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The Centenary of Brachytherapy in
Clinical Oncology

Radiation therapy is a major modality in cancer management and about 30%-50% of
all cancer patients receive irradiation today. Soon after the discovery of radium by the
Curies in 1898, implanting radioactive sources directly into tumour tissues was first
suggested by Alexander Graham Bell, the inventor of the telephone. I Brachytherapy
of human tumours is now approaching its centenary. Although seemingly attractive,
fashionable and sophisticated external beam (teletherapy) equipment has been
developed in the last three decades, the clinical benefits of brachytherapy remain
irreplaceable. Brachytherapy is enjoying a resurgence because of newerradioisotopes,
better treatment planning, computer technology, and an ever-increasing number of
radiotherapists skilled at performing the procedures.

The Greek term 'brachytherapy', meaning treatment from a short distance, was
proposed in 1931 by Forssell in Sweden. However, the Cumulated Index Medicus
used this term as a medical subject heading for the first time in 1980. In 1997, approxi-
mately 400 articles related to brachytherapy were published in peer-reviewed
journals. Owing to its importance in medicine, there is a move to designate 'brachy-
therapy' as a subspecialty.'

The efficacy of brachytherapy is attributable to the ability of radioactive implants
to deliver a higher concentrated radiation dose to tissues than by external beam alone.
This contributes to improved local (tumour) control.' There are certain advantages of
brachytherapy: (i) optimal and precise dose delivery to the tumour, (ii) normal tissues
and organs adjacent to the region undergoing brachytherapy are spared of the
radiation effect due to a sharp fall-off in the dose, (iii) short duration of treatment. The
essential characteristic of the brachytherapy technique is a simple time-dose relation-
ship of '60 Gy within 6 days', while a fractionated course of teletherapy delivers '60
Gy in 6 weeks'. The radiobiological advantage of brachytherapy is at the cellular
level. It provides continuous irradiation to the tumour region, as compared to frac-
tionated external beam therapy. As a consequence of continuous tumour cell killing,
the biologically effective dose (BED) of brachytherapy is con sidered superior to
teletherapy, and dose-for-dose this may typically be in the order of 10%-20%.4 Thus,
a simplistic calculation equates 60 Gy of brachytherapy to 66 Gy of teletherapy
delivered over 6.5 weeks.

The clinical benefits of brachytherapy have been acquired slowly during this
century. For a small accessible tumour (preferably less than 5 em), brachytherapy
alone is curative and offers organ preservation, whereas surgery results in loss of
tissues and a compromise in organ function. This Cinderella effect is most visible in
early stage cancers of the head and neck, and cervix.' In largertumours, brachytherapy
is integrated with external irradiation and/or surgery to deliver a 'boost' dose. Such
a boost to the tumour region increases the possibility of organ conservation in breast,
prostate and softtissue tumours.'

An ideal radioactive source is essential to the practice ofbrachytherapy. Radium
sources, generally tubes, needles and capsules remained in widespread clinical use
well into the 1960,s. Most contemporary brachytherapy is carried out with nuclear
reactor-produced radionuclides such as cesium 137, iridium 192, iodine 125, cobalt
60, gold 198 and palladium 103. These have made radium obsolete. The radioisotope
may be implanted permanently (gold 198, iodine 125 or palladium 103) or it may be
temporary (cesium 137, iridium 192). The removable temporary implant is most
frequently used in clinical brachytherapy. Iridium is the most versatile source, which
is available as seeds, ribbons, or flexible thin wires.' The high specific activity and
miniaturization of the sources permits a wide range of doses and easy application in
various parts of the body.

The calculation of the radiation dose delivered to an implanted tumour volume is
critical to both locakcontrol and complications." Till the 1930s, the dosimetry in
brachytherapy was typically tentative. Brilliant work in optimizing dose delivery led
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to the Manchester, Paris, Stockholm and Quimby systems being developed by various
schools between the 1930s and 1960s.5 In the post-radium era, the Paris and
Manchester systems have been adopted for dosimetric practice." Precise imaging (X-
rays or CT scans) and computerized dosimetry of the brachytherapy have become di
rigueur. Recognizing the hazards of handling active radionuclides during long
brachytherapy procedures, after-loading methods were initiated by Henschke et al.'
Presently, hollow catheters, tubes and applicators suitable for various sites can be
placed unhurriedly in the operation theatre. Computer-driven remote after-loading
(RAL) machines eliminate all personnel exposure, and can insert and retract the sour-
ces through the implanted catheters and applicators. After-loading devices deliver
low-dose rates of 30-200 cGy/hour or high-dose rates of 100-300 cGy/minute, with
actual treatment time of few hours to few minutes.r"

The clinical practice of brachytherapy has evolved into well defined procedures:
intracavitary (cervix, uterus, nasopharynx), interstitial (head and neck, breast, pros-
tate, soft tissue), intraluminal (oesophagus, bronchus, biliary tree), and mould (skin,
lip, scalp, penis) brachytherapy. Intracavitary brachytherapy in carcinoma cervix is
the most widely used procedure in approximately 70% of radiotherapy centres
worldwide.P It is comparable with surgery as curative treatment in early stage I and
II disease and is combined with teletherapy for late stage II and III carcinoma of the
cervix." The integration of brachytherapy into the treatment protocols of several
neoplasms has increased steadily in the last three decades. Breast conservation
therapy and limb salvage in soft tissue sarcomas are classic examples of what clinical
research can achieve. In coordination with surgical disciplines, interstitial and
intraluminal procedures are now common for previously inaccessible sites such as the
brain, eye, lung, biliary tract, prostate, bladder and retroperitoneum.vv" For suitably
selected patients, tumour control rates with brachytherapy range from 65% to 90% in
head and neck, breast, prostate, cervix, skin and soft tissue malignancies." The
patients who do not respond to initial surgery or teletherapy stand a 20%-30% chance
of salvage with brachytherapy. Depending upon the vulnerable site, complications
after brachytherapy are seen in 2%-15% of treated cases and consist of acute mucosal
reaction, haemorrhage, necrosis, fibrosis, fistula, cystitis and proctitis.3•6,8.9 Despite
such excellent results and limited morbidity, brachytherapy is still underutilized. In
the USA, out of 1021 centres surveyed, only 10% carry out more than 100 procedures
per year.'

According to the Indian Council of Medical Research, one million new cancer
cases are diagnosed annually. Head and neck, oesophagus, lung, cervix and breast
constitute two-thirds of India's cancer burden. Depending upon the stage, brachy-
therapy has a role in these tumours. Of the 140 radiotherapy centres in India, 80%
confine the use ofbrachytherapy to cervical cancer. A comprehensive facility to carry
out all brachytherapy procedures is available with only 12-15 centres in India. A
modern brachytherapy set up would cost Rs 35 million. In view of our cancer burden,
at least 50% of the existing centres should have upgraded brachytherapy facilities
with trained manpower including a brachytherapist, physicist and technologist.

The catholicism of brachytherapy now embraces several disciplines of medicine.
It is difficult to envisage whether clinical brachytherapy has reached its limits. May
be not yet! Transluminal intracoronary brachytherapy to preventrestenosis following
coronary angioplasty is a novel and recent therapeutic approach." At its 100-year
mark, brachytherapy still remains an exciting area for basic, radiobiological and
clinical research. Governments and research agencies have an important part to play
by providing funds to further develop this subspecialty of oncology.
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