
Introduction

Ovarian carcinoma is currently the second most common

cause of deaths for genital cancer in the Western countries.

Standard management of ovarian carcinoma consists in

combination of surgery and chemotherapy [1, 2]. Recur-

ring ovarian carcinoma is associated with poor prognosis,

with overall survival (OS) following a relapse being de-

pendent on the overall condition of patients, histopatho-

logical type of tumor, size and number of relapse lesions, as

well as time from last platinum-based chemotherapy [3]. 

Most common recurrence locations include pelvis, peri-

toneum, pleura, liver, lungs, lymph nodes, and central nerv-

ous system [3, 4]. About 70% patients with advanced-stage

ovarian carcinoma respond to the first chemotherapy regi-

men; unfortunately, most of these patients experience disease

recurrence, with median time to progression of about 18

months and median OS of about 24 months. The efficacy of

chemotherapy delivered to these patients is lower than that of

the first-line treatment; this means that only a small percent-

age of patients actually benefits from subsequent chemother-

apy [5]. Currently, radiation therapy plays a less significant

role, being used mainly as a next-line or palliative treatment.

The aim of this retrospective study was to assess the re-

sults of radiotherapy in ovarian carcinoma patients.

Materials and Methods

The study was conducted in ovarian carcinoma patients under-

going radiation therapy in the Department of Teleradiotherapy of

the Oncology Center in Bydgoszcz between January 2009 and De-

cember 2013. The analysis covered patients with all stages of

ovarian carcinoma, i.e. FIGO and TNM Stages I-IV (Table 1). The

patients age ranged from 35 to 67 years. The most common can-

cer type as determined in histopathological assessment was ade-

nocarcinoma and its histological variants. Lymph node metastases

were confirmed in 22 patients while N0 Stage was identified in 18

patients. Tumor differentiation Grades G2 and G3 were deter-

mined in 12 and 18 patients, respectively (Table 2). Eleven pa-

tients underwent radiotherapy twice; three patients were irradiated

three times while one patient underwent radiation treatment as

many as five times. Radiotherapy was delivered to the pelvis in 25

patients, para-aortic lymph nodes in 12 patients, local lesions in 11

patients, and metastases in 13 patients; patients had a history of

multiple surgical and/or systemic treatments.

Patients were treated in line with the accepted management

standard; in most cases, this included combination treatment. Sur-

gical treatment was undertaken in all 47 patients; of these, three
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Summary

Relapses of ovarian cancer have poor prognosis, overall survival (OS) after recurrence depends on patient’s performance status, his-

tological cell type, size and number of the relapse, and duration of the platinum-free interval. Pelvis, peritoneum, pleural effusion, liver,

lung, lymph nodes, and central nervous system are the most frequent sites of relapse. The standard treatment for ovarian cancer is a com-

bination of surgery and chemotherapy. This retrospective study aimed to describe incidence, characteristics, outcomes and prognostic

factors of patients with ovarian cancer underwent radiotherapy. Results: In 47 with ovarian cancer underwent radiotherapy. Treatment

modalities were radiotherapy 8- 56 Gy. After optimal treatment the authors observed complete remission in seven patients, and pro-

gression and/or metastases in 40 patients. The present study confirmed that patients with low advancement stage had better prognoses

than patients with advanced disease, as confirmed by OS rates in groups T1 vs. T3 (p = 0.066) and T3 vs. T4 (p = 0.066). What was in-

teresting was that the disease-free survival (DFS) in the group of patients with T3 cancer was longer than in the group of patients with

T1 cancer. Time to marker progression (Ca 125) was longer in groups with FIGO Stage I vs. II and I vs. III (p = 0.016, p = 0.044), while

the time to progression in FIGO Stage II cancer patients was shorter than in FIGO Stage III cancer patients. An interesting result was

also obtained in the analysis of 36-month survival where a larger number of patients without the disease symptoms had T3 Stage can-

cer. New prospective studies, designed to include the aspects of target volumes, total doses and fraction doses, together with the use of

state of the art planning techniques, and therapeutic instrumentation are required. 
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patients required no adjuvant systemic treatment. The remaining

patients received chemotherapy, most commonly platinum-based

regimens in combination with taxoids. 

Disease recurrence was experienced by 44 patients, all of whom

required combination treatment including next-line chemotherapy

and/or radiotherapy and/or surgery. External beam irradiation was

delivered at doses of 8-56 Gy in 47 patients, including 13 patients

who received palliative radiation therapy for metastases. Radiother-

apy consisted of irradiation of the tumor with appropriate margin at

doses of 8-20 Gy in one to five fractions as part of palliative therapy. 

In patients with confirmed metastases into the lymph nodes or

pelvis or patients with local recurrence, target volume most com-

monly included the area from the L1 segment to the obturator foram-

ina, laterally two cm from the pelvic walls on both sides, from 1/3

of pubic symphysis to the S2/S3 intervertebral joint in anteroposte-

rior projection so as to include para-aortic, common iliac, external

iliac, internal iliac presacral, and obturator lymph nodes. 

In patients with confirmed metastases into para-aortic lymph

nodes, target volumes most commonly spanned from the upper

edge of the 12

th

thoracic vertebra down to the L5/S1 intervertebral

joint, including a healthy tissue margin. The treatment was deliv-

ered at total doses of 30-56 Gy, with daily fraction dose of two to

three Gy using six and 15 MeV energy sources. High-dose rate

(HDR) brachytherapy was performed in seven patients at doses

of 10-30 Gy divided into one to four fractions.

Repeated surgery was required by 32 patients, including six pa-

tients who were subjected to at least three surgical procedures.

After completion of the treatment, response was observed in seven

patients, with 40 patients experiencing progression and/or distant

metastases. M1 stage was developed in 31 patients; 22 died of the

disease while the fates of another three patients are unknown. Fol-

low-up visits were held at four weeks after completion of radio-

therapy and then at three-month intervals. Patient follow-up lasted

at least 12 months. Three patients did not report to follow-up vis-

its; further course of their disease remains unknown.

Statistical analysis
Statistical analysis of the was performed using Statistica, ver-

sion 10.0. The association between OS rate, DFS rate, progres-

sion free survival rate, and prognostic factors was estimated

using Kaplan-Mayer model. Differences between categorized

groups were assessed with using the log-rank and Cox-Mantel

tests. Proportions of survivors at 24 and 36 months were as-

sessed using Chi-square test. Statistical significance was con-

sidered at p < 0.05.

Results

OS
Parameters affecting the likelihood of survival were an-

alyzed in the entire group, including: T-staging, FIGO clas-

sification, tumor differentiation grade G, lymph node status,

treatment history including surgery, first, second, third,

next-line chemotherapy, induction chemotherapy, pelvic ra-

diotherapy, local radiotherapy, para-aortic lymph node ra-

diotherapy, radiotherapy of metastases, and brachytherapy.

Log-rank test demonstrated borderline statistical signifi-

cance for longer OS in patients with tumor advancement

stage T1 as compared to T3 (p = 0.066) and higher OS rates

in patients with T3 cancer as compared to patients with T4

cancer (p = 0.064) (Figure 1). A trend towards higher sur-

vival rates was also observed in patients with differentiation

grade G2 as compared to patients with differentiation grade

G3 (p = 0.071). No evidence was provided for N1 Stage

(presence of lymph node metastases) having a negative im-

pact on the survival as compared to N0; likewise, no effect

of distant metastases was observed.

Log-rank and Cox-Mantel tests revealed no significant

effects of the second-, third- and next-line chemotherapy

on OS. The next stage of statistical analysis included the

assessment of the effect of radiation therapy on ovarian car-

cinoma patients. No effect on OS was observed for pelvic

radiotherapy, para-aortic lymph node radiation therapy

(Figure 2), and brachytherapy (p > 0.05). 

A trend towards shorter OS times was observed in pa-

tient undergoing local radiotherapy as compared to patients

not subjected to such treatment (p = 0.079), particularly

with respect to long-term survival (Figure 3). 

In the entire study group, statistical significance (log-rank

test) was determined for the effect of metastases radiother-

apy on OS; patients undergoing such treatment were char-

acterized by longer OS times than patients not subjected to

the metastases-targeted radiotherapy (p = 0.18) (Figure 4).

Table 1. — Patient’s TNM and FIGO Stage.
TNM Stage Number of patients FIGO Stage Number of patients

T1 10 (21.2%) I 7 (14.89%)

T2 13 (27.65%) II 11 (23.40%)

T3 16 (34.04%) III 23 (48.93%)

T4 2 (4.25%) IV 4 (8.51%)

Tx 6 (12.7%) X 2 (4.25%)

Table 2. — Characteristics of patients with ovarian carci-
noma.

Number of patients

Lymph node status

Without lymph node involvement - N0 18 (38.29%)

With lymph node metasases - N1 22 (46.80%)

Unknown status - Nx 7 (14.89%)

Histopathological assesment

Folliculoma 2 (4.25%)

Granulosa cell tumor 1 (2.12%)

Epitheliolid carcinoma 1 (2.12%)

Adenocarcinoma 12 (25.53%)

Adenocarcinoma endometroides 3 (6.38%)

Adenocarcinoma papillare serosum 3 (6.38%)

Adenocarcinoma serosum 1 (2.12%)

Adenocarcinoma clarocellulare 4 (8.51%)

Cystoadenocarcinoma 12 (12.53%)

Infitrartio carcinoma 3 (6.38%)

Carcinoma papillare 2 (4.25%)

Carcinoma serosum 1 (2.12%)

Carcinoma mucinosum 1 (2.12%)

Tumor differentation Grade

Grade 2 12 (25.53%)

Grade 3 18 (38.29%)

Unknown status Gx 17 (36.17%)
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The number of surgical procedures also affected OS at

borderline statistical significance (p = 0.06, lower 95% CI

limit -1.29235; upper 95% CI limit 0.04119). 

DFS
The analysis of DFS time included the assessment of var-

ious parameters using the log-rank test to demonstrate that

DFS was significantly longer in patients with tumor stage

T3 as compared to patients with tumor stage T1 (p=0.03,

lower 95% CI limit -2.62712, upper 95% CI limit

0.104210). Correlation of DFS with lymph node involve-

ment proved to be very interesting. Statistically longer

DFS times were observed in patients with confirmed

lymph node metastases as compared to patients with clin-

ical stage N0 (p = 0.046). Statistical evaluation was also

performed for tumor differentiation grade confirming that

Figure 1. — Overall survival in pa-

tients with ovarian cancer in TNM

stage.

Figure 2. — Overall survival in pa-

tients with ovarian cancer with

para-aortic lymph node radiother-

apy vs. without radiotherapy.

Figure 3. — Overall survival in pa-

tients with ovarian cancer with local

radiotherapy vs. without radiother-

apy.
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the DFS was longer in patients with tumor grade G2 as

compared to patients with tumor grade G3 (p = 0.27). 

With the Cox-Mantel test, a significant effect on DFS

was demonstrated for first-line chemotherapy vs. no sys-

temic treatment (p = 0.007). Patients treated with induc-

tion chemotherapy were characterized by shorter DFS as

compared to patients not subjected to this treatment (p =
0.002). 

The study did not demonstrate any effect of the

second-, third-, and next-line chemotherapy on longer DFS;

similarly, no effects were observed for pelvic radiation ther-

apy, para-aortic node radiation therapy or local radiother-

apy. A trend towards shorter DFS times was observed in

the group of patients undergoing palliative radiation ther-

apy for distant metastases as compared to patients not sub-

jected to radiation therapy (p = 0.08) (Figure 5). 

Figure 4. — Overall survival in pa-

tients with ovarian cancer with

metastases radiotherapy vs. without

radiotherapy.

Figure 5. — Disease-free survival in

patients with ovarian cancer with

metastases radiotherapy vs. without

radiotherapy. 

Figure 6. — Disease-free survival in

patients with ovarian cancer with

brachytherapy vs. without brachy-

therapy.
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The next stage of statistical analysis included the assess-

ment of the effect of brachytherapy on ovarian carcinoma

patients. No effect on the DFS was observed (p > 0.05)

However, curves in the Kaplan-Meier graph reveal a sig-

nificant effect on local tumor control, particularly in the ini-

tial months, although no statistical significance has been

reached (Figure 6). DFS time was longer in the group with

minimum one surgical procedure as compared to no surgi-

cal procedures, with the difference at the border of statisti-

cal significance (p = 0.055). 

Time until Ca125 marker progression
The next stage of the study included the analysis of time

until Ca125 marker progression. The analysis revealed

longer times until Ca125 marker progression in patients with

FIGO stage I cancer as compared to patients with FIGO

stage II cancer (p=0.016) as well as in patients with FIGO

stage I cancer as compared to patients with FIGO stage III

cancer (p=0.044). What is interesting, as shown in the graph,

patients with FIGO stage II cancer had shorter times to pro-

gression than patients with FIGO stage III cancer, although

the differences were not statistically significant). 

The next step of the statistical analysis made use of the

log-rank and Cox-Mantel tests to determine the effects of

pelvic, para-aortic nodes radiotherapy, local radiation ther-

apy, brachytherapy and metastases-targeted radiotherapy in

ovarian carcinoma patients. Shorter times to marker pro-

gression were observed in patients receiving palliative ra-

diotherapy for distant metastases as compared to patients

who were not subjected (did not require) such treatment; the

result was at the border of statistical significance (p=0.060). 

None of the other parameters subject to the analysis, such

as first-, second,- or next-line chemotherapy had any sig-

nificant effect on the time to Ca125 marker progression. 

24- and 36-month survival
Spearman's analysis was employed to analyze OS and

DFS 24 and 36 months after treatment. The study showed

that in the group of patients who survived 36 months with-

out any symptoms of the disease, Stage T3 was more com-

mon than Stage T1 or T2 (p = 0.03). The study showed that

the group of patients who survived 24 and 36 months with-

out disease recurrence included more patients with base-

line confirmation of node metastases as compared to

patients with N0 Stage (p = 0.25 and p = 0.25, respec-

tively). Further analysis revealed that in the group of pa-

tients who survived 36 months without any symptoms of

the disease, Stage G2 was more common than Stage G3,

and the result was at the border of statistical significance (p
= 0.062). A borderline significance trend was observed to-

wards a higher percentage of patients who survived 36

months without any symptoms of the disease and who had

not been subjected to metastases-targeting radiation therapy

(p=0.073). Statistical analyses of OS of 24 months after the

baseline treatment revealed that a higher number of patients

survived in the group not subjected to local radiation ther-

apy as compared to patients who underwent local radio-

therapy (p=0.01). A similar situation was observed in

relation to surgical treatment: a higher percentage of pa-

tients survived 24 and 36 months after the baseline treat-

ment if they had undergone surgery, as compared to patients

not subjected to surgery (p = 0.01 and p = 0.036, respec-

tively).

Discussion

Recent years have witnessed a return to radiotherapy as

adjuvant treatment of ovarian carcinoma. That was due to

the dynamic advances in the techniques involving the plan-

ning and delivery of radiation beam treatments. The goal

of radiotherapy is to treat the largest possible volume within

the abdominal cavity with possibly lowest risk of early or

delayed radiation-induced reactions and good protection of

critical organs. 

Treatment of ovarian carcinoma poses a significant chal-

lenge to radiotherapist as no standards are available re-

garding irradiation, including total dose, fraction doses or

target volume outlines. This is particularly important as the

number of reports on the subject is limited and dates back

to 1980s and 1990s or is based on small patient groups

and/or short follow-up periods [6-12].

The present study confirmed that patients with low ad-

vancement stage had better prognoses than patients with

advanced disease as confirmed by OS rates in groups T1

vs T3 (p = 0.066) and T3 vs. T4 (p = 0.066). What is inter-

esting, the DFS in the group of patients with T3 cancer was

longer than in the group of patients with T1 cancer. Time to

marker progression (Ca 125) was longer in groups with

FIGO Stage I vs. II and I vs. III (p = 0.016, p = 0.044), while

the time to progression in FIGO Stage II cancer patients

was shorter than in FIGO Stage III cancer patients. An in-

teresting result was also obtained in the analysis of 36-

month survival where a larger number of patients without

the disease symptoms had T3 Stage cancer. 

The obtained results regarding cancer staging could have

been affected by the number of patients in the study group;

however, in the present Author's opinion, the difference in

management protocols for patients with low FIGO and

TNM stage cancers and advanced cancer patients might be

of importance here. In addition, ovarian carcinoma is diffi-

cult to diagnose and stage which might significantly affect

the obtained results.

Another parameter subject to the analysis was the lymph

node involvement status. The study revealed longer disease-

free progression times in N(+) patients as compared to N0

patients; in addition, the analysis could not confirm that

lymph node metastases contributed to longer survival. This

might confirm errors in the accuracy of disease staging

and/or presence of micrometastases in N0 patients. The role

of lymphadenectomy in patients with advanced ovarian car-
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cinoma is unclear. Some authors recommend intraopera-

tional removal of pelvic and para-aortic lymph nodes, high-

lighting that lymph node metastases are observed in 50-70%

of ovarian carcinoma patients. The researchers point out that

this is the only way allowing for actual disease staging, as

well as for the removal of bulky lymph nodes, thus signifi-

cantly affecting the PFS, although having no effect on OS,

as studies show. One should remember that besides lymph

node metastases that accompany the disease spread, isolated

lymph node metastases are also possible. In these cases,

consideration of different therapeutic approaches, including

radiotherapy, is recommended [13, 14].

An important result was the lack of the effect of the next-

line chemotherapy on the OS as well as on the DFS, indi-

cating therapeutic nihilism and the need to search for novel

methods for the treatment of ovarian carcinoma. While ra-

diotherapy of the entire abdominal cavity is controversial,

the use of radiation in recurrent cancer and/or palliative

treatment seems to be the main indication for the use of this

technique in ovarian carcinoma patients [15, 16]. On the

other hand, the only randomized trial that confirmed an in-

crease in the OS and the PFS, as well as a reduction in the

rate of recurrences, was the study conducted by Sorbe in

which patients with advanced ovarian carcinoma after in-

duction chemotherapy were subjected to radiotherapy of

the entire abdominal cavity with higher doses targeted to

the pelvic region [17].

The present study could not confirm the effect of radio-

therapy on OS; however, it revealed good local control and

positive impact on the DFS, particularly when the irradia-

tion volume included para-aortic lymph nodes. The study

results might have been affected by the total doses deliv-

ered during the treatments: some authors recommend doses

as high as 45-60 Gy being delivered to bulky lymph node

tumors in salvage therapy, while suggesting that even these

doses might be insufficient [7, 10, 18, 19]. 

Blanchard et al. [13] analyzed a group of 640 ovarian

carcinoma patients, 27 (4.2%) of whom developed isolated

recurrences in lymph nodes. In 23 patients, the recurrence

was correlated with an increase in the level of the Ca125

cancer marker. Most commonly, the recurrence was ob-

served in retroperitoneal lymph nodes, followed by supra-

clavicular, mediastinal, mesenteric, and axillary lymph

nodes. The treatment of recurrence episodes was varied. In

48% of cases, the disease recurrence was observed more

than two years after cancer diagnosis. Mean OS was 68

months (12-210 months), while mean OS after lymph node

recurrence was 26 months. Authors demonstrated no dif-

ferences in two-year survival rates following a lymph node

recurrence in the group of early recurrences (< 24 months)

vs. the group of delayed recurrences (> 24 months) (59%

and 47%, respectively). According to the authors, patients

benefit most from radiotherapy in cases of isolated recur-

rence or recurrence in lymph nodes, particularly para-aor-

tic lymph nodes [13].

Fujiwara et al. [20] assessed a group of isolated or multi-

ple recurrences after disease spread was ruled out. The mean

number of recurrences per patient was two (1-5), with a total

of 44 recurrence foci in 20 patients. Patients were qualified

to radiotherapy with total doses of 40-68 Gy administered in

1.6-2.0 Gy fractions. Tumor regression was observed im-

mediately after treatment completion in 42 recurrences, with

39 recurrences responding within two to three months after

the start of radiotherapy. The percentage of tumor regres-

sions was higher in patients with lesions smaller than five

cm and in cases when recurrences occurred in lymph nodes.

However, according to the authors, disease progression out-

side radiation target volume occurred in most patients. 

The study conducted by Tinger et al. [16] included 80 pa-

tients with ovarian carcinoma remission after at least one

laparotomy and chemotherapy including one to 20 cycles of

platinum-based agents. Some patients were subjected to ra-

diotherapy targeting more than one site of recurrence and/or

metastasis; in 64 patients, radiation was delivered to ab-

dominal cavity, while 11 brain metastases and five metas-

tases into other organs were also observed. Authors were

able to achieve therapeutic response in 73% of patients, with

complete resolution of symptoms, i.e. tumor mass and/or Ca

125 levels in 28% of patients. Partial response was observed

in 45% of patients, while 11% of patients experienced pro-

gression during radiotherapy. Survival rates over periods of

one, two, three, and five years after diagnosis were 89%,

73%, 42%, and 33%, respectively. Respective survival rates

after completion of radiotherapy were 39%, 27%, 13%, and

10%, according to authors' estimates [16]. 

Many studies unambiguously point to the important role

of radiotherapy in palliative treatment of ovarian carci-

noma, particularly in metastases to the brain, bones, and

lymph nodes [21]. Clinical symptoms may be related to re-

currence within pelvis minor, as well as to metastases to

the brain, lungs, and other locations. In their analysis of

available literature, Delaney et al. [21] estimated that dis-

ease spread is observed in 38% of patients, with palliative

radiotherapy indicated in 11% of patients. As shown by the

studies, complete resolution of complaints is achieved after

irradiation in 50-70% of patients [12, 15, 16, 20]. In about

one-third of patients, the effect is maintained for about one

year. The recommended total dose is about 30-45 Gy, de-

pending on the general condition of the patient, cancer type

and treatment history [3, 22]. 

Many authors recommend radiotherapy in palliative

treatment of e.g. brain metastases, incidence of which has

increased in recent years. Whole brain irradiation increases

survival in ovarian carcinoma patients [3, 13]. 

Corn et al. [15] applied this treatment in 32 patients,

demonstrating clinical response in 23 individuals. Of those,

the response was maintained until death in 71% of cases.

The present study confirmed the importance of radiother-

apy in palliative treatment, as patients subjected to this type

of treatment had longer survival, although their DFS times
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were shorter than in patients not subjected to radiotherapy

due to distant metastases, obviously due to the stage of the

disease. In addition, the study suggested that the control of

24-month survivals was better in the group of patients un-

dergoing palliative radiotherapy, as compared to patients

subjected to local radiotherapy. This indicates better radio-

therapeutic control in the treatment of metastases as com-

pared to local disease. The outcome might have been

impacted by the fact that patients undergoing local treatment

had history of multiple failures of other therapies (either sur-

gical or systemic), where the treatment of metastases using

irradiation was usually a primary treatment, commonly ad-

ministered as a part of combination therapy. 

The present study could not confirm the effect of

brachytherapy on DFS. On the other hand, brachytherapy

helped to achieve good local control, particularly within the

first months after initiation of the treatment. The outcome

might have been affected by the number of subjects, as clin-

ical experience demonstrated an important role of

brachytherapy in the treatment of ovarian carcinoma, par-

ticularly in advanced diseases including infiltration of uter-

ine body and/or cervix and/or vaginal wall, as well as in

helping to achieve good local control of the disease and/or

antihemorrhagic effect [23]. 

The results presented herein as well as those reported by

other authors suggest an important impact of adjuvant treat-

ment in ovarian carcinoma patients, while indicating that

radical surgery remains the imperative treatment goal as

having an important effect on local control of the disease

and increase in survival. 

The results obtained in the present study should be sub-

jected to further analyses in larger groups of patients; how-

ever, they may reflect inaccurate staging of the disease in

patients in whom clinical presentation suggested a low

stage and thus affected the extent of the procedure and im-

pacted the overall survival and DFS.

Introduction of novel techniques of radiation planning fa-

cilitates irradiation of the largest possible volume within

the abdominal cavity with the possibly lowest risk of early

or delayed radiation-induced reactions in critical organs.

The available techniques of intensity-modulated radiation

therapy (IMRT), RapidArc, or tomotherapy may provide

maximum protection of critical organs such as kidneys,

liver, and intestines while ensuring precision and short

treatment times when combined with image-guided radia-

tion therapy (IGRT) [24-27]. 

It seems that the views on the role of radiotherapy in ovar-

ian carcinoma treatment should be revised. The marginal

use of radiotherapy should be extended by indications in the

treatment of residual disease, post-surgery or post-

chemotherapy residues, isolated inoperable metastases, re-

currences, as well as in irradiation of the entire abdominal

cavity in patients not qualified and/or resistant to chemo-

therapy or not consenting for other treatment methods. It

should also be kept in mind that this treatment may be com-

bined with intraoperative radiotherapy (IORT) in an in-

creasing number of sites, providing an interesting alternative

in the treatment of this disease [22, 26, 28]. 

Conclusion

In conclusion, the main limitation of the present study

was the fact of its being a retrospective study in a small

group of ovarian carcinoma patients. On the other hand, ac-

cording to the Author’s knowledge, this is one of few stud-

ies dealing with the role of radiotherapy in the treatment of

ovarian cancer.

New prospective studies, designed to include the aspects

of target volumes, total doses, and fraction doses, together

with the use of state of the art planning techniques and ther-

apeutic instrumentation are required. Other problems re-

maining to be solved are to determine the time point at

which radiotherapy should be considered, whether the treat-

ment should be administered in a standalone or combined

fashion (together with chemotherapy and/or IORT and/or

surgery), and what would be the appropriate order of thera-

peutic actions. 
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