
Abstract. Aim: To determine the impact of maximal
cytoreductive surgery on overall survival in advanced epithelial
ovarian cancer. Patients and Methods: We retrospectively
reviewed medical data of patients submitted to primary
cytoreductive surgery for advanced epithelial cancer in the
Fundeni Clinical Hospital between 1 January 2002 and 1 April
2014. Results: A total of 338 patients were eligible for the
study. Complete cytoreduction was achieved in 242 patients
and was associated with a significantly improved survival
(p<0.001), when compared to patients in whom incomplete
debulking surgery was performed. Other prognostic factors
associated with an improved survival were stage by the
International Federation of Gynecology and Obstetrics and the
preoperative biological status of the patient. Conclusion: A
more extensive surgical approach is perfectly justified and
associated with improved survival in patients with advanced-
stage epithelial ovarian cancer. However, patient selection
should be performed carefully because the general preoperative
status can significantly impact survival.

Ovarian cancer is one of the most aggressive gynaecological
malignancies which still affects a significant number of women
around the world; the estimated incidence worldwide is
approximately 225,000 cases/year, while almost 140,000
women die annually from this disease (1). Unfortunately,
nowadays, the majority of patients are still diagnosed with an
advanced stage of the disease, this fact being intimately

correlated with a poor prognosis (2). Although some studies
tried to demonstrate the effect of neoadjuvant chemotherapy in
order to increase survival (3, 4), the most important benefit in
terms of survival seems to be obtained only by performing a
complete cytoreductive surgery, with no residual disease (5-8).

Patients and Methods

We retrospectively reviewed data of patients with advanced epithelial
ovarian cancer referred to the Fundeni Clinical Institute between 1
January 2002 and 1 April 2014. For the present study, we excluded
all patients who were submitted to neoadjuvant chemotherapy, cases
who were initially submitted to surgery for early-stage ovarian cancer
and returned with peritoneal recurrence, and those who were
diagnosed with advanced-stage disease and who had previously
undergone laparotomy in other hospitals but for whom biopsies or
incomplete initial cytoreduction were performed. Individual data
were reviewed and the following data were collected: age,
International Federation of Gynecology and Obstetrics (FIGO) stage,
presence of ascites, cancer antigen (CA) 125 level, histological type,
differentiation grade, location and size of the largest mass, surgical
procedures performed and size of residual disease. Residual disease
was classified as: none (<5 mm), microscopic residual disease 
(<1 cm), gross residual disease (>1 cm). Postoperative data such as
hospitalization, postoperative morbidity and mortality according to
the Clavien–Dindo scale were also reviewed (9). All patients were
submitted to adjuvant chemotherapy.

All these data were collected and statistical analysis was
performed using SigmaPlot 12 (http://www.alfasoft.com/en) and
were considered statistically significant if the p-value was less than
0.05. The Kaplan–Meier method was used to create survival curves
while Cox proportional hazard regression was performed to identify
prognostic variables for overall survival by multivariate analyses.

Results

A total of 338 patients met all inclusion criteria and were
considered eligible for this study. At the moment of entering
the study, the mean age was 57.9 years (range=18-83 years).
The distribution according to FIGO classification revealed
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300 patients with stage IIIC and 38 cases with stage IV
disease. The mean CA 125 level at the time of diagnosis was
1160 U/ml, while the mean tumor dimension was 6 cm
(range=1-30 cm). Ascites was present in 233 cases. The main
characteristics are shown in Table I.

Standard surgery was considered to be total hysterectomy
with bilateral adnexectomy, omentectomy, pelvic and parietal
peritonectomy. In all cases, complete cytoreduction was
attempted; however, this was possible only in 242 cases. The
most frequently associated resections were bowel resection
(40.5%), diaphragmatic peritonectomy (20.7%), splenectomy
(15%) and cholecystectomy (8%). The main intraoperative
characteristics are shown in Table II.

There were seven resections undertaken for liver
metastases. Three out of seven resections were performed
for parenchymatous lesions, while four of them were
performed for hepatic metastases with peritoneal origin.
Hepatic resections consisted of minor hepatectomies in five
cases and major hepatectomies (involving more than two
segments) in two cases. Splenic resections were associated
with standard surgery in 52 cases; 46 patients presented
capsular invasion and peritoneal nodules, while
parenchymatous lesions were reported in six cases.

During the early postoperative period, complications occurred
in 91 cases (27%), while the early postoperative mortality (30-
day mortality) was 5%. The complications classified according
to the Clavien–Dindo scale are shown in Table III. It can be seen
that complications of all grades for those with stage IV disease
were more often seen; we consider that this can be explained by
a more advanced stage of the disease which necessitated a more
extensive surgical procedure on the one hand, while on the other
hand, this can be explained by a poorer biological status for
patients diagnosed with FIGO stage IV disease.

When estimating the impact of preoperative parameters on
overall survival, the biological status of patients according to
the American Society of Anaesthesiology (ASA) score and
FIGO stage proved to have statistical significance: patients
with an ASA score of 1-2 and FIGO stage IIIC disease

ANTICANCER RESEARCH 35: 4099-4104 (2015)

4100

Table I. The main characteristics of patients in the study.

Characteristic Value

Age, n <50 years 75
≥50 years 263

No. of tumoral ovaries, n 1 29
2 299

FIGO stage, n IIIC 300
IV 38

CA 125, U/ml
Mean (range) 1160 (47-8073)

Ascites, n Yes 233
No 105

FIGO: International Federation of Gynecology and Obstetrics.

Table II. Intraoperative characteristics of the patients submitted to
primary cytoreduction.

Intraoperative characteristic No. of
cases

Associated resection Diaphragmatic peritoneum resection 70
Diaphragmatic muscle resection 22

Total colectomy 14
Subtotal colectomy 2

Right colectomy 19
Left colectomy and rectosigmoidectomy 94

Transverse colectomy 1
Subtotal gastrectomy 6

Segmental enterectomy 7
Appendectomy 31

Cholecystectomy 30
Hepatectomy 7
Splenectomy 52

Distal pancreatectomy 1
Urinary bladder resection 6

CHIP 78
Fulguration of the 80
peritoneal nodules
Type of resection R0 242

R1 34
R2 36

Palliation 3
Biopsy 23

Tumor histology Serous 306
Endometroid 4

Mucinous 20
Other histological types 8

Differentiation grade G1 51
G2 134
G3 152

CHIP: Intraperitoneal chemotherapy. 

Table III. Postoperative complications classified according to the
Clavien–Dindo scale.

Clavien–Dindo Cases (%) Cases (%)
scale Initial stage IIIC Initial stage IV

I 7.6 18.0
II 8.0 13.0
III 2.0 3.3
IV 2.3 0
V 5.3 10.0



reported improved outcomes (48 months versus 21 months,
p<0.001; 36 months versus 16 months, p=0.031). Other
studied preoperative parameters are shown in Table IV.

Although not statistically significant, younger age was
associated with an improved outcome, probably due to a
better biological condition. The serous histological type,
pelvic localization of the largest mass and a maximal tumor
diameter were also associated with improved outcomes (36
versus 27 months, 36 versus 33 months and 37 versus. 27
months, respectively).

Complete R0 resection was obtained in 242 cases, while
incomplete resections were performed in 70 cases. In 26

cases, surgery was limited to palliation or biopsy and the
patients were referred to the Oncology Clinic for palliative
chemotherapy. The reported median overall survival was of
only 6 months. Five-year overall survival rate on the entire
cohort was 20% (Table V).

Standard surgery was considered to be total hysterectomy
with bilateral adnexectomy, omentectomy, pelvic and parietal
peritonectomy and was performed in 145 cases.

In cases presenting disseminated but resectable lesions, a
maximal cytoreductive effort was made with the aim of R0
resection. This was achieved by the combination of multiple
visceral resections involving the upper abdominal viscera,
bowel and diaphragmatic resections. In all these cases, an R0
resection was finally achieved (Table VI). The results showed
that R0 resection including multivisceral resection was
associated with a significantly improved outcome when
compared to patients with residual disease (p=0.001).

In order to evaluate whether associated resections also
significantly increase the postoperative mortality, complications
related to every type of surgery were studied. In cases in which
upper abdominal resections were performed, the most
frequently seen complications were pancreatic fistula (3.7%)
and abdominal abscess (3.7%); re-operation was necessary in
one case (1.8%), while death occurred in two cases. In cases
in which bowel resection was undertaken, anastomotic fistula
was seen in four out of the 104 cases (3.8%), while intra-
abdominal abscess was encountered in another four cases
(3.8%). Wound infection was seen in six cases (5.7%).
Cardiopulmonary complications occurred in another five cases:
one pulmonary thromboembolism (0.9%), one acute coronary
syndrome (0.9%), while pneumonia occurred in three cases
(2.7%). Death occurred in two patients and was related to an
enteral fistula in one case and to a pelvic abscess with
secondary generalised peritonitis and septic shock in the second
case. In cases submitted to diaphragmatic resections, the most
severe complications were bronchopneumonia associated with
respiratory insufficiency and death in three cases and cardiac
arrest and death in one case (Table VII).

These results sustain the idea that associated visceral
resection provides a survival benefit without significantly
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Table IV. Preoperative parameters-effect on overall survival. 

Factor Value No. of Hazard ratio p-Value Median
patients (%) (95% CI) survival

(months)

Age <60 years 191 (56.5%) 1 (ref) 0.158 40
≥60 years 147 (43.5%) 0.810 27

(0.605-1.085)

ASA 1-2 211 (62.4%) 1 (ref) <0.001 48
3-4 127 (37.6%) 0.469 21

(0.347-0.635)

Stage IIIC 300 (88.7%) 1 (ref) 0.03 36
IV 38 (11.3%) 0.768 16

(0.677-0.898)

No of 1 29 (8.5%) 1 (ref) 0.136 61
affected 2 299 (91.5%) 0.817 34
ovaries 2 (0.467-1.429)

Ascites Yes 233 (68.9%) 1 (ref) 0.778 35
No 105 ( 31.1%) 1.185 38

(0.877-1.600)

Tumor Serous 306 (90.5%) 1 (ref) 0.874 36
histology Non-serous 32 (9.5%) 0.961 27

(0.588-1.571)

Grade of G1/G2 185 (54.7%) 1 (ref) 0.458 37
differentiation G3 153 (45.3%) 1.117 35

(0.834-1.495)

Location Pelvis 285 (84.3%) 1 (ref) 0.561 36
of the Upper 53 (15.7%) 0.875 33
largest (0.557-1.347)
mass Abdomen

Dimension <10 cm 253 (74.8%) 1 (ref) 0.126 37
of the ≥10 cm 85 (25.2%) 1.313 27
largest (0.926-1.861)
mass

ASA: American Society of Anaesthesiology; CI: confidence interval;
ref: reference.

Table V. Median survival (months) according to the type of resection
performed.

Type of No. of cases (%) p-Value Median survival
resection (months)

R0 242 (78%) <0.001 46
R1 34 (10%) <0.001 19
R2 36 (10.6%) 0.808 9
Palliation/biopsy 26 (7.6%) 0.848 6



increasing the postoperative complications. As suggested by
our results, the association of various types of resection leads to
a higher rate of complete cytoreduction and raises the median
overall survival to values comparable with cases who had
pelvic-confined disease and benefited from standard surgery.
Although patients with R0 resection and standard surgery had
a median overall survival of 50 months while that for cases
with associated visceral resection was 7-10 months shorter, this
has no statistical significance for any of the groups described.

Discussion

It has been more than eight decades since Meigs first
described the principles of debulking surgery in ovarian
cancer: “as much tumor as possible should be removed to
enhance the effectiveness of postoperative radiation therapy”
(10). Four decades later, in 1975, Griffiths et al. reported the
first series of patients operated on according to these
principles (11). Since then, numerous studies have been
conducted on this subject in an attempt to establish the rules
that should be applied in advanced ovarian cancer in order
to improve outcome. Firstly, it was the dimension of the
minimum residual disease which was modified: although
historically, residual disease less than 2 cm was considered
acceptable, in time, this dimension decreased to 1 cm and
even 0.5 cm since better survival seemed to correlate
inversely to residual tissue (5-8). Early studies from our
Centre by Setlacec et al. (12) at the beginning of the 1980s
tackled different aspects, some still under discussion, such
as the extent of resection to the superior abdomen, surgical
procedures required for proper staging of early ovarian
cancer, extent of lymph node dissection, secondary
cytoreductive surgery. A study from the same institution by
Popescu et al. (13) on 59 patients concluded on the
importance of the first intervention performed for ovarian

cancer; patients with sub-optimal debulking lived for a
shorter period than patients in whom appropriate R0
cytoreduction was obtained by complex procedures,
including gynaecological, visceral, urological and even
thoracic surgery. A recent study from our Institution
emphasized the survival benefit of intra-peritoneal
chemotherapy associated with R0 resection versus R0
resection alone (14). In 1992 and 1994, Hoskins et al.
conducted two studies in which they included 349 patients
with advanced epithelial ovarian cancer submitted to
debulking surgery with residual disease less than 1 cm and
294 patients with residual disease greater than 1 cm. The
overall survival incrementally improved as the maximum
residual disease decreased from 2 cm to no macroscopic
residual disease (5-year overall survival was 60% for patients
with no macroscopic residual disease, 35% for cases with
residual disease less than 2 cm, and only 20% for patients
with residual disease larger than 2 cm (7,15). 

Bristow et al. reported a meta-analysis conducted on 6,885
cases with advanced ovarian cancer (FIGO stages III-IV)
submitted to cytoreductive surgery and concluded that each
10% increase in the proportion of cases undergoing maximal
debulking surgery was associated with a 5.5% increase in the
median survival time of the cohort (16).

Once the efficacy of complete debulking surgery was widely
demonstrated, a similar aggressive surgical approach was also
proposed for cases with upper abdominal disseminations. Chi
et al. conducted a study on two different groups: the first
consisted of 168 patients submitted to primary cytoreductive
surgery during a period in which debulking surgery did not
include extensive upper abdominal resections, while in the
second group, 210 patients who also benefited from upper
abdomen resections were included. The authors defined upper
abdominal resections as partial phrenectomy, diaphragmatic
peritonectomy, splenectomy, distal pancreatectomy, chole -
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Table VI. The impact of associated resections on overall survival in
multivariate analysis.

Associated resection No. of cases p-Value Median 
with R0 resection survival 

(months)

Association of Yes 102 0.911 41
intestinal resection No 140 50

Upper abdominal Yes 53 0.629 40
resection No 189 50

Diaphragmatic Yes 64 0.446 41
surgery No 178 50

Table VII. Correlation between the type of associated resections and
postoperative complications according to the Clavien–Dindo scale in
patients submitted to R0 resection.

Clavien–Dindo Standard Associated with
scale surgery

Upper Bowel Diaphragmatic 
abdominal resections surgery
resections

I 5 (3.40%) 4 (7.50%) 6 (5.70%) 3 (4.60%)
II 7 (4.80%) 4 (7.50%) 6 (5.70%) 3 (4.60%)
III 2 (1.30%) 1 (1.80%) 2 (1.90%) 2 (3.10%)
IV 0 0 4 (3.80%) 1 (1.55%)
V 5 (3.40%) 2 (3.70%) 2 (1.90%) 4 (6.20%)



cystectomy atypical hepatectomy or tumor resection from the
porta hepatis. The 5-year progression-free survival rates for the
second group versus the first were 31% versus 14%,
respectively (p=0.01), while the five-year overall survival rates
were 47% versus 35%, respectively (p=0.03). The same study
concluded that the median overall survival for the second group
was 54 months, which was significantly longer than that of 43
months for the first group (p=0.03) (17).

Another study conducted on this theme at the Memorial
Sloan Kettering Hospital involved patients with stage IIIC
ovarian cancer organized into two groups: the first group
presented disease in the upper abdominal cephalad to the
great omentum, while the second group had no signs of
disease in the upper abdomen. Although complete resection
was performed in both groups, patients with no upper
abdominal burden had a progression-free survival of 33
months, while for those with upper abdominal tumoral
disseminations it was 22 months (p=0.003) (18). We report
on similar results, with a median overall survival of 40
months for cases submitted to upper abdominal resection
compared to 50 months for cases with pelvic-confined
disease, although all the patients had been submitted to R0
resection. We consider that this difference in terms of
survival can be explained by a more aggressive biological
behaviour or a longer period of evolution of the disease for
cases with upper abdominal disease.

Association of diaphragmatic resection is another widely
discussed topic when evaluating the possibility of achieving
complete resection. Studies have shown that diaphragmatic
surgery can be safely performed in patients with advanced
ovarian cancer presenting diaphragmatic involvement and it can
also provide a benefit in terms of survival (19, 20). In our case,
diaphragmatic surgery as part of complete R0 cytoreduction
was performed in 64 cases and consisted of diaphragmatic
peritonectomy and partial phrenectomy; diaphragmatic surgery
was associated with a median overall survival of 41 months,
while in cases with no diaphragmatic involvement it was 50
months. The survival difference between the two groups was
not statistically significant (p=0.446) and we consider that it
was associated with there being more advanced disease. 

Another frequently performed visceral resection during
primary cytoreduction was bowel resection. In our study,
more than 40% of the patients were submitted to bowel
resection in order to achieve complete R0 resection. Large
studies have already demonstrated that bowel resection is one
of the most frequently performed procedures in order to
remove bulky tumoral masses (21, 22) and estimated that this
kind of surgery is required in almost 50% of optimal
debulking operations. Multiple studies have demonstrated
that bowel resection can significantly increase the percentage
of complete cytoreduction and is associated with similar
survival rates when compared to patients submitted to R0
resection, but who did not require intestinal surgery (21-23).

Gillette-Cloven et al. demonstrated that association of bowel
resection in order to obtain complete resection was
associated with a median overall survival of 35 months
compared to a median survival of 18 months for cases with
no bowel resection but with residual disease (22). In their
study of 48 cases diagnosed with FIGO stage III-IV
epithelial cancer submitted to bowel resection as part of
complete cytoreduction surgery, Estes et al. demonstrated
that bowel resection can provide a benefit in survival
outcomes by increasing the rate of R0 resection; bowel
resection was performed with acceptable perioperative
morbidity; anastomotic leak was encountered in 2% of cases,
while postoperative mortality rate was 4% (23).

Conclusion

Total debulking to achieve no residual tumoral tissue is the
best chance of long-term survival for patients with advanced
ovarian cancer. Maximal upper abdominal surgery including
liver resection will bring survival for this category of patients
with more advanced disease closer to that of patients with a
lower extent of disease. The effort of complete cytoreduction
also seems to be perfectly justified in cases presenting upper
abdominal involvement including diaphragmatic disease or
bowel involvement, while association of multiple resections
at these levels seems to be safely performed, with acceptable
postoperative rates of morbidity. 

References

1 Jemal A, Bray F, Center MM, Ferlay J, Ward E and Forman D:
Global cancer statistics. CA Cancer J Clin 61: 69-90, 2011.

2 Kim HS, Kim JW, Shouten LJ, Larsson SC, Chung HH, Kim
YB, Ju W, Park NH, Song YS, Kim SC and Kang SB: Wine
drinking and epithelial ovarian cancer risk: a meta-analysis. J
Gynecol Oncol 21: 112-118, 2010.

3 Tangjitgamol S, Manusirivithaya S, Laopaiboon M, Lumbiganon
P and Bryant A: Interval debulking surgery for advanced
epithelial ovarian cancer. Cochrane Database Syst Rev
CD006014, 2010.

4 Vergote I, Amant F and Leunen K: Neoadjuvant chemotherapy
in advanced ovarian cancer: What kind of evidence is needed to
convince US gynaecological oncologists? Gynecol Oncol 119:
1-2, 2010.

5 Aletti GD, Dowdy SC, Gostout BS, Jones MB, Stanhope CR,
Wilson TO, Podratz KC and Cliby WA: Aggressive surgical
effort and improved survival in advanced-stage ovarian cancer.
Obstet Gynecol 107: 77-85, 2006.

6 du BA, Reuss A, Pujade-Lauraine E, Harter P, Ray-Coquard I
and Pfisterer J: Role of surgical outcome as prognostic factor in
advanced epithelial ovarian cancer: a combined exploratory
analysis of three prospectively randomized phase III multicenter
trials: by the Arbeitsgemeinschaft Gynaekologische Onkologie
Studiengruppe Ovarialkarzinom (AGO-OVAR) and the Groupe
d'Investigateurs Nationaux Pour les Etudes des Cancers de
l'Ovaire (GINECO). Cancer 115: 1234-1244, 2009.

Bacalbașa et al: Cytoreductive Surgery in Advanced-stage Epithelial Ovarian Cancer

4103



7 Hoskins WJ, Bundy BN, Thigpen JT and Omura GA: The
influence of cytoreductive surgery on recurrence-free interval
and survival in small-volume stage III epithelial ovarian
cancer: a Gynecologic Oncology Group study. Gynecol Oncol
47: 159-166, 1992.

8 Bristow RE, Montz FJ, Lagasse LD, Leuchter RS and Karlan
BY: Survival impact of surgical cytoreduction in stage IV
epithelial ovarian cancer. Gynecol Oncol 72: 278-287, 1999.

9 Dindo D, Demartines N and Clavien PA: Classification of
surgical complications: a new proposal with evaluation in a
cohort of 6336 patients and results of a survey. Ann Surg 240:
205-213, 2004.

10 Meigs JV: Tumors of the female pelvic organs. Ann Surg 102:
834-848, 1934.

11 Griffiths CT: Surgical resection of tumor bulk in the primary
treatment of ovarian carcinoma. Natl Cancer Inst Monogr 42:
101-104, 1975.

12 Setlacec D, Stancescu M, Serbanescu M and Popescu I: Surgical
attitude in cancer of the ovary. Rev Chir Oncol Radiol O R L
Oftalmol Stomatol Chir 31: 81-93, 1982.

13 Popescu I, Ionescu SG and Setlacec D: The role of surgical
intervention in the combined treatment of advanced ovarian
neoplasms. Rev Chir Oncol Radiol O R L Oftalmol Stomatol
Chir 37: 417-422, 1988.

14 David L, Dinu I, Vatachki G, Lungu V, Toader C and Popescu I:
Surgical treatment of advanced ovarian cancer. Khirurgiia 2: 4-
11, 2013.

15 Hoskins WJ, McGuire WP, Brady MF, Homesley HD, Creasman
WT, Berman M, Ball H and Berek JS: The effect of diameter of
largest residual disease on survival after primary cytoreductive
surgery in patients with suboptimal residual epithelial ovarian
carcinoma. Am J Obstet Gynecol 170: 974-979, 1994.

16 Bristow RE, Tomacruz RS, Armstrong DK, Trimble EL and
Montz FJ: Survival effect of maximal cytoreductive surgery for
advanced ovarian carcinoma during the platinum era: a meta-
analysis. J Clin Oncol 20: 1248-1259, 2002.

17 Chi DS, Eisenhauer EL, Zivanovic O, Sonoda Y, Abu-Rustum
NR, Levine DA, Guile MW, Bristow RE, Aghajanian C and
Barakat RR: Improved progression-free and overall survival in
advanced ovarian cancer as a result of a change in surgical
paradigm. Gynecol Oncol 114: 26-31, 2009.

18 Zivanovic O, Sima CS, Iasonos A, Hoskins WJ, Pingle PR,
Leitao MM, Jr., Sonoda Y, Abu-Rustum NR, Barakat RR and Chi
DS: The effect of primary cytoreduction on outcomes of patients
with FIGO stage IIIC ovarian cancer stratified by the initial
tumor burden in the upper abdomen cephalad to the greater
omentum. Gynecol Oncol 116: 351-357, 2010.

19 Aletti GD, Dowdy SC, Podratz KC and Cliby WA: Surgical
treatment of diaphragm disease correlates with improved
survival in optimally debulked advanced-stage ovarian cancer.
Gynecol Oncol 100: 283-287, 2006.

20 Colombo PE, Mourregot A, Fabbro M, Gutowski M, Saint-
Aubert B, Quenet F, Gourgou S and Rouanet P: Aggressive
surgical strategies in advanced ovarian cancer: a monocentric
study of 203 stage IIIC and IV patients. Eur J Surg Oncol 35:
135-143, 2009.

21 Eisenkop SM and Spirtos NM: Procedures required to
accomplish complete cytoreduction of ovarian cancer: Is there a
correlation with ‘biological aggressiveness’ and survival?
Gynecol Oncol 82: 435-441, 2001.

22 Gillette-Cloven N, Burger RA, Monk BJ, McMeekin DS, Vasilev
S, DiSaia PJ and Kohler MF: Bowel resection at the time of
primary cytoreduction for epithelial ovarian cancer. J Am Coll
Surg 193 : 626-632, 2001.

23 Estes JM, Leath CA, III, Straughn JM, Jr., Rocconi RP, Kirby
TO, Huh WK and Barnes MN, III: Bowel resection at the time
of primary debulking for epithelial ovarian carcinoma: outcomes
in patients treated with platinum and taxane-based
chemotherapy. J Am Coll Surg 203: 527-532, 2006.

Received March 18, 2015
Revised March 30, 2015

Accepted April 6, 2015

ANTICANCER RESEARCH 35: 4099-4104 (2015)

4104


