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ABSTRACT 

ASSESSING  FEASIBILITIES  AND  TOXICITIES  OF  INTRODUCING 

INTRACAVITARY  BRACHYTHERAPY  EARLY  DURING  EBRT  IN 

CERVICAL  CANCER  

Dr.Kavithendral K , Dr.Vasanth Christopher Jayapal, Prof.Dr.G.Selvaluxmy, 

Division of Radiation Oncology, Cancer Institute (WIA),Chennai. 

Objective: 

   To find whether Introducing Intracavitary Brachytherapy Early during  

EBRT in Cervical Cancer is Feasible 

Materials and Methods: 

   Thirty  patients of carcinoma cervix (FIGO-I B2-II B)who satisfy the 

inclusion criteria  were included in this study: the study group was treated with 

concomitant EBRT and HDR-ICA (EBRT = 45 Gy/25 Fr, HDR 6 Gy in 4 Fr during 

the 5th, and 6th week )so that entire treatment can be completed within 6-7  weeks. 

EBRT and weekly cisplatin were not given on the day of HDR-ICA.Acute 

reactions were compared after treatment and at 6-month follow-up. 

Results: 

   So  far 30 patients have completed the protocol treatment. About 70% 
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of the study group developed grade I/ II genitourinary symptoms and 45% 

developed grade I-II gastro-intestinal symptoms and 25 % develoed grade III 

gastrointestinal symptoms.But all of these acute reactions were manageable 

conservatively.Except few patients who deleveloped grade III GI symptoms,none 

of the patients required treatment interruption.96% of study patients had complete 

response in terms of local control at the end of the treatment.Only 1 patient had 

residual disease at the end of treatment.Disease free survival at 6 monthly follow 

up was around 96%.  

 

Conclusion: 

Patients in the study group had better response but satistically insignificant.All 

acute reactions were easily manageable. It would be convenient for older women 

and people from far off places due to completion of treatment at a stretch. But this 

is too early to say a conclusion and  larger number of patients and longer follow-up 

are required to arrive at concrete conclusions  

 

Key words: Concurrent EBRT and HDR _ Decreasing OTT _ 

Local response _ Early reactions  
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INTRODUCTION: 

CERVICAL CANCER EPIDEMIOLOGY: 

  The worldwide incidence of cervical cancer is about 5,10,000 new 

cases annually with approximately 2,88,000 deaths occurring annually worldwide 

due to cervical cancer and in India about 1.25 lakh new cases and 80,000 deaths 

are reported every year from this disease  accounting to nearly one third of global 

cervical cancer deaths. Unlike many other cancers, cervical cancers occurs during 

early stages of life and strikes the productive period of a woman’s life. The 

incidence rises at 30-34 years of age and peaks at 55-65 years, with a median age 

of incidence at 38 years At present, the age-adjusted incidence rates for cervical 

cancer range from 19 to 44 per lakh women in various cancer registries of India. 

Indian women face a 2.5% cumulative lifetime risk of developing cervical cancer 

and 1.4% cumulative death risk from cervical cancer. Across the globe, cervical 

cancer incidence varies significantly with variation  in cultural outlook towards 

sexual practices and differences in the mass screening programs. At our center, 

carcinoma cervix is the second-most common cancer among females, after Cancer 

Breast.The incidence of cervical carcinoma is more in populations with poor rates 

of cervical cancer screenings and high HPV infection. 
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ANATOMY OF CERVIX 

 The uterus itself is a hollow muscular organ divided functionally into two 

parts, the fundus and cervix, separated by a constriction known as the isthmus. The 

upper portion, the body or corpus uteri, is covered by the reflection of the 

peritoneum, which anteriorly becomes the peritoneal reflection over the bladder 

and posteriorly extends down over the cervix and posterior fornix of the vagina 

before covering the anterior portion of the rectum and sigmoid colon. The broad 

ligament is a double layer of peritoneum through which the blood supply, 

lymphatics, and nerves of the uterus course. 
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These ligaments connect the lateral aspects of the uterus with the pelvic side walls.  

They contain three ligaments: 

 (1) the round ligament anteriorly, which courses out through the abdominal 

inguinal ring; 

 (2) the ovarian ligament posteriorly connecting the uterine pole of the ovary 

and the lateral uterus; and 

 (3) the suspensory ligament of the ovary between the two layers of the 

broad ligament connecting the lateral pole of the ovary and the pelvic side 

wall. Atop the broad ligament lie the fallopian tubes. The ovaries are located 

posteriorly. 
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The uterus is supported in the pelvis above the pelvic diaphragm (mainly the 

levator ani muscle) by two ligaments. The cardinal ligament is composed of the 

fascias of the cervix and vagina at the lateral margins of these organs, combined 

with the paravesical fascias that surround the cervix, upper vagina, bladder base, 

and urethra before extending laterally to the pelvic side walls. The cardinal 

ligament forms the bottom of the broad ligament. Posteriorly, the same tissues that 

make up the cardinal ligament course backward to form the uterosacral ligaments, 

the lateral boundaries of the cul-de-sac of Douglas and insert into the periosteum of 

the fourth sacral vertebrae. These ligaments serve to pull the cervix and lower 

uterine segment backward, maintaining an anteflexed position for the uterus. 

Resting on the urogenital diaphragm anterior to the cervix, the trigone of the 

bladder is continuous with the upper third of the vagina and the anterior fornix. 

The remainder of the base presses against the anterior cervix and lower uterine 

segment. The ureters, leaving the renal pelvis, run caudally along the psoas muscle 

and along the anterior border of the greater sciatic notch. They enter the pelvis by 

crossing the iliac vessels at the bifurcation of the common iliacs into the external 

and internal branches, and pass along the posterolateral pelvic walls. They then 

enter the cardinal ligament (base of the broad ligament), pass beneath the uterine 

arteries, and travel immediately around the cervix and vaginal fornices, inserting 

into the trigone of the bladder. Their location on the lateral aspect of the cervix and 
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cardinal ligaments and along the uterine artery make them prone to injury from 

expanding tumor in the cervix, as well as from both surgical and radiotherapeutic 

interventions. 

Posterior to the uterus, the sigmoid colon dives below the peritoneal 

reflection to become the rectum and is closely related to the uterus and posterior 

fornix of the vagina. The rectum is separated from the posterior vagina by only a 

thin wall of loose areolar tissue. The thickness of the rectovaginal septum is 

approximately 5 mm. 
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LYMPHATIC DRAINAGE OF UTERUS AND CERVIX: 

The lymphatics of the cervix course in three separate routes . Laterally, they 

pass along the uterine artery to the external iliac lymph nodes. Posterolaterally, 

they pass behind the ureters to the internal iliac nodes. Posteriorly, they enter the 

common iliac and lateral sacral nodal groups. The fundus of the uterus drains 

mainly to the internal iliac nodes via lymphatics in the broad ligament, although 

some drainage occurs to the para-aortic chain via the ovarian vessels, to the 

external iliac chain, and to the inguinal nodes via the round ligament. The upper 

vagina drains laterally to both the internal and external iliac nodal groups, whereas 

the middle third tends to drain to the internal iliac group alone. The lower third of 

the vagina has lymphatic channels that merge with those of the vulva and lead to 

the superficial inguinal region. Depending on the local growth characteristics of 

cervical tumors, therefore, involvement of the internal and external iliac, para-

aortic, sacral, and inguinal nodes is possible and must be taken into consideration 

when a treatment strategy is planned 
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The sympathetic nervous supply of the bladder, rectum, and female genitalia 

(with the exception of the ovary) descends from the superior hypogastric plexus 

(the presacral nerve) with input from L1-4, spreads out in the retroperitoneum over 

the fourth and fifth lumbar vertebrae, and forms the bilateral hypogastric nerves. 

Additional sacral sympathetic fibers and parasympathetic fibers from S2-4 arising 

from the sacral plexus join the hypogastric nerves to become the inferior 

hypogastric plexus and eventually the pelvic plexus. From the pelvic plexus, the 

uterine vaginal and vesical plexuses arise to supply the uterus, vagina, and bladder. 

The uterine plexus enters the uterus via the base of the broad ligament along with 

the uterine artery. The major sensory nerves to the uterus traverse along with the 

autonomic sympathetic fibers, proceeding to the L1-4 level for the corpus and to 
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the S2-4 level for the cervix. Therefore, cervical pain is often experienced as 

referred low back pain. 

Of clinical relevance in patients with recurrent cervical cancer or enlarged 

pelvic lymph nodes are the lumbosacral nerve trunks, the sacral plexus, and the 

sciatic nerve, which may be damaged as a result of disease progression. The 

lumbosacral nerve trunk rests on the pyriform muscle in the posterolateral pelvis 

where it joins the sacral nerves to form the sacral plexus, which in turn gives rise to 

the sciatic nerve. The sciatic nerve passes through the greater sciatic foramen on its 

way to innovate the muscles of the lower extremity. 
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CARCINOMA CERVIX : 

ETIOLOGY OF CANCER CERVIX 

Several factors have been attributed for he occurrence of cervical cancer, the 

significance of some have been well established and some have been hypothesized.  

The common etiological factors include  

 Socioeconomic status 

 Access to health care facilities 

 Smoking (Active or passive smoking)  

 Presence of other  infections         

 Immune status & Nutrition status 

 Early age at first sexual intercourse. 

 History of multiple sexual partners. 

 A male partner who has a history of multiple partners. 

 Multiple pregnancies 

 HIV / Immunosuppresion 

 History of other sexually transmitted diseases 
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 Diethylstilbestrol, a drug which was used in 1940s for prevention of 

recurrent and threatened miscarriages has been found to be associated 

with the development of clear cell carcinoma of cervix and vagina. 

Ultimately it was banned by FDA  1971. 

 Recently more focus have been on the causative role of smoking and 

tobacco in cervical cancer. It has been said that women who smoke 

keep cervical HPV infection longer than women who don’t smoke and  

so have more chance of developing cervical carcinoma. In Indian 

scenario passive smoking is more common and a big concern than 

than active smoking 

 

HPV 

Greater than 90 percentage of cervical carcinoma is related to HPV 

infection. HPV is a sexual transmitted infection. HPV is a double stranded DNA 

virus. HPV Types include - 16,18,31,33,35,39,45,51,52,56,58 

     HPV incorporates into the genome of the cells of the host and causes 

alteration of the genome, which ultimately leads to genetic transformation. The 

proteins in HPV E5, E6, E7 are the major causes for cellular proliferation. E6 

inactivates p53 gene and results in chromosomal instability which inhibits 
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apoptosis and activates telomerase. After primary infection of HPV, it can take as 

long as 10-20 years for the occurrence of cancer. 

 

 

 

NATURAL HISTORY AND SPREAD OF CARCINOMA CERVIX 

Squamous cell carcinoma of uterine cervix usually arises from the 

squamocolumnar junction (called as transformational zone) of the endocervical 

canal and exocervix. There is a gradual structural progression from normal to 

higher levels of dysplasia. Spontaneous regression is observed in 60% of CIN I and 

40% of CIN II. Higher grades of dysplasia are more likely to transform into cancer, 
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especially in the presence of cofactors such as smoking, impaired immunity. The 

transformation may either be a slow process, sometimes taking upto 20 years or  a 

rapidly progressing disease.  

 

 

Malignancy occurs when the cancer cells breach the basement membrane 

barrier and invades into the stroma of the cervix. The cells then spread via the 

lymphatics and  blood stream to present as regional and distant metastasis. 

Usage of pap smear and early detection of cancer will result in minimally 

invasive therapy. But if the tumour progresses, it will present as a superficial 

ulceration or an exophytic tumour in the ectocervix or endocervix. After this point, 

the tumour will spread to the adjacent vaginal fornices, paracervical region, 

parametrial region and invades into the surrounding organs - urinary bladder or 
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rectum. The factors influencing paracervical extension include tumour size, depth 

of stromal invasion, lymphatic invasion and the presence of lymph node metastasis 

Incidence of regional lymphatic or hematogenous spread increases with 

stage although it does not occur in a definite order. Lymphatic extension occurs 

through obturator lymph nodes (medial group of external iliac chain), other 

external iliac nodes to the hypogastric nodes, and then into common iliac and 

paraaortic lymph nodes. The incidence of metastasis to pelvic or paraaortic lymph 

nodes depends on the stage of the disease and is depicted below  

 

PERCENTAGE OF LYMPH NODAL METASTASIS CA CERVIX 

STAGE PELVIC NODAL 

METASTASIS% 

PARA AORTIC NODAL 

METASTASIS % 

IA1 1 <1 

IA2 2 <=5 

IB 10 10 

IIA 15 15 

IIB 20 15 

IIIA 25-30 20 

IIIB 40-50 30-35 
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IV 50-60 40-45 

 

DISTANT METASTATIC SPREAD FROM CARCINOMA CERVIX: 

 Spread through the venous plexus and paracervical veins resulting in 

hematogenous dissemination of the disease, though rare in early stages is quite 

common in advanced stages. Lung  is the most common metastatic site followed 

by bone. 

 

 

Sites of Metastasis in Cancer cervix

Lung-21%

Bone-10%

SCL Node-7%

Liver-4%

Peritoneal/abdomen-4%

Inguinal Lymph nodes-3%
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PROGNOSTIC FACTORS  IN CARCINOMA CERVIX: 

 

PATIENT FACTORS TUMOUR FACTORS 

Age                                     HPV Subtypes 

Race Tumour volume 

Socioeconmic status Grade of the tumour 

Anemia, Hypoxia Treatment Duration 
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DIAGNOSTIC WORKUP: 

LABORATORY STUDIES 

Invasive carcinoma patients should have the following laboratory tests: 

1.Hemogram(Hb,white blood cell count, platelet count) 

2.Renal function test(Blood urea,S.creatinine) 

3.Liver function test 

4.Electrolytes 

5.Viral markers 

6.Urinalysis 

IMAGING : 

1. Chest X Ray 

2. US(A+P) 

3. CT (A+P) 

4. MRI pelvis 

5. PET CT 

Not all imaging modalities mentioned above are used for all 

patients.Imaging are requested according to the pathology and characteristics of the 

tumour. 
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FIGO STAGING-CARCINOMA CERVIX: 

              Major part of the FIGO staging system of carcinoma cervix is based on 

clinical examination (inspection, palpation, colposcopy) and it also includes  

roentgenographic examination of the kidneys, skeleton and chest, and endocervical 

curettage and biopsies. Invasive investigations such as arteriograms, 

Lymphangiograms and laparoscopy or laparotomy findings are not used for 

clinical staging of cervical carcinoma in FIGO system. Hence it is more convenient 

for physicians in developing and under developed countries however sound clinical 

knowledge is needed. Bladder or rectal invasion if suspected, must always be 

confirmed with a tissue biopsy. Bullous edema seen on the bladder wall or 

swelling of the rectal mucosa are not considered as organ invasion and are not 

accepted as definitive criteria for FIGO staging. 
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TREATMENT MODALITIES FOR CERVICAL CANCER 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

DIAGNOSIS OF     
CARCINOMA CERVIX 

         STAGE IA –IB1            STAGE IB2-IIA           STAGE IIB-IVA 

CLINICAL AND 
RADIOLOGICAL STAGING 

RADICAL HYSTERECTOMY 
WITH PELVIC NODAL 

DISSECTION 

RADICAL RT WITH 
WEEKLY CISPLATIN 

RADICAL 
HYSTERECTOMY 

WITH NODAL DISSEC 

RADICAL RT WITH 
WEEKLY CISPLATIN 

RADICAL RADIATION 

NEGATIVE NODES POSITIVE NODES 
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LOW RISK-NO 
ADJUVANT 

TREATMENT 

INTERMEDIATE RISK-
RT  ONLY 

HIGH RISK-
CHEMORADIATION 

CHEMORADIATION 
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   MANAGEMENT OF CARCINOMA CERVIX AND OVERVIEW  

    

 Carcinoma In Situ:  

Patients with carcinoma in situ, which  include  

severe dysplasia are treated usually  with a total abdominal hysterectomy, with  

or without a vaginal cuff excision. The decision of oopherectomy depends on  

patient’s age and status of the ovaries. Intracavitary brachytherapy (ovoids and  

tandem) are used rarely for  treatment of   carcinoma in situ, particularly for   

patients with absolute medical  contraindications for surgery or when there is  

multifocal carcinoma in situ in both the cervix and vagina   

 

FIGO Stage IA:  

Total abdominal hysterectomy or Modified radical hysterectomy are the 

usual  treatment modalities for Early invasive carcinoma of the cervix (stage IA2) 

.But in some cases, it can be treated with intracavitary brachytherapy.   

 

FIGO Stages IB and IIA:  

Treatment options available for Cervical carcinoma Stage IB and IIA are radical 

surgery or definitive chemoradiation. The treatment of choice for stage IB and IIA 

carcinoma of cervix remains controversial. Treatment of choice depends upon the 
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patient’s general condition and characteristics of the lesion. Overall survival and 

local pelvic tumour control are equivalent for both modalities.  

 

FIGO Stages IIB, III, and IVA:  

Treatment of choice for  carcinoma of cervix stage IIB and III is concurrent 

chemoradiation alone.  

Pelvic exenteration, or  high doses of external irradiation to the whole  

pelvis, intracavitary insertions, and additional parametrial irradiation are the 

treatment options for patients with Stage IVA(Bladder or Rectal invasion) disease. 

Concurrent chemoradiation along with Cisplatin , has been used  to obtain a 

radiosensitizing effect. Several randomized trials have shown improved outcome 

with concurrent chemoradiation when compared with radiation alone.   

Adjuvant postoperative therapy: 

The decision on  adjuvant radiation  following hysterectomy depends on the 

factors like lymph nodal status, tumor size, depth of stromal invasion, presence  of 

lymphovascular space invasion, presence  of parametrial extension, histologic cell 

type and the margin status.  

Three independent prognostic factors are : 

 The clinical size of the tumor. 
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 The presence or absence of lymph-vascular space invasion. 

 The depth of tumor invasion. 

GOG score is usually applied for risk stratification and is used as a guide for 

determining the adjuvant treatment plan. It is calculated by multiplying the 

relative-risk for depth x tumour size x presence or absence of lymphovascular 

space involvement. 

 Low risk (GOG score less than 40) – No adjuvant therapy. 

 Intermediate risk (GOG score 40-120) –  Adjuvant Radiation alone 

 High risk (GOG score more than 120) – Adjuvant concurrent 

chemoradiation. 

FIGO Stages IVB : 

Patients with Stage IVB disease (metastatic disease) need to be assessed  

adequately about the severity and disease burden. Patients with metastatic cervical 

cancer are usually treated with palliative chemotherapy. However if the patient is  

symptomatic for the local disease with pain or bleeding, such patients will benefit  

from addition of Radiation therapy to local site.  

Apart from this, patients may need local treatments for metastatic sites like 

spinal Radiation therapy, whole brain radiation treatment, pleurodesis, etc 
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Radiation therapy in cervical cancer : 

Radiation therapy  is the medical use of ionizing radiation to control 

malignant cells as a part of cancer treatment . Etymology: In Latin radiare means 

to emit rays; and in Greek therapeia means treatment. There are different types of 

radiation and different ways to deliver the radiation.In radiotherapy the various 

types of ionizing radiation used are X-radiation, gamma radiation, electrons, 

protons and neutrons, of which gamma rays and high energy X-rays are in 

common practice. Radiation accomplishes its purpose by killing cancer cells 

through a process called ionization. Some cells die immediately after radiation 

because of the direct effect, though most die because  radiation damages the DNA 

by indirect action, thereby inhibiting the cancer cells from dividing or reproducing. 

Although radiation damages both cancer cells and normal cells, most normal cells 

recover from the effects of radiation. 

The biological effect caused by the dose absorption depends on factors such 

as the treated volume, the dose and dose rate distributions, the dose per fraction or 

pulse, the time interval between fractions or pulses, the overall treatment time, the 

radiation quality (LET), other therapeutic interventions (hyperthermia, 

chemotherapy, etc.), factors related to the patient (comorbidity) and factors related 

to the tumor (hypoxia). 
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Radiation therapy forms the mainstay of the treatment in almost all stages of 

cervical cancer, through the combination of  

a)External beam radiotherapy (EBR) and 

 b)Intracavitary brachytherapy. 

External beam radiation therapy in Cervical Cancer: 

The physical aim of radiotherapy is to deliver a homogeneous radiation dose 

to a target volume which includes the tumor, sub-clinical spread of cancer cells and 

a margin to account for patient motion, organ motion and day-to-day variations in 

patient set-up. It is desirable, at the same time, to keep the radiation dose to normal 

tissues as low as possible, especially to those which are particularly sensitive to 

radiation.There are various techniques of giving external beam radiation therapy in 

cervical cancer like  

 i)Conventional 2D  

 ii)Conformal 3D  

 iii)IMRT 

 iv)VMAT 
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Conventional External Beam Radiotherapy: 

Conventional external beam radiotherapy is delivered by beams of square or 

rectangular shape. This technique is well established and is generally quick and 

reliable. The limitation is escalation of dose to tumor is limited due to the tolerance 

limit of the nearby critical organs. 

 

               Conventional RT showing rectangular beam shaping 

For convetional treatment , X-ray simulation is done.  

Superior border is set at L4-5 level. 
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Inferior border covers at obturator foramen .  

If vaginal is  involved, radiopaque bead should be placed on the lower level 

of disease to know the extent of tumor during simulation.If the tumor involves the 

lower one third of the vagina, fields should cover the inguinal lymph nodes 

because of high chances of metastasis  

In Lateral field borders, the posterior border must cover the  entire sacrum  

to include  the uterosacral ligaments in the field. The anterior border on the lateral 

field should be anterior to  pubic symphysis to include the external iliac lymph 

nodes. 

CONFORMAL 3D: 

Three dimensional conformal therapy , means treatments that are based on 

3D anatomic information and use the dose distribution that conform as closely as 

possible to the target volume in terms of adequate dose to the tumor and minimum 

possible dose to normal tissue. Here the beams are shaped with help of computer 

controlled Multi Leaf Collimator. The irregular shaped fields provide better 

avoidance of normal tissue. 



40 
 

                                              

                                              Multi Leaf Collimator  

The main difference between treatment planning of 3D CRT and that of 

conventional radiation therapy is that the former requires the availability of 3D 

anatomic information and a treatment planning system. The important milestone 

which sparked in a revolution in not only radiological diagnosis but also in 

radiotherapy was the invention of x-ray CT. CT was introduced to the radiotherapy 

process at 1970’s and this resulted in 3D treatment planning, now a standard tool in 

radiotherapy. The anatomic information is usually obtained in the form of closely 

spaced transverse images, which can be processed to reconstruct anatomy in any 

plane, or in three dimensions. Depending on the imaging modality, visible tumors 

critical structures and other relevant landmarks are outlined slice by slice by the 

planner. 



41 
 

Contouring the gross tumor volume (GTV) may include the uterus, cervix, 

and/or vagina. 

CTV 

PTV 

 

Limitations of 3D CRT: 

Three dimensional conformal radiation therapy (3D CRT), do not provide a 

method for sparing critical structures that push into and are partially or fully 

surrounded by a target or combination of targets. To overcome this problem new 

treatment methods are introduced in external radiotherapy. The intensity 

modulated radiotherapy which provide more conformal than any other technique. 

 

Brachytherapy in cervical cancer: 

 Brachytherapy involves the application of a radioactive source in close 

proximity to the tumor. It takes advantage of the inverse-square law, whereby 

radiation dose is inversely proportional to the square of the distance from the 

source. In practical terms, this allows for a very high dose to the tumor with 

relative sparing of the surrounding normal structures. 
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There are three types of brachytherapy used in cervical cancers based on 

dose rate as per ICRU 38. 

1.LDR Brachytherapy 

2.MDR Brachytherapy 

3.HDR Brachytherapy. 

LDR Brachytherapy: 

Low-dose rate (LDR) intracavitary brachytherapy delivers radiation at a 

dose of 0.4–2 Gray (Gy)/hour. The radiation sources are loaded into an intrauterine 

tandem and vaginal ovoid delivery system that is placed while the patient is under 

anesthesia in the operating room. Patients are typically hospitalized after placement 

of the applicator for 24–72 hours to allow radiation delivery of LDR treatments.  

Limitations of LDR Brachytherapy: 

 1.Radiation exposure of the professional staff. 

2.Prolonged treatment time. 

3.Need of hospitalization. 

4.Risk of anesthesia. 

5.Bed immobilization that can lead to thromboembolism. 
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6.Discomfort of vaginal packing and applicators during bed imobilization, 

and displacement of the applicators. 

 

HDR brachytherapy : 

High-dose-rate (HDR) brachytherapy was developed to overcome some 

potential disadvantages of low-dose rate (LDR) brachytherapy. HDR 

brachytherapy delivers a dose >12 Gy/hour. Compared to LDR therapy, 

advantages of HDR brachytherapy are  

1.Can be done as an outpatient treatment 

2.Requires shorter times. 

3.Greater patient convenience,  

4.Individualized treatment planning and source optimization. 

5.Greater safety for treatment personnel 

At our center, we employ high dose rate brachytherapy Microselectron 

Remote after loading the unit with a radioactive iridium-192 source. 

Although three decades of experience and literature reports on the use of 

HDR brachytherapy for treatment of cervix cancer are available, a wide range of 
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fractionation schedules exists, and the optimum treatment scheme still remains 

unclear. 

Relationship between number of high–dose-rate (HDR) fractions and late 

normal tissue effects. 

Late normal tissue effects depends upon the dose received and prolongation 

of overall treatment time will not spare the late reacting/responding tissues.At the 

same time, increase in overall treatment time will spare the early responding 

tissues , but at the same time it will also spare the tumour tissue. 
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Brachytherapy procedure: 

Preparation & Timing: 

Patient should complete all the pretreatment workup, anesthetic evaluation 

and imaging. On the first day of examination itself , brachytherapy course should 

be planned. Examination findings should be recorded on the first day. During 

external beam radiation, every week response assessment should be done. 

Therefore, a clinical gynecologic examination at the time of brachytherapy is also 

important. 

Applicator selection : 

In our institute, for locally advanced cervical cancer patients, the applicator 

most commonly used is the tandem and ovoid applicator . It provides pear shaped 

radiation distribution. Depending the disease status of the patient ,other applicators 

can be used like Fletcher suite dulcos or interstital implantation can be done. 

Applicator insertion : 

 After getting informed consent and verifying the patient details, patients are 

placed in lithotomy position. Preparation of the local parts is done and draped. 

Under short GA, dilatation is done and then applicator is inserted and ovoids are 

placed. Foley’s catheter is inserted and bulb is inflated with 7cc of dye 
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(Urograffin) to identify the bladder point. Then vaginal packing with betadine 

soaked gauze is done to push the rectum posteriorly and to stabilize the applicator.  

 

Applicator position : 

 Once the applicator is inserted , patient is shifted for simulation once 

she recovers from general anesthesia. 

  X-ray films-anteroposterior and lateral films are taken for 

brachytherapy planning . 

  Applicator position is very significant because it determines the  dose 

specification and the  pelvic control.  

Conditions for intracavitary insertion are: 

1. Underdosing of cervix should be prevented by geometry of insertion 

2. Paracervical areas should receive adequate dose. 

3. Vaginal mucosal, bladder, and rectal tolerance should be considered. 

Point A: 

To determine point A, connect a line through the center of each ovoid ; 

extend this line superiorly along the radius of the ovoids  and then move an 
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additional 2 cm superior along the tandem. From this point, extend out 2 cm on 

each side laterally on a line perpendicular to the tandem 

 

Three-dimensional image-based brachytherapy treatment planning precisely 

defines the tumor and aids with the precision of radiation dose delivery, which may 

reduce the dose to the normal tissues and reduce toxicity. 

Significance of overall treatment time in cervical cancer : 

In India, carcinoma of uterine cervix is the most common malignancy 

among women, and it is the leading cause of cancer-related deaths accounting for 

26 % of all cancer deaths in India. In our institute , around 30–40 % of out patients 

are carcinoma cervix patients. Treating such a large number of patients in proper 

time without compromising on the treatment schedule needs a judicious planning. 
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Usually in our institute, first EBRT is given for 5-6 weeks, and the patients  

are taken up for ICA  after a week and ICA is given on weekly basis for 3 weeks 

with overall treatment time  of around  8-9 weeks. The time gap of a week between 

EBRT and ICA and continuous weekly visits to hospital for 3 weeks poses 

problems for patients who are aged and those who are away from home for a long 

time.  

This study was mainly done with an intention to decrease the overall 

treatment time by integrating HDR-ICA with EBRT rather than giving HDR-ICA 

after completion of EBRT; this decreases the overall treatment time  from 9 to 6 

weeks—a 40 % reduction in treatment time. 

Optimal OTT for any tumor depends on 

• doubling time of tumor cells. 

• intrinsic radio sensitivity (α/β). 

 Short OTTs are required for tumor with low α/β or fast proliferating tumors 

and long OTTs for slow proliferating tumors. 

Cervical cancer especially squamous histology is a fast proliferating tumor and 

needs short OTT. If OTT is prolonged beyond 6 weeks, the total dose required to 

produce a given probability of tumor control needs to be increased to combat 

accelerated repopulation, but the dose-limiting structures around cervix limit dose 
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enhancement. 

 

ACCERATED REPOPULATION OF TUMOUR CELLS 

Whenever we are treating a tumour with any form of cytotoxic agent which 

includes radiation , cytotoxic agents such as chemotherapy,  the surviving 

tumour cells (the clonogens) tend to divide faster than before .This phenomenon 

is called as accelerated repopulation. 

This phenomenon is illustrated in transplanted rat tumour which 

shows initial shrinkage of the tumour followed by regrowth occurs after a single 

dose of 20 Gy of photons. The important thing is that during this period , the 

tumour is overtly shrinking and regressing and the cells that are surviving are 

dividing and increasing in number more rapidly when compared to the cells before 

treatment. 

      There is evidence of similar phenomenon in human tumors also. Withers and  

his colleagues surveyed  literature on radiotherapy and estimated the dose  to 

achieve local control in 50% of  cases as a function of the overall duration of  

fractionated treatment. This analysis proved that clonogen repopulation in rapidly 
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 growing human cancer accelerates at about 28 days after radiotherapy initiation in 

a fractionated regimen. A dose increment of about 0.6Gy per day is  required to 

compensate for this repopulation. Such a dose increment is consistent with a 4 day 

clonogen doubling rate compared with median of 60 days for unperturded growth. 

The conclusion is that radiotherapy for fast growing tumours, overall treatment 

time should be completed as soon as possible without any treatment breaks and it 

is also better to delay initiation of  treatment than to introduce delays during 

treatment  which   will adversely affect outcome.  

The overall treatment time if it is too long ,the  effectiveness of later dose 

fractions is compromised because the surviving clonogens present in the tumour 

can be triggered into rapid repopulation. 

This data is referred for radiotherapy. It might be anticipated however that  

similar phenomenon would apply to chemotherapy  and to combination of  

chemotherapy with radiotherapy. 
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Ideal treatment period and how often treatment gaps occur during 

radiotherapy 

                     Radiotherapy is a important modality in management of patients with 

cervical cancer . To achieve cure of a patient with any cancer ,we must eradicate 

every stem cell associated with the tumour and also those that are generated during 

course of treatment. Longer the course of  treatment , more the stem cells can 

repopulate, increasing the number of stem cells that have to be killed. As overall 

treatment time increases, the probability of  local tumour control decreases.                     

 

 

                 The impact of the prolongation of treatment time in cervical cancer  

radiation therapy has already been studied. The increase in overall treatment  

time will decrease the survival at the rate of 0.3-1.6% per day.  

                 In cervical cancer  Overall  treatment  time includes combined 
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 external beam radiation and brachytherapy.Studies have shown that  

overall treatment time in carcinoma cervix should be as short as possible and  

should not exceed 56 days 

                  The total radiation dose should be given within a specific time. In daily 

clinical practice , treatment breaks occur  due to radiation reactions , patients 

unwilling or unspecified reasons results in prolongation of overall treatment time. 

In many studies which includes planned interruptions (Split  course) schedules, and 

also retrospective analysis suggest the role of overall treatment time on outcome. 

This suggests the deleterious effect of accelerated  repopulation of tumour 

clonogens. 

                       Evidence suggest that treatment gaps in radical radiation results in  

prolongation of overall treatment time which in turn affect local control rates and 

survival in certain cancer types . This is for different modalities of radiotherapy 

like                 

a) Radical radiation therapy 

b) External beam radiotherapy followed by brachytherapy (Treatment time  

overall includes time taken for combined therapy) 
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c) Radiotherapy combined with chemotherapy (Treatment time overall includes  

time taken for combined therapy) 

d)Post op radiation therapy 

                     Patients are categorized  under three group to manage treatment  

Gaps  

Group 1-Rapidly growing tumors like squamous cell carcinoma where  

treatment is given with radical intent. Many studies has been done on this  

group. Overall treatment duration  should not be prolonged even by two days  

more than the prescribed. 

Group 2-Slower growing tumors like adenocarcinoma where treatment is  

given with radical intent. Treatment break of five days also have not been   

significant. Overall treatment duration still should not be prolonged by more  

than five days 

Group 3-This group belongs to patients that are treated with palliative  intent. Here 

overall treatment time has no effect on achieving desired  palliation. Only gaps 

more than 7 days needs to compensated. It is so assumed that fast growing tumour 
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will be more affected by treatment breaks but it is not always true. There are 

exceptions , example is glioblastomas there has been no evidence of effect of 

treatment breaks on outcome since repair mechanism in brain tissue is different. 

Similarly  certain slow growing tumors like carcinoma anus does not significant 

change in outcome if the treatment gap is less than 5 days. When it comes to 

cancer cervix, head and neck malignancies ,lung cancer , esophageal cancer , 

medulloblastoma and primitive neuroectodermal tumors are greatly affected by 

gaps in treatment. 

                  In palliative scenario for reducing pain and bleeding, preventing 

ulceration, managing cord compression and superior vena caval obstruction, 

reducing tumour burden overall treatment time prolongation does not matter that 

much ,but still for good palliation prolongation must not be more than 7 days. 

Impact of length and timing of  treatment gaps  

                      The length of gap which results in significant effect on tumour  

control locally as discussed varies with different tumour type and site and also  

on standard department treatment times and protocols. On analyzing data from  

split course regimens, studies show that fourteen to sixteen days interruptions  

definitely affect treatment outcome. Also prolongation of treatment by a week 
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can result in 3 to 16% loss of local tumour control. Uncompensated gap of 1 day  

in a patient with cervical cancer can lead to reduction of local control of tumour  

by 1-1.4%. For locally advanced carcinoma cervix total treatment duration  

combining both external beam radiotherapy and brachytherapy should not be  

more than 56 days. 

                     The timing of breaks that occur during long course radiation does not 

seem to be significant . Recently studies done suggests that gaps arising in short 

course of treatment and during initial 28 days in long course RT are different from 

those appearing in later part of long course radiation. Also correction of breaks 

arising in the later part of long course radiation is always difficult to correct since it 

requires large fractions over short time and  may cause increase in late morbidity. 

Studies have also shown that break on Monday and Friday increases weekend gap 

by 33% so it is worser than break that occur in the middle of the week.                       
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Factors causing treatment breaks: 

Treatment associated factors 

I. Radiation related 

a) Diarrhea-Proctitis 

b) Skin reactions to radiation 

II. Chemo related factors 

a) Nausea and vomiting 

b) Neutropenia 

Department associated factors 

Machine failure/service 

Patient associated factors 

a) Did not report to treatment due to personal reasons 

b) Natural disasters interrupting treatment 
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Intercurrent illness associated factors  

a) Fever 

b) Respiratory infection 

c) Other non cancer related infections 

Fowler et al  has reviewed 12 retrospective studies  and found a 3-25% decrease 

in local control by lengthening the total treatment time by one week. In the PCS 

data base, there was a 14% decrease in infield control when the total treatment time 

was prolonged . The effect of total treatment time in the PCS data base was highly 

significant in multivariate analysis for infield control and survival, with Stage III 

accounting for the majority of the effect. As would be expected, late severe 

complication rates were not dependent on total treatment time and, therefore, there 

appears to be no benefit to prolongation of total treatment time beyond what is 

necessary for acute tolerance.  
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AIM OF THE STUDY:  

This prospective study is aimed to assess the feasibilities of introducing 

intracavitary brachytherapy early during external beam radiation therapy in 

cervical cancer,so that the prolongation of overall treatment time can be avoided 

which in turn helps in avoiding the reduction in overall survival associated with 

treatment duration prolongation.  

SPECIFIC OBJECTIVES  

Primary objective: 

The objective is to integrate HDR-ICA with external beam radiation in 

carcinoma cervix stage I B 2 to II B patients, thereby to assess the feasibility and 

acute toxicities   

Secondary objective: 

To evaluate local control rates  

To evaluate  Disease free survival 
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STUDY DESIGN: 

Prospective study. 

Sample size:  

Thirty patients. 

Study period:  

July  2018 - September 2019. 

Inclusion criteria: 

All patients with  

• Age <65 years. 

• Histological confirmation by biopsy: Squamous Cell carcinoma. 

• ECOG performance status ≤2. 

• Stage I B2–II B. 

• Hb > 10 gm %. 

• Normal blood parameters 

Exclusion criteria:  

• Age >65 years. 
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• Other histological variants. 

• ECOG performance status >2. 

• Stage III, IV. 

• Seropositive  patients 

• Previously treated case. 

• Uncontrolled medical illness. 

MATERIALS AND METHODS:   

Pretreatment Evaluation: 

                    History and Physical examination including Height, weight, Body 

surface area, Performance status 

          Gynecological examination: Nature and size of the primary tumour. 

Confirmation of diagnosis and Squamous  histology  by  cervical biopsy 

Complete blood count, RFT, LFT, Blood sugars. 

Viral markers, Blood grouping & typing 

Imaging-Chest X-Ray, US  abdomen and pelvis, echocardiogram. 
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Methodology: 

Radiation therapy:  

External radiation: 

Patients who satisfy the inclusion criteraia are started on external beam 

radiation to the pelvis,1.8Gy per fraction,5 fractions per week over 5 to 6 weeks to 

a TD:45-50Gy . 

Intracavitary Brachytherapy: 

 Every week gynecological assessment is done. At 30Gy,if canal is defined, 

patient is taken for brachytherapy after completion of 36Gy.HDR intracavitary 

brachytherapy is done twice weekly in 5th  and 6th  week  during external 

radiation(600cGy per fraction x 4 ). EBRT is not delivered on the days of ICA. 

Chemotherapy: Cisplatin weekly (40 mg/m2/week) (Chemotherapy is not given 

on the day of ICA) 

 

RT TECHNIQUE 

External beam radiation is delivered using 3D conformal technique. 

 GTV-Macroscopic extent of the tumour as defined by radiological and 

clinical examinations. 
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 Primary CTV-includes GTV primary,uterine corpus,parametrium,vagina and 

ovaries 

 Nodal CTV-involved Nodes and relevant draining nodal groups(common 

iliac,externa iliac,internal iliac,obturator and presacral nodes) 

 PTV-1cm margins to CTV  

ICA PROCEDURE 

             1.Preparation and timing 

             2.Applicator selection 

             3.Applicator insertion 

             4.Applicator position 

             5.Imaging after insertion 

             6.Dose specification 

             7.Planning 

             8.Dose fractionation in hdr brachytherapy  

             9.Applicator removal  

 

                Iridium-192 sources are used for Intracavitary applications with 

Intrauterine tandems and vaginal applicators such as Fletcher-suit-Delclos using 

Remote afterloading technique. 

                  Dose to Point A,Rectum,Bladder are Noted. 
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                  Bladder dose is calculated at a point in the center of the 

contrast(Urograffin 7ml)filled balloon of the Foley’s catheter. 

                  Rectal dose is calculated at 0.5cm posterior to the vaginal ovoids in the 

lateral film. 

ANALYSIS: 

Expected Toxicity 

                            Fatigue, diarrhea, rectal irritation, dysuria, urinary frequency, 

reddening around irradiated area. These should disappear once treatment is 

completed. In addition blood counts may be temporarily suppressed. 

                           Long term side effects like Rectal ulcer, bowel obstruction, 

ureteral obstruction, chronic cystitis, fistula formation between pelvic tissues. 

                            RT toxicity and the time of onset in relation to RT administration 

will be recorded on the toxicity forms. 

                           If Absolute Granulocyte count falls <1000 or Platelets < 75000, 

radiotherapy will be withheld and recorded. 

 
 
RTOG Acute Radiation Morbidity Scoring Criteria 

 0 1 2 3 4 

SKIN No 

change 

Follicular, 

Faint or dull 

Tender//bright 

erythema, patchy 

Confluent 

moist   

Ulceration, 

hemorrhage, 
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over 

baseline 

erythema/dry 

desquamation/

decreased 

sweating 

moist 

desquamation/m

oderate edema 

desquamatio

n 

necrosis 

Mucous 

membra

ne 

No 

change 

over 

baseline 

Injection/may 

experience 

mild pain not 

requiring 

analgesia 

Patchy mucositis 

which may 

produce 

inflammatory 

serosanguinous 

discharge/may 

experience 

moderate pain 

requiring 

analgesia 

Confluent 

fibrinous 

mucositis/M

ay include 

severe pain 

requiring 

narcotic 

Ulceration, 

hemorrhage, 

necrosis 

Lower 

GI 

No 

change 

Increased 

frequency or 

change in 

quality of 

bowel habits 

not requiring 

Diarrhea 

requiring 

parasympathetic 

drugs (eg. 

Lomotil)/rectal 

or abdominal 

Diarrhea 

requiring 

parenteral 

support/abdo

minal 

distension 

Acute or 

subacute 

obstruction, 

fistula or 

perforation, 

GI Bleeding 
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medication/rect

al discomfort 

not requiring 

analgesics 

pain requiring 

analgesics. 

(x-ray 

demonstratin

g distended 

bowel loops) 

requiring 

transfusion 

or tenesmus 

requiring 

tube 

decompressi

on 

WBC 

 

=>4000 3000-<4000 2000-<3000 1000-<2000 <1000 

PLATE

LETS 

 

 

>1L 75000-<1L 50000-<75000 25000-

<50000 

<25000or 

spontaneous 

bleeding 

Neutrop

hils 

=>1900 1500-<1900 1000-<1500 500-<1000 <500 or 

sepsis 

Hemogl

obin 

>11 11-9.5 <9.5-7.5 <7.5-5 - 

Genitou

rinary 

No 

change 

Frequency of 

urination or 

nocturia/ 

Frequency of 

urination or 

nocturia which is 

Frequency of 

urination or 

nocturia 
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RTOG Morbidity criteria are used to Score/Grade toxicity from radiation therapy. 

The criteria are relevant from day 1,the commencement of therapy to end of 

therapy. Any Toxicity Which Caused Death is considered as Grade 5. 

 

 

dysuria, 

urgency not 

requiring 

medication 

less frequent 

than every hour, 

dysuria, urgency, 

bladder spasm 

requiring local 

anesthetic 

(pyridium) 

hourly or 

more 

frequently 

/dysuria, 

pelvis pain 

or bladder 

spasm 

requiring 

regular, 

frequent 

narcotic/gros

s hematuria 

with/without 

clot passage 



67 
 

RTOG/EORTC Late Radiation morbidity Scoring  

Organ 

Tissue 

Grade 1 Grade 2 Grade 3 Grade 4 

Skin Slight Atrophy: 

pigmentation 

changes, some 

hair loss 

Patch atrophy; 

moderate 

telangiectasia; total 

hair loss 

Marked atrophy; 

Gross 

telangiectasia 

Ulceratio

n 

Mucous 

membrane 

Slight atrophy 

and dryness 

Moderate atrophy 

and telangiectasia 

Marked atrophy 

with complete 

dryness, severe 

telangiectasia 

ulceration 

Intestine Mild diarrhea, 

Mild cramping; 

Bowel movement 

5 times daily, 

slight rectal 

discharge or 

bleeding 

Moderate diarrhea 

and colic; bowel 

movements>5 times 

daily; excessive 

rectal mucus or 

intermittent 

bleeding 

Obstruction or 

bleeding 

requiring surgery 

Necrosis, 

perforatio

n/fistula 

Bladder Slight epithelial 

atrophy ,minor 

Moderate 

frequency, 

Severe frequency, 

dysuria, severe 

Necrosis/

contacted 
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telangiectasia 

(microscopic 

hematuria) 

generalised 

telangiectasia, 

intermittent 

macroscopic 

hematuria 

generalized 

telangiectasia 

(often with 

petechiae) 

frequent 

hematuria; 

reduction in 

bladder 

capacity(<150cc) 

bladder(<

100cc), 

severe 

hemorhag

ic cystitis 

Bone Reduced bone 

density 

Moderate pain or 

tenderness; Growth 

retardation; 

irregular bone 

sclerosis 

Severe pain or 

tenderness; 

complete arrest of 

bone growth 

Necrosis/

spontaneo

us 

fracture 

Follow Up-First review at 6 weeks ,then Every 3 monthly upto 3 years. Then 6 

monthly from 3-5 th year. after 5 years, yearly follow up. 

Assessment-patient is assessed by routine clinical examination and  yearly 

imaging. 

 

 



69 
 

AGE 31-40, 3

AGE 41-50, 10

AGE 51-60, 15

AGE 61-70, 2

AGE DISTRIBUTION

RESULTS AND ANALYSIS:  

Age distribution: 

 

 

 

 

 

 

 

 

Majority of the patients in the study group are between the age of 51-60. Mean age 

at diagnosis was 50 years. Even though women acquire HPV infection during early 

ages of life, it is said that the evaluation of cancer after incorporation of HPV 

genome into host will take 20 to even 30 years.  
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SMOKING HISTORY IN PATIENTS WITH CERVICAL CANCER: 

  

  

Recently more studies have evaluated the causative role of smoking in cervical 

cancer. Tobacco seems to have both direct local carcinogenic effect and also cause 

immunosuppression in individuals which in turn will lead to impaired genetic 

repair potential. It has also been hypothesized that patients who smoke are more 

susceptible for HPV infection. In India, more than active smoking passive smoking 

is a major problem among women. In the study group, about 27% of patients were 

exposed to tobacco either actively or passively.  
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AGE AT FIRST COITUS: 

  

 

 

Early age at first sexual intercourse is an important risk factor for the 

development of cervical carcinoma. HPV is not found in female reproductive tract 

at birth and is introduced through sexual intercourse. Hence age at first coitus is a 

surrogate for acquiring HPV infection. Safer sex practices need to be promoted 

among women and its impact on cervical cancer should be educated. In our study, 

almost 80 percent of the patients had first intercourse at an age less than 21.  
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MENOPAUSAL STATUS AT DIAGNOSIS: 

 

PARITY :  

 

Hormonal factors are said to play a role in the etiology of cervical cancer. 

However their role is yet to be established clearly. Muliparity is an important risk 

factor for developing cervical carcinoma. In our study, about 60 % of the patients 

were found to be in postmenopausal age group and almost 95% of the patients 

were multiparous.  
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PRESENTING COMPLAINT TO CLINIC:  

 

 

 

Abnormal bleeding per vaginum is the commonest symptom that brought the 

patients to the OPD. White discharge per vaginum which was foul smelling was 

also a common presentation. Back pain and lower abdominal pain were the chief 

complaints in 11% of the patients and 2% of the population also had post coital 

bleeding per vaginum.  

47%

40%

11%

2%

PRESENTING COMPLAINT

ABNORMAL BLEEDING PV

WHITE DISCHARGE PV

BACK ACHE

POST COITAL BLEEDING
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ANEMIA AT PRESENTATION: 

 

Most patients with cervical carcinoma have abnormal bleeding PV and come with 

anemia at presentation. It is also not uncommon to see patients presenting to 

emergency room with severe bleeding PV. Hence anemia is a major concern in 

patients with cervical carcinoma. Correction of anemia before starting radiotherapy 

is very important as it is a well known fact that anemia and hypoxia decrease the 

efficacy of radiation therapy. In the study population 43 % of the patients had 

Grade I anemia. Around 17% of the population had Grade II and Grade III anemia 

requiring blood transfusion. Average hemoglobin at presentation was 10.7gm/dl 

and average weight at presentation was 63Kg. 
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TUMOUR CHARACTERISTICS: 

GRADE OF TUMOUR :  

 

TYPE OF TUMOUR:  

 

It was seen that most of the tumours are poorly differentiated.. We also observed 

that about 90% of the patients had Large cell non keratinizing histology.  
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STAGE OF TUMOUR: 

 

 

 

Staging helps in deciding the appropriate management of the tumour.It also helps 

in predicting the overall survival and failure rates.In our study,60% of the patients 

were stage II.A.2  
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CHEMORADIATION/RADIATION 

 

 

 

          Treatment of choice when ever  the patient is fit , is concurrent 

chemoradiation. Among 30 patients,28 of them have received concurrent  

chemoradition and only 2 patients have received only radical radiation ,  because 

of patients being unfit for chemotherapy or  unwillingness to chemotherapy 
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No of Cycles of chemotherapy delievered: 

 

 

 

Chemotherapy delivered was weekly cisplatin at a dose of 40mg/m2.Several 

studies shows that concurrent chemoradiation increases the overall 

survival.Around 60% of our study patients received 4 # of weekly cisplatin. 
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Overall Treatment time: 

 

 

Overall treatment time : 

Usually when HDR ICA is done after completion of EBRT,overall treatment 

time would be 9 weeks.In our study,by interdigitating ICA with EBRT,70% of our 

patients completed the treatment in less than 6 weeks.Hence overall treatment time 

has been reduced to almost 40%. 
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Acute reactions:Genitourinary symptoms 

 

GENITOURINARY SYMPTOMS  

Grade I 13 

Grade II 8 

Grade III 0 

Grade IV 0 

 

In our study population,almost 70% of the patients developed genitourinary 

symptoms during the course of radiation.But all of them were grade I and II 

reactions ,which were conservatively managed.There was no treatment break in 

any of the study patients due to genitourinary symptoms. 
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 Acute reaction:Gastro intestinal symptoms 

 

Gastrointestinal  symptoms  

Grade I/II 12 

Grade III 9 

Grade IV 0 

 

In our study population,almost 70% of the patients had gastrointestinal 

symptoms during the course of radiation.But all of them were within grade III 

reactions ,which were conservatively managed in ward.There was  treatment break 

ranging from 1 to 3 days ,in four of the study patients due to grade III 

gastrointestinal symptoms. 
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Local control: 

Chart showing number of patients who had complete response in terms of local 

control at the end of treatment. 

 

Among the 30 study group patients,26 patients (96%) had complete response 

in terms of local control after the completion of treatment.Only 1 patient had 

residual disease at the end of treatment.This shows that introducing intracavitary 

brachytherapy early during EBRT in cervical cancer helps in local control by 

reducing the overall treatment time which in turn avoids the accelerated 

repopulation. 
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Follow up: 

Chart showing number of patients who completed treatment and currently on 

regular follow up. 

 

 

Among our study patients,70% of  patients completed 1 year follow up,13% 

of patients completed 9 months of follow up,7% of patients completed 6 months of 

follow up and 10% of patients have completed 3 months of follow up.Almost all 

patients are disease free so far.However longer follow ups are necessary to arrive 

at a conclusion. 
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DISCUSSION:  

In India, cervical cancer accounts for 26% of cancer deaths . In our institute 

,we encounter large number of carcinoma cervix patients on daily basis in op 

department . Treating these patients in proper time without compromising on the 

treatment schedule needs a careful planning. Usually in our institue, first EBRT is 

delivered   for initial 5-6 weeks, and then patients who are fit  are taken for ICA 

and ICA  is given once weekly for 3 weeks with the overall treatment time of 9-10 

weeks. Since there is a  week’s gap between completion of EBRT and ICA and 

need for weekly visits for ICA to hospital for 3 weeks, there is an increase in drop 

outs for HDR either due to socioeconomic problems or due to perceived phobia 

about ICA procedure. At our Institute, we observed patients who defaulted ICA 

after EBRT, presented at later stage with an incurable disease as these patients had 

not received the complete tumoricidal dose. This study was mainly done with an 

intention to decrease the OTT by integrating HDR-ICA with EBRT rather than 

giving HDR-ICA after completion of EBRT; this decreases the OTT from 10 to 6 

weeks—a 40 % reduction in treatment time, given at a stretch which also prevents 

the drop outs for HDR. Treating a patient in as short time as radiobiologically 

possible is beneficial to both the patient and hospital administration in the 

following ways: 



85 
 

1. Patient benefits 

a) Tumor related for fast proliferating tumors like carcinoma cervix, short OTT 

decreases accelerated repopulation and causes increase in the local control and the 

overall survival rate, as there is 1 % loss of local control and 0.6 % of loss of 

survival per day of prolongation of OTT beyond 30 days.  

b) Financial burden whole treatment will be completed at a stretch without gaps 

per HDR, thereby reducing the cost incurred by the patient for traveling every 

week for HDR. 

2. Hospital benefits 

a) Hospital bed occupancy is decreased.  

b) Financial burden will be decreased in terms of food and drugs and by 

saving a great amount of health care cost. 

c) Drop outs for HDR prevented, and cure rates are increased. 

Optimal OTT for any tumor depends on  

1 doubling time of tumor cells.  

2 intrinsic radio sensitivity (a/b).  

Short OTTs are required for tumor with low a/b or fast proliferating tumors and 

long OTTs for slow proliferating tumors. Cervical cancer especially squamous 

histology is a fast proliferating tumor and needs short OTT. If OTT is prolonged 

beyond 6 weeks, the total dose required to produce a given probability of tumor 
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control needs to be increased to combat accelerated repopulation, but the dose-

limiting structures around cervix limit dose enhancement. Several analysis 

suggested that accelerated repopulation occurs preferentially after the 4th week of 

startup radiotherapy, and this repopulation starts early in a fractionated 

radiotherapy. The molecular basis for accelerated repopulation is mediated through 

radiation-induced receptor activation and cellular growth, especially the cancer 

stem cells (clonogens). This occurs even after a single radiation exposure of 2 Gy 

and even with chemotherapy . 

Supportive Trials 

1. Fyles et al. studied 830 patients of cervical cancer, they studied the effect of 

prolongation of OTT beyond 30 days, on local control and survival. They 

have reported 1 % loss of tumor control per day prolongation of OTT. Stage 

subgroup analysis showed that the effect is predominantly observed in stage 

III/IV relative to that in stage I/II. 

 

2. Lanciano et al.’s  study of cervical cancer on 837 patients treated with 

radiation therapy showed that local recurrence within 4 years of completion 

of treatment increased from 6 to 20 % when the OTT was increased to 6–10 

weeks (P = 0.0001). This translated into significantly decreased rate of 

survival. Girinsky et al. studied 386 patients of cervical cancer treated with 
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radiation therapy. They reported relative risk of local recurrence has 

increased by a factor of 2.4 when OTT was increased up to 62 days. 1.1 % of 

loss of pelvic tumor control per day prolongation of treatment time is 

observed. 10 year-recurrence-free survival rate also decreased.  

 
 

3. Perez et al. studied 1,227 patients of cervical cancer treated with radiation 

therapy. They showed a strong correlation between OTT and clinical tumor 

stage except for patients with stage I A tumor size being 3 cm . OTT has a 

strong correlation with pelvic tumor control and survival in stages I B, II A , 

and II B. Performance of all ICA insertions within 4–5 weeks from the 

initiation of the irradiation yielded lower pelvic failure rate. Local failure 

rate was 8.8 % versus 18 % in stage I B disease. 

 

4. Delaloye et al. studied 360 patients of cervical cancer stages I B to III B 

treated with external RT and Brachytherapy. They observed 5-year survival 

rate of 61 % when OTT was less than 60 days compared with 53 % when 

OTT was more than 60 days (P = 0.03) and 50 % increase in death rates for 

longer therapy group. It is finally concluded that the shorter treatment 

duration is a factor associated with the longer survival in cervical cancer.  
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5. Aravind Kumar Patidar et al. studied 55 patients of early-stage carcinoma 

by integrating HDR with EBRT and found that response rates were better 

with the increased acute skin reaction and diarrhea in the study group. All 

the trials shown above proved that prolonged treatment time had an adverse 

affect on outcome because of accelerated repopulation of tumor cells. In 

patients treated with radiation therapy, OTT should be as short as possible, 

and any planned or unplanned interruptions or delays should be avoided. 

Timely integration of EBRT and ICA in patients with carcinoma of uterine 

cervix and thereby decrease of OTT is an important factor in improving 

pelvic tumor control and to prevent drop outs for HDR-ICA. In this study, 

patients were examined at the first visit, and the patients with proliferative 

tumours and squamous histology were taken into consideration. External RT 

was planned on simulator with 1.8–2 Gy per fraction. After completion of 

treatment with 3,000 cGy, patients were assessed for suitability of 

intracavitary application, and two fractions of HDR were given, while the 

patient was on external RT, and the last fraction was given 1 week after 

completion of external RT. Thus, the total treatment time was completed 

within 5–6 weeks, and the entire treatment from initiation to completion of 
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radiation was completed during single stay of the patient in the hospital, In 

this study, HDR brachytherapy was used which has two distinct features: 

a) Because of high dose rate, no sublethal damage repair can occur 

during treatment.  

b) HDR fractionation requires relatively large fraction size. 

From LQ model, the larger the fraction size, the greater the potential for late tissue 

damage compared with tumor control. The practical advantages of HDR may 

counterbalance its radiobiological disadvantages. Each application lasts only for 

10–15 min and thus eliminates the morbidity arising from prolonged bed rest. 

Applicator movement during treatment is minimized making dosimetric 

calculations more representative of actual treatment. The dose distribution can be 

optimized using computer controlled variable dwell times. Finally, out-patient 

HDR brachytherapy may be well tolerated if given along with external RT. 

Chemotherapy is not given on the day of integrated HDR-ICA . 

In this study, there was an increase in acute rectal and bladder toxicities of 

Gr-I, II during integration HDR with EBRT which were easily managed medically 

and there were no treatment interruptions or delays. There were no Gr III,IV acute 

toxicities or chronic toxicities . 

 By integrating HDR with EBRT, the treatment time will be reduced, and whole 

treatment will be given in one visit itself, thereby reducing the financial burden to 
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the patient and hospital. The long-term survival and late rectal and bladder 

toxicities cannot be assessed because of short follow-up period. However, a 

randomized study with a large number of patients and longer follow-up period has 

to be done to show consistent and long-term results in terms of the benefits of 

concurrent EBRT and HDR brachytherapy 

Conclusion: 

In this prospective study by decreasing the OTT, the observations of the following 

results were made. 

1. Increase in local control  

2. Increase in disease free survival during the current study  

3. Increased acute bladder and rectal toxicities with acceptable toxicity 

profile  

4. No local or distant relapse during the current study  

5. No significant chronic rectal or bladder morbidity during the current study 

From the above observations, it may be concluded that local control is better 

in the study group but statistically insignificant. Much larger number of patients 

and longer follow-up are required for arriving at concrete conclusions. 
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Summary: 

A prospective  study with a total of 30 patients, with biopsy proven 

squamous cell carcinoma of cervix was done with the mean ages being 48.28 

years. The patients in study group had good performance status (ECOG 0–1). 

Stage distribution of patients in study group : 3 in I B 2 , 3 in II A 1, 18 in II A 2 

and 6 in II B. The treatment protocol design was to treat study patients with 

concurrent EBRT of 50–50.4 Gy. (1.8–2 Gy. per fraction) for 25–28 fractions with 

weekly cisplatin (40 mg/m2) and integrating HDR of four fractions: 600 cGy per 

fraction in the 5th and 6th weeks. EBRT and weekly cisplatin were not given on 

the day of HDR. During concurrent chemoradiation, patients were evaluated for 

tumor response and acute normal tissue toxicity at the right time and treated 

accordingly. On completion of the treatment, the final response was noted by 

assessing tumor response according to GOG criteria. All the patients completed 

treatment as per protocol without major treatment delays or interruptions In the 

study group, 13 patients developed Gr. I and Gr. II rectal toxicities, 8 Gr. III rectal 

toxicity, and 21 patients developed Gr. I, Gr. II bladder toxicities. Acute treatment 

related toxicities were managed conservatively in the study group. None of the 

patients developed Gr. IV or chronic toxicity during the current study. The patients 

in the study group tolerated integration of HDR well. 96% of study population had 

complete response in terms of local control and  disease free survival on follow of 
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6 months. In one patient in the study group, there was a residual disease without 

any local or distant relapse . There were no treatment-related deaths. Based on the 

above data, it was concluded that integrating HDR with EBRT results in high 

control rate, but not statistically significant, defaulters for ICA are prevented, and 

treatment-related toxicities were within acceptable limits. A much larger number of 

patients and longer follow-up periods are required to arrive at concrete 

conclusions. 
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