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Abstract: Background: Carcinoma of the cervix is the fourth most common cancer in women in the world.In 2018,an
estimated 570000 women were diagnosed with cervical cancer worldwide and about 311000 women died from the disease.
Bangladesh has the highest level of incidence and mortality rates due to cervical cancer among women due to lack of screening,
high prevalence of risk factors and poor socio-economic condition. Methods: In this prospective observational study total 90
number of subjects were enrolled to compare the effectiveness of external beam radiation therapy by four field box technique
versus two field technique in the treatment of locally advanced carcinoma of uterine cervix. Clinically and histologically
diagnosed squamous cell carcinoma of uterine cervix patients were selected as study population. Results: In this study the highest
number of patients were in between 46 to 55 years. Most of the subject used Oral contraceptive pill more than 5 years. Most of
the patients were in stage IIB.Most of the patients were presented with postcoital bleeding, anemia, vaginal discharge , loss of
appetite , Intermenstrual bleeding and pelvic pain. After completion of treatment follow-up per vaginal examination revealed
that 73.33% subjects had complete response in four field group (Arm A). In two field group (Arm B), 57.78% had complete
response. Common toxicities related to treatment were nausea, vomiting, diarrhea, skin reaction, anemia, leucopenia, bladder
toxicity and rectal toxicity. Conclusion: From this study it can be concluded that four field box technique in EBRT was
statistically effective in relieving symptoms and achieving complete response than two field technique in the treatment of locally
advanced carcinoma of uterine cervix.

Keywords: RT (Radiotherapy), EBRT (External Beam Radiation Therapy), CCRT (Concurrent Chemo-Radiation),
ICRT (Intracavitary Radiotherapy/Brachytherapy)

posterior, and lateral vaginal fornices. Anteriorly the cervix is
related to the base of the bladder and posteriorly to the rectum
and pouch of Douglas. Laterally it is related to the uterus [1].
The junction between the primary columnar epithelium, of the
ectocervix and squamous epithelium of the ectocervix is the
site, where cervical carcinoma develops [3]. Viral infection of
the cervix may lead to premalignant change which is called
dysplasia. Cervical dysplasia is graded mild, moderate to
severe. The terms CIN-1, CIN-2, CIN-3, are histological term
used to describe increasing degree of dysplasia. Most severe

1. Introduction

Carcinoma cervix is the eight most common cancer in the
world. The incidence is very high in developing and
underdeveloped countries. Women belonging to low
socioeconomic status show higher incidence [13]. Carcinoma
of uterine cervix is a malignant neoplasm of the cervix in
which the cells of the cervix become abnormal and begin to
grow uncontrollably, forming tumors. The cervix projects into
the vaginal vault. Adjacent structures are the anterior,
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form of dysplasia, CIN-3 (previously called carcinoma in
situ), will only progress to invasive cancer in between 20%
and 40% of women if untreated. Over 90% of carcinoma of
uterine cervix are squamous cell carcinoma. Approximately
7% to 9% are classified as adenocarcinoma, and 1% to 2% are
clear cell and mesonephric type [2].

Cancer of the cervix is one of the most common cancer in
women in the world, with an estimated 529,409 new cases and
274,883 deaths in 2008 [16]. It is the most common
malignancy in South African black colored females with a
lifetime risk of 1 in 41 and the 2nd and 5lh most common
cancer in Asian and white females, respectively [14]. The
incidence and mortality rates vary in different countries, the
highest rates being recorded in the developing countries [7]. In
Europe, variation between countries is higher in incidence
than in mortality. In 2002, age- standardized incidence rates
varied between the lowest rate 4.3 per 100,000 people per year
in Finland and the highest of 27.4 per 100,000 people per year
in Serbia Montenegro. Age-standardized mortality rates
varied between 1.6 per 100.000 people per year in Malta and
13.0 per 100,000 people per year in Romania [7].

It is the most frequent cancer in women in developing
countries, about 78% of cases occurring there, where cervical
cancer is the most frequent cause of cancer death in women.
Although the mean age of diagnosis is 52 years, carcinoma of
the uterine cervix can be found in women between the ages of
17 to 90 years [12]

According to hospital based cancer registry carcinoma
cervix is the second most common cancer among female in
Bangladesh. Though there is no available national based
cancer registry but some hospital based registry showed that
every year about 25.000 women were diagnosed as carcinoma
of uterine cervix. Mortality is very high, nearly half of them
die annually. Frequency of carcinoma of uterine cervix is
22-29% [9]. Over 80% of the cervical cancer presents at a
fairly advanced stage with five years survival rates less than
40%. International federation of Gynecology and obstetrics
(FIGO) clinical stage of disease at present is the most
important predictor of longterm survival. Recurrences more
than five years of treatment are extremely rare [5].

A number of factors may influence the choice of local
treatment for cervical cancer, including tumor size, stage,
histological feature, evidence of lymph node metastasis, risk
factors for complications of surgery or radiotherapy patients
performance status and patient preference. [3]

Patient 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 [6]. Invasive cervical cancer may be
treated by surgery, radiotherapy or in combination of both,
with or without chemotherapy [1].

Surgical treatment (radical hysterectomy) is effective
management for early stage of cervical cancer. Cervical
carcinoma is one of the malignancy that have been effectively
treated with radiotherapy. Concurrent chemoradiation (CCRT)
should be considered in preference to radiation alone in the
treatment of early stage of carcinoma uterine cervix with poor

prognostic factors after surgery and in the locally advanced
cervical carcinoma. Chemotherapy is not used for primary
disease as first line of treatment for cervical cancer [10].

Radiotherapy (RT) plays a major role in the treatment of
invasive uterine cervical carcinoma. Controversy continues
between those who advocate radical surgery and those who
advocate radiation therapy for the treatment of early
carcinoma of the uterine cervix, results are equivalent [2].

RT is the treatment of choice for FIGO stage IIB, IIT A, I11IB
and VA carcinoma of the cervix and is an excellent alternative
to surgery in selected patients with stage IA, IB, or ITA
diseases [4].

RT for primary cervical cancer consists of a combination of
external beam radiotherapy (EBRT) and brachytherapy (BT),
except in stage TA disease where BT alone may be used [4].
Ideally, pelvic radiotherapy begins with external beam radiation
therapy, which is designed to shrink the primary tumor and to
improve the geometry for the BT insertions that follow.

EBRT treats the whole pelvis, including clinically and radio
logically apparent tumor, uterine corpus, upper part of vagina,
parametrium, and the draining lymph nodes. The central disease
(cervix, vagina, and parametrium) is further boosted by [17].
Conventionally, EBRT planning is based on standard bony
landmarks using X-rays and can be delivered by
anterior-posterior and posterior- anterior (AP-PA) parallel
opposed fields or the four field box technique. The conventional
four field box technique with parallel opposed AP-PA fields
and two lateral opposed fields achieves better dose distribution
than the parallel opposed AP- PA field technique in terms of
tumor coverage and a relatively reduced dose to normal tissue.

BT was first used to treat cervical cancers in the early 20™
century and continues to play a central role in their curative
management. The goal of BT is to deliver a high dose to
disease in the cervix and paracervical tissues while preserving
function of adjacent critical structures [3].

The role of EBRT by four field box technique or by two
field technique with associated acute toxicity for achieving
complete response in the treatment of locally advanced
carcinoma of uterine cervix were evaluated in this study.

2. Methods

This was a prospective observational study with two
comparison group which include EBRT by four field box
technique in Arm-A and two field technique in Arm-B with a
view to observe and compare the effects, response rate and
clinical outcome by two different technique of EBRT. All the
patients of both arms were treated with external beam radiation,
50 Gy in 25 fractions over five weeks, concurrently cisplatin
30mg/m’ i. v. weekly for 5 weeks. 45 patients (Arm A) received
radiation by four field box technique and another 45 patients
(Arm B) by two field technique during EBRT. A total 90
patients, who were histologically and radiologically diagnosed
cases of locally advanced carcinoma cervix (stagellB-IVA)
were enrolled in this study. Permission from the concern
department was taken for the study. Informed consent was
taken from the patients before enrolling in the study All the
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patients in both arm received total 3 insertions of intracavitary
brachytherapy after completion of EBRT. This study
conducting in Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka Medical College Hospital (DMCH) and
National Institute of Cancer Research Hospital (NICRH).

3. Results

In this study the age of the patients were from 26-65 years.
The highest number was found between 46 to 55 years of age
group and the mean age was 47.5 years. Majority of the study
subjects were from poor socio-economic class and most of the

study subjects were illiterate. Most of the subject used Oral
contraceptive pill more than 5 years. Smoker was present in
both groups. Most of the patients were in stage IIB. Patients
were presented with postcoital bleeding, anemia, vaginal
discharge, loss of appetite. Intermenstrual bleeding and pelvic
pain. After completion of treatment follow-up per vaginal
examination revealed that 73.33% subjects had complete
response in four field group (Arm A). In two field group (Arm
B), 57.78% had complete response. Common toxicities related
to treatment were nausea, vomiting, diarrhea, skin reaction,
anemia, leucopenia, bladder toxicity and rectal toxicity.

Table 1. Age distribution of the patients.

Arm A (n —45)

Arm B (n-45)

Age in years 5
No. of patients

No. of patients

26-35 06 (13.33%) 04 (08.89%)
36-45 08 ((17.78) 05 (11.11%)
46-55 18 (40.00%) 21 (46.66%)
56-65 13 (28.89%) 15 (33.33%)
MeanSD 46.28 £18.58 47.12£16.89
Table 2. Socio-economic status of the patients.
. . Arm A (n —45) Arm B (n-45)
Socio-economic status
No. of patients No. of patients

Poor 30 (66.66%) 27 (60.00%)
Lower middle class 09 (20.00%) 12 (26.66%)

Middle class 03 (06.66%) 05 (11.11%)
Rich 03 (06.66%) 01 (03.33%)
Table 3. Risk factors of the patients.
. Arm A (n — 45) Arm B (n-45)
Risk factors - -
No. of patients No. of patients

OoCP 19 (42.22%) 21 (46.66%)
Smoking 11 (24.44% 06 (13.33%)

Unhealthy personal hygiene 15 (33.33%)

18 (40.00%)

Table 4. Distribution of the patients with FIGO stage of disease at the time of diagnosis.

. Arm A (n —45) Arm B (n-45)
FIGO stage of disease - -
No. of s patients No. of patients
Stage 1IB 19 (42.22%) 20 (44.44%
Stage IIA 11 (24.44%) 12 (26.67%)
Stage I11B 12 (26.67%) 12 (26.67%)
Stage IVA 01 (02.22%) 01 (02.22%)

Table 5. Clinical presentation of the patients.

L. . Arm A (n —45) Arm B (n-45)
Clinical presentation = -
No. of patients No. of patients
Post coital bleeding 36 (80.00%) 33 (73.33%)
Intermenstruai bleeding 22 (48.89%) 21(46.67%)
Vaginal discharge 26 (57.78%) 26 (57.78%)

24 (53.33%)
21 (46.67%)
12 (26.57%)
26 (57.78%)
33 (73.33%)

Pelvic pain
Urinary symptoms
Rectal symptoms
Loss of appetite
Anemia

22 (48.89%)
18 (40.00%)
09 (20.00%)
24 (53.33%)
35 (77.78%)

*Multiple responses were elicited.
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Table 6. Distribution of the patients according to treatment response.

Arm A (n —45) Arm B (n-45) L.
Response N - Statistical test
No. of patients No. of patients
Complete 33 (73.33%) 26(57.78%) i
Partial 12 (26.67%) 19 (42.22%) ’
Table 7. Distribution of the respondents on basis of staging and response.
Arm A (n=45) Arm B (n=45)
Stage :;t'ieorfl is f/?,;:lp lete response Partial response n/% s;t.i:lt; ts S/(‘);:lplete response Partial response n/%
1B 19 16 (84.21) 03 (15.79) 19 12(63.16) 07 (36.84)
IIA 13 10 (76.92) 03(23.08) 13 07 (53.85) 06 (46.15)
1B 12 07 (58.33) 05 (41.67) 12 05 (41.67) 07(58.33)
IVA 01 00 (00.00) 01(100.00) 01 00(00.00) 01 (100.00)
Table 8. Distribution of the patients on treatment related toxicities.
. Group A (n=45) Group B (n=45)
Toxicities - - p-value
No. of patients Percentage No. of patients Percentage
Nausea
Gr0 24 53.33 30 66.66
Gr1 14 3111 08 17.78 0.4516
Gr2 07 15.56 07 15.56
Vomitting
Gr0 12 26.66 27 60.00
Gr 1 24 53.33 11 24.44 0.074
Gr2 09 20 07 15.56
Skin reaction
Grade 0 03 06.6?7 02 04.44
Grade I 11 24.44 07 15.56 0.456
Grade 11 31 68.89 36 80.00
Diarrhea
Grade 1 27 60.00 26 57.78
Grade 11 18 40.00 19 4222 U
Anemia
Grade 1 (810 mg/dl) 30 66.66 27 60.00 -
Grade II (68 mg/dl) 15 33.33 18 40.00 ’
I-cucopcnia
Grade I 21 46.66 20 44.44
Grade II 24 54.34 25 55.56 s
Bladder toxicity
Grade 0 12 26.66 15 33.34
Grade I 15 33.34 18 40.00 1.484
Grade II 18 40.00 12 26.66
Rectal toxicity
Grade 0 13 28.89 15 33.33
Grade I 17 37.78 18 40.00 1.028
Grade 11 15 33.33 12 26.66

4. Discussion

Radiotherapy is an essential modality of treatment in
Gynecology in the primary nonsurgical management and the
adjuvant postoperative treatment of selected malignancies
arising in the female reproductive tract. Current strategy for
treating cancers of the uterine cervix depends on clinical and
pathologic stage of disease. Early stage of the disease can be
treated surgically if resection can be accomplished without

substantial tissue disruption. RT is also a alternative choice of
treatment in early stage of disease. Postoperative radiotherapy
is reserved for the cases in which histopathologic analysis of
the removed specimen reveals the features, suggesting a high
risk local recurrence [8]. Primary RT can provide an
opportunity for cure for women with unresectable, locally
advanced disease; for women with resectable disease in whom
the risk of surgical morbidity is unacceptably high; and for
women with medical risk factors that contraindicate primary
surgical therapy. However, for women with distant metastatic
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disease at presentation, cure is unlikely, although palliative RT
frequently improves patient's quality of life when used to
relieve symptoms. Although adjuvant radiotherapy is
commonly used to manage advanced or metastatic cervical
and endometrial cancer, it is sometimes administered as
adjuvant therapy for ovarian cancer. Radiation therapy may
also be used for hormonal ablation [11]. This current
prospective observational study was carried out to compare
the effectiveness of external beam radiation therapy by four
field box technique versus two field technique in the treatment
of locally advanced carcinoma of uterine cervix. In this
prospective observational study from 90 subjects, 45 were in
Arm A who were treated with four field box technique. In Arm
B had also 45 subjects were treated with two field technique.
The findings of the study are discussed on basis of related
previous studies concerning the objective of the study. [18]
Observed that early marriage, use of OCP, multiparity, low
socio-economic condition, illiteracy, early age of intercourse
were the common risk factors in elderly patient. Our present
study revealed that majority of the study subjects were from
poor socio economic class. Some of the study subjects in both
arm were smoker & unhealthy personal hygiene.

Because of direct extension of tumor into the adjacent
structures limits the ability of surgery to gain clear surgical
margins. BT is indicated for the management of stage IIB-IVA
locally advanced cervical cancer [15]. All the present study
subjects were between I[IB-IVA. It was noted that most of the
patients were in stage IIB (Arm-A 42.32% vs. Arm-B
44.44%).

Early stages of cervical cancer may be completely
asymptomatic. Vaginal bleeding, post coital bleeding or a
vaginal mass may indicate the presence of malignancy. Also,
moderate pain during sexual intercourse and vaginal discharge
are symptoms of cervical cancer. Symptoms of advanced
cervical cancer may include loss of appetite, weight loss,
fatigue, pelvic pain, back pain, leg pain, and swollen legs,
heavy bleeding from the vagina, and/or leakage of urine or
feces from the vagina. Similar study findings were observed in
present study. In present study majority of the subjects with
carcinoma of cervix presented with post coital bleeding (Arm
A 80% vs. Arm B 73.33%), anemia (Arm A 73.33% vs. Arm B
77.78%), vaginal discharge (57.78%), loss of appetite (Arm A
57.78% vs. Arm B 53.33%), intermenstrual bleeding (Arm A
48.89% vs. Arm B 46.67%) and pelvic pain (Arm A 53.33%
vs. Arm B 48.89%). per vaginal examination revealed p/v
bleeding, discharge and growth. These findings were also
observed in per speculum findings. Per rectal examination
revealed involvement of parametrium and fixation of pelvic
floor.

EBRT treats the whole pelvis, including clinically and
radiologically apparent tumor, uterine corpus, upper part of
vagina, parametrium, and the draining lymph nodes. The
central disease (cervix, vagina, and parametrium) is further
boosted by intracavitary BT. Conventionally, EBRT planning is
based on standard bony landmarks using X-rays and can be
delivered by anterior-posterior and posterior- anterior (AP-PA)
parallel opposed fields or the four field box technique.

The conventional four field box technique with parallel
opposed AP-PA fields and two lateral opposed fields achieves
better dose distribution than the parallel opposed AP-PA field
technique in terms of tumor coverage and a relatively reduced
dose to the normal tissues [11]. So, it was thought to be better
than two field box technique. Similar findings were seen in
present study. It was observed that 73.33% subjects had
complete response in Arm A. In Arm B, 57.78% had complete
response. Statistical analysis revealed that there was
significant difference in response between two arms.

Radiation to the pelvis can also irritate the bladder
(radiation cystitis), causing discomfort and increases urinnary
urge. Pelvic radiation can also lead to premature menopause.
Skin changes arc also common which causes dry and moist
desquamation.

Comparable toxicities related to treatment in present study
were nausea, vomiting, skin reaction, diarrhea, anemia,
leucopenia, bladder toxicity and rectal toxicity.

5. Conclusion

From this study it could be concluded that in the
treatment modality of concurrent chemoradiation during
four field box technique EBRT was statistically effective in
relieving symptoms and achieving complete response than
two field technique in the treatment of locally advanced
carcinoma of uterine cervix. Acute toxicities were observed
in this study and no statistical differences were found
between the two treatment technique. So considering the
relief of symptoms and complete response the four field
box technique may be better treatment option than two field
technique for the treatment of locally advanced carcinoma
of uterine cervix.
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