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Salvage Surgery Due To Bowel Obstruction in Advanced
or Relapsed Ovarian Cancer Resulting in Short Bowel
Syndrome and Long-Life Total Parenteral Nutrition

Surgical and Clinical Outcome

Christina Fotopoulou, PhD, MD,*Þ Elena Ioana Braicu, MD,* Sara-Lea Kwee, MD,*
Marc Kuhberg, MD,* Rolf Richter, MD, PhD,* Klaus Pietzner, MD,* Aarne Feldheiser, MD,þ
Marcus Bahra, MD,§ Sven Christian Schmidt, MD, PhD,§ and Jalid Sehouli, PhD, MD*

Objective: Salvage surgery for patients with highly advanced or relapsed epithelial ovarian
cancer (EOC) complicated by bowel obstruction and resulting in short bowel syndrome
(SBS) constitutes a therapeutic dilemma. Our aim was to evaluate surgical and clinical
outcome in these highly palliative situations.
Methods: We evaluated all patients with EOC who underwent salvage extraperitoneal en bloc
intestinal resection with terminal ileostomy or jejunostomy resulting in SBS and total parenteral
nutrition owing to bowel obstruction between May 2003 and January 2012 in our institution.
Results: Thirty-seven patients were identified (median age, 58 years; range, 22Y71 years),
3 (8.1%) with primary and 34 (91.6%) with relapsed EOC. Five patients (13.5%) were platinum
sensitive. Median residual intestinal length was 70 cm (range, 10Y180 cm); 21 patients (56.8%)
had a residual intestinal length less than 1 m. Operative 30-day mortality and major morbidity
rates were 10% and 51%, respectively. Median overall survival was 5.6 months (range,
0.1Y49 months). One-year and 2-year overall survival rates were 18.3% (95% confidence
interval, 5.1%Y31.5%) and 8.1% (95% confidence interval, 0%Y18.0)%, respectively. Within
amedian follow-up period of 5months (range, 0.2Y49months), 4 patients (10.8%) are still alive.
No significant differences in survival were seen between patients with or without major com-
plications, tumor residuals, or residual intestinal length of less than 1 m versus greater than 1 m.
Conclusions: Salvage palliative surgery in EOCdue to bowel obstruction resulting in SBS and
in need of long-life total parenteral nutrition is associated with high morbidity rates and low
overall survival. These surgeries should ideally be performed only in a multidisciplinary setting
with adequate infrastructure and possibility of home care support. Conservative management
should be the route of action in the absence of acute abdomen or intestinal perforation.
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The surgical management of epithelial ovarian cancer
(EOC) is undergoing an era of increased radicality with

incorporation of multivisceral techniques aiming at ‘‘opti-
mal’’ tumor residuals and thus most favorable outcome.1Y6

Attributed to the diffuse tumor dissemination pattern along
the peritoneal layers,7 patients with EOC often present with
the clinical picture of impaired intestinal passage and even-
tually bowel obstruction in the advanced primary and in re-
lapsed EOC. The newly emerging novel implementation of
targeted therapies with antiangiogenetic potential may addi-
tionally favor fistula formation or intestinal perforation.8,9

Massive systemic and surgical pretreatment and extensive
tumor dissemination, combined with acute systemic inflam-
matory immunologic response, make any surgical interven-
tion in this setting highly challenging, while potentially
associated with high morbidity and mortality rates. Appro-
priate balancing of risks and benefits is required to design the
optimal treatment options tailored around the individual
needs. The patient communication processes are currently
based on rather scattered monocentric data series because data
from large multicenter analyses are broadly lacking.

Surgical interventions include various surgical tech-
niques and strategies, such as en bloc resections of the
involved intestinal package and terminal proximal ileostomy
or jejunostomy, because owing to the severe peritoneal
carcinosis and inflammation, no plane dissection with anas-
tomotic and repair techniques are feasible. Short bowel syn-
drome (SBS) with subsequent total parenteral nutrition (TPN)
is therefore in some cases inevitable.8

Data evaluating surgical and clinical outcome after such
salvage procedures in advanced EOC are scarce. The aim of
the present analysis was to systematically assess the surgical
morbidity, overall outcome, and quality of lifeVwhere
availableVafter emergency laparotomy due to bowel ob-
struction in primary advanced or relapsed EOC, which
resulted in SBS and long-life TPN.

MATERIALS AND METHODS
We conducted a retrospective evaluation of all primary

or relapsed patients with EOC who underwent salvage
extraperitoneal en bloc intestinal resection with terminal
ileostomy or jejunostomy resulting in SBS and whole-life
TPN due to bowel obstruction between May 2003 and
January 2012 in the Department of Gynecology at the
Charité, Campus Virchow Clinic. The cases of bowel per-
foration or fistula were excluded to avoid inhomogeneous
results. All our evaluated patients had a functional or ana-
tomic SBS, by bowel meaning small bowel. We however
performed a subanalysis of patients with residual intestinal
length of less than 1 m, as an additional surrogate marker of
extensive surgery and severity of symptoms.

In case of chronic subileus/ileus, affected patients were
always initially treated in a conservative fashion with naso-
gastric tube, antibiotics, intravenous substances inducing the
intestinal propulsive activity such as metoclopramide and
neostigmin, food abstention, and corticosteroids. Only in
failure of conservative treatment and in the development of an
acute abdomen or radiographic or endoscopic findings of a

complete stop in the ileum or large intestine was surgery
indicated. In case of upper gastrointestinal obstruction such as
gastric outlet narrowing, endoscopic stent placement was the
first treatment of choice.

All operations were performed by 1 of 4 gynecologic
oncologic surgeons in an interdisciplinary team approach with
specialized general surgeons, anesthesiologists, and intensive
care practitioners.

The total number of patients operated on at the same
time owing to EOC of any stage was 643 (primary, 310; re-
lapsed, 333). Staging was defined in accordance with Inter-
national Federation of Gynecology and Obstetrics (FIGO)
criteria for ovarian epithelial carcinoma.10

All procedures were performed per midline laparot-
omy. Due to severe adhesions, peritonitis, and peritoneal
carcinosis, an extrafascial dissection was performed after
careful exposure and dissection of the ureters, pelvic vessels
axis, aorta, inferior vena cava and duodenum. The whole in-
testinal package was enbloc dissected and followed up to the
first intestinal loop from the ligament of Treitz that was clear of
severe lesions and free of passage. This was then diverted as a
terminal ileostomy or jejunostomy. In case of tumor and peri-
tonitis involvement of additional structures such as the gall
bladder, the spleen, or the urinary bladder, then the adjacent
organswere also removed in the en bloc resection specimen.All
patients were operated on via an extraperitoneal approach not
with the intention of cytoreduction but for a simpler dissection
of the organs, aiming hence to reduce the additional injury of
adjacent intestinal loops and other organs. Owing to the peri-
tonitis and/or the previous surgeries, the adhesions and the
intraperitoneal circumstances were so severe that any primarily
intraperitoneal approach would additionally aggravate any
surgical effort and prolong surgical time and risk of injury.

To avoid anastomotic insufficiency and secondary
wound healing problems in this acute situation with dilated
bowel walls, number of intestinal anastomoses were tried to
be kept limitedVmaximal 2Vor even not at all performed. At
the end of the procedure, the remaining small intestine was
meticulously measured from the ligament of Treitz to the
terminal stoma.

In every patient, the detailed tumor pattern was intra-
operatively assessed by an independent person based on the
surgical procedures performed and by a systematic interview
of the surgical team. Postoperatively, all histological findings
and collected data were entered into a validated documentation
system (‘‘Intraoperative Mapping of Ovarian Cancer’’[IMO]),
especially developed for ovarian neoplasms with special focus
on the description of the tumor pattern, maximal tumor burden,
postoperative tumor residuals (0, G0.5,G1, G2, and 92 cm),11 and
the amount of preoperative ascites (none, G50mL, or 9500mL).

All additional patients’data including history as well as
follow-up and survival data were abstracted from the patients’
records. Survival data of the patients were last updated on
March 2012 based on patient’s files and/or responses from
their physicians or insurance companies.

All patients received postoperatively a nutritional
therapy in terms of a TPN enriched with vitamins and min-
erals such as vitamins A, D, E, K, and B12, calcium, mag-
nesium, iron, folic acid, and zinc via central catheter and a
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subsequently venous port by a special ‘‘short bowel syn-
drome’’ team including special measurement tests of mal-
nutrition signs, bioimpedance analysis, and calorimetry.
According to the performance status of the patients, they were
postoperatively offered a systemic chemotherapy or merely
additional support in terms of a palliative care at home with a
‘‘home care’’ physician team or a hospice or a palliative care
unit within our institution or within our cancer network.

Intraoperative Mapping of Ovarian Cancer
‘‘IMO’’ represents a detailed and objective surgical and

histopathological documentation system developed and val-
idated to obtain a better and more objective description of the
ovarian tumor spread within the abdominal cavity and to
define more precisely the histopathological features of the
malignancy.3,11 Three ‘‘IMO levels’’divide the abdomen into
3 spaces as follows: lower (level 1), middle (level 2), and
upper (level 3) abdomen. Nine ‘‘IMO fields,’’ 3 at each level,
provide a subclassification of the peritoneal cavity aiming
at a more precise documentation of the tumor dissemina-
tion pattern. The patients’ informed consent was always
given before surgery as well as sample collection and
documentation.

Follow-up
Patients were regularly evaluated at the end of the

treatment for evidence of disease recurrence. Clinical exam-
inations, transvaginal and transabdominal ultrasound, CA-125
(where applicable) assays were performed every 3 months. A
computed tomography/magnetic resonance imaging scan was
ordered if the previously mentioned examinations revealed any
pathology.

Statistics
All data are presented as frequency and rate for cate-

gorical variables or median and range for continuous vari-
ables. Comparisons between patients surviving less than
6 months and patients surviving at least 6 months were
performed using Fisher exact test, W2 test, Kendall T b or
Mann-WhitneyU test where appropriate. Estimates of median
survival and 1-year and 2-year survival rates were calculated
using the Kaplan-Meier method. Log-rank tests were used for
univariate statistical comparisons. All data were analyzed
using IBM SPSS Statistics 19.0 (SPSS Inc, Chicago, Ill), and
P G 0.05 was considered statistically significant.

RESULTS
We evaluated 37 consecutive patients (median age,

58 years; range, 22Y71 years) who underwent salvage emer-
gency surgery during a 9-year evaluation period. Most patients
(91.6%) were in the relapsed setting of the disease, whereas
8.1% presented with an acute abdomen at the onset of the
disease. Median number of previous operations was 3 (range,
0Y6). Patient- and cancer-related characteristics are presented in
detail in Table 1.

Within a median follow-up time of 5 months (range,
0.2Y49 months), 40 patients (89.2%) died. Median overall
survival (OS) was 5.6 months (range, 0.1Y49months). One-year
and 2-year OS rates were 18.3% (95% confidence interval
[CI], 5.1%Y31.5%) and 8.1% (95% CI, 0%Y18.0%), respec-
tively. The 2 long survivors have lived 26 and 49 months since
the salvage operation.

Overall, 15 patients (40.5%) lived 6 months or longer.
When comparing the 2 subgroups of patients who survived
more than 6 months versus the patients who survived less than
6 months, no significant difference could be noted regard-
ing median age, residual small intestine length, preopera-
tive CA-125 values, grading, histological subtype, amount of
ascites, lymph node involvement, postoperative residual tu-
mor disease, platinum sensitivity status, presence of peritoneal
carcinosis, and tumor dissemination pattern as assessed by IMO.
However, a significant correlation with a longer (96 months)
survivalwas identifiedwith lower initial FIGO stage (P= 0.011).
None of the patients who survived longer than 6 months had an
initial FIGO stage IV.

The surgery included a multivisceral resection approach
with amedian duration of 270minutes (range, 148Y596minutes).
Surgery-related characteristics are presented in Table 2. Me-
dian length of hospital stay was 24 days (range, 10Y76 days).
In 5 patients (13.5%), postoperative tumor residuals were
smaller than 0.5 cm in terms of a diffuse small nodule peritoneal

TABLE 1. Characteristics of Patients With EOC Who
Underwent Salvage Surgery for Advanced Disease
Resulting in SBS (n = 44)

Characteristics
Median
(Range)

Age, y 58 (22Y71)
CA-125 before surgery, U/mL 357 (32Y2324)
Time after primary diagnosis, mo 26 (0Y173)
No. tumor relapses before salvage surgery 2 (0Y5)

Patients, n (%)

Tumor status
Primary 3 (8.1)
Relapsed 34 (91.6)

Platinum sensitive 5 (13.5)
Ascites

None 17 (45.9)
G500 mL 12 (32.4)
9500 mL 7 (18.9)

Histology
Serous papillary 29 (78.4)
Mucinous 3 (8.1)
Endometrioid 2 (5.4)
Clear cell 1 (2.7)

Differentiation grade
Grade 1 2 (5.4)
Grade 2 11 (29.7)
Grade 3 19 (51.4)
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dissemination. No significant differences in OS could be noted
between patients with tumor residuals less than 0.5 cm versus
patients with tumor residuals greater than 0.5 cm (P = 0.61).

In 21 patients (56.8%), the surgery ended in a residual
small bowel of less than 100 cm. When evaluating OS
according to the residual intestinal length, then median OS
for those patients with less than 1-m residual small bowel was
4.7 months (95% CI, 2.4Y6.9) versus 7.0 months (95% CI,
2.2Y12.0) for thosewith a residual length of more than 100 cm
and hence showing a clear trend toward better survival,
although not reaching statistical significance (P = 0.65).

Fifty-one percent of the patients (n = 19) developed a
major postoperative complication. Twelve patients (32.4%)
underwent a relaparotomy mainly owing to peritonitis and/or
anastomotic insufficiency. Data are also presented in Table 2.
A cross table correlation of major morbidity and length of
residual intestine did not reveal any statistically significant
subgroups (Table 3).

Furthermore, when classifying OS according to the
incidence of major morbidity, no significant differences were
noted between the patients with versus without any major
complication (P = 0.739).

Eight patients (21.6%) were not able to receive any
postoperative antitumor treatment such as systemic chemo-
therapy, whereas in 8 patients (21.6%), carboplatin was ap-
plied. There was a significant difference in median survival in
favor of those patients who received any chemotherapy versus
those who did not (5.9 months vs 2.6 months, P = 0.007);
however, this could imply a significant bias because the pa-
tients who died early or were too weak for chemotherapy had
anyway a worse prognosis.

Assessment of the quality of life of the 4 patients alive
using the SF-12 Health Survey validated questionnaire re-
vealed significantly lower physical and mental patient scores
compared with those of the general healthy population.
Values are presented in Table 4.

Of the 33 patients who died, 20 (60%) did so in a hospital
or a hospice, whereas the other 13 (45%) died at home.

DISCUSSION
The present analysis is the first to systematically analyze

the surgical and clinical outcome of salvage surgery in ad-
vanced primary and recurrent EOC due to not conservatively
manageable bowel obstruction resulting in postoperative SBS
and long-life TPN. We could show that in this stage of the
disease, usual prognosticators of survival such as platinum
resistance status, tumor residuals, histological subtype, and
lymph node involvement have no impact on overall outcome.
The only significant parameter identified to have a significant
impact on survival was the initial FIGO stage; none of the
FIGO IV patients lived longer than the median survival time of
6 months. We could furthermore show that such salvage pro-
cedures are associated with high morbidity and mortality rates;
however, in some selected cases, they may even prolong sur-
vival for a substantial amount of time and thus successfully
overcome the acute life-threatening incidents.

Epithelial ovarian cancer seems to behave differently
from other epithelial cancer types because its constant, almost

TABLE 2. Data of Perioperative Management,
Operative Mortality and Morbidity (n = 44)

Median (Range)

Operation time, min 270 (148Y596)
Transfusion of erythrocyte concentrates, U 2 (0Y12)
Length of stay in intensive care unit, d 2.5 (0Y31)
Length of hospital stay, d 24 (10Y76)
Intestinal length 70 cm (10Y180)

G1 m 21 (56.8%)
91 m 16 (43.2%)

Patients, n (%)

Postoperative tumor residuals
None 5 (13.5)
G0.5 cm 5 (13.5)
0.5Y1 cm 6 (16.2)
1Y2 cm 3 (8.1)
92 cm 15 (40.5)

Procedures performed
Hysterectomy 4 (10.8)
Salpingoovarectomy 3 (8.1)
Omentectomy 6 (16.2)
Pelvic lymph node dissection 4 (10.8)
Para-aortic lymph node dissection 5 (13.5)
Appendectomy 5 (13.5)
Liver capsule resection 0 (0)
Cholecystecomy 1 (2.7)
Splenectomy 2 (5.4)
Partial bladder resection 1 (2.7)
Ureteral resection 0 (0)

Any mayor complications 19 (51)
Sepsis 1
Pulmonary embolism 2
Peritonitis 4
Pleura effusion 3

Relaparotomy 12
Anastomotic insufficiency 5
Abscess, secondary wound healing 1
Postoperative bleeding 2
Intestinal perforation 1
Rupture of abdominal wall closure 1
Peritonitis 1

Minor postoperative procedures
(drainage, abscess dissection)

7 (18.9) (Several
complications are
possible in the
same patient).

Adjuvant treatment
None 13 (35.1)
Platinum based 12 (34.3)

Fotopoulou et al International Journal of Gynecological Cancer & Volume 23, Number 8, October 2013

1498 * 2013 IGCS and ESGO

Copyright © 2013 by IGCS and ESGO. Unauthorized reproduction of this article is prohibited.



www.manaraa.com

pathognomonic feature is its local and lymphatic dissemina-
tion to the peritoneal and pleural layers by a paucity of visceral
distant metastases via hematogenous pathways. Locoregional
peritoneal disease is what most patients die of, in terms of
bowel obstruction, cachexia, hypoproteinemia from ascites,
organ failure, and exhaustion.7 The unusual behavior and
natural history of EOC has therefore generated unique ther-
apeutic strategies that recognize the important contribution of
locoregional control to survival for this disease.

In cases of acute intestinal complications such as bowel
obstruction, the choice of the adequate therapeutic pathway is
highly challenging. The cancer-induced tissue alterations and
the overall low patients reserve constitute a major challenge
for both the patients themselves and the treating physicians,
so that often, such acute situations provoke a therapeutic
nihilism and overall hesitation of active surgical measures. In
previous analyses of our center, we could indeed show that
patients operated on in acute situations had significantly
higher rates of anastomotic insufficiency compared with
those operated within a planned setting,8 as we also saw that
the rate of anastomotic insufficiency seems to be higher at
primary debulking with tumor residuals compared with those
without.12 For these reasons, although no randomized trials
exist to prove the safety of a primary anastomosis in an acute
setting with peritonitis, the high probability of an intestinal
stoma should be preoperatively discussed with the affected
patients.

Epithelial ovarian cancer rarely develops through vis-
ceral metastases; organ involvement is mainly due to direct
extension by continuous tumor growth of the visceral peri-
toneum. Tumor dissemination patterns in epithelial ovarian
cancer usually respect the peritoneal borders, therefore tumor
resection is best achieved by an extraperitoneal approach of
the tumor mass and en bloc dissection of all the tumor

involved organs together with the adjacent peritoneum, after
their dissections from the ureteric and blood vessel level in the
lower abdomen aswell as the duodenum, pancreas, and biliary
duct in the upper abdomen. Extensive multivisceral tech-
niques are increasingly being included in the surgical arma-
mentarium of advanced disease management.5,13,14 This
reflects also the optimal approach in acute situations. A
simple local intestinal resection with reanastomosis or barrel
loop ileostomy is often not feasible because the combination
of peritoneal carcinosis and peritonitis makes a dissection in
the physiological planes impossible and of high risk of further
injury.8

The mortality and morbidity rates reported here are
equivalent to similar situations in gastrointestinal tumors15

but less compared with the planned secondary and tertiary
cytoreduction for EOC.16,17

Highly interesting is the fact that although increasing
evidence indicates that even in advanced stages of the EOC,
disease such as the tertiary cytoreduction the factor ‘‘tumor
residuals’’ retains its highly significant impact on survival,
this loses any significance at salvage surgery owing to in-
testinal complications.16,17 This may be mainly attributed not
only to the fact that in these acute and even life-threatening
situations, other factors such as immunological acute phase
reactions resume the major role10 but also to the fact that the
goal of surgery in this setting is not the cytoreduction per
se but the restoration of intestinal passage. Moreover, it is
well established that in relapsed EOC, patients do not benefit
from surgery with ‘‘optimal residuals’’ but only from
a complete macroscopic resection.11,18 Because, in our pa-
tients as a collective, the vast majority were in the relapsed
situation, optimal tumor residuals of 0.5 cm were of no
beneficial prognostic significance compared with gross re-
sidual disease.

TABLE 3. Cross Table Regarding the Correlation of Major Morbidity and Length of Residual Intestine in the
44 Patients With EOC Who Underwent Salvage Surgery

Intestinal Length

TotalG1 m 91 m

Major complication Yes Patients, n 10 6 16 P = 0.74
% 47.6 37.5 43.2

No Patients, n 11 10 21
% 52.4 62.5 56.8%

Total Patients, n 25 21 16
% 100.0 100.0 100.0

TABLE 4. Assessment of the Quality of Life of the 4 Alive Patients With EOC Who Underwent Salvage Surgery
Resulting in SBS According to the SF-12 Health Survey Validated Questionnaire

Patients With EOC Healthy Population P

SF-12 physical score, mean (SD) 36.68 (2.2) 50 (10) 0.009
SF-12 psychological score, mean (SD) 21.36 (6.5) 50 (10) 0.017

The physical and mental scores of the patients were significantly lower than the scores of the general healthy population.
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The clear trend of better survival when residual small
bowel length was more than 1 m underlines the fact that
surgical effort should also be focused on preserving as much
small bowel as possible. The nonsignificant difference might
be attributed to the overall small number of cases in this
cohort analysis.

A major issue is the highly crucial role of a psycho-
social and nutritional support network to provide TPN at
home. A large number of patients had the chance to be pro-
vided with a strict TPN program and die at home, which did
not imply hospital care. Therefore, multidisciplinary teams
consisting of nutritional specialists, dieticians, gastroenter-
ologists, and psychooncologists are indispensable for the
successful outcome of such surgeries.

To conclude, we showed that salvage palliative surgery
in EOC due to bowel obstruction resulting in SBS and in need
of long-life TPN is associated with high morbidity rates and
low overall prognosis; therefore, conservative management
incorporating endoscopic approaches should be the route of
action in the absence of acute abdomen or intestinal perfo-
ration. Careful patient selection, thorough discussion with the
patients about the risks and benefits, and, more importantly, a
solid network to support TPN at home are indispensable to
perform such salvage radical procedures. Multidisciplinary
setting, adequate infrastructure, and the possibility of home
care support are indispensable.
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