs most frequently (up to 60% of cases)
due to a primary obstructing colorectal cancer [14]. Com-
plete mechanical obstruction in this circumstance is a
surgical emergency and generally requires prompt oper-
ative resection, bypass, or diversion. Malignant large
bowel obstruction arising due to other causes is more likely
to present as a subacute syndrome or partial obstruction,
but still frequently necessitates operative management.

There is a subset of patients with MBO, aside from
those with obstructing resectable primary tumours, who
benefit from palliative surgical intervention. However,
identifying these patients can be challenging. It
requires consideration of surgical factors including the
underlying mechanism of obstruction, previous intra-
abdominal surgery, and the presence of peritoneal
carcinomatosis, as well as patient factors including
performance status, nutritional status, physiological
reserve, overall prognosis, goals of care, and whether
further therapies are available [15]. Surgical manage-
ment to relieve the obstruction typically involves
resection, surgical bypass or stoma formation.

Despite initial interventions, malignant bowel obstruc-
tions frequently recur. Optimal post-obstruction manage-
ment involves: patient education on symptoms of MBO to
allow prompt recognition of possible recurring MBO, die-
tician referral, low-residue diet and appropriate use of
laxatives [3, 9]. Early palliative care referral should be
considered given the high morbidity and mortality of MBO.

The management of MBO requires a multidisciplinary
and individualised approach. However, there is minimal
published literature on the variables that influence MBO
outcomes and few evidence-informed guidelines to
determine which patients should undergo operative
rather than conservative management.

OBJECTIVES

The aim of this study was to analyse the outcomes of
patients admitted with malignant bowel obstruction at a
large Australian tertiary cancer centre and to identify
clinicopathologic factors and intervention strategies
associated with improved survival and reduced rates of
re-obstruction. Furthermore, we aimed to validate the
criteria for operability in malignant bowel obstruction.

METHODS

This cohort observational study analysed data collected for
2 years between January 2019 and December 2020. The
study was conducted at a large tertiary oncology centre,
the Peter MacCallum Cancer Centre, in Melbourne, Aus-
tralia. A retrospective chart review identified 89 admissions
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for MBO between January 2019 and December 2019.
Prospective data were then collected from January 2020
to December 2020, which identified a further 48 admis-
sions for MBO. Survival data was collected until July 2021.

To be included in the study, patients required clini-
cal or radiological evidence of small or large bowel
obstruction, and a confirmed diagnosis of abdominal
malignant disease. Those patients who presented with
small or large bowel obstruction at the primary tumour
location at the time of initial cancer diagnosis were
excluded from the study.

Patients with computed tomography (CT) imaging
suggestive of adhesions, stomal obstruction, or other
sequelae of cancer treatment as the potential cause of
obstruction were included in the study. This was both
because it is recognised that cross-sectional imaging is not
able to reliably delineate obstruction caused by adhesions
from that caused by serosal or abdominal disease, and
because in patients who have undergone previous
abdominal surgery for their malignancy, such complica-
tions can be considered a part of the disease burden.

Data collected included patient demographics, the
site of primary malignancy, any history of prior admission
for MBO, the presence of peritoneal disease on CT, and
biochemical markers including serum albumin at day of
admission (serum albumin <30 g/L used as a surrogate
for malnutrition). Management variables recorded
included the type of surgery (if a patient received oper-
ative intervention) and the use of corticosteroids and
aperients. Whether inpatient referrals were made to the
palliative care service, and whether the patient received
education from a dietician regarding low residue diet
strategies before discharge were also recorded.

Inpatient death was defined as those patients who
died at Peter MacCallum Cancer Centre as well as
those who were transferred to local inpatient palliative
care facilities for end-of-life care.

The primary outcomes were overall survival from
index MBO admission, as well as 90-day readmission rate
(readmission for any cause) following any MBO admission
episode. Secondary outcomes included rate of inpatient
death in any admission and overall management strategy
(conservative vs. operative) in the initial admission.

Statistical analysis

All statistical analyses were performed in R v4.1. Cox
regression was used for time-to-event endpoints. All
explanatory variables, except surgery, were time-
constant. Surgery was included as a time-dependent
covariate when used as an explanatory variable in Cox
regression. Logistic regression was used when a
dichotomous event was the outcome.

The assumption of proportional hazards was eval-
uated by examining the time constancy of regression
coefficients. Plausible interactions were examined.

Linearity was examined by plotting continuous covari-
ates against the Martingale residuals. Generalised
Estimating Equations (GEEs) with exchangeable cor-
relation were used for the regression of repeated binary
readmission data on explanatory variables

Statistical inference is not regarded as definitive for
the following reasons: (1) analysis involved definition of
subgroups and other modelling decisions made post
hoc to data collection, (2) multiple comparisons were
made. Consequently, p-values were not reported.

RESULTS
Clinicopathologic data

A total 102 patients with 137 admission episodes for
MBO were identified during the 24-month study period.
Median age was 62 years, and 40 patients (39%) were
65 years or older. 55 patients (54%) were female. 61
patients (60%) had a gastrointestinal primary malig-
nancy (colorectal, gastric or appendiceal), while 17 pa-
tients (16%) had a gynaecological primary, and 24
(24%) had other primary cancers. 8 patients (7%) had
pseudomyxoma peritonei. 73 patients (72%) had known
or radiologically apparent peritoneal carcinomatosis. 30
patients (29%) had been admitted for MBO before the
index admission in the 24-month period of data collec-
tion. The majority of patients (82%) had obstruction of
the small bowel, rather than the large bowel (18%).

MBO management

During admission for MBO, 41 patients (40%) received
surgical intervention: 16 (39%) of these patients had
upfront surgery, while the others proceeded to surgery
after nutritional optimisation or failure of conservative
management. Surgical interventions included ad-
hesiolysis, internal bypass, bowel resection with pri-
mary anastomosis, and diversion with formation of an
ileostomy or colostomy. One patient had a failed
colonic stent insertion. Four patients required more
than one operation for sequential episodes of MBO.
Median time to surgery from admission was 5 days.

It was expected that patients deemed inoperable
would have characteristics predictive of poor outcomes
with surgical management: advanced age, advanced
disease, recurrent obstruction, multi-level obstruction,
malnutrition (surrogate measure serum albumin
<304g/L), and poor performance status [16]. However,
there were no factors significantly associated with the
decision for surgical management rather than con-
servative management (Tables 1-3).

Regarding nonoperative management strategies,
36% of patients received steroids, 33% were pre-
scribed aperients on discharge, and 58% of patients
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TABLE 1 Clinicopathologic variables and use of surgical management: multivariate adjusted ORs.

Characteristic Odds ratio for surgical management 95% ClI

Age (per unit increase) 1.01 0.98, 1.05
Male sex 1.04 0.43, 2.51
Known peritoneal disease 0.75 0.30, 1.93
Admission albumin <30 g/L 0.83 0.34, 2.04
Prior MBO 0.49 0.17, 1.41

Abbreviations: Cl, confidence interval; MBO, malignant bowel obstruction; OR, odds ratio.

TABLE 2 Clinicopathologic characteristics and outcomes of patients admitted with malignant bowel obstruction (n=102).

Patients managed Patients who had surgical
conservatively (n=61) intervention (n =41)
Age in years [median (range)] 63 (20-87) 59 (29-87)
Age =65 years 24 (39%) 16 (37%)
Male/female 28/33 (46%/54%) 20/23 (47%/53%)
Primary tumour (Gl/Gynae/Other) 34/8/19 (56%/13%/31%) 21/9/13 (49%/21%/30%)
Prior chemotherapy 50 (82%) 34 (79%)
Serum albumin [median (range)] 31 (17-45) 32 (22-41)
Prior (recurrent) MBO 17 (28%) 14 (34%)
Level of obstruction (small bowel/large bowel/ 44/1/0/16 (72%/2%/0%/26%) 24/13/1/5 (56%/30%/2%/12%)
stoma/unspecified)
Multi-level obstruction 8 (13%) 2 (5%)
Peritoneal disease 44 (72%) 30 (73%)
TPN 12 (20%) 29 (71%)
Surgery this admission 0 (0%) 43 (100%)
Discharged 49 (80%) 34 (80%)
Inpatient death 12 (20%) 7 (17%)
LOS in days [median (range)] of all patients 8 (1-86) 22 (4-104)

TABLE 3 Clinical characteristics and outcomes of patients that achieved discharge post management for initial admission with
MBO (n=83).

Patients managed Patients who had surgical
conservatively (n =49) intervention (n = 34)
Age in years [median (range)] 63 (25-82) 58 (29-87)
Received steroids on discharge 22 (45%) 4 (12%)
Received aperients on discharge 14 (29%) 7 (21%)
Received education by dietician (low- 34 (69%) 21 (62%)
residue diet)
Referred to the palliative care inpatient 20 (41%) 14 (41%)
service
Received subsequent systemic therapy 17 (35%) 17 (50%)
Readmitted within 90 days 21 (43%) 12 (35%)

Death within 90 days 15 (31%) 6 (18%)
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received dietician education on the prevention and
management of MBO before discharge. Almost half
(48%) of the patients were referred to the inpatient
palliative care service during their admission.

50% (69/137) of admission episodes were under
the medical oncology unit and the other 50% (68/137)
under the surgical team. 44.1% of patients admitted
under the surgical unit had surgical management,
compared with 20.3% of patient admissions under the
medical oncology unit. 63.8% of patients admitted
under medical oncology had an inpatient referral to the
palliative care team versus 32.4% admitted under the
surgeons. Of those patients who survived to discharge,
67.3% of patients under medical oncology and 67.2%
of patients under surgical oncology received dietary
education.

Survival analysis

The median overall survival for all patients admitted with
malignant bowel obstruction was 120 days (95% CI [76,
167]) (Figure 1). A total of 74 patients (73%) died within
the study follow-up period. As would be expected,
increasing age in years (treated as a continuous ex-
planatory variable) was associated with a slowly increas-
ing hazard of death (HR = 1.02, 95% CI [1.00, 1.03]).
Poorer overall survival was associated with the presence
of peritoneal disease (HR = 3.03, 95% CI [1.66, 5.54]),
with male sex (HR = 1.66, 95% CI [1.04, 2.64]) and with
serum albumin <30 g/L on admission (HR = 2.56, 95%
Cl [1.56, 4.17]). Patients with a primary cancer of gy-
naecological origin, rather than gastrointestinal, had a
trend towards poorer overall survival (HR = 1.69, 95%
Cl [0.78-3.66)). In this study, there was no evidence of
association between surgery and overall survival (HR
=1.18, 95% CI [0.72, 1.92]) (Table 4).

Forty-one patients (41, 40%) died within 90 days of
their first MBO admission during the study period (60%
90-day survival). Clinicopathological variables associated
with reduced 90-day survival included hypoalbuminaemia
(OR = 3.33 for serum albumin <30g/L, 95% CI [1.43,
7.69]) and the presence of known peritoneal disease
(OR = 5.80 for peritoneal disease, 95% ClI [2.26, 14.9]).

There were 24 (24%) inpatient deaths. Similarly,
characteristics associated with inpatient mortality
included hypoalbuminaemia (OR = 3.13 for serum
albumin <30g/L, 95% CI [1.27, 7.69]) and known
peritoneal disease (OR = 4.89, 95% CI [1.11, 21.5]),
however, their confidence intervals were very wide.

Readmission analysis

Of the 113 admissions that reached discharge, 55
(49%) were followed by a patient readmission within
90 days. Six (6, 6%) patients in the cohort had more

1.0
0.8
2
8 o6
a
<)
S
o
2
=
(72}
0.2
0.0
o 1.2 3 4 5 6 7 8 9 10 11 12
Months since admission
No. at risk
Al 102 80 64 55 48 44 39 36 36 32 30 29 25
FIGURE 1 Kaplan—Meier curve for overall survival (OS) for all

patients admitted with malignant bowel obstruction. Median overall
survival was 120 days (95% CI [76, 167]). Cl, confidence interval.

TABLE 4 Clinicopathologic variables and overall survival:
multivariate adjusted HRs.

Characteristic Hazard ratio 95% CI
Age 1.02 1.00, 1.03
Male sex 1.66 1.04, 2.64
Known peritoneal disease 3.03 1.66, 5.54
Serum albumin <30g/L on 2.56 1.56, 4.16
admission

Surgical management 1.18 0.72, 1.92

Abbreviations: Cl, confidence interval; HR, hazard ratio.

TABLE 5 Clinicopathologic variables and odds of 90-day
readmission (readmission for any cause), ORs for readmission
adjusted for age and sex.

Characteristic Odds ratio 95% ClI

Peritoneal disease 1.13 0.52, 2.48
Serum albumin <30 g/L on admission  0.86 0.38,1.92
Corticosteroids 2.32 1.09, 4.93
Surgical management 0.55 0.22, 1.40
Aperients on discharge 0.70 0.18, 2.67
Inpatient palliative care referral 0.31 0.14, 0.71

Abbreviation: Cl, confidence interval.

than 2 admissions total in the study period. The only
clinicopathological variable (Table 5) associated with
reduction in the odds of 90-day readmission was
inpatient palliative care referral (OR = 0.31, 95% CI
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[0.14, 0.71]). Not surprisingly, steroids were more
commonly prescribed in inoperable patients than pa-
tients who had surgery (69.6% vs. 40.9%). Steroid use
was associated with increased odds of 90-day
readmission (OR = 2.32, 95% CI [1.09, 4.93]) which
may reflect increased use in patients deemed
inoperable.

Fifty-eight percent of admissions included documented
dietary education on discharge, however, this intervention
did not result in a significant reduction in readmission rate.
Of note, only 35 patients (34%) subsequently received
chemotherapy following admission with an MBO.

DISCUSSION
Survival

Our series confirms the high mortality associated with a
malignant bowel obstruction. A serum albumin <30 g/L
on admission was associated with an increased risk of
inpatient death and poorer 90-day and overall survival.
Hypoalbuminemia is a recognised marker of mal-
nutrition, inflammation, and progressive disease in
patients with cancer [17]. Our results are consistent
with published literature that has found hypoalbumi-
naemia is a poor prognostic factor for survival of MBO.
We identified that peritoneal carcinomatosis was simi-
larly associated with high rates of inpatient mortality
and poorer 90-day and overall survival. Peritoneal
carcinomatosis is a risk factor for MBO and a poor
prognostic factor [18]. This suggests that the focus for
this group of patients should be on symptom man-
agement, early palliative care involvement and careful
consideration of aggressive management strategies.

Readmission

Even following clinical resolution and successful dis-
charge, malignant bowel obstructions frequently recur.
Almost half (49%) of the MBO-related patient admis-
sions were followed by a readmission within 90 days of
the patient's presentation. Apart from referral to in-
patient palliative care services, we could not identify
any factors strongly associated with decreased rates of
readmission, including proactive prevention strategies
such as dietary education on discharge. This highlights
the unpredictable and relapsing nature of intestinal
obstruction in intra-abdominal malignancy. As such, it
is recommended that all patients who experience an
MBO be educated on prevention strategies including
use of a low-residue diet, with emphasis also given to
recognition of symptoms that should prompt early
review. Due to the high morbidity and mortality of this
condition, early referral to palliative care services for
support in symptom management is essential.

Operability criteria

Palliative surgical intervention of MBO has been reported
to be associated with an increased survival rate, provided
that suitable patients are carefully selected [15]. However,
our data did not demonstrate any association between
surgery and overall survival, or surgery and odds of
readmission at 90-day. The decision to operate is com-
plex and nuanced. Palliative surgical management of
MBO can be associated with significant postoperative
complications, morbidity and in-hospital mortality [19]. In
the literature, factors associated with poorer outcomes
with operative intervention for MBO include advanced
age, advanced disease, malnutrition, and poor perform-
ance status [16]. In the perioperative setting, the
diagnosis of hypoalbuminaemia and malnutrition is
associated with a three-fold increased risk of operative
mortality [20]. A survey of surgical oncologists found that
they were less likely to offer surgical management to
patients with recurrent MBO, multi-level obstruction, or
shorter disease-free intervals [21].

In this study, there were no factors significantly
associated with the decision for surgical rather than
conservative management. However, the poorer over-
all survival associated with hypoalbuminaemia and
peritoneal disease highlights the need for careful
patient selection for operative intervention. For patients
with inoperable MBO, the focus should be on palliative
strategies to relieve obstructive symptoms and reduce
the length of hospital stay and associated morbidity.
Current guidelines recommend the use of somatostatin
analogues as first-line palliative management for
inoperable MBO, to reduce gastrointestinal secretions
and motility [9]. However, due to their cost they are
infrequently used. The use of steroids to reduce bowel
wall oedema and promote resolution of obstruction is
common practice. In this study, as expected, steroid
prescription was more common in patients who were
deemed inoperable.

Limitations and future directions

This study has several key limitations, including the
single-institution and retrospective nature. Future
studies should include prospective analysis and the
use of validated quality-of-life assessments.

Different strategies are needed to improve patient
outcomes. A study by Lee and colleagues [22] eval-
uated the outcomes of women with MBO secondary to
advanced gynaecological cancers, before and after
implementation of a pilot interprofessional programme
at a Canadian tertiary cancer centre. Central to this
programme was patient education to allow prompt
recognition and early intervention of MBO. A stan-
dardized assessment tool was used to triage patients,
who were then treated as per an expert consensus
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algorithm. Patient cases were reviewed at MBO multi-
disciplinary case conferences and had early engage-
ment of palliative care. This retrospective study
identified that women who were part of the MBO pro-
gramme had less surgery, shorter cumulative hospital
length of stay, and significantly longer median overall
survival than patients in the baseline group.

Our study supports the need for early multi-
disciplinary assessment by surgeons, medical oncolo-
gists, palliative care specialists, and allied health staff
to ensure that all recommended management strate-
gies are implemented. Following resolution of MBO,
optimal management to reduce the high risk of recur-
rence requires patient education, dietician referral,
engagement of the palliative care services, with aperi-
ents and steroids where appropriate. The implemen-
tation and assessment of a multidisciplinary MBO
program, like that by Lee and colleagues [22] but not
limited to patients with gynaecologic cancers, would be
useful.

CONCLUSION

MBO is associated with high rates of readmission and
poor overall survival. Treatment strategies remain
suboptimal. Early multidisciplinary assessment is
required to identify the subset of patients with MBO
who may benefit from surgical intervention, and this
decision should be made with reference to the patient's
overall prognosis, known burden of abdominal disease,
performance status, and nutritional status. In patients
with inoperable MBO, the focus should be on symptom
control, conservative strategies to promote resolution,
and early palliative care involvement to prevent recur-
rent hospitalisations. Further research is needed to
inform management guidelines and improve patient
outcomes for this highly morbid disease process.
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