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Abstract:

Objectives: Concurrent Chemoradiation therapy (CCRT) is the standard treatment for inoperable cervical cancer. The

purpose of this study was to compare the outcomes of CCRT with cisplatin and radiotherapy (RT) for inoperable cervical

cancer. Methods: From January 2OI2tolune2012,60 female patients with FIGO stage IIB to IVA were enrolled in this

randomized phase Itr trial to compare radiotherapy (RT) alone with chemo radiotherapy (RT 5 Fraction in a week and

Cinplatin 40 mg weekly). External beam radiation therapy was delivered using a telecobalt-60 unit. This was followed by

21 Gy of intracavitary brachytherapy. Results: In total, 30 patients were recruited: RT alone (30) and CCRT (30). The age

of patients ranged from 26-65 years. There was statistically significant (p value < 0.037) complete response (70.00%io

CCRT group vs 43.30Vo RT group) in CCRT group. Conclusion: CCRT was seen to have better efficacy for patients with

inoperable cervical cancer than RT alone.

Key words: Inoperable cervical cancer, chemoradiation therapy, radiotherapy.

IBSMMU J 2014 ;7 (2) : 84-90]

Introduction:

The cervix is the important part of uterus. Its adjacent

areas are the anterior, posterior and laterul vaginal

fornices. Anteriorly the cervix is related to the base of the

bladder and posteflorly the rectum and the pouch of

Douglas. Laterally it is related to the ureters. The junction,

between the primary colummar epithelium of the endocer-

vix and squamous epithelium of the ectocervix is the site,

where cervical carcinoma develops. Over 807o of tumors

of the cervix are squamous cell carcinoma. Approxi-

mately L5%o are classified as adenocarcinoma and other

rare histological varieties include-adenosquamous carci'

noma, adenoid cystic carcinoffi&, small cell carcinoffio,

undifferentiated carcinoma, s arcomas, malignant lympho-

mas (Primary and metastatic) and othersl.

Worldwide, carcinoma of the uterine cervix or cervical

carcinoma is the second most cofllmon cancer in women,
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accounting for l\Vo of all malignancies. The incidence

and mortality rates caries among the countries, the highest

rates being recorded in the developing countries. The

global yearly incidence of cervical cancer for 2002 was

493,200; the annual death rate was 273,500. It is

estimated that in the year 2005, there were about 520,000

cervical cancer cases in the world, of which 443,000 were

in the developing countries. Over 80Vo of the cervical

cancer cases presents at a furly advanced stage with five

years survival rates less than 407o. It is the most common

cancer is the most frequent cause of cancer death in

women. Although the me an age of diagnosis rs 52 years,

carcinoma of the urerine cervix cafi be found in women

between the ages of 17 and 90 years2.

In Bangladesh, about 25000 women are diagnosed as

carcinoma of uterine cervix every year. Mortality is very

high; nearly half of them die annually. Frequency of carci-

noma of the uterine cervix from hospital based registry is

22-297o. International federation of Gynecologic &

Obstetrique (FIGO) clinical sage of disease at presenta-

tion is the most important predictor of long-term survival.
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Recurrencess more than five years after treatment are

extremely rare3.

After establishing the diagnosis of invasive cervical

cancer histologically, the disease is staged clinically.

Patients with cervical carcinoma should be treated with

close collaboration between the gynecologic oncologist

and the radiation oncologist, and an integrated team

approach should be vigorously pursued. Invasive cervical

cancer may be treated by surgery, radiotherapy, or a

combination of both, with or without chemotherapy.

Surgical treatment (radical hysterectomy) is effective

management for early stages of cervical cancer. Cervical

carcinoma is one of the malignancies that have been effec-

tively treated with radiotherapy. Radiotherapy involves

using ionizing radiation to kill cancer cells and can be

used to treatearly as well as late stages of cervical cancer.

Concurrent chemo-radiation should be considered in

preference to radiation alone in the treatment of early

stage carcinoma uterine cervix with poor prognostic

factors after surgery and in the locally advanced cervical

carcinoma. Chemotherapy is not used as a primary line of
treatrnent for cervical cancero.

Molecular and epidemiologic evidence clearly indicate

that certain type of human papilloma virus (HPV), which

is sexually transmitted, are the principal causes of
invasive cervical cancer and cervical intraepithelial

neoplasia (CIN). More than 100 HPV-16 and HPH-18 are

types most conrmonly linked with cancer, present in 7O7o

of cervical cancers and high-grade CINs. Two vaccines to

prevent cervical cancer were approved by the FDA and

became available rn 2006 and 2009 respectivelya.

Patients with cervical carcinoma should be treated in close

collaboration with the gynecologic oncologist and the

radiation oncologist, and an integrated team approach

should be vigorously pursued. Invasive cervical cancer

may be treated by surgery, radiotherapy, or a combination

of both, with or without chemotherapys.

Surgical treatment (radical hysterectomy) is effective

management for early stages of cervical cancer. Cervical

carcinoma is one of the malignancies that have been effec-

tively treated with radiotherapy. Radiotherapy involves

using ionizing radiatron to kill cancer cells and can be

used to treat early as well as late stages of cervical cancer.

Concurrent chemo-radiation should be considered in

preference to radiation alone in the treatment of early

stage carcinoma uterine cervix with poor prognostic

factors after surgery and in the locally advanced cervical

carcinoma. Chemotherapy is not used as a primary line of

treatment for cervical cancer.

An updated RTOG tial for advanced cervical cancer

stage (stage IIB-IVA disease) compared pelciv EBRT

plus concuffent 5-FU and cisplatin with pelvic and paru-

aortic EBRT in both arms, these therapies were followed

by intracavrtary irradiatron. The addition of chemotherapy

to irradiation improved 5-years survival from 557o to 797o

and disease-free survival from 46Vo to 7 47o for stage

IB/IIA diseases by reducing the rates of both local recur-

rence and distant metastases. For stage IIIIIVA disease,

chemo radiotherapy improved 5-year survival from 457o

to 59Vo and disease-free survival from 37 Vo to 547o4 .

The combination of concurrent weekly cisplatin and

trcadration significantly reduced the relapse rate and

improved survival by 507o. The 3-year survival tarc was

significantly improved from 747o to 837o with the use of

chemotherapy; this improvement was primarily due to a

reduced risk of local recurrence (2L7o vs 97o) The use of

weekly cisplatin for 6 cycles or 5-FU and cisplatin every

3 weeks for 2 cycles concurrently with radiotherapy is the

standard treatment approach for bulky stag e IB2 cervical

cancero.

Treatment:

Injury to the gastro-intestinal tract usually appears with

the first2 years after radiation therapy, whereas complica-

tions of the urinary tract are more often seen 3 to 4 years

after ffeatment6.

Rectal complications include bleening, stricture, ulcera-

tion, and fistula. Urinary tract complications include

haematuria, fistula, and urethral stricturel.

Small bowel obstruction is an infrequent complications of

standard radiotherapy for patients without special risk

factors. Risk factions for this are trans-peritoneal lymph

nose dissection. Pelvic inflammatory disease, thin body
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habitus, and large daily fraction sizes.

Most patients treated with radical radiotherapy have some

agglutination and telangiectasia of the aprcal vagina.

More significant vaginal shortening can occer, particu-

larly in elderly, postmenopausal women and those with
extensive tumors treated with a high dose of irradiationl.

Chemotherapy: Chemotherapy has traditionally been

used for the palliative management of advanced or recur-

rent disease that can no longer be managed by surgery or

radiation therapya. Chemotherapy is now being more

extensively used in bulky and advanced cervical cancer,

primarily, because of less-than-satisfactory results of
initial therapy with other modalities; chemotherapy may

eventually play and important role in the management of
several groups of patients, including those with advanced

tumors, those with pelvic or para-aortic nodal metastases

carrying a low potential for cure with current local

treatment modalities, and those with recurrent disease,

after surgery and radiation therapy.

Studies that have explored combinations of chemotherapy

and rudratron therapy for patients with locally advanced

cervical cancers have generally used one of two strategies.

Primary goal of studies that combine radiation therapy

(both external beam therapy and brachytherapy) with

concurrent chemotheiapy is to use chemotherapeutic

agents to sensitize tumour cells to the effects of
radiotherapyl.

Fifty-two drugs have been studied in sufficient numbers

of patients with carcinoma of the cervix to asses their

activity. Nineteen of these have yielded response rates

(p*t ul and complete) of least l57o and may be of thera-

peutic value.

Several of the platinum compounds have been evaluated

in greater detail. Cisplatin has been studied in a variety of
doses and schedules. These studies have demonstrated

that cisplatin remains the platinum compound of choice

for patients with cervical carcinomas.

Cisplatin: Cisplatin is unusual among modern pharmaceu-

ticals in that it is based on a metallic element whereas

most drugs are purely org anicT .
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Chemistry: Platinum may exist in six oxidation states-Pt

(I to VI) Among these Pt (D molecule with cisconfigura-

tion has the potential anticancer activity. Discovery of
cisplatin has revoluttonized the treatment of many solid

tumours.

Methods:

This phase III randomized clinical trial was conducted for

a period of six months from January 2012 to June 2012 in

60 patients, with histolo gtcal proven advanced inoperable

cervical cancinoma enrolled from Bangabandh Sheikh

Mujib Medical University, National Institute of Cancer

Research & Hospital and Dhaka Medical College &
Hospital, Dhaka, Bangladesh. Patients aged equal to or

less than 70 years with stages IIB-IVA having normal

hematological, renal and hepatic functions, Eastern Coop-

erative Oncology Group performance status up to scale 2,

no prior chemotherapy, 
"radiotherapy or surgery were

eligible for this study. For exact clinical staging, all

patients were subjected to a through physical examination

and pelvic examination by radiation oncologists and

gynecologic oncologist, complete blood count (CBC),

lever function test, urine analysis, and imaging studies

including chest X-ray, Ultrasonogram of abdomen, pelvic

magnetic resonance imaging or positron-emission

tomo graphy- computed tomo graphy sc anning. Cy sto s copy

and sigmodoscopy were performed only in patients

clinically suspicious of bladder and bowel incasion. After

the complete work-up the patients were randomized and

statified (by age and stage) into two groups: Radiotherapy

(RT) alone and the Chemoradiation (CCRT) group, using

a computer generated random numbers table.

Informed written consent was taken from every patient

before starting the trial.

RT consisted of pelvic external-beam radiation therapy

(EBRT) and brachytherapy. Pelvic EBRT was given to all

patients with the four-field box tecnique at a daily dose of

1.8 grays (GY), 5 days a week of total 50.4 Gy in 28

fractions for 5y2 weeks. This was delivered using a

covalt-60 unit with 80 cm cource to surface distance by

anteroposterior/posteroanterior or four field box

technique to the whole pelvis (typical field size is 16cm x

14cm). The upper border of the pelvic field was at the
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at the L4-L5 junction; the lower border was at lowest part

of the obturator foramen, which was modified according

to the vaginal extent of the disease . Lateral borders were

kept 1.5 cm beyond the widest pelvic brim. When the four

field box technique was used, the anterior or posterior

borders of the lateral portals were kept at the anterior part

of the pubic symphysis and the S2-S3 junction, respec-

tively. External beam RT was followed by Intracavrtary

brachytherapy. It was given at high dose rate (HDR) 21

Gy in 3 fractions over 5-8 days at one weekly inerval to

point A which was marked as Zcm above and 2cm lateral

to the cervical os. Chemotherapy was given weekly with

RT, that is, five cycles during EBRT. Cisplatin was given

in a dose of 40 mg/m2 during external beam therapy in

patients in the CRT group by slow i.v. infusion over 2

hours with approp riate hydration. Chemotherapy was

administered within an hour prior to delivering the

fraction of RT.

The response to concurrent chemotherapy and radio-

therapy was assessed after completion of radiotherapy

using physical examination, pap's smear, MRI, andlot

PET-CT by a radiation oncologist and a gynecologic

oncologist. Complete response was determined by a

complete diaappearance of all measurable lesions for at

least 1 month. Parrial response was a more than 50Vo

reduction in lesion diameter with no demonstrable disease

progression elsewhere. The revised National Cancer

Institute (NCI) common toxicity criteria (CTC) version

2.0 was used to score all acute radration (<90 days) and

chemotherapy toxicities associated with these protocol.

Case-control differences were evaluated using Student's

t-test for continuous variables and x2 tests for categorical

variables. A11 analyses were performed using SPSS 18

software. A p value of less than 0.05 was considered

significant.

Result:

Within the study period, sixty consecutive patients met

the eligibility criteria and were enrolled. Of them, thirty

patients were to the radiotherapy (RT) group and thirty to

the chemoradiation (CCRT) group. The age of patients

ranged from 26-65 years with peak age incidence found in

age group of 46-55 years. Regarding parity, it has been

observed that majority of the patients of both groups were

multiparous. 20 (66.70%o) women had given birth to 5-6

children in RT group and L9 (63.307o) women in CCRT

group. A good number of patients belonged to stage IIB

(33.337o tn CRT group vs 307o in RT group). There was

response (70.00%o CRT group vs 43.307o RT group) in

CRT group. The types and frequencies of adverse effects

are shown in Table 3. There were no treatment-related

deaths. The major acute toxicities was more in CRT group

than in RT group. The grade I nausea vomiting, grade I

leucopenia and grade II anaemia were more observed in

CCRT group than in RT group respectively (80.00 vs

53.30;60.00 vs 20.00;66.70 vs 40.00). But there were no

instances of serious late complications requiring

laparotomy in CCRT group. No remarkable alopecia was

observed, nor did cisplatin-induced neurotoxicity or

ototoxicity occur. Irreversible adverse effects, including

persistent electrolyte imbalance and bone maffow failure,

were not noted in the both groups.

Table-I

Distribution of patients according to response pattern in

both groups

Response

after treatment

Group p value

RT group CRT group

Complete Response 13 (43.30)

Partial Response 17 (56.70)

Total 30 (100) 30 (100)

2L (70.00) 0.037

0e (30.00)
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Table-II
Distribution of patients on the basis of staging and response

RT group CRT group

IIB
IIIA
IIIB
IVA

Total (n)

18

6

5

1

CR n(%o)

8(44.44)
4(66.66)
1(20.00)

0(0)

PR n(%)
10(ss.ss)
2(33.33)
4(80.00)
1(100)

Total (n)

20
5

4
1

CR n(%o)

ts(7 s.00)
4(80.00)
2(s0.00)

0(0)

PR n(%)
s(2s.00)
1(20.00)
2(s0.00)
1(100)

CR = Complete response, PR = Partial Response

Table-trI
Distribution of patients on treatfiEnt related toxicities according to cornmon toxicity criteria (CTC) version 2.0

Toxicities RT Group CRT Group
percentage Number percentageNumber

Nausea/Vomiting

Grade 0

Grade I
Gra de II
Cutaneous

Reaction
Grade 0

Grade I
Grade II
Hematological

Anaemia

Grade 0

Grade I

L2

t6
02

02

07

2t

18

t2

40.00

53.30
6.70

6.70

23.30

70.00

60.00
40.00

04

24

02

00

05

25

10

20

13.30

80.00
6.70

00

16.70

83.30

3 3.30

66.70

Discussion:

Despite improvement in radiation equipment and

tecniques, the radiation therapy alone to the pelvis fails to

control locally advanced cervical carcinoma. Because of

the presence of dose limiting organ, recto-sigmoid part of

GIT (gatro-intestinalffact) and urinary bladder in proxim-

ity to the cervix, it is importantto restrictradiation dose to

this critical organs to 50 Gy, which is the maximal

tolerance dose (Total Dose 50/5) for it. Exceeding this

maximal tolerance limit, probability of major morbidity

and sometimes mortality increases. Bearing this fact in

mind that tumour dose by external beam was decided to

be 50 Gy, Inj. Cisplatin was added with the ideathat may

enhance tumour cell killing of radiation by its radio sensi-

ttzing effects.

Chemoradiationtherapy has been a standard treatment in

women with locally advanced cervical cancer since five
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large randomized trials reported it to be associated with

improved progression-free survival and overall survival

12-16. In this study, the complete response rate to concur-

rent chemoradiation was 707o. The response rate was

about to similar with the results to Tseng et al. (907o) or

Kersh et al. (887o).

GIT toxicity, Cutaneous toxicity and Anaemia were the

principle adverse effects in our trail. The frequency of

grade I in GIT and cutaneous toxicity and grade II in
anaemia were more in CRT group. Even though acute

toxicities were more in cisplatin given group, they were

maruageable. There was no patient death and drop out in

this trial. Negi et al and Whitney et al found the similar

findings as our study.

It must be stated before progressing any further that

despite the author's 'utmost effort this Study was

conducted over a limited period of time on a small number
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of patients.

The objectives of this study were to observe the immedi-

ate response of radiotherapy alone and concurrent

chemo-radiation in locally'advanced (inoperable) carci-

noina of uterine cervix and to compare the effects of two

regimens in tumour radration reactions and other toxici-

ties.

Because of the presence of dose limiting organ, recto-

sigmoid part of GIT (gastro-intestinal tract) behind the

uterus, it is important to restrict radiation dose to this

organ to 50 Gy, which is the maxinial tolerance dose (TD

50/5) for it. Exceeding this maximal tolerance limit,

probabillty of major morbidity and sometimes mortality,

increases. Bearing thes fact in mind that tumour dose by

external beam was decided to be 50 Gy, Inj. Cisplatin was

added with the idea that it may enhance turnour cell

killing of radiation by its radio sensitizing effects.

Two afins were formed, arm-A and arm-B. 20 patients

were enrolled in each arm. All patients in both afins

received external beam radiation with 50 Gy rn 25 daily

fractions over five weeks. Followed by two insertions of

brachytherapy each 500 Gy. Patients in arm-B received

Inj. cisplatin in addition, as 25mg/m2 IY infusion before

radiotherapy on the first day of each treatment week.

In this study the age of the patients are ranged between 26

to 65 years. About 40%o of the patients in arm-A belonged

to 36-45 years age group and 45Vo in arm-B bolonged to

46-55 years age.

In this study most patients presented with the complaints

of per vaginal (P/V) watery/white discharge, per vaginal

bleeding, pelvic pain and anorexia. Out of 20 cases in

arm-A PN bleeding was present in 17 (85Vo), PN

dlscharge (waery/white) in 20 (1007o), pelvic (lower

abdominal) pain in 14 (70Vo), anorexia in l4(707o) and

urinary problem (dysurea /frequency of micturition) in 6

(307o) cases. Out of 20 cases in arm-B PN bleeding, was

present in 16 (807o), PA/ discharge (watery/white) in 20

(1007o), pelvic pain in 16(807o), anorexia in 15 (7 5%o) and

urinary problem in 13 (65Vo) cases, These findings in

clinical features had concordance with the findings.

It was observed that out of 20 cases in each arm the

overall response (completeg partial response) in both

groups were more or less equal. But complete response

was observed in 13 (657o) out of 20 cases in study group

(arm-B), on the other the control group (arm-A) complete

response was observed in 9(45%o) of z}.This difference in

complete response in both groups was statistically signifi-

cant (p<0.005). Partial response was observed in 7(357o)

out of 20 cases in Arm B, and Ll(557o) out of 20 cases in

arm-A.

Studies abroad have also demonstrated increased cytotox-

icity when cisplatin is combined with radiation therapyS.

One GOG (Gynaecologic Oncologic Group) trial with

weekly Cisplatin combined with radiation in IIB-IIIB

cervical cancer showed 5 year survival rate9. Study by

Z* et al with cisplatin and irradiation, used concomi-

tantly on mice showed substantial enhancement of cell

killing and co-workers reported results in 1 18 patients

with invasive cervi cal carcinoma treated with 50 to 60 Gy

to the whole pelvis. With doses of less than 50 Gy pelvic

tumour control was not sicynificant but disease control

and survival rates were significantly enhanced with higher

doses10. Other studies showed that local failure rates

were significantly lower in patients who received radia-

tion combined with cisplatin, which suggests that chemo-

therapy was acting as a radiation sensitizerll.

Based on the trial that compared cisplatin based chemo

radiation with radiation alone, the National Cancer

Institute (USA) released a clinical announcement to the

incorporation of, concurrent chemo radiation for patients

who require rudtatron therapy for management of cervical

cancer.

About toxicity no severe untoward reaction was noted in

most patients. Nausea and vomiting were more common

in arm-B than arm-A. And these were well managed with

conservative treatment in both afins. SKln reaction was

observed more in arm-B than arm-A, but there was no

significant difference. Study showed that toxicity of
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single agent cisplatin combined with radiation was less.

After careful consideration of the above facts, it is evident

that the patients who had pelvic irradiation and concurrent

chemotherapy with cisplatin had better treatment

response. In comparison to patients who received radia-

tion alone. This statement is with the result showed in

abroad were the statement is "Cisplatin containing

chemotherapy when given concuffently with radiation

have 307o-50%o reduction in relative risk of relapse or

deathl1.

Due to short period of the study, overall long term

survival rate could not be evaluated, these patients were

kept for long term follow up for future study and to deter-

mine survival rate with a view to fulfill the secondary

objective of the study.

From the result of the present findings as well as the

findings obtained by a number of investigations, rt is
conceivable that concurrent chemo -radiation is more

effective than radio-therapy alone in advanced cervical

cancer. However, further studies are recommended to

determine the efficacy of conculrent chemo-radiotherapy.

Conclusion:

In conclusion, in patients with locally advanced cervical

cancer, there is a potential improvement with weekly

cisplatin along with concurrent RT having acceptable

toxicity. Further multicenter randomrzed trials with a

number of newer chemotherapeutic agents are necessary

to evaluate the overall oncologic outcomes and quality-

of-life.
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