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Objective: We studied the demographic of patients with ovarian can-
cer in end of life care undergoing palliative surgery for bowel ob-
struction in relation to its success in restoring bowel function and
enhancing other aspects of palliative care, including discharge from
the acute hospital setting. Methods: Hospital data on all consecutive
ovarian cancer patients who underwent palliative surgery for bowel
obstruction over five years up to end December 2017 was analysed.
Successful palliation was measured by relief of bowel obstruction
and discharge from the acute hospital setting. Results: Twenty-eight
patients were identified. The mean age at time of surgery was 64.75
years. Histology was high grade serous in the majority (63.5%). Sub-
stantial co-morbidites were cardiovascular (10.7%) and respiratory
(14.3%) at initial diagnosis. Surgery was performed on average after
13 days of conservative management of bowel obstruction (Standard
deviation (SD) 10.6 days). All had some procedure for bowel decom-
pression; 82% (23) required stoma including gastrostomy 10% (3); je-
junostomy 3% (1); ileostomy loop 25% (7), double barrel ileostomy
3% (1), end ileostomy 10% (3); colostomy loop 10% (3), end colostomy
14% (4); end ileostomy & loop colostomy 3% (1). No stoma was re-
quired in 18% (5). 42.8% (12) had an anastomosis to bypass obstruc-
tion and five of these did not require a stoma. Postoperative com-
plications arose in 30%. Sixteen had protracted hospital stay after
surgery, 14 for clinical reasons and 2 for social/domestic reasons. Two
patients died in the acute hospital following surgery. Median sur-
vival following surgery was 84 days. Conclusions: The management
of bowel obstruction in end of life care in ovarian cancer is a com-
mon and challenging clinical task. Surgery to palliate bowel obstruc-
tion was successful in the majority of this cohort of patients with ad-
vanced ovarian cancer in end of life care.
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1. Introduction
Ovarian cancer accounts for 3.7% of malignancies in Irish

women. The 5-year survival is dependent on the stage at di-
agnosis, with a 5-year survival of over 80% for stage 1 dis-
ease dropping to 15% for stage IV disease [1]. Ovarian cancer
typically presents late [2] and the common histopathological
type, high grade serous cancer has a predilection for omen-
tal and mesenteric tissue metastasis possibly due to the can-
cer’s metabolic requirement for fatty-acid-based catabolism
[3]. The disease burden and tumour infiltration canmechan-
ically alter enteric and colonic transit, and mesenteric carci-

nomatosis and destruction of the bowelwallmyenteric plexus
can cause functional bowel obstruction and distension [4].

Gastrointestinal dysfunction is common in end of life for
many cancer sites [5]. Although the true incidence of bowel
obstruction in ovarian cancer is not known, several retro-
spective studies have suggested that it occurs in 25 to 50% of
all cases [6]. Relief of actual or imminent bowel obstruction is
often part of the primary surgical cytoreductive effort. Relief
of bowel obstruction in the subsequent care pathway and es-
pecially in the advanced end of life setting is very challenging.
Bowel obstruction usually occurs in parallel with a deterio-
ration in performance status in patients with advanced can-
cer and malignant bowel obstruction is often associated with
anaemia, hypoalbuminaemia, alterations in hepatic enzymes,
dehydration and prerenal renal impairment and cachexia [3].

When death is deemed to be imminent the medical man-
agement of obstruction with a focus on comfort measures
such as subcutaneous hydration, antiemetics, analgesics, anx-
iolytics, and continued gastric drainage via nasogastric or
percutaneous gastrostomy drain, may be sufficient to facili-
tate patient transfer to the optimum end of life environment.
When survival is expected to run for several weeks, surgical
intervention is consideredwith the intent of discharge to pal-
liative care in the community, with more comfort and with-
out a nasogastric tube.

Patient selection for surgical intervention is a challenge.
Laparotomy is usually required because the intraperitoneal
disease and scarring makes minimal access less likely to suc-
ceed. The surgeon’s overriding concern is that the interven-
tion may be futile, as it may not relieve the obstruction, and
yet cause the patient more pain, admission to an intensive
care setting, protract the acute hospital stay as well as dis-
appoint the patient and her family. Complications associated
with such surgeries include high-output stomas, short-bowel
syndrome, fistulae, wound break-down and infection. The
mortality within 30 days from surgery is estimated at 6% [7].

The multidisciplinary gynaecological oncology team ap-
proach is key to the appropriate selection of patients with
bowel obstruction for surgical intervention. Discharge from
hospital is considered an important measurable outcome. In
a survey of a healthy Irish population, only 5% of people ex-
pressed a wish to die in hospital, with 63% and 27% express-
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ing their preference to die at home or inpatient hospice care
respectively [8].

This is the first report of surgical intervention for bowel
obstruction in advanced end of life care exclusively for ovar-
ian cancer in an Irish setting. We looked at the success
in achieving symptomatic relief of bowel obstruction, the
surgery-related morbidity and other postoperative complica-
tions, transition from an acute hospital setting to home or
hospice setting, duration of survival and readmissions. We
analysed the clinical, radiological, haematological and bio-
chemical parameters at the time of decision to operate.

2. Methods
This study was a retrospective observational study of

patient demographics in those who underwent palliative
surgery for bowel obstruction secondary to ovarian cancer
in end of life care. The inclusion criteria were consecutive
patients with ovarian cancer (all histologies) who had dis-
continued chemotherapy or other active disease modifying
agents, and who subsequently developed bowel obstruction
which was refractory to standard medical care. The deci-
sion to perform a palliative surgery was determined on a case
by case basis. Clinicians considered the patient’s clinical sta-
tus, co-morbidities, patient’s and family’s expectations and
the likelihood of facilitating discharge fromhospitalwhen de-
ciding on suitability for surgery. The institution did not have
pre-determined selection criteria for considering/excluding
patients for such surgery. Those who underwent palliative
surgery for bowel obstruction between 1st of January 2013
and 31st of December 2017 at the gynaecological oncology
centre of St James’s Hospital Dublin formed the study cohort.

Eligible patients were identified from the cancer data base,
and the diagnosis was confirmed by reviewing the patient
records. Patients were excluded if the surgery was not per-
formed with the explicit aim to provide palliation from ma-
lignant bowel obstruction symptoms, and we excluded pa-
tients with bowel obstruction due to gynaecological malig-
nancies other than ovarian cancer.

Complete data regarding admission, diagnosis, and pre-
and post-op hospital care was gained from individual patient
hospital records. Electronic and paper charts were reviewed.
Time and location of death were derived from a combined
review of medical and death records.

Details studied included use of conservativemeasures such
as nasogastric tube insertion, IV fluid rehydration, and bowel
rest, prior to surgery. Histological diagnosis, and stage of
cancer at primary presentation, age, comorbidities. ECOG &
Karnofsky performance scores were recorded at initial pre-
sentation to the gynae oncology service, and when admitted
with bowel obstruction. Preoperative haemoglobin, serum
sodium, potassium, calcium, creatinine, albumin were re-
viewed to assess prevalence of electrolyte disturbances, al-
tered renal or hepatic function, and anaemia. Preopera-
tive radiological findings were recorded, including the site of
bowel obstruction, and single or multilevel obstruction.

Postoperative outcomes were the duration of hospital
stay, survival following surgery, complications including ICU
admission, high stoma output, wound infections, and all
other postoperative complications. We documented where
the patient was discharged to, and whether there were fur-
ther admissions to an acute hospital. Date and location of
death (hospital, hospice, or home) were recorded.

All information was anonymised and stored on a
password-protected computer.

Data Analysis was performed using IBM SPSS Statistics
V26 (IBM Corp., Chicago, IL, USA).

3. Results
A cohort of 28 women met the inclusion criteria over a 5-

year period 2013–2017. All patients previously underwent la-
parotomy and cytoreductive surgery during their treatment.
Histological diagnoses were 18 high grade serous (63.5%), 4
clear cell (14.3%), 3 endometrioid (10.7%), 2 undifferentiated
adenocarcinoma (7.1%), and 1 neuroendocrine cancer (3.6%).

Twenty-seven patients had Stage III or IV disease at pri-
mary presentation. Performance status at initial presentation
with cancer was recorded as ECOG 0 (15), 1 (3), 2 (1), and
was not recorded in 9 cases. Co-morbidities included cardio-
vascular in 3 (10.7%) and respiratory in 4 (14.3%) at initial
diagnosis. No patients had renal or vascular disease at time
of initial cancer diagnosis. The mean age at time of palliative
surgery was 64.75 (Range 36 to 84). Performance status was
recorded in ten patients preoperatively as ECOG 2 (1), 3 (8),
4 (1).

Laboratory results prior to palliative surgery showed
haemoglobin <10 g/dL (12), neutrophilia (9) hypokalemia
(1), hyperkalaemia (7), acute renal dysfunction with a urea
>7mmol/L (10), creatinine>100µmol/L (1), deranged liver
function, defined as ALP ≥130 IU/L or GTT ≥110 IU/L or
AST ≥40 IU/L or ALT ≥56 IU/L (6). Albumin <35 g/L
(23).

The duration of bowel obstruction symptoms ranged
from 2 to 42 days, median 10 days.

27 patients had radiology studies in days immediately
prior to surgery. The radiological site of obstruction was
jejunum (3) proximal ileal (2) mid ileal (2), distal ileal (6),
recto-sigmoid (2), unspecified (12). The site of obstruction
at surgery was deemed to be gastric outlet (2), jejunum (1),
proximal ileal (2), mid ileal (6), distal ileal (13), left colon (3),
pylorus and distal ileum (1). Radiological level of obstruction
determined by CT scanning correlated exactly with the sur-
gical level in only two of fifteen cases. All patients underwent
laparotomy. Surgical procedures were stomas (23) including
gastrostomy (3); jejunostomy (1); ileostomy loop (7), dou-
ble barrel ileostomy (1), end ileostomy (3); colostomy loop
(3), end colostomy (4); end ileostomy & loop colostomy (1).
Twelve (42.8%) had an anastomosis to bypass obstruction and
five of these did not require a stoma.

Therewere no admissions to ICU following surgery. Two
patients died in hospital on postoperative days 12 and 32. Ten
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(35.7%) were discharged within 17 days and without compli-
cations. Sixteen discharges were delayed: 14 for clinical ad-
verse outcomes or cancer progression and 2 due to delay in se-
curing family or community support. Complications arising
after surgery were stomal (8) namely ischaemia requiring re-
turn to theatre (1), high output (7); other, namely protracted
nausea or vomiting (4), electrolyte disturbance (4), delirium
(2), pneumonia (1), line sepsis (1), wound infection (1), pleu-
ral effusion (1). High stoma outputwas recorded in four small
bowel and two large bowel stomas.

Patients were discharged (26) to a community hospital (1),
their own home (17), nursing home (4), hospice (4). Read-
missions in eleven patients were due to progression of bowel
obstruction (3), haematemesis (1), urinary tract infections
(3), line sepsis (1), high output stoma (1), hyponatraemia (1),
deep vein thrombosis (1). Ten women were hospitalised in
the last 30 days of life and two of these women died in hospi-
tal. Median survival following surgery was 84 days.

Survival following surgery shows a wide variation, with a
range of 12 to 678 days (Fig. 1).

Fig. 1. KaplanMeier Curve. Median survival of 2.82 months.

4. Discussion
Refractory malignant bowel obstruction is often encoun-

tered in the end of life care of ovarian cancer patients. Over a
five year period in which 547 cases of new ovary cancer pre-
sented, the fact that only 28 patients, approximating to 5%
were offered palliative bowel surgery in what was deemed to
be their end of life phase highlights the rarity of the inter-
vention. Conservative measures with hydration, analgesics,
antiemetics, somatostatin analogues, anxiolytics, radiologi-
cally percutaneous gastric drainage and endoscopic proce-
dures circumvent the need for surgery in the majority in a
multidisciplinary service. The gynaecological oncology sur-
geon strives to carefully select those most likely to benefit
from a surgical intervention that is usually by open access be-
cause the anatomical distribution of metastases and fibrosis
from prior surgeries and systemic treatments in ovarian can-
cer limits the feasibility of minimal access. The infrequency

of the procedure prompted this review of the surgical path-
way at our gynaecological oncology unit.

All patients had permanently ceased chemotherapy and/or
other disease modifying treatments. The high functional ca-
pacity scores at the initial presentation to the Gynaecology
OPD are in-keeping with previously published literature that
patients who are initially least frail are more resilient in the
later stages of disease progression [9]. Performance status
had declined to ECOG3or 4 in themajority prior to palliative
surgery. Laboratory values showed anaemia and biochemical
derangement and low albumin that are typical of progressive
cancer and bowel obstruction and poor prognosiswithmalig-
nant bowel obstruction [4, 10]. Symptoms of bowel obstruc-
tionwere present for amedian of 13 days. Radiologywith CT
scanning showed signs of bowel obstruction in all but iden-
tified the site of obstruction in only a few. The poor correla-
tion of radiologywith the surgically identified site of obstruc-
tion is not unexpected. Fibrosis resulting from the inflamma-
tion that accompanies carcinomatosis and its response to sys-
temic treatments can prevent the bowel wall from distending
in part or in total. We regard the failure of the bowel lumen
to distend at all in the presence of obstruction as suggestive
of extreme fibrosis that is likely tomake surgery unsuccessful.
Fibrosis extending to involve the mesentery can prevent the
mobilisation and elevation proximal to the obstruction that
is required to fashion a stoma.

Small bowel obstruction accounted for the majority of
cases and this is similar to a recent series on malignant bowel
obstruction in mixed gynaecological cancer [11]. That bowel
mobilisation to achieve either re-anastomosis or a small or
large bowel stoma succeeded in all except three patients (89%)
suggests good selectivity despite the limitations of radiolog-
ical assessment. When bowel stoma was not achievable, a
gastrostomy was performed for three patients. Venting gas-
trostomy allows for discontinuation of nasogastric tubes and
providing some satisfaction from resumption of limited oral
intake [12]. Five (18%) patients avoided stoma formation
by resection and anastomosis of the obstructed segment(s).
Re-anastomosis is undertaken judiciously because obstruc-
tion with ovarian cancer is rarely discrete and there is the
concern that further obstruction could evolve proximal to
the site of anastomosis. Reassuringly, none of this cohort re-
quired secondary surgeries to relieve bowel obstruction.

We considered the three key elements of successful palli-
ation of bowel obstruction in this end of life cohort as dis-
charge from the cancer centre, not requiring ICU care post
operatively, and no direct surgical mortality; 92% of cases
fulfilled these criteria. Postoperative mortality was 8% and
the two deaths occurredmore than a week following surgery.
One third of patients were discharged without any postoper-
ative complication. Half of the delayed discharges were due
to stomal complications, principally high output with result-
ing electrolyte imbalance and ongoing nutritional deficiency.
The colostomies with high output had all had proximal anas-
tomosis. Short bowel can be anatomical or functional and is
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often a combination of both. Prolonged fasting causes villous
atrophy [13]. The stomal outputs usually reduce after an un-
determined period of time once oral intake is reestablished.
More than 90% of patients were discharged from the cancer
centre and 64% survived greater than 60 days. Engagement
with palliative care in itself prolongs survival [14] and all our
patients were already under the umbrella care of the palliative
team. Sixty percent of patients avoided further acute hospital
admissions. Avoiding death in the acute hospital is expected
to enhance quality of end of life care for both patients and
family and also the cost [15]. Surgical management of ma-
lignant bowel obstruction is a valuable tool for consideration
in the collaborative palliative approach in end of life care for
women with ovarian cancer.

Limitations of this study include the small sample size and
absence of a comparison group. Decision to operatewas indi-
vidualised for each case, so limited information regarding the
factors that influence appropriate patient selection and their
outcomes can be drawn from this study. Despite these limita-
tions, the results of this review give reassurance to gynaeco-
logical oncologists that there is a role for palliative surgery in
end of life care for women with malignant bowel obstruction
from ovarian cancer. The number of patients in this study is
small reflecting the high level of selectivity that is deemed ap-
propriate in order to achieve best results. A prospective and
randomised study is unlikely to be achievable and there is a
high level of experiential multidisciplinary individualised de-
cision making required to commit a patient in end of life to
laparotomy.

5. Conclusions
“Primum non nocere”. The gynaecological oncology sur-

geon strives to avoid surgical interventions in end of life care
unless convinced that they will enhance the quality of sur-
vival. Prolonging survival may be an added bonus. Even
when faced with a nasogastric tube on continuous drainage
that decision is not always easy. This series reassures us that
there is clearly a role for palliative surgery, even in patients
with a poor performance status, as surgery can succeed in
restoring the dignity and the other benefits of completing life
beyond the acute hospital setting. We recommend the high-
est level of decisionmaking in themultidisciplinary setting to
achieve this, as the factors that predict good surgical outcome
remain unclear.
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