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ABSTRACT:
Objectives: To determine the frequency and grades of acute side eﬀects with three-dimensional brachytherapy in carcinoma
cervix using RTOG/EORTC acute radiation morbidity scoring criteria.
Study Design: Descriptive study.
Place and Duration of Study: Department of Radiotherapy, Institute of Nuclear Medicine and Oncology (INMOL), Lahore,
Pakistan from July 2016 to September 2017.
Methodology: A total of 55 histologically proven patients of squamous cell carcinoma of the cervix, aged between 16-70 years,
were included. Patients with previous radiotherapy in pelvic area, inﬂammatory bowel diseases and known diabetics, were
excluded. All patients were given a radiation dose of 7 Gray in 4 insertions through 3-dimensional conformal brachytherapy planning. Acute vaginal, gastrointestinal, and genitor-urinary side eﬀects of brachytherapy were assessed.
Results: Mean age of the patient population was 47.09 ±13.10 years (Range: 21-68). Mean time to presentation was 5.65
±2.32 months and mean tumor size was 3.67 ±1.47 cm. Majority, i.e. 18 (32.7%) patient presented in stage III. Most of the
patients, 26 (47.3%), had ECOG-2 performance status. Grade-1 genitourinary toxicity was signiﬁcantly high (p <0.001). In lower
gastrointestinal toxicity, Grade-1 was the highest being 54.5%. Conversely, vaginal toxicities of grade-2 and 3 were most
commonly seen. Stratiﬁcation of acute side eﬀectswith respect toage, stage and tumor size revealed no signiﬁcant association
except in mucosal membrane toxicity, which was aﬀected by tumor size (p = 0.004).
Conclusion: Three-dimensional brachytherapy in carcinoma cervix is a safe and tolerable procedure with minimal acute side
eﬀects.
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INTRODUCTION
Cervical cancer is the 4th most common cancer in women and
1,2
the 7th overall in the world. The incidence in Pakistan has
increased from < 9/100,000 in 2002 to 13.6 /100,000 in 2008
(WHO statistics). The trends indicate that the country is
moving from low to moderate risk level.3 Pakistan ranks 7th
among countries with the highest number of cervical cancer
deaths worldwide, where 20 women die of cervical cancer
daily. Patient survival and treatment depends upon staging at
diagnosis.4
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The standard treatment for locally advanced cervical cancer is
EBRT with concomitant cisplatin chemotherapy, followed by
brachytherapy (BT). Compared to traditional X-ray-based
brachytherapy that relies on point doses, the use of computed
tomography (CT) and magnetic resonance imaging (MRI) for 3D planning of gynecologic brachytherapy provides a much
more accurate volume-based calculation of dose to an imagedeﬁned tumor and to the bladder, rectum, sigmoid, and other
pelvic organs at risk (OAR) for radiation complications. The
publication of standardised guidelines and an online contouring
teaching atlas for performing 3D image-guided brachytherapy
(IGBT) has created a universal platform for communication and
training. This has resulted in a uniform approach to use IGBT for
treatment; and an internationally accepted format for reporting
clinical outcomes. Signiﬁcant improvements in survival and
reductions in toxicity are reported with the addition of image
guidance to increase dose to tumor and decrease dose to the
critical OARs.5-7
Although MRI-based IGBT is an attractive option with the poten-
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tial to improve disease control and minimise late treatment
toxicity, it relies on repeated MRIs done during treatment. For
many radiation departments, routine use of MRI at each
brachytherapy fraction is not feasible due to cost and inaccessibility. Hence, a few groups have adopted a hybrid CT-based
8
IGBT technique.
After literature review, a study describing separately the grades
of acute side eﬀects with CT-based 3-D brachytherapy could not
be found. So, a pilot study was conducted on 10 patients treated
at INMOL for carcinoma cervix. Grade 0-4 vaginitis was found in
0/0/60/20/20% patients, respectively. Grade 0-4 lower GIT side
eﬀects were observed in 30/40/20/10/0% and Grade 0-4 Genitourinary (GU) side eﬀects were experienced by 0/80/20/0/0%
patients, respectively.
Most radiotherapy centres in Pakistan are performing 2-D
brachytherapy. The lack of CT simulation facility and expertise
remain the main barriers in initiation of 3-D brachytherapy.
The present study was planned with the intent to facilitate the
delivery of safer technique to the patients. The colleagues all
over the country will be motivated to make eﬀorts to shift to 3-D
brachy therapy for safer and better treatment of cervical cancer
patients, if the results show reduced side eﬀects.
The objective of the study was to estimate the grades (severity)
of acute side eﬀects with 3-D brachytherapy in carcinoma
cervix using RTOG/EORTC acute radiation morbidity scoring
criteria and the possible role of age, stage, and tumor size in
grades of acute toxicities.

METHODOLOGY
The present descriptive case series was conducted in the
Department of Radiotherapy, Institute of Nuclear Medicine
and Oncology (INMOL), Lahore, from July 2016 to September
2017. Sample size of 55 cases was calculated with 95% conﬁdence level, 8% margin of error, and taking expected percentage of Grade 3 gastrointestinal toxicity, i.e.10% (least among
all acute side eﬀects) with 3-D brachy-therapy in carcinoma
cervix.
Females (16-70 years) with histologically proven SCC of cervix
FIGO stage IB2 to IVA were included. The patients received
EBRT using 2-D technique up to a dose of 45 Gy/25 fractions
with/without parametrial boost of 15 Gy/8 fractions with
concurrent weekly cisplatin.
Patients receiving previous radiotherapy in pelvic area, H/o
inﬂammatory bowel disease (increases gastrointestinal toxicity) and ﬁstula (rectal, urinary) presence of simultaneous
malignancies and known diabetic patients for 10 years were
excluded. Non-probability, consecutive sampling was done.
Patients with ECOG 3 due to hydronephrosis and deranged
renal function tests (RFT) were managed with percutanous
nephrostomy and their RFT’s and performance status were
improved. They were then treated with CCRT.

Acute side eﬀects were deﬁned according to RTOG/EORTC
criteria. These included those adverse events (deviation and
change in normal function) that occurred from day 1 through
day 90 after commencement of radiation therapy. Genitourinary toxicity Grade 0-4, including urination frequency, urgency,
nocturia and hematuria, was recorded. Lower GIT toxicity,
included change in bowel habits, abdominal pain, diarrhea,
blood discharge, obstruction, ﬁstula and tenesmus, was also
noted. Vaginal toxicity (mucous membrane), including mild
pain, vaginal mucositis, ulceration and hemorrhage, was also
recorded.
After taking approval from CPSP and INMOL Ethical Review
Committee, all cervical carcinoma patients, referred for chemoradiation fulﬁlling inclusion/exclusion criteria, were enrolled
after written informed consent. Careful evaluation and staging
was done with bi-manual pelvic examination, per vaginal examination, per rectal examination, chest X-ray, ultrasound abdomen, and MRI of pelvis.
Cancer staging was done according to AJCC (2010) staging
system. All patients got a radiation dose of 7 Gray/4 insertions
through 3-D conformal brachytherapy planning. Acute
brachytherapy side eﬀects were assessed 90 days after treatment with history and examination. Data were collected
through medical record/radiotherapy charts and analysed
through SPSS version 20. Descriptive statistics were used to
summarise data. Mean ± SD was calculated for quantitative variables (age, tumour size, and disease duration). Frequency/percentages were calculated for qualitative variables including
toxicity grades.
Data were binned for the variables including age, tumor size,
and time to presentation for comparison. Chi-square test was
applied for categorical variables. The dose received by AORs
was within tolerance limit. D2cc of bladder was below 90 Gy and
D2cc of rectum was below 75 Gy.
Stratiﬁcation of outcome variable (frequencies of acute toxicity) with pre-treatment radiological tumor size, stage at diagnosis and performance status was done to control the eﬀect
modiﬁers.
The association of acute toxicity with diﬀerent variables was
studied using Chi-square test. P-value of <0.05 was considered
signiﬁcant.

RESULTS
Mean age of patient population was 47.09 ±13.10 years (range:
21-68). Overall, 33 (60.0%) patients were >40 years while 22
(40.0%) were below 40 years of age. Mean time to presentation
was 5.65 +2.32 months (1.0-11.0). Thirty-four (61.8%) patients
presented within 6 months of onset of symptoms while 21
(38.2%) presented after 6 months of symptoms manifestation.
Mean tumor size was 3.67 +1.47 cm (1.0-6.0). Evaluation of
stage distribution showed that majority 15 (27.3%) presented
in stage IVA. ECOG-2 was common performance status, i.e. 26
(47.3%).
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Table I: Grade of acute toxicities in patients under study.

Acute toxicities

Genitourinary toxicity
Lower gastrointestinal toxicity
Vaginal toxicity (mucous membrane)

G-0
n (%)

G-1
n (%)

G-2
n (%)

G-3
n (%)

1 (1.8)

43 (78.2)

9 (16.4)

2 (3.6)

21 (38.2)

30 (54.5)

3 (5.5)

1 (1.8)

4 (7.3)

29 (52.7)

G-4
n (%)

p-value

0

<0.001

1 (1.8)

0

<0.001

16 (29.1)

5 (9.1)

<0.001

Table II: Grade of acute toxicities with respect to age, tumor size and stage.
Acute toxicity

Groups-wise stratiﬁcation

Age groups
<40 years (n=22)

Genitourinary
toxicity

Vaginal toxicity
(mucous
membrane)

G-2
n (%)

G-3
n (%)

G-4
n (%)

p-value

18 (81.8)

3 (13.6)

1 (4.5)

0 (0)

1 (3.0)

25 (75.8)

6 (18.2)

1 (3.0)

0 (0)

Tumor size
<3.0 cm (n=24)

1 (4.2)

17 (70.8)

4 (16.7)

2 (8.3)

0 (0)

>3.0 cm (n=31)

0 (0)

26 (83.9)

5 (16.1)

0 (0)

0 (0)

1 (4.5)

16 (72.7)

4 (18.2)

1 (4.5)

0 (0)

0 (0)

27 (81.8)

5 (15.2)

1 (3.0)

0 (0)

0.616

Age groups
< 40 years (n=22)

10 (45.5)

11 (50.0)

1 (4.5)

0 (0)

0 (0)

0.713

>40 years (n= 33)

11 (33.3)

19 (57.6)

2 (6.1)

1 (3.0)

0 (0)

Tumor size
<3.0 cm (n=24)

7 (29.2)

13 (54.2)

3 (12.5)

1 (4.2)

0 (0)

>3.0 cm (n=31)

14 (45.2)

17 (54.8)

0 (0)

0 (0)

0 (0)

Stage
I-II (n=22)

7 (31.8)

13 (59.1)

2 (9.1)

0 (0)

0 (0)

III-IV (n=33)

14 (42.4)

17 (51.5)

1 (3.0)

1 (3.0)

0 (0)

0.555
0.369

III-IV (n=33)

0 (0)

G-1
n (%)

>40 years (n= 33)

Stage
I-II (n=22)

Lower
gastrointestinal
toxicity

G-0
n (%)

0.806

0.244

0.108

Age groups
<40 years (n=22)

1 (4.5)

0 (0)

12 (54.5)

7 (31.8)

2 (9.1)

>40 years (n= 33)

0 (0)

4 (12.1)

17 (51.5)

9 (27.3)

3 (9.1)

Tumor size
<3.0 cm (n=24)

1 (4.2)

1 (4.2)

8 (33.3)

13 (54.2)

1 (4.2)

>3.0 cm (n=31)

0 (0)

3 (9.7)

21 (67.7)

3 (9.7)

4 (12.9)

0.004

1 (4.5)

2 (9.1)

8 (36.4)

10 (45.5)

1 (4.5)

0.102

0 (0)

2 (6.1)

21 (63.6)

6 (18.2)

4 (12.1)

Stage
I-II (n=22)
III-IV (n=33)

Acute toxicities including GU, lower GIT, and vaginal toxicities were measured. Grade-1 genitourinary toxicity was most
common, i.e. 43 (78.2%) followed by Grade-II i.e. 9 (16.2%),
Table I. In lower GIT toxicity, Grade-1 was the highest being
30 (54.5%, p <0.001) followed by Grade-0 toxicity which
was observed in 21 (38.2%) patients (Table I).

years (n=22), G-1 GU toxicity was commonly seen, i.e. in 18
(81.8%) patients. In patients aged >40 years (n=33),
Grade-1 was also the most commonly observed toxicity in 25
(75.8%) patients (Table II). No signiﬁcant diﬀerence was
observed in GU, lower GIT and vaginal toxicities with respect
to age (Table II).

Conversely, vaginal toxicities of Grade-2 and 3 were
commonly seen i.e.29 (52.7%) and 16 (29.1%), respectively.
Grade-4 toxicity was also administered in 5 (9.1%) patients.
Four (7.3%) patients had Grade-1 while 1 (1.8%) experienced grade-0 toxicity. Distribution of vaginal toxicities was
also signiﬁcantly diﬀerent (P<0.001) with highest toxicity
grade being Grade-2 (Table I).

Tumor size also had no signiﬁcant eﬀect on GU and lower GIT
toxicities (P=0.244 and 0.108, respectively). Contrarily, the
grades of vaginal toxicities were signiﬁcantly diﬀerent in the
patients with <3.0 and >3.0 cm tumor size (p = 0.004).
Patients having tumor size <3.0 cm (n=24) had grade-0 and
G-1 toxicity in 1 (4.2%) patient each. Grade-2 toxicity was
recorded in 8 (33.3%) and G-3 in 13 (54.2%) patients. Only
one patient had G-4 toxicity in this group. On the other hand,
in the patients with >3.0 cm tumor size (n=31), G-0 toxicity
was not seen and 4 (12.9%) had G-4 toxicity. Patients with
G-3 toxicity were, however, fewer in this group being 3

Stratiﬁcation of grades of acute side eﬀects with respect to
age groups revealed that age was not signiﬁcantly related
with severity of acute toxicities. In patients with age <40
640
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(9.7%). In this patient group, the mostly common vaginal
toxicity grade was G-2 with 21 (67.7%) patients (Table II).
Toxicity grades were not aﬀected by disease stage (Table II).

DISCUSSION
MRI-based image-guided adaptive BT is a gold standard in
cervical cancer treatment planning. However, CT is frequently
being used for the purpose because MRI is not readily available in many institutes. In spite of the frequent use, there is
scarcity of data relating the treatment outcomes, and especially acute non-hematological toxicities in CT-based 3-D
brachytherapy of cervical cancer. The studies reported only
9
chronic side eﬀects. The present study was conducted to
determine the acute side eﬀects with 3-D B-T in carcinoma
cervix, using RTOG/EORTC acute radiation morbidity scoring
criteria.
Severe (>grade 3) GU and GIT acute toxicities were observed
in only 2 (3.6%) and 1 (1.8%) patients, respectively (Table I
and II). Acute severe GI toxicities (>grade 3) are reported
between 0 to 8% in literature and GU toxicities are found
between 0 to 3%.10,11 This study result is in concordance with
literature showing minimal >grade 3 toxicities. Grade 1 and 2
(mild toxicities) have not been described in literature, so a
comparison could not be made. However, signiﬁcantly high
population had experienced only Grade-1 toxicities (both GI
and GU). Grade-1 genitourinary toxicity was observed in 43
(78.2%) and GIT in 30 (54.5%) patients. Grade-2 GU and GIT
toxicity was only in 9 (16.4%) and 3 (5.5%) patients, respectively. No Garde-5 toxicity (mortality caused by toxicity) was
seen in those patients.

safe and tolerable procedure with minimal acute side
eﬀects. In institutions where CT simulation facility is available, eﬀort should be made to treat more patients with 3-D
brachytherapy as compared to 2-D point-based brachytherapy.
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Intracavitary BT applicator lies in close proximity to the
vaginal mucosa exposing it to relatively high radiation dose.
High grade vaginal toxicities have been reported in many
studies.12-14 Here, G-3 mucosal toxicity was seen in 16 (29.1%)
and G-4 in 5 (9.1%) patients.
No signiﬁcant relation could be found with age, gender and
tumor size in GU and GIT acute toxicities. Mucosal membrane
toxicities were aﬀected by tumor size in this study. Age and
stage had no eﬀect on these toxicities. The authors could not
ﬁnd some comparative studies giving the eﬀects of these
factors on acute toxicity grades.
The use of 3-D imaging for BT in cervical cancer ensures
proper tumor coverage; and allows the evaluation of individual dose distributions applied to a certain volume, such as
the high risk clinical target volume (HRCTV) and organs at
15-18
risk.
It was also observed that the 3-D brachytherapy is
safe and eﬀective in our population for the treatment of
cervical cancer patients. Minimal acute side eﬀects were
observed in the organs at risk (OARs).

CONCLUSION
Three-dimensional brachytherapy in carcinoma cervix is a
Journal of the College of Physicians and Surgeons Pakistan 2020, Vol. 30(6): 638-642
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