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Radiation therapy is a treatment to be
considered for recurrent epithelial ovarian cancer
after chemotherapy
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ABSTRACT

Aims and background. Radiation therapy provides a safe and effective alternative
treatment option for recurrent epithelial ovarian cancer, although it has not been a
treatment of choice. We evaluated the efficacy and toxicity of radiation therapy for re-
current epithelial ovarian cancer after chemotherapy according to the disease status.

Methods. This was a retrospective study of 38 patients with recurrent epithelial ovar-
ian cancer treated with radiation therapy at the Asan Medical Center, Seoul, Korea,
between January 1997 and December 2007. We analyzed their clinical characteristics
and the outcome of radiation therapy.

Results. Thirty-eight patients were treated with radiation therapy. Their median age
was 51.5 years. Most patients were FIGO stage I1I (27/38) with serous adenocarcino-
ma (26/38). All patients had received at least one regimen of platinum-based
chemotherapy; 24 patients were sensitive to the first chemotherapy and the others
were resistant. Lymph node and abdominopelvic wall were the most common sites of
radiation therapy. The response rate was 65.0% (16 complete remissions and 10 par-
tial remissions), and the median regression rate was 78.8% (range, -66.6 to 100.0). Me-
dian progression-free survival was 7.2 months (range, 1.0-66.6). In 28 patients who
had a solitary relapsed site from the radiographic finding at the time of radiation ther-
apy, it was 10.7 months (range, 1.8-66.6). Neither hematologic nor intestinal toxicity
of grade 3-4 was observed. Prognostic factors were sensitivity to platinum and the site
treated with radiation therapy.

Conclusions. Radiation therapy is a treatment that should be considered for recurrent
epithelial ovarian cancer, especially in good responders to platinum or patients with
solitary relapsed lesions.

Introduction

Epithelial ovarian cancer (EOC) is the leading cause of cancer death in women. Al-
though the treatment modalities for EOC have improved in past decades!3, long-
term disease-free survival in advanced stage disease is possible in less than one third
of patients, and there is no curative therapy for persistent or recurrent disease. The
current standard treatment is the optimal debulking operation with postoperative
chemotherapy with a taxane and platinum combination for advanced EOC!?2.
Among women who subsequently develop recurrent disease, the treatment option
for those who are platinum sensitive still remains platinum-based chemotherapy,
whereas those who are platinum resistant should select another available therapy*
8, However, the response rates of second- or third-line chemotherapy are between
10% and 26%%'6. As a result, such efforts have not been shown to improve survival
after relapse®.
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RADIATION THERAPY FOR RECURRENT OVARIAN CANCER

Although radiation therapy (RT) for patients with EOC
has not been predominantly used, it provides a safe and
effective alternative treatment option for recurrent
EOC. Actually, palliative RT has determined a response
rate of 50-80% and an acceptable response duration for
symptomatic patients with recurrent EOC'7-2°, However,
the literature provides limited information regarding
the benefits of RT in women with recurrent EOC!819:21,

We evaluated the efficacy and toxicity of RT for recur-
rent or persistent EOC after chemotherapy according to
the disease status.

Patients and methods

Patient eligibility

Thirty-eight patients with EOC were treated with RT at
the Asan Medical Center, Seoul, Korea, between January
1997 and December 2007. The EOC was confirmed
pathologically and was treated with initial debulking
surgery followed by postoperative platinum-based
chemotherapy. The patients all had proven relapses of
ovarian cancer. We reviewed medical records and
pathologic reports. We followed all guidelines for exper-
imental investigation with human subjects required by
the Institutional Review Board in the Asan Medical Cen-
ter, and informed consent was obtained.

Radiation therapy

Patients were treated with RT at the discretion of the
treating gynecologic and radiologic oncologists. The radi-
ation fields were tailored to the appropriate treatment for
the relapsed sites of disease with whole abdominopelvic
or involved-field radiation therapy to the tumor bed. The
most common dose fractionation was 50 Gy. All fields
were treated daily, 5 days a week, over a 2-week period.

Response evaluation

Response was assessed by Response Evaluation Crite-
ria in Solid Tumors (RECIST). The response to RT was
classified as complete or partial disappearance of the
relapsed lesions. Regression rates of tumors and pro-
gression-free survival were obtained to evaluate the ef-
ficacy of RT. Regression rates of the tumor were calcu-
lated by the following equation:

Regression rate (%) = 100 x [1-(maximum diameter
after RT)/(maximum diameter before RT)]

Documented side effects were evaluated according to
NCI Common Toxicity Criteria, version 3.0. Mild and
moderate degrees of severity were classified as grades 1
and 2 respectively, whereas severe and life-threatening
side effects were graded as 3 and 4, respectively. We an-
alyzed the prognostic factors for long progression-free
survival based on the clinical and pathologic factors.

591

Statistical analysis

Response was compared in several patient groups
with the chi squared test, and progression-free survival
was estimated using the Kaplan-Meier survival and lo-
grank test. To identify prognostic factors following treat-
ment, a Cox proportional hazards model was performed
according to stage, initial histology, chemosensitivity to
platinum and treated site/size. All analyses were con-
ducted using SPSS v. 15.0 and considered statistically
significant when P was <0.05.

Results

Patient characteristics

The 38 patients with recurrent EOC were treated with
RT after chemotherapy, including 2 patients who re-
ceived RT as two separate cycles. The median age was
51.5 years (range, 29.0-78.0), and the median follow-up
was 24.5 months (range, 1.0-66.6). Of the patients, 89.5%
(34/38) had advanced EOC (FIGO stage III and IV) and
10.5% (4/38) had early EOC (FIGO stage I and II). The
predominant histopathologic type at diagnosis was
serous adenocarcinoma (26/38). All patients had re-
ceived a debulking operation and at least one regimen of
postoperative platinum-based chemotherapy. Twenty-
four patients were sensitive to the first chemotherapy
and the others were resistant. Fourteen of the 38 patients
(36.8%) had been heavily treated with more than two reg-
imens of chemotherapy. Twenty-eight patients (70.0%)
had only one solitary lesion from the radiologic evalua-
tion at the time of RT (Table 1). The sites treated with RT
were as follows: 14 in lymph nodes, 14 in the ab-
dominopelvic wall, 5 in the brain, 5 in the thorax (includ-
ing pleura and chest wall), and 2 in the liver (Table 2).

Outcomes

The overall response rate was 65.0%, including 16
complete and 10 partial remissions. The median regres-
sion rate of tumors was 78.8% (-66.6 to 100.0). Median
progression-free survival was 7.2 months (range, 1.0-
66.6) after RT. Patients who had a solitary relapsed le-
sion from the radiographic finding at the time of RT
showed significantly longer progression-free survival
than those who had multiple recurred sites (median,
10.7 vs 2.9 months) (P <0.05) (Figure 1).

Prognostic factors were sensitivity to platinum and
the site treated with RT. Patients who had been resistant
to platinum showed a poor outcome and those who
were treated for sites other than lymph node showed a
poor outcome (hazard ratio, HR, 2.584 vs 2.347, P <0.05)
(Table 3). Median progression-free survival was 10.9
months (range, 1.8-66.6) in patients who were sensitive
to platinum and was 5.4 months (range, 1.0-28.8) in
those who were resistant to platinum (P <0.05). When
only lymph nodes were treated, median progression-
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Table 1 - Clinical characteristics of 38 patients treated with ra-
diotherapy for recurrent epithelial ovarian cancer

Characteristic No. patients

Age (yr) Median (range) 51.5 (29.0-78.0)

Follow-up duration (mo) Median (range) 24.5 (1.0-66.6)

Stage at diagnosis | 3 (7.9%)
1l 1(2.6%)
1 27 (71.1%)
[\ 7 (18.4%)
Histology Serous 26 (68.4%)
Endometrioid 3 (7.9%)
Mucinous 1(2.6%)
Mixed 6 (15.8%)
Other? 2 (5.3%)
Previous chemotherapy 1or2 24 (63.2%)
(no. regimens) >2 14 (36.8%)

Response to initial chemotherapy Sensitive to 24 (63.2%)

platinum
Resistant to 14 (36.8%)
platinum

Relapsed lesion at radiotherapy  Single site 28 (70.0%)
Multiple sites 12 (30.0%)

aSquamous cell carcinoma, 1 case; transitional cell carcinoma, 1 case.

Table 2 - Sites of radiotherapy for recurrent epithelial ovari-
an cancer

Sites of radiotherapy No. patients

Lymph node 1
Para-aortic LN
Supraclavicular LN
Neck LN
Paratracheal LN
Inguinal LN
Abdominopelvic wall
Brain

Thorax

Chest wall

Pleura

Bronchus

Liver

35.0%

35.0%
12.5%
12.5%

—_
N=NNUURR=NNWO D

5.0%

free survival was 13.2 months (range, 2.3-47.6) and was
6.0 months (range, 1.0-66.6) when other sites were treat-
ed (P <0.05) (Figure 2).

Toxicity

Diarrhea was the most common side effect in the pa-
tients treated with whole abdominopelvic irradiation,
but it was usually tolerable. Other toxicity such as nau-
sea and vomiting, alopecia, and myelosuppression was
not common in the patients treated with the RT. There
were both neither hematologic nor intestinal toxicity of
grade 3 and 4.
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Figure 1 - Progression-free survival of patients treated with radiation

therapy for recurrent epithelial ovarian cancer according to the re-
lapsed extent.

Discussion

Platinum-based combination chemotherapy follow-
ing optimal cytoreductive surgery is a standard treat-
ment for EOC patients. Nevertheless, most patients with
advanced EOC show recurrent disease within several
years. A lot of recurrent patients suffer from pain and
dysfunction because of the growth of the tumor that is
resistant to the chemotherapeutic regimens. Further-
more, secondary cytoreductive surgery improves the
survival only in selected patients with tumors within the
pelvis and progression free survival >12 months?.
Therefore, RT should be considered as a treatment op-
tion even though limited data are available from the lit-
erature concerning the efficacy of RT in women with ad-
vanced or recurrent EOC.

Table 4 summarizes the literature of retrospective
studies on RT for ovarian cancer. Although patients with
ovarian cancer comprise a heterogeneous study popu-
lation due to the complexity of symptoms, long clinical
course, diverse chemotherapy histories and extent of
disease, these retrospective studies have the power to
confirm the previous experiences and design the princi-
ples of the treatment for cancer patients.

There are very few reports that RT has been used as
salvage or a consolidation treatment. Cmelak et al.?’
have suggested that patients with platinum-refractory
persistent or recurrent ovarian cancer limited to the
pelvis or to the retroperitoneum may benefit from sal-
vage RT; the 5-year actuarial disease-specific survival
was 47% in all 41 patients and 50% in the 22 platinum-
refractory patients. Fuks et al.?® analyzed 38 patients
with stage III ovarian carcinoma who were treated with
initial combination chemotherapy with cyclophos-
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Table 3 - Univariate and multivariate analysis of progression-free survival based on clinical and pathologic factors
Variable Univariate Multivariate
HR (95% ClI) P HR (95% Cl) P
Stage Stages I-1I 0.653 (0.173-2.463) 0.530 - -
Stages IlI-IV
Histology Serous carcinoma 1.431 (0.569-3.594) 0.446 - -
Non-serous carcinoma
Chemosensitivity Sensitive to platinum 2.207 (1.039-4.686) 0.039 2.584 (1.265-5.279) 0.009
Resistant to platinum
Site treated Lymph node 2.074 (0.922-4.663) 0.048 2.347 (1.118-4.927) 0.024
Non-lymph node
Size treated 1.065 (0.897-1.265) 0.474 - -
HR, hazard ratio; Cl, confidence interval.
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Figure 2 - Progression-free survival of patients treated with radiation therapy for recurrent epithelial ovarian cancer according to chemosen-

sitivity (left) and treated site (right).

phamide, hexamethylmelamine, doxorubicin and cis-
platin and a second laparotomy and then followed by
RT. However, the long-term results suggested that whole
abdominal irradiation for consolidation failed to en-
hance the cure of stage III ovarian carcinoma.

Palliative RT for selected ovarian cancer patients has
been reported as an effective palliative treatment. In
particular, excellent response rates have been reported
for the symptoms of bleeding and pain. May et al.'® re-
ported the results of palliative RT given to 35 women
with EOC who had residual disease which presented ex-
isting complaints including dyspnea, vaginal bleeding,
mental status changes, symptoms related to gastroin-
testinal obstruction, pain, and edema. The median du-
ration of symptom relief in patients symptomatic at
presentation was 7.2 months. The authors concluded
that RT was an effective method of symptom control.

Corn et al?' reported the overall symptomatic re-
sponse rate of 70% with palliative RT in recurrent symp-
tomatic EOC. Gelblum et al?* reported a complete
symptomatic response rate of 70%, indicating that pal-
liation was possible. The symptomatic relief attained in
a strictly platinum-refractory group of patients lasted
for a median of 11 months, similar to the median sur-
vival of 11.2 months for the entire group of patients.
Furthermore, in 40% of our patients palliation was
durable for more than 12 months. Lately, Choan et al.?®
reviewed 53 patients treated with palliative RT for
symptomatic recurrent or residual ovarian cancer. The
overall response rate was 100%, with complete response
rates of 88%, 65% and 36% for the symptoms of bleed-
ing, pain, and others, respectively (P <0.05).

In our study, we did not classify RT for EOC into sal-
vage or palliative treatment. The response rate was
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Table 4 - Retrospective studies of the palliative radiotherapy for the recurrent epithelial ovarian cancer

Study Year No. pts Type of treatment Response rate Prognosis Prognostic
factors
Fuks?® 1988 29 Consolidation (postchemo & op) - 5yr OS & PFS, 35% & 20%  Histology,
grade
May'? 1990 35 Palliative (recurrent) 61.5% (symptomatic) PFS, median 7.2 mo -
Corn?! 1994 33 Palliative (recurrent) 70% (symptomatic) - -
Cmelak?” 1997 1 Salvage (persistent) - 5 yr PFS, 47% Stage,
residual
disease
Gelblum?2 1998 33 Palliative (recurrent) 69.7% (symptomatic) PFS, median 11.2 mo -
Firat?3 2001 28 Palliative and salvage (recurrent) 79% (symptomatic) 1- & 5-yr OS, 50% and 35% -
Tinger?* 2001 80 Palliative (recurrent) 73% (RECIST and/or CA-125 level) PFS, median 9 mo -
Fujiwara?> 2002 20 Palliative and salvage (recurrent) 50% (symptomatic) 2- & 5-yr 053, 73% & 33%  Size, site
(lymph
node)
Choan?® 2006 53 Palliative (recurrent) 100% (symptomatic) Duration of response, Symptom
median, 4.8 mo (bleeding),
stage

20S, overall survival, was evaluated from the initial diagnosis.

Pts, patients; op, operation; PFS, progression-free survival; OS, overall survival

65.0% (16 complete remissions and 10 partial remis-
sions) by RECIST and the median regression rate was
78.8% (-66.6 to 100.0). The median progression-free sur-
vival was 7.2 months (1.0-66.6). Fujiwara et al?® re-
viewed palliative and salvage RT in 20 patients with
symptomatic recurrent or residual ovarian cancer. How-
ever, they evaluated the response rate with only symp-
tomatic relief, which was obtained in approximately
50% in patients with symptoms. Smaller lesions and
lymph nodes demonstrated better responses than larg-
er lesions or other sites, respectively.

Tinger et al** reviewed 80 patients who received RT for
ovarian carcinoma and analyzed the response by RECIST
and/or CA-125 level. The overall response rate was 73%,
and only 11% suffered progressive disease during therapy
that required discontinuation of the treatment. The medi-
an time to recurrence of symptoms in this group was 9
months. Such data were a little better than ours. However,
the response rate of 65.0% and the progression-free sur-
vival of 7.2 months in our study were sufficient to consid-
er RT as a part of treatment for recurrent EOC, compared
with the response rates of second- or third-line
chemotherapy, which were between 10% and 26%!%-16. In-
terestingly, in our study, there was a significant difference
in progression-free survival according to disease status at
the time of RT. Median progression-free survival was 10.7
months (range, 1.8-66.6) in patients with solitary relapsed
lesions and 2.9 months (range, 1.0-7.5) in patients with
multiple recurred sites. This result means that RT could
be an effective salvage treatment for patients with recur-
rent EOC when they have a solitary relapsed lesion.

Fujiwara et al?® reported that smaller lesions (less
than 5 cm in diameter) and lymph nodes showed better

responses than larger lesions or other sites, respectively.
However, most lymph node metastases were smaller
than 5 cm so it is difficult to suggest which determined
the response to RT. We confirmed the treated site as a
significant prognostic factor of RT in the present study.
In multivariate analysis, patients treated at a non-
lymph node site showed significantly unfavorable prog-
noses (HR 2.347; 95% CI, 1.118-4.927; P <0.05).

The other prognostic factor in our study was sensitiv-
ity to platinum. Patients who were resistant or refracto-
ry to platinum showed a significantly unfavorable prog-
nosis (HR 2.584; 95% CI, 1.265-5.279; P <0.05). These re-
sults could be explained by the development of
chemoresistance and cross-resistance to RT. They have
been proposed as the reason for the poor results of sal-
vage RT or chemotherapy in patients with persistent or
recurrent EOC. Interestingly, the effectiveness of radio-
therapy in providing a palliative benefit in platinum-re-
fractory ovarian carcinoma was studied by Gelblum et
al?? In their study, a 70% complete symptomatic re-
sponse rate was achieved in platinum-refractory ovari-
an carcinoma patients. Thus, further discussions are
necessary to confirm the development of cross resist-
ance to RT in platinum-resistant patients.

Most studies that used conventional dose fractiona-
tion schemes reported acceptable complication rates,
with grade 3 complication risks between 0 and 5%?2!/23-25.
Two studies that used a high-dose fractionation scheme
(three 10-Gy fractions delivered monthly) reported seri-
ous treatment-related morbidities: rectovaginal fistula,
bowel obstruction, hemorrhagic cystitis or proctitis. In
our study, there was neither hematologic nor intestinal
toxicity of grade 3 or 4.
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In conclusion, our study showed that RT is a treatment
to be considered for recurrent EOC, especially in good
responders to platinum or patients with solitary relapsed
lesion, even though we were not able to analyze the
dose-response relationship and the effect of RT patterns.
Large-scale, controlled studies are necessary to defini-
tively validate the efficacy of RT in recurrent EOC.

References

10.

11.

. Piccart MJ, Bertelsen K, James K, Cassidy J, Mangioni C, Si-

monsen E, Stuart G, Kaye S, Vergote I, Blom R, Grimshaw R,
Atkinson RJ, Swenerton KD, Trope C, Nardi M, Kaern J, Tumo-
lo S, Timmers B, Roy JA, Lhoas E Lindvall B, Bacon M, Birt A,
Andersen JE, Zee B, Paul J, Baron B, Pecorelli S: Randomized
intergroup trial of cisplatin-paclitaxel versus cisplatin-cy-
clophosphamide in women with advanced epithelial ovarian
cancer: three-year results. ] Natl Cancer Inst, 92: 699-708, 2000.

. McGuire WP, Hoskins W], Brady ME Kucera PR, Partridge

EE, Look KY, Clarke-Pearson DL, Davidson M: Cyclophos-
phamide and cisplatin compared with paclitaxel and cis-
platin in patients with stage IIT and stage IV ovarian cancer.
N Engl ] Med, 334: 1-6, 1996.

. Parmar MK, Ledermann JA, Colombo N, du Bois A, De-

laloye JE Kristensen GB, Wheeler S, Swart AM, Qian W, Tor-
riV, FlorianiI, Jayson G, Lamont A, Tropé C; ICON and AGO
Collaborators: Paclitaxel plus platinum-based chemother-
apy versus conventional platinum-based chemotherapy in
women with relapsed ovarian cancer: the ICON4/AGO-
OVAR-2.2 trial. Lancet, 361: 2099-2106, 2003.

. Muggia FM, Hainsworth JD, Jeffers S, Miller P, Groshen S,

Tan M, Roman L, Uziely B, Muderspach L, Garcia A, Bur-
nett A, Greco FA, Morrow CP, Paradiso LJ, Liang LJ: Phase II
study of liposomal doxorubicin in refractory ovarian can-
cer: antitumor activity and toxicity modification by liposo-
mal encapsulation. J Clin Oncol, 15: 987-993, 1997.

. Kudelka AP, Tresukosol D, Edwards CL, Freedman RS, Lev-

enback C, Chantarawiroj P, Gonzalez de Leon C, Kim EE,
Madden T, Wallin B, Hord M, Verschraegen C, Raber M, Ka-
vanagh JJ: Phase II study of intravenous topotecan as a 5-
day infusion for refractory epithelial ovarian carcinoma. J
Clin Oncol, 14: 1552-1557, 1996.

. Gordon AN, Fleagle JT, Guthrie D, Parkin DE, Gore ME, La-

cave AJ: Recurrent epithelial ovarian carcinoma: a random-
ized phase III study of pegylated liposomal doxorubicin
versus topotecan. J Clin Oncol, 19: 3312-3322, 2001.

. Friedlander M, Millward M]J, Bell D, Bugat R, Harnett B,

Moreno JA, Campbell L, Varette C, RipocheV, Kayitalire L: A
phase II study of gemcitabine in platinum pre-treated pa-
tients with advanced epithelial ovarian cancer. Ann Oncol,
9: 1343-1345, 1998.

. Markman M, Hakes T, Reichman B, Curtin J, Barakat R, Ru-

bin S, Jones W, Lewis JL Jr, Almadrones L, Hoskins W: Phase
2 trial of chronic lowdose oral etoposide as salvage therapy
of platinum-refractory ovarian cancer. J Cancer Res Clin
Oncol, 119: 55-57, 1992.

. NIH Consensus Development Panel on Ovarian Cancer.

Ovarian cancer: Screening, treatment, and follow-up. JA-
MA, 273: 491-497, 1995.

Hoskins PJ, Swenerton KD: Oral etoposide is active against
platinum-resistant ovarian cancer. J Clin Oncol, 12: 60-63,
1994.

Markman M, Hakes T, Reichman B, Lewis JL Jr, Rubin S,
Jones W, Almadrones L, Pizzuto E Hoskins W: Ifosfamide
and mesna in previously treated advanced epithelial ovar-

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

595

ian cancer: activity in platinum-resistant disease. J Clin
Oncol, 10: 243-248, 1992.

Markman M, Iseminger KA, Hatch KD, Creasman WT,
Barnes W, Dubeshter B: Tamoxifen in platinum-refractory
ovarian cancer: A Gynecologic Oncology Group Ancillary
Report. Gynecol Oncol, 62: 4-6, 1996.

Markman M, Blessing JA, Moore D, Ball H, Lentz SS: Altre-
tamine (hexamethylmelamine) in platinum-resistant and
platinum-refractory ovarian cancer: A Gynecologic Oncol-
ogy Group phase II trial. Gynecol Oncol, 69: 226-229, 1998.
Thigpen JT, Vance RB, Khansur T: Second-line chemother-
apy for recurrent carcinoma of the ovary. Cancer, 71: 559-
564, 1993.

Thigpen JT, Blessing JA, Ball H, Hummel SJ, Barrett RJ:
Phase II trial of paclitaxel in patients with progressive ovar-
ian carcinoma after platinum-based chemotherapy: a Gy-
necologic Oncology Group study. J Clin Oncol, 12: 1748-
1753, 1994.

Vergote I, Himmelmann A, Frankendal B, Scheistroen M,
Vlachos K, Tropé C: Hexamethylmelamine as second-line
therapy in platin-resistant ovarian cancer. Gynecol Oncol,
47:282-286, 1992.

Hodson DI, Krepart GV: Once-monthly radiotherapy for
the palliation of pelvic gynecological malignancy. Gynecol
Oncol, 16: 112-116, 1983.

Adelson MD, Wharton JT, Delclos L, Copeland L, Gershen-
son D: Palliative radiotherapy for ovarian cancer. Int J Ra-
diat Oncol Biol Phys, 13: 17-21, 1987.

May LE Belinson JL, Roland TA: Palliative benefit of radia-
tion therapy in advanced ovarian cancer. Gynecol Oncol,
37:408-411, 1990.

Davidson SA, Rubin SC, Mychalczak B, Saigo PE, Lewis JL
Jr, Chapman D, Hoskins WJ: Limited-field radiotherapy as
salvage treatment of localized persistent or recurrent ep-
ithelial ovarian cancer. Gynecol Oncol, 51: 349-354, 1993.
Corn BW, Lanciano RM, Boente M, Hunter WM, Ladazack
J, Ozols RF: Recurrent ovarian cancer: effective radiothera-
peutic palliation after chemotherapy failure. Cancer, 74:
2979-2983, 1994.

Gelblum D, Mychalczak B, Almadrones L, Spriggs D,
Barakat R: Palliative benefit of external beam radiation in
the management of platinum refractory epithelial ovarian
carcinoma. Gynecol Oncol, 69: 36-41, 1998.

Firat S, Erickson B: Selective irradiation for the treatment
of recurrent ovarian carcinoma involving the vagina or rec-
tum. Gynecol Oncol, 80: 213-220, 2001.

Tinger A, Waldron T, Peluso N, Katin MJ, Dosoretz DE,
Blitzer PH, Rubenstein JH, Garton GR, Nakfoor BA, Patrice
SJ, Chuang L, Orr JW Jr: Effective palliative radiation thera-
py in advanced and recurrent ovarian carcinoma. Int J Ra-
diat Oncol Biol Phys, 51: 1256-1263, 2001.

Fujiwara K, Suzuki S, Yoden E, Ishikawa H, Imajo Y, Kohno
I: Local radiation therapy for localized relapsed or refracto-
ry ovarian cancer patients with or without symptoms after
chemotherapy. Int ] Gynecol Cancer, 12: 250-256, 2002.
Bae J, Lim MC, Choi JH, Song Y], Lee KS, Kang S, Seo SS,
Park SY: Prognostic factors of secondary cytoreductive sur-
gery for patients with recurrent epithelial ovarian cancer. J
Gynecol Oncol, 20: 101-106, 2009.

Cmelak AJ, Kapp DS: Long-term survival with whole ab-
dominopelvic irradiation in platinum-refractory persistent or
recurrent ovarian cancer. Gynecol Oncol, 65: 453-460, 1997.
Fuks Z, Rizel S, Biran S: Chemotherapeutic and surgical induc-
tion of pathological complete remission and whole abdominal
irradiation for consolidation does not enhance the cure of
stage III ovarian carcinoma. J Clin Oncol, 6: 509-516, 1988.
Choan E, Quon M, GallantV, Samant R: Effective palliative
radiotherapy for symptomatic recurrent or residual ovari-
an cancer. Gynecol Oncol, 102: 204-209, 2006.



