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Introduction: The current study aimed at comparing the results of radical radiotherapy
(RT) or chemoradiotherapy (CRT) in patients with cervical cancer and evaluating the
prognostic factors.
Methods: CRT is the standard of care for locally advanced cervical cancer with the
five-year survival rate of 30%–80%. In 1978-2006, a total of 716 patients with cervical
cancer stage IB2-IVB were retrospectively analyzed for RT and CRT. In intracavitary
brachytherapy, the median dose was 24 Gy and follow-up was 78 months. CRT was
treated with 45 Gy external radiotherapy with cisplatin 40 mg/m2 given once a week.
Results: The five-year pelvic control rate was 56.2% in the radical RT arm and 75.8%
in the combined arm (P=0.01); disease-free survival and overall survival rates were
47%-56.3% (P=0.09) and 44.9%-52.5% (P=0.03), respectively. Treatment failure was
detected in 317(50.5%) of 627 patients in the RT arm and in 30 (33.7%) of 89 patients
in the CRT arm (Chi-squared value=8.86, P<0.01). Treatment failure rate was high in
the 1st two years. Distant metastases were detected in 116 patients in the RT and 17
patients in the CRT arms. Hematological side effect rates in the CRT arm -anemia,
thrombopenia, and leukopenia- were 33.7%, 13.5%, and 28.1%, respectively. The
prevalence of rectitis, cystitis, and skin and subcutaneous fibrosis in the RT arm
was 9.4%, 4.8%, and 2.2%, and in the CRT arm was 12.4%, 11.2%, and 13.5%,
respectively.
Conclusions: CRT increased pelvic control and overall survival rate based on the
findings; it can be the preferred treatment modality because of its high response rate
and acceptable toxicity.
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INTRODUCTION
Cervical cancer is the 2nd most common
gynecologic cancer. Approximately 25% of
cervical cancer cases are in advanced stage at
diagnosis [1]. In 1999, the National Cancer Institute
issued a clinical announcement recommending
concurrent cisplatin-based chemoradiotherapy
for female patients with cervical cancer due to

the results of five randomized phase III trials
reporting a 30% increase in overall survival rate
with an acceptable level of toxicity. Concomitant
chemoradiotherapy reduces cervical cancer
mortality by 30%-50% and is recommended for
patients with cervical cancer [2, 3]. The concurrent
use of chemotherapy and radiotherapy creates a
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synergistic effect by increasing the sensitivity of
tumor cells to radiation [1, 3-7].
METHODS
The current retrospective study evaluated patient
files from the Department of Radiation Oncology
of Cerrahpasa Faculty of Medicine, Istanbul
University- Cerrahpasa, Istanbul, Turkey. A total
of 716 subjects underwent radical radiotherapy or
chemoradiotherapy for cervical cancer from 1978 to
2006. The study was approved by the Institutional
Review Board of Istanbul University. The data are
summarized in Table 1.
Table 1: Patient Characteristics
Radiotherapy, Chemoradiotherapy,
No.(%)
No.(%)
Age, yr
≤ 39

69(11.0)

14(15.7)

40-49

121(19.3)

17(19.1)

50-59

187(29.8)

25(28.1)

60-69

169(27.0)

30(33.7)

70-79

69(11.0)

3(3.4)

80-89

11(1.8)

–––

1(0.2)

–––

578(92.2)

85(95.5)

44(7.0)

2(2.0)

5(0.8)

2(2.0)

90
Histology
Squamous
Adeno
Adenosquamous
Grade
I

115(18.3)

11(12.4)

II

198(31.6)

38(42.7)

III

124(19.8)

12(13.5)

Unknown

190(30.3)

28(31.4)

IB2

40(6.4)

6(6.7)

IIA

29(4.6)

1(1.1)

IIB

Stage

287(45.8)

62(69.7)

IIIA

20(3.2)

4(4.5)

IIIB

223(35.6)

14(15.7)

IVA

14(2.2)

–––

IVB

14(2.2)

2(2.2)

<4

101(16.1)

16(18.0)

≥4

245(39.1)

73(82.0)

Unknown

281(44.8)

–––

<12

276(44.0)

51(57.3)

≥12

235(37.5)

38(42.7)

Unknown

116(18.5)

–––

TM size, cm

Hb, g/dL

16

After the treatment, patients were followed up every
three months for the 1st two years, every six months
for the following three years, and once a year
after the 1st five years. Each follow-up included
a gynecological examination and vaginal smear
testing. Furthermore, a routine blood test, as well
as chest X-ray and radiological examinations were
performed every six months, with additional tests
in cases of suspected recurrence or metastasis. The
current study assessed pelvic control (PC), diseasefree survival (DFS), and overall survival (OS) using
Kaplan-Meier estimate and the log rank test [8] in
the subjects. The significant factors in univariate
analysis were also included in the multivariate
analysis. Qualitative data were compared with the
Chi-squared test, and Cox regression was used for
multivariate analysis [9]. RTOG/EORTC acute and
late radiation morbidity scoring schema criteria
were used to determine the early side effects and late
complications [10].
RESULTS
For the radiotherapy (RT) group, median pelvic RT
dose was 52 Gy, and median course of treatment
was 43 days. Median intracavitary brachytherapy
dose was 24 Gy, and median follow-up time was
78 months. For the concurrent chemoradiotherapy
(CRT) group, 40 mg/m2 cisplatin was concomitantly
administered once a week. However, due to
simultaneous toxicity, several subjects stopped
chemotherapy after a certain number of cycles:
four cycles for 24 patients (26%), three cycles for
10 patients (11%), and two cycles for two patients
(2%). Median pelvic radiotherapy dose was 45 Gy
(45-54), and median treatment time was 38 days.
Median intracavitary brachytherapy dose was 27.5
Gy, and median follow-up time was 35 months. For
all patients, the two-year PC, DFS, and OS rates were
64.5%, 57.9%, and 64.9% and the five-year rates
were 58.3%, 47.99%, and 45.9%, respectively. The
two- and five-year PC rates were 62% and 56.2%
for the radical RT group, and 82.8% and 75.8% for
the CRT group, respectively (P=0.01). The two- and
five-year DFS rates were 56.5% and 47% for the
radical RT group, and 67.4% and 56.3% for the CRT
group, respectively. The DFS rates were higher in
the CRT group compared with those of the radial
RT group; however the difference was statistically
insignificant (P=0.09). The two- and five-year OS
rates were respectively 63% and 44.9% for the radical
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RT group, and 78.3% and 52.5% for the CRT group
(P=0.03). Treatment failure was noticed in 317 of
627 patients in the radial RT group (50.5%) as well
as 30 of 89 subjects in the CRT group (33.7%) (Chisquared value=8.86, P <0.01). Treatment failure was
evaluated under three subgroups of local (central,
peripheral, central, and peripheral), distant, and
combined. Failure rates were high in both treatment
groups in the 1st two years. There were 116 and 17
cases of distant metastasis in the radial RT and the
CRT groups, respectively. Distant metastases were
localized primarily in the para-aortic lymph nodes,
the lungs, bones, and liver in the radial RT group,
and in the lungs, abdomen, and para-aortic lymph
nodes in the CRT group.

affected PC, DFS, and OS rates. Hemoglobin levels
<12 g/dL and the presence of post-treatment residual
tumor were poor prognostic factors for all three
parameters. Simultaneous central and peripheral
involvement in local recurrence indicated poor
outcome for all three parameters (Table 2).
The univariate analysis of the CRT group indicated
that PC, DFS, and OS rates were low in advanced
cancers. It was observed that >4 cycles of
chemotherapy improved PC rate. Hemoglobin levels
<12 g/dL and the presence of post-treatment residual
tumor were poor prognostic factors for PC and DFS.
Simultaneous central and peripheral involvement in
local recurrence indicated poor outcome for all three
parameters (Table 3).

Univariate Analysis

Multivariate Analysis

The univariate analysis of the radial RT group
indicated that PC and DFS were low for younger
patients (<55 years). Also, advanced cancers and
tumors larger than 4 cm at diagnosis adversely

The multivariate analysis of the radial RT group
indicated that PC and DFS rates were affected
by the localization of pelvic recurrence and
the presence of residual tumors, whereas OS

Table 2: Univariate Analysis Results in the RT Arma
Radiotherapy Treatment
Pelvic Control
3 years, %
Age, yr

P Value

Disease-Free Survival
3 years, %

<0.001

P Value

Overall Survival
3 years, %

0.01

0.32

<55

50.3

46.1

49.90

≥55

66.2

55.7

65.10

Stage

<0.001

<0.001

<0.001

IB2

96.7

92.8

83.70

IIA

79.4

76.8

81.30

IIB

67.1

58.8

62.70

IIIA

55.0

50.0

47.60

IIIB

44.7

38.9

41.60

IV

19.8

08.6

11.60

TM size, cm

0.029

<0.001

<0.001

<4

62.4

48.2

56.6

≥4

47.6

38.5

44

Residual Tm

<0.001

Yes

4.70

No

75.3

Local Relapse
Central
Peripheral
Central+Peripheral

<0.001
3

<0.001
5

66
<0.001

70
<0.001

<0.001

4

4

20

10

10

22

5

Hb, g/dL

04.5
<0.001

P Value

12
<0.001

<0.001

<12

47

40

43

≥12

66

59

66.30
17
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Table 3: Univariate Analysis Results in the CRT Arma
Chemoradiotherapy Treatment
Pelvic Control
3 years, %

Disease-Free Survival

P Value

Age, yr

3 years, %

P Value

0.1

Overall Survival
3 years, %

0.17

0.18

<55

68.1

53.6

56

≥55

83.4

65.5

69.3

Stage

0.01

<0.001

0.009

IB2

100

100

100

IIA

100

83.3

80.0

IIB

80.5

75.0

69.6

IIIA

75.1

64.4

50.0

IIIB

51.0

42.9

27.3

0

0

0

IV
Tumor Size, cm

0.14

<4

81.9

≥4

68.5

0.19
64.5

57.1

0.05

<4

57.1

≥4

78.8

0.28
68.2

53.7

Chemotherapy Treatment, cycle

0.8
59.9

0.53
67.5

58.3

Residual Tm

62

<0.001

0.03

0.21

Yes

84.4

45.6

5

No

54.3

65.4

70

Local Relapse

<0.001

Central
Peripheral
Central+Peripheral

<0.001

<0.001

10.5

9

35

66

33

66

0

0

Hb, g/dL

0.02

0
0.016

0.12

<12

67

48.1

55.3

≥12

87.2

73.2

57.1

rate was affected by the localization of pelvic
recurrence and the stage of the disease (Table
4). Multivariate analysis of the CRT group
indicated that PC, DFS, and OS rates were lower
in advanced cancers, and the presence of residual
tumors negatively affected PC. Localization of
pelvic recurrence significantly affected PC, DFS,
and OS; hemoglobin levels <12 g/dL adversely
affected DFS rate (Table 4).

P Value

Side Effects
In the radial RT group, the prevalence of grade II
skin side effects was 9.9% and grade I diarrhea
was 12.1%. In the CRT group, the prevalence of
grade I radiation dermatitis was 25.8% and grade
I diarrhea was 32.6%. Hematologic side effects
were more common in the CRT group than the
radial RT group. The prevalence of grade I anemia,
thrombocytopenia, and grade II leukopenia was

Table 4: Multivariate Analysis Results of the CRT and the RT Arma
Pelvic Control, P Value
CRT

Overall Survival, P Value

CRT

RT

CRT

RT

Stage

0.03

0.6

0.02

0.06

0.04

0.005

Residual Tm

0.01

<0.001

0.50

0.06

0.60

0.400

Local relapse

<0.001

<0.001

<0.001

<0.001

0.04

<0.001

0.10

0.7

0.03

<0.001

0.80

0.700

Hb
a

Disease-Free Survival, P Value

RT

P <0.05 was considered as the level of significance
18
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33.7%, 13.5%, and 28.1%, respectively. The rectal,
bladder, and skin side effects and subcutaneous
radiation fibrosis were more common in the CRT
group. The prevalence of grade II rectitis, cystitis,
and radiation dermatitis and subcutaneous fibrosis
was 9.4%, 4.8%, and 2.2% in the radial RT group,
and 12.4%, 11.2%, and 13.5% in the CRT group,
respectively. There were no grade IV side effects in
either group. There were no cases of nephrotoxicity
or ototoxicity in the CRT group.
DISCUSSION
Until the 2000s, cervical cancers were treated with
radiotherapy; local control rates ranged 35% to
90%, and two-thirds of all recurrences were local
[1, 4, 5]. Researchers worked on many agents to
improve the effectiveness of radiotherapy, including
cisplatin, 5- fluorouracil (FU), mitomycin-C, and
hydroxyurea. Radiotherapy was used alone to treat
cervical cancers, until a clinical announcement
was issued by the National Cancer Institute
(NCI) in 1999. Concomitant chemoradiotherapy
aims to increase radio-sensitivity and decrease
tumor cell repopulation through several different
mechanisms: it prevents the repair of radiationinduced DNA damage, reassorts tumor cells into
radiation-sensitive phases, and reoxygenates
radiation-resistant hypoxic tumor cells [1, 3, 11,
12]. Gynecologic Oncology Group conducted a trial
(GOG #85) on 368 patients with cervical cancer
(stages IIB, III, or IVA). The five-year survival rate
was 62% for patients treated with cisplatin and 5-FU,
and 50% for patients treated with hydroxyureabased concomitant chemoradiotherapy. However,
acute gastrointestinal toxicity was higher in the
cisplatin/5-FU group [13]. In another study by the
Gynecologic Oncology Group (GOG #120), 526
cases (stages IIB-IVA) were reviewed. The DFS
and OS rates of the patients treated with cisplatin
(single-agent or combination) were higher than
those of the ones treated with hydroxyurea (P<0.01)
[12]. Radiotherapy Oncology Group (RTOG #9001) conducted a phase III trial on patients with
cervical cancer (stages IB-IVA), and found that
DFS and OS rates were higher among patients
receiving concurrent chemoradiotherapy [7].
To compare concurrent therapy with radiotherapy
alone, Wong et al., used 25 mg/m2 of cisplatin to treat
patients with cervical cancer (stages IIB-III). They
found that the treatment response rates were higher

in the cisplatin-based chemoradiotherapy group;
however, local control and survival rates were not
significantly different between the groups [14]. In
the phase III randomized study of the Gynecologic
Oncology Group (GOG #123), it was observed that
at the end of 36 months follow-up, the PC, DFS,
and OS rates increased in patients receiving weekly
concomitant cisplatin treatments. The three-year
survival rates were 83% for the chemoradiotherapy
group, and 74% for the radiotherapy group [12].
In contrast to these five studies, the study of the
National Cancer Institute of Canada (NCIC) did
not find a significant difference in terms of survival
rate after 82 months follow-up [13]. Finally, a metaanalysis (2008) on 18 randomized trials showed that
chemoradiotherapy improved OS rates in cervical
cancer. Cisplatin-based chemoradiotherapy also
increased DFS and OS rates [13].
The main treatment modality in cervical cancer is
radical radiotherapy with concomitant cisplatinbased chemotherapy. The current study found that
concurrent chemoradiotherapy increased the fiveyear PC and OS rates from 56.2% and 45% to 75.8%
and 53%, respectively (P=0.01, P=0.03). The current
study also found that the five-year DFS rate was
higher in the CRT group than the radial RT group
(56.3% vs. 45%); however, the difference was not
statistically significant (P=0.09). The current study
results were consistent with those of the reviewed
literature. Cisplatin is an antineoplastic agent
preferred for concomitant chemotherapy due to its
low bone marrow toxicity. One of the major side
effects of concurrent chemotherapy is hematological
toxicity. In their study on stage IB2 cervical cancer,
Keys et al., found that chemoradiotherapy was
associated with higher hematological toxicity, and
higher grade I and II genitourinary side effects;
however, late side effects were not significantly
different from those of the patients receiving radical
radiotherapy [5]. The current study also found
that hematological toxicity was more common in
the CRT group (52.8%). Also, 28.1% of patients
had grade II leukopenia and 27% had grade II
gastrointestinal side effects; thus, the current study
toxicity results were comparable to those of Keys
et al.; however, the current study late side effects
findings were somewhat different, where in the CRT
group, the rates of rectitis and cystitis were 12.4%
and 11.2%, respectively, and late gastrointestinal
side effects were slightly higher in the CRT group.
19
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Studies show that chemoradiotherapy, especially with
cisplatin, improves survival rate of cervical cancer.
In the current study, five-year survival rates were
44.9% and 52.5% in the radial RT and CRT groups,
respectively. The higher survival rates of the CRT
group indicated that concurrent chemoradiotherapy
can decrease treatment failure rates. Treatmentrelated side effects, most particularly hematological
toxicity, were more common in the CRT group.
However, these side effects were evaluated as
tolerable.
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