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The impact of cytoreductive surgery with standard peritonectomy procedures has not been extensively as-

sessed in the treatment of advanced ovarian cancer. The aims of the study are to report the long-term results

of patients with advanced ovarian cancer undergoing cytoreductive surgery with standard peritonectomy pro-
cedures and to identify the prognostic indicators that may affect outcome. The records of 74 women with

advanced ovarian cancer were retrospectively reviewed. Clinical indicators were correlated to survival. The

hospital mortality and morbidity rates were 13.5% and 28.4%, respectively. Complete or near-complete cyto-
reduction was possible in 78.4% of the patients. Overall 10-year survival rate was 52.5%. Complete cytor-

eductive surgery, small-volume tumor, low-grade tumor, the absence of distant metastases, the use of
systemic adjuvant chemotherapy, performance status .70%, and limited extent of peritoneal carcinomatosis

were favorable indicators of survival. Complete cytoreduction (P ¼ 0.000) and treatment with systemic che-

motherapy (P ¼ 0.001) independently influenced survival. Recurrence was recorded in 37.8% of the patients
and was independently influenced by the tumor grade (P ¼ 0.037). Cytoreductive surgery with standard peri-

tonectomy procedures followed by adjuvant chemotherapy offers long-term survival in women with advanced

ovarian cancer who have limited peritoneal carcinomatosis and no distant and irresectable metastases.
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Optimal cytoreduction is the cornerstone of treatment
of epithelial ovarian cancer(1). The role of cytoreductive
surgery is to make possible maximal tumor reduction
with minimal residual disease. Optimal cytoreduction
is not precisely defined, and the residual tumor does
not seem to be an absolute indicator of survival(2).
Complete cytoreduction with standard peritonec-

tomy procedures is used in the treatment of nongyne-
cological carcinomas with peritoneal spread and offers
long-term survival in properly selected patients(3). The
completeness of cytoreduction (CC) score is a clinical
indicator strictly defining the residual tumor(4).
In ovarian cancer, standard peritonectomy proce-

dures have been rarely used(2). The rates of optimal
cytoreduction have been significantly improved with
the use of aggressive surgery(5). The impact of stan-

dard aggressive surgery on survival in patients with
ovarian cancer has not been extensively investigated.

The aims of the study are to report the long-term re-
sults of patients with advanced primary and recurrent
ovarian cancer who undergo cytoreductive surgery
with standard peritonectomy procedures and to iden-
tify the prognostic indicators that may affect outcome.

Materials and methods

The records of women with FIGO stage III and IV
ovarian epithelial cancer, treated from 1990 to 2003 in
a single institution, were retrospectively reviewed.
Clinical indicators were correlated to survival. Hospital
morbidity, hospital mortality, recurrences, and failure
sites were recorded and analyzed.

The Karnofsky performance scale was used for the
assessment of the physical status. Metastases to lymph
node groups that had no anatomical relation to the
primary site were considered as distant.
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Two transverse and two sagittal planes were used to
divide the abdomen in nine regions. The upper trans-
verse plane was the lowest part of the costal margin
and the lower plane the anterior iliac spine. The sagit-
tal planes divided the abdomen into three equal sec-
tors. The small bowel was assessed as a separate entity,
divided into four different parts (upper and lower
jejunum, upper and lower ileum).

The extent of prior surgery was assessed using prior
surgery score (PSS)(6). The score was defined as PSS-0 if
no surgery had been performed, as PSS-1 if biopsy
only or surgery in one abdominopelvic region had
been performed, as PSS-2 if surgery in two to five re-
gions had been performed, and as PSS-3 if surgery in
more than five regions had been performed.

Tumor volume was assessed as LS-0 if no visible
tumor was detected, as LS-1 if tumor nodules were
,0.5 cm, as LS-2 if tumor nodules were 0.5–5 cm, and
as LS-3 if tumor nodules were .5 cm in their largest
diameter. LS-0, LS-1, and LS-2 were considered small-
volume tumors and LS-3 as large-volume tumor. The
extent and distribution of peritoneal dissemination was
assessed by the calculation of the peritoneal cancer
index (PCI)(6), which was the sum of the tumor volume
in each one of the 13 abdominopelvic regions.

The completeness of cytoreduction was indicated by
CC-0 to CC-3. A CC-0 indicated a resection if no visi-
ble tumor was left behind. A CC-1 indicated that
residual nodules ,0.25 cm in their largest diameter
were left behind. A residual tumor .0.25 and ,2.5 cm
indicated a CC-2 cytoreduction, and a CC-3 indicated
that nodules .2.5 cm were detected in the operative
field after the completion of the operation. CC-0 and
CC-1 surgeries were considered as complete or near-
complete cytoreductions. CC-2 and CC-3 were consid-
ered as incomplete cytoreductions(6).

Low-grade tumors were considered the well-
differentiated (G1) ones with no evidence of tissue
invasion. High-grade tumors were considered the undif-
ferentiated ones or those with moderate differentiation
(G2 or G3) with evidence or proven tissue invasion.

All the patients with epithelial ovarian cancer FIGO
III and IV stages were included for treatment and
analysis regardless of age and physical status.

Physical examination, hematologic–biochemical ex-
aminations, tumor markers, and whole-body computed
tomography (CT) scan made possible the diagnosis and
staging of the disease.

The patients were followed up in 6-month intervals
with physical examination, hematologic–biochemical
examinations, tumor markers, and CT scan. The re-
currences and the failure sites were recorded and
analyzed.

Treatment

The patients underwent surgery with the intention of
performing a complete cytoreduction. The standard
peritonectomy procedures used for maximal reduction
of the tumor load were greater and lesser omentectomy,
resection of the omental bursa, right and left subdiaph-
ragmatic peritonectomy, and pelvic and parietal peri-
tonectomy(7). Resection of other organs, small and/or
large bowel, gallbladder, spleen, and stomach, were
performed if necessary for complete cytoreduction.

From 1990 to 1999, only systemic chemotherapy
(platinum combined with taxanes) was used as an ad-
juvant treatment. After 1999, selected patients were
treated with early postoperative intraperitoneal che-
motherapy (EPIC) during the first 5 postoperative
days. The ethical committee of the hospital approved
the study concerning the use of EPIC, and the in-
cluded patients gave written consent. 5-fluorouracil
(5-FU) was used in patients with recurrent disease,
who had been treated in the past with aggressive sys-
temic chemotherapy, and taxotere was used in patients
with primary ovarian cancer. The selection criteria for
EPIC were a) acceptable physical status (Karnofsky
performance status .70%), b) normal liver and renal
function, c) normal hematologic profile, and d) no evi-
dence of other malignancy at risk for recurrence, except
for basal cell carcinoma or in situ cervix cancer.

Statistical analysis was possible using SPSS (Statisti-
cal Package for Social Sciences). The study of relation-
ships between variables was made using v2 (Pearson’s
correlation). Survival analysis was performed using
the Kaplan–Meier method and comparison of curves
with the log-rank test. Cox regression analysis made
possible multiple analysis of survival. Logistic regres-
sion analysis was used to calculate the clinical factors
related to recurrence and hospital morbidity. P values
�0.05 were considered significant. The postoperative
deaths were not excluded from the survival analysis.
The end point of the study was survival.

Results

The records of 74 women with primary or recurrent
ovarian cancer, mean age 64 � 10 (42–86) years, were
retrospectively reviewed. The characteristics of the pa-
tients are shown in Table 1. Twenty-five women were
older than 70 years and 49 less than 70 years. Sixty-
eight women were at stage III (92.9%) and 6 at stage
IV (7.1%) diseases. Fifty-eight patients had primary
ovarian cancer with no previous treatment. The other
16 patients had recurrent ovarian cancer and had been
treated with cytoreduction and aggressive systemic
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chemotherapy (first and/or second line). Sixteen pa-
tients had undergone in the past cytoreductive sur-
gery (Table 1). The majority of patients (96%) were in
acceptable physical status (Karnofsky performance
scale .70%). Forty-one patients had large-volume
ascites and 8 had distant and irresectable metastases.
One patient had multiple irresectable liver lesions,
another had splenic parenchymal metastases, and four
had pleural effusion with positive cytologic examina-
tion. Two more patients had cancer invasion at lymph
nodes at the periaortic area from the level of the celiac
axis below to the pelvis that could not be resected.
Small-volume disease was present in 18 patients and
low-grade tumor in 12. Limited peritoneal spread with
a PCI not exceeding 13 was present in 43 patients. The
performed peritonectomy procedures are shown in
Table 2. Complete and near-complete cytoreductive
surgeries (CC-0 and CC-1) were possible in 37 (50%)
and in 21 (28.4%) patients, respectively. Complete or
near-complete cytoreductions comprised 78.4%. A CC-
2 operation was performed in eight (10.8%) patients.

The remaining eight patients underwent palliative sur-
gery (CC-3) with subtotal colectomy, pelvic perito-
nectomy, greater omentectomy, and splenectomy. In
three of them, large tumor volume was left behind on
the peritoneal surfaces of the small bowel and in five
patients in lymph nodes located at distant sites that
had no anatomical relation to the primary site. A CC-
0 score was possible in 32 patients with a PCI ,13 and
only in 5 patients with a PCI .13. The completeness
of cytoreduction was independently influenced by the
PCI (P ¼ 0.021, hazard ratio (HR) ¼ 6.091, 95% confi-
dence interval [CI] ¼ 1.312–28.28) and by the tumor
volume (P ¼ 0.006, HR ¼ 39.526, 95% CI ¼ 3.917–
535.562). Additional treatments included the use of
EPIC in 15 cases and systemic chemotherapy in 55 cases.
Four patients denied any other treatment than surgery.

Morbidity–mortality

Twenty-two patients (28.4%) were complicated in the
immediate postoperative period (Table 3). By univari-
ate analysis, it was shown that hospital morbidity was
related to the extent of the peritoneal malignancy and

Table 1. General characteristics

No. of patients %

Physical status
90–100% 64 86.5
70–80% 7 9.5
50–60% 2 2.7
20–40% 1 1.4

Tumor volume
Small volume 18 24.3
Large volume 56 75.7

Tumor grade
High grade 62 83.8
Low grade 12 16.2

PSS
PSS-0 58 78.4
PSS-1 4 5.4
PSS-2 8 10.8
PSS-3 4 5.4

CC score
CC-0 37 50
CC-1 21 28.4
CC-2 8 10.8
CC-3 8 10.8

Ascites present 41 55.4
Distant metastases 8 10.8
Histology
Endometrioid 10 13.5
Mucinous cystadenocarcinoma 1 0.1
Serous cystadenocarcinoma 31 43.1
Clear cell 2 2.7
Serous papillary 22 29.7
Others 8 10.8

PCI
PCI,13 43 58.1
PCI.13 31 41.9

Table 2. Peritonectomy procedures

Procedure
No. of
patients %

Pelvic peritonectomy 67 90.5
Greater omentectomy 1 splenectomy 21 28.4
Greater omentectomy 45 60.8
Right subdiaphragmatic peritonectomy 23 31.1
Left subdiaphragmatic peritonectomy 10 13.5
Parietal peritonectomy 17 23
Subtotal colectomy 9 12.1
Total gastrectomy 1 2.3
Antrectomy 5 6.8
Cholecystectomy 1 resection of the

omental bursa
13 15.6

Intestinal resection 8 10.8
Lesser omentectomy 4 5.4
Colectomy other than low anterior resection 3 4.1

Table 3. Postoperative complications

Complication No. of patients %

Respiratory 6 8.1
Urinary infection 3 4.1
Anastomotic failure 2 2.7
Prolonged ileus 2 2.7
Trauma related 2 2.7
Pulmonary embolism 1 1.4
Renal failure 1 1.4
Postoperative pancreatitis 1 1.4
Adult Respiratory Distress Syndrome 1 1.4
Cardiac failure 1 1.4
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to EPIC. The PCI (P ¼ 0.003, HR ¼ 1.122, 95% CI ¼
1.04–1211) and the use of EPIC (P ¼ 0.016, HR ¼
0.194, 95% CI ¼ 0.051–0.736) independently influ-
enced morbidity. The hospital mortality was 13.5%
(ten patients). Patients with poor performance status
(P ¼ 0.012) or extensive peritoneal seeding in whom
a complete cytoreductive operation was not possible
(P ¼ 0.007) had higher mortality.

Survival

Overall 10-year survival rate was 52.5% (Fig. 1). The
survival rate for complete or near-complete and
incomplete cytoreductions was 64% and 0%, respec-
tively (Fig. 2). Mean survival for complete or near-
complete and incomplete cytoreductions was 89 � 9
and 19 � 9 months, respectively. Mean survival for
CC-0, CC-1, CC-2, and CC-3 surgeries was 115 � 6, 34
� 6, 29 � 9, and 7 � 2 months, respectively. No differ-
ence in survival was found between patients with pri-
mary and patients with recurrent ovarian cancer
(Fig. 3) (P , 0.05). By univariate analysis, it was dem-
onstrated that the completeness of cytoreduction, the
tumor volume, the tumor grade, the absence of distant
metastases, the treatment with adjuvant systemic che-
motherapy, the performance status, and a limited
extent of the peritoneal spread (PCI , 13) were favor-
able indicators of survival (Table 4). The completeness
of cytoreduction (P ¼ 0.000, HR ¼ 36.598, 95% CI ¼
7.269–183.4) and treatment with systemic adjuvant

chemotherapy (P ¼ 0.001, HR ¼ 9.683, 95% CI ¼
12.648–35.399) independently influenced survival.

Follow-up

Mean follow-up time was 38 (7–124) months. No
patient was lost during follow-up. Recurrence was
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Figure 1. Overall 10-year survival rate.
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Figure 2. Ten-year survival rate for complete or near-complete
(dashed line ¼ 58 patients) and incomplete (dotted line ¼ 16
patients) cytoreductions.
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Figure 3. Ten-year survival rate for patients with primary (dashed
line ¼ 58 patients) and recurrent tumors (dotted line ¼ 16 patients).
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recorded in 29 (37.8%) women. Eight women devel-
oped distant and 21 locoregional metastases. Only one
patient with low-grade tumor during initial diagnosis
developed locoregional recurrence and underwent
complete secondary cytoreduction. The patient is dis-
ease free 3 years following secondary surgery. The
tumor grade (P ¼ 0.037, HR ¼ 9.533, 95% CI ¼ 1.152–
78.895) was the single factor independently influencing
recurrence. Currently, 38 patients (51.4%) are alive and
24 of them are disease free. Nineteen patients (25.7%)
died of recurrence and 7 (8.8%) of other causes.

Discussion

Optimal cytoreduction is possible in 40–80% of
advanced ovarian cancer and is associated with pro-
longed survival(8). It is obvious that the size of the
residual tumor has a profound impact on survival(9,10),
although no prospective study has proved it. The CC
score is a valuable tool for the assessment of non-
gynecological tumors with peritoneal carcinomatosis
as well as an independent prognostic indicator of sur-
vival(3). It has rarely been used in ovarian cancer sur-
gery(11–13), but in these cases, it has been a reliable
prognostic indicator. The rates of optimal cytoreduc-
tion are significantly increased if standard perito-
nectomy procedures are used(5). The systemic use of
these procedures has made possible the performance
of complete or near-complete cytoreduction (CC-0 and
CC-1) in 78.4% of the patients. Aggressive cytoreduc-
tive surgery combined with systemic chemotherapy
has made possible a 10-year survival rate more than
50% and a recurrence rate less than 40%. More than
80% of ovarian carcinomas are chemoresponsive and
achieve complete remission(9). Despite advances in
systemic chemotherapy, recurrence is recorded in
approximately 80% of the patients(10), and 5-year sur-
vival rate is limited only to 25–30%(9). The complete-
ness of cytoreduction and systemic chemotherapy has
been identified as the two most important prognostic

indicators of survival(14). Complete cytoreduction has
not been possible in those patients with extensive
seeding of the small bowel or cancer invasion at
lymph nodes with no anatomical relationship to the
primary site that were irresectable. The difference in
survival between complete or near-complete and in-
complete cytoreductions has been identified as signifi-
cant. The mean survival of patients with colorectal
cancer with peritoneal carcinomatosis following aggres-
sive palliative surgery in combination with intraperi-
toneal chemotherapy has been found to be 41.8
months(15). The mean survival of patients with ovarian
cancer undergoing palliative aggressive surgery is not
comparable, but these patients have not been properly
selected. Studies with large numbers of properly se-
lected ovarian cancer patients, undergoing aggressive
palliative surgery, are required for comparison. Sys-
tematic pelvic and periaortic lymph node resection is
not generally considered a part of cytoreductive sur-
gery for ovarian carcinoma(16) and has not proved to
be related to survival(17,18). Therefore, the presence of
metastatic disease in lymph node groups in remote
sites that are not resected during surgery is an unfa-
vorable prognostic indicator.

The tumor grade has not been firmly established as
an independent prognostic indicator because of high
degree of variability(14). The results of the study have
shown that tumor grade is related to survival and is
an independent indicator of survival. It is well known
that low-grade tumors do not metastasize at distant
sites unless they are transformed to high-grade tumors
after repeated surgery(4).

The PCI is calculated intraoperatively but may be
approximately estimated preoperatively by CT scan(4).
The PCI is of prognostic significance for non-
gynecological tumors(3,6). In a few reports about ovar-
ian cancer with small numbers of patients, the PCI has
been verified as a prognostic indicator(11–13). The PCI
is an independent indicator of the completeness of
cytoreduction because in invasive cancer, a high PCI
makes impossible a complete cytoreduction. The re-
ports about irresectability or incompleteness of cyto-
reductive surgery are conflicting. The presence of
ascites, the presence of palpable abdominal tumor on
physical examination, and the presence of tumor in
Douglas’ cul-de-sac have been reported as indicators
of irresectability(19). Large-volume tumor in a limited
number of abdominopelvic regions does not make the
tumor irresectable because the PCI is low and com-
plete or near-complete cytoreduction is possible.

Complete resection of distant metastases in combi-
nation with complete cytoreduction offers the patients
a significant survival benefit(20). The complete resection

Table 4. Univariate analysis of survival

Indicator P value

CC score 0.0001
Performance status 0.0001
PCI 0.0017
Tumor grade 0.0244
Tumor volume 0.039
Adjuvant chemotherapy 0.0407
Distant metastases 0.0464
PSS 0.0894
Age 0.2062
Ascites 0.0835
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of distant metastases (located in the splenic paren-
chyma) was possible only in one patient. However,
even if complete resection of metastatic lesions is pos-
sible, the presence of metastatic disease in remote sites
remains an unfavorable prognostic indicator(7).

The tumor volume is a reliable indicator of survival
in patients with peritoneal mesothelioma(21), with co-
lorectal cancer with peritoneal spread(3), and with
advanced ovarian cancer(12,13). The performance status
has been documented as a prognostic indicator(14) and
has been verified in this study. Poor performance sta-
tus is generally the result of extensive and long-stand-
ing disease. These patients cannot tolerate extensive
surgery, they have a high mortality rate, and, if they
survive surgery, they do not have long survival(11).

Although PSS is a prognostic indicator of survival
for intracelomic tumors(3,11,21,22), it has not been veri-
fied in this study. The presence of ascites(9,14), ad-
vanced age(14,23), and histopathologic subtype(9,14)

have been reported as prognostic indicators in a few
studies, but these have not been confirmed in this
study.

The effect of intraperitoneal chemotherapy cannot
be assessed in this study because only a small number
of patients received EPIC. However, although it has
been demonstrated to offer a significant survival bene-
fit either in patients with gastrointestinal tumors and
peritoneal seeding(3,22) or even for advanced ovarian
cancer(11,12), it is not still in use extensively. No defini-
tive results have been reported about intraperitoneal
chemotherapy, and large prospective studies are
required to document its effect.

Maximal cytoreductive surgery is associated with
a high morbidity rate(24). The more extensive the peri-
toneal carcinomatosis, the higher the morbidity is. The
data confirmed that the PCI independently influenced
morbidity. The hospital mortality was high because no
patient was excluded from treatment. The patients
who died in the immediate postoperative period were
either in a poor performance status or had undergone
incomplete cytoreduction.

Conclusions

Complete cytoreductive surgery with standard perito-
nectomy procedures in combination with adjuvant
chemotherapy in primary and recurrent advanced
ovarian cancer is possible and safe in women who are
in acceptable physical condition and have limited peri-
toneal seeding, without distant and irresectable meta-
stases. These patients may be offered a significant
survival benefit.

References

1 Randall T, Rubin S. Cytoreductive surgery for ovarian cancer. Surg
Clin North Am 2001;81:871–83.

2 Bristow R, Tomacruz R, Armstrong D, Trimble E, Montz F. Survival
effect of maximal cytoreductive surgery for advanced ovarian carci-
noma during the platinum era: a meta-analysis. J Clin Oncol
2002;20:1248–59.

3 Begossi G, Gonzalez-Moreno S, Ortega-Perez G, Fon L, Sugarbaker
P. Cytoreduction and intraperitoneal chemotherapy for the manage-
ment of peritoneal carcinomatosis, sarcomatosis, and mesothelioma.
Eur J Surg Oncol 2002;28:80–7.

4 Sugarbaker P. Observations concerning cancer spread within the
peritoneal cavity and concepts supporting an ordered pathophysiol-
ogy. In: Sugarbaker P, ed. Peritoneal carcinomatosis: principles of man-
agement. Boston, MA: Kluwer Academic Publishers, 1996:80–100.

5 Chi D, Franklin C, Levine D et al. Improved optimal cytoreduction
rates for stages IIIC and IV epithelial ovarian, fallopian tube, and
primary peritoneal cancer: a change in surgical approach. Gynecol
Oncol 2004;94:650–4.

6 Jacqeut P, Sugarbaker P. Clinical research methodologies in diagno-
sis and staging of patients with peritoneal carcinomatosis. In: Sug-
arbaker PH, ed. Peritoneal carcinomatosis: principles of management.
Boston, MA: Kluwer Academic Publishers, 1996:359–74.

7 Sugarbaker P. Peritonectomy procedures. Ann Surg 1995;221:29–42.
8 Michel G, Zarca D, Castaigne D, Prade M. Secondary cytoreductive

surgery in ovarian cancer. Eur J Surg Oncol 1989;15:201–4.
9 Neijt J. Ovarian cancer: rethinking prognostic factors and chemotherapy.

ASCO Educational Book, 30th Annual Meeting, AMGEN, Inc (ed.),
1994;214–20.

10 Memarzadeh S, Berek J. Advances in the management of epithelial
ovarian cancer. J Reprod Med 2001;46:621–9.

11 Look M, Chang D, Sugarbaker P. Long-term results of cytoreductive
surgery for advanced and recurrent epithelial ovarian cancers and
papillary serous carcinoma of the peritoneum. Int J Gynecol Cancer
2004;14:35–41.

12 Piso P, Dahlke M-H, Loss M, Juergen H. Cytoreductive surgery and
hyperthermic intraperitoneal chemotherapy in peritoneal carcinoma-
tosis from ovarian cancer. World J Surg Oncol 2004;2:21.

13 Tentes AA, Tripsiannis G, Markakidis S et al. Peritoneal cancer
index: a prognostic indicator of survival in advanced ovarian can-
cer. Eur J Surg Oncol 2003;29:69–73.

14 Friedlander M. Prognostic factors in ovarian cancer. Semin Oncol
1998;25:305–15.

15 Stamou K, Karakozis S, Sugarbaker P. Total abdominal colectomy,
pelvic peritonectomy, and end-ileostomy for the surgical palliation
of mucinous peritoneal carcinomatosis from non-gynecologic cancer.
J Surg Oncol 2003;83:197–203.

16 Roberts W. Cytoreductive surgery in ovarian cancer: why, when,
and how? Cancer Control 1996;3:130–6.

17 Parazzini F, Valsecchi G, Bolis G et al. Pelvic and paraortic lymph
nodal status in advanced ovarian cancer and survival. Gynecol
Oncol 1999;74:7–11.

18 Isonishi S, Niimi S, Sasaki H, Ochiai K, Yasuda M, Tanaka T. Drug-
sensitivity related benefit of systematic lymphadenectomy during
cytoreductive surgery in optimally debulked stages IIIC and IV
ovarian cancer. Gynecol Oncol 2004;93:647–52.

19 Martinez-Said H, Rincon D, Montes de Oca M, Ruiz G, Ponce J,
Lopez-Graniel C. Predictive factors for irresectability in advanced
ovarian cancer. Int J Gynecol Cancer 2004;14:423–30.

20 Elias D, Sideris L, Pocard M et al. Results of R0 resection for colo-
rectal liver metastases associated with extrahepatic disease. Ann
Surg Oncol 2004;11:274–80.

21 Sebbag G, Sugarbaker P. Peritoneal mesothelioma proposing for
a staging system. Eur J Surg Oncol 2001;27:223–4.

22 Harmon R, Sugarbaker P. Prognostic indicators in peritoneal carcino-
matosis from gastrointestinal cancer. Int Semin Surg Oncol 2005;2:3.

23 Petignat P, Fioretta G, Verkooijen H et al. Poorer survival of elderly
patients with ovarian cancer: a population-based study. Surg Oncol
2004;13:181–6.

24 Stephens A, Alderman R, Chang D et al. A mortality analysis of 200
treatments with cytoreductive surgery and hyperthermic intraperi-
toneal chemotherapy with the Coliseum technique. Ann Surg Oncol
2000;6:790–6.

Accepted for publication November 7, 2005

Long-term survival after cytoreductive surgery 495

# 2006 IGCS, International Journal of Gynecological Cancer 16, 490–495


