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INTRODUCTION Radiotherapy used to be the mainstay for the 
treatment of all stages of cerv ical carcinoma tii! the emergence 
of better surgica l, anaesthetic and antiseptic techniques. The 
relatively recent deve lopment of gynecological oncology as a 
subspec ialty, gave a further impetus to better defined and more 
widely used, surgica l management. Excludin g in situ lesions, 
whether to use surgery for stage 1B to IIA lesions, or radio
therapy, remains a topic of debate (1 ). However, since both 
modalities are very effective for early disease, both modalities 
have their place, and are in fact complementary. 

Zola et al. ( 1) critised the very small number of randomised 
trials to address the issue of radiotherapy versus surgery . They 
point out that only four randomised tria ls on th is question 
were ever done, stating as a reason that most clinicians are so 
strongly in favour of one o f the two alternatives , that it is 
almost imposs ible to set up a randomised trial! ln our expe
rience , this is not so at all, and the exce llent co-operation 
between radiotherapist and surgical colleagues in gynecology, 
at least in our institution, simply means that we are mutually 
aware of the benefits of both modalities, and there is no enmity. 
Th e correc t c linica l assess ment at the time of presentation 
allows an ind ividualisation of treatment of all ea rly stage 
tumours so that either radiotherapy, surgery , or a combination 
of both may be used in the treatment of this disease. 

SELECTION OF PATIENTS FOR SURGERY Surgery is contraindicated 
for les ions larger than IIA, from which point radiotherapy 
beco mes the dom inant treatm ent modality. Lesion size may 
have a bearing on management of stage I-II lesions (2). 

Surgery and radiotherapy both offer some advantages (and dis
adva ntages ), and these should be discussed with the patient. 

Address correlpo11de11ce ro: 

Ben J . Smil , M.D. 
Department of Radiotion Oncology 
Tygerberg Hospital 
7505 Tygerberg, Cape Town, South Africa 
Phone (27 21) 938 4701 Fax (27 21) 931 0804 
E-mail nnl @gerga.sun.ac .za 

1996 Nógyógyászafl Onkológia 2. 167- 170 

Th e compl eme ntary rol e of the two modaliti es should be 
explained to the patient ab initio, to facilitate the later manage
ment of possible recurrences or complications. Stock et al. (3) 
showed that postoperative pelvic irradiation for patients with 
recognized tisk factors, improved pelvic control significantly. 
This was evidenced by a 5-year actuarial pelvic control rate of 
78% vs 45 %. 

SOME FACTORS FOR CONSIDERATION VIS A VIS SURGERY Time 
which the patient can invest for treatment (radiotherapy needs 
a daily dose for 6 weeks). The psychological perceptions of 
the patient. Some patients feel more comfortabl e with surgery 
and the tumour "removed". Better f unctionality of the vagina 
is the accep ted outcome with sur ge ry . Thi s is es pec ially 
important to younger patients. The ovaries can be preserved ín 
selected, younger patients. The complications with surgery are 
mainly acute in nature, with few long term sequelae, whereas 
with radiotherapy the sequelae are mainly late. 

Surgery may be the treatment of choice if good radiotherapy is 
not practised in the particular environm ent. 

SELECTION OF PATIENTS FOR RADIOTHERAPY Radiotherapy (RT) 
has advantages: RT is the only success ful altemative therapy 
for patients with medical contra indications to surgery. Radio
therapy offers equal disease specific survival to surgery (Tab/e / .) 
(9-10). This is a very fortunate situation for patients, and doctors 
alike. 

RT may be indicated as an adjunct to surgery, e.g. for barrel 
shaped lesions. Studies by Gallion et al. (2), Stock et al. (3), 
Potish et al. (4) suggest a lower recurrence rate in patients 
treated with a combined approach. Berek et al. (5) advocate 
radiotherapy, before a standard extrafasc ial hysterectomy for 
bulky lesions, i.e. barrel-shaped, or in general, lesions larger 
than 4 cm in diameter. Heller et al. (6) showed that post
operative radiotherapy after total pelvic lymphadenectomy in 
the prese nce of pos itive nodes , followed by radioth erap y, 
improved the 5-year survival rate from 45% without radio
therapy to 71 % with radiotherapy. Rotman et al. (7) reported a 
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Tab/e 1. Comparative survival rates for patients with stage 1 
carci noma . of the cervix treated by radiot herapy (RT) or 
surgery (S) 

RADICAL HYSTERECTOMY AND PELVIC LYMPHADENEC-
TOMY FOR IB, ACTUARIAL SURVIVAL RATES 

Author Pt No Type 5-year 
survival % 

Ketchom 28 octuorial 86 (S) 
Park 126 actuarial 9 1 (S) 

RADICAL RADIOTHERAPY RESULTS, ACTUARIAL SURVIVAL 
RATES 

Mollinckrod 
lnst 374 actuarial 85 IRT) 
Honks PCS octuarial 92 IRT) 
Selected 
Focilities 
Fletcher 549 octuorial 91.5 IRT) 
Perez 312 actuarial 87 IRT) 
Rodiotheropy 

ABSOLUTE SURVIVAL RATES STAGE IB 

Author Pt. No Survivors % 

Liu ond Meigs 116 91 78 (S) 
Brunschwig 173 141 82 (S) 
Christensen 168 137 83 (S) 
Mosterson 120 105 87.5 (S) 

NOT SPECIFIED 

Author Pt. No Date Survival % 

Currie 189 1971 86.3 IS) 
Creosmon 266 1986 90 (S) 
Artmon 110 1987 90 (S) 
Morrow 55 1980 92 (S) 
Piver 55 1988 92 (S) 
Perez 312 1986 85 (RT) 
Monton 197 1987 83 (RT) 
Piver 48 1988 91.l (RT) 

Lists compiled from Principles ond proctice of oncology (9), 
and from Clinicol Oncology ( l 0) 

large RTOG study that clearly demonstrates that paraao rtic 
field irradiation added to pelvic irradiation results in a gain of 
10% in local control and a dec rease of 5% in distant meta
stases, inter alia for bulky stage 1B disease. Combination radio
therapy and surgery are also indicated for adenocarcinomata (8). 

RT is a good option where lhe surgical skills are not opt imal. 
RT may suit the occasional patient better in terrns of the lo
gistics a few minutes a day versus 3 weeks or more in capaci-
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tation after major surgery. Radiotherapy is also indicated post
operatively where unsuspected infiltrating carcinoma was found 
followíng a hysterectomy for some other índica tíon. 

EQUIVALENT SURVIVAL WITH SURGERY A N D RADIOTHERAPY 

Tab/e 1 . compares 5-year survival rates obtainable by either 
modality . 

Survival. ln terrns of survival then, from Table 1, there seems 
to be líttle to choose between the two options. Acco rdín g to 
Perez et al. (9) with combined extemal bearn and brachylherapy, 
the typical 5-year survíval rate for stage 1B cervical cancer is 
86%-92%, and for stage IIA about 75%. Th e overa ll pelvic 
faílure rate ín stage lB is about 5%-8%, and in stage IIA it is 
about 15%-20% (ín 50 % of the patí ents combin ed with 
distant metastases). Either surgery or adequate radiotherapy is 
equally effec tive ín stage IB-IIA carc inoma of the cervix ; 
numerous uncontrolled stud ies supp ort the meríts of either 
modality with no significant difference in survival or pelvic 
contro l. 

COMPA RISON OF SURGERY VERSUS RADIOTHERAPY FOR STAGE IB-IIA 

CARCINOMA OF THE CERVI X 

ADVANTAGES 

Surgery 

Shorter treatrnent? 
Hospital stay 3 weeks 

5-year survival rate 83,4% 
(large collected series ) 
Ovaries conserved ín women 
< 35-40 years 
Tumo ur removal 
Psychologícal advantage 
Pliable vagina 
Co-íncidental adnexal masses 
or other pathology removed. 
Accurate staging is possible. 

Radíotherapy 

Outpatient 6 wee ks 
Hospital 2 days 
85,5% 

Ovaries irradiated 
in most patients. 

Patients do worry 
Sometimes stenosed 

DISADV ANTAGES AND COMPLI CAT IO S 

Surgery 

Acute complícation s 
Haemorrhage 
Febrile morbidity 10-20 % 
Pulmonary embolism 8% 

Ureteric stricture/fistula 1-2% 
Bladder dysfunction 3% 
Lymphocysts 1-29% (70% of these 
in poorly differentiated tumours) 
Darnage to obturator nerve-rare 
Femoral nerve compression-rare 
Peroneal nerve compression-rare 

Radiotherapy 

Diarrhoea 
"Cyst itis" 
Latent infection may 
be worsened 
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Bladder catheter 14 days or more 
for atonic bladder. 
(Bladder physiology is gross ly altered 
by dissection of the lateral ligaments) 

Paralyti c ileus 
Sex ual dys function 
from shortened vagina 

The patient may still require 
radiotherapy ! 

Late/Permanent complications 

Some times urinary di version 
Co lostom y 
Disfunctional nerve/ bladder 

Rectosigmoid stenosis 

Yaginal stenosis 
Yesico-vaginal or 
recto-vaginal fistula 

Radiation proctitis 
Radiation cys titis 
Significant local recur
rencerate ofabout 10% 
A small risk of 
secondary malignancies 
A vascular necrosis 
of femoral head 
(now very rare) 
Pyometra from 
cervix stenosis 
Ovar ian ablation and 
enforced menopause 

RADIATION - INDUCED SECOND MALIGNANCIES The ovaries are not 
removed when a pat ient is treated with radiotherapy. Thi s 
exposes the irrad iated patient to a slight ly increased risk of 
ova rian (and other) carc inomata. Since ovarian cancer is a com
mon and deadly cancer it is probably better to have the ovaries 
remov ed in the majority of pat ients, exce pt the very young 
( l l). ormally one in 80 wome n develops ovarian carcinoma 
with an expecte d cure rate of only 30 per cent. This risk is 
somewhat increased in irradiated patients. A re-exploration rate 
of 7.6% has been repo rted (12) with ovar ian pathology occur
ring in the future. 

There is also a small excess of other cancers from irradiated 
organs to be expec ted, but interes tingly according to Day and 

Boice (13) radiation ca n be expec ted to reduce the risk of 
breast cance r by ove r 60 per ce nt, probably because of its 
effects on the ovary. ln women under 40 years of age, and in 
women over 50 years of age, there is still evidence of a reduction 

in the incidence of breast cancer by 20 per cent. Werner-Wasik 
el al. ( 14) disagreed with the reduced risk of breast cancer. 

AIDS AND SURGERY VERSUS RADIOTHERAPY A fair number of patients 
with cervical carcinoma will test posit ive for HlV. There is an 
understandab le re luctance to operate on these patients, not 
only because of a risk o f infect ion, but also becaus e the se 
patients are immuno compromi sed and are not good operative 
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risks. Radiotherap y carries less of a risk, but then intracavitary 
therapy may have to be left out of the equation, and a tele
therapy "boost" needs to be used to supplement central dose to 
the cervix and immediate paracervical tissues. 

FUTURE DIRECTIONS To date, surgica l opera tive stag ing has 
fatled to realise its aim of improv ing survival, although it does 
provide valuable information on the biological behaviour of 
the disease, and can identify spread to, for example the para
aort ic node s (15) . lmprov ed treatment methods to manage 
patients at risk after surgery are urgent ly needed. 

Radioth erapy has made major strides durin g the last two 
decades, and this progress is by no mean s exhausted. These 
adva nces are likely to have a further imp act on reducing 
complication s and improving the local contro l and survival 
rates for radiotherapy patients. Should the paraaortic nodes be 

irrad iated in patients found to have positive nodes at surgical 
staging? H uges et al. ( 16) showed that surgical stag ing, using 
an extraperitoneal approach, reduced the assoc iated morbidity 
of ex tended Fie ld irradiation signifi ca ntly. Proton beam ir
radiation should be able to improve the outcome of extended 
tieid irradiation even further (17- 18). 

ADVANCES IN BRACHYTHERAPY One of the major advances was the 
introduct ion of high dose-rate, remotel y controlled after
loading devices . Fu el al. (19) showed that the results of high 
dose-rate and low dose-rate brachytherapy are comparable. 

The radiob iological disadva ntages of hypofra ctionation cou
pled to paradoxical ly, too many anaesthetics, were solved by 
deve loping intra- uterine stents, which enabled radiation 
oncolog ists to give multiple fract ions with only a single 
anaesthetic or parace rvica l block , coupled to simplified 
dosimetry , rectal and bladder protec tion and great pat ient 
comfort (20-22). For low dose-rate therapy, Mar cia l et al. (23) 
showed that 2 fractions of intracavitary therapy is bette r than 1. 

Maru yama el al. (24) are trying out 256 Cali fornium , which 
on theoretical ground s will give better results for loca l control 
because of the superior killing of anox ic cells by neutrons. 

TECHNICAL FACTORS FOR SUCCESSFUL OPTIMAL RADIOTHERAPY The modern 
trend is towards 3 dimen sional , "co nformal " radiother apy. 
This simply means that the 1~orma l tissues can be spared much 
better than they are at present. Plann ing sho uld be done by aid 
of CT or MRI and perhap s ultrasound , aided by a simulator. 
The dose should be ra ilored to the stage of the disease, or in 
the case of stage 18-IIA, to the volume of the disease (25). New 
plann ing systems enab le three-dirnensional plans to be com
puted with ease, which in rum will compel radiotherapi sts to 
implement "co nformal radiotherapy" which will result in bet
ter norma l tissue sparing desp ite higher tumour doses, with 
substantially improved cure/]ocal control rates . 

The poss ibility that proton beam s may become as com mon as 

169 



Smit BJ. 

linear acce lerators ex ists, as new research is reve aling , e.g. 
ECRIPAC under deve lopment in France. 

Newer fractionation schemes can be selected on the basis of 
tumo ur cell kin etics. Fast grow ing tumour s should probably 
be treated by CHART (contin uous hyperfractiona ted acce lerated 
radiot hera py) (26) . Thi s combine s the advantage s of the tiss ue
sparin g effec t of small doses pe r fraction, with the superior 
tumori cidal capab ilities of a short overa ll treatment time, for 
se lected tumours. 

Hyper thermia of the cervix is syne rg1suc with radioth erapy 
and with c isplatinum , and these options need to be exp lored. 

CHEMOTHERAPY lmprovements in the cure rate for cervica l carc i
noma may dep end on more success ful systemic therapy. Some 
chemoth erape utic drugs are active in cervical carc inoma, e.g. 
bleomyc in, peplomycin, and platinum com pounds. A promis
ing newcom er is gemcytabine. Piver et al. (27) and Sm it et al . 
(28) showed that hydroxy urea or cisplatinum can increase the 
survi val rate of patients with adva nced carcinoma. 

An exc iting new deve lopment is a thiol compound apparently 
selectively protecting norma ) tissues against radiatio n dama ge 
("Ethyol " or ami fostine, Schering P lough Pty. Ltd. ). 

"ETHIOL " Amif stino (WR 373 1, S3 (3 am inopro pylaminol) 
othylphoophor ethisis ac id; Ethyol, US Bioscience. Inc. West 
Conshohocke n, PA) was dev eloped as a radiation prote ctor. 
The compound reguires activation by dephosp horylation to 
prod uce the free thio l, WE- 1065. Thi s process is cata lysed by 
capillary aJkal ine phosphata se . Add itionally , the neutral pH of 
norma ) tissues, compared with the slight acidic pH of tumours, 
favo urs selective activation . The mo st likely mechanism for 
radioprot ection involves free radical scavenging and hydroge n 
donat ion to repair dama ged DNA. The hydrogen ion donation 
by the thiol gro up is requir ed for both chemoprotectio n and 
radioprot ection. Observation shows that the maximum protec
tion can only be obtai ned if amifo stine is given before the 
admini stration of cytotoxic or rad iotherapy. Amifo stine side 
effec ts are dose dependent. A dose of 200 mg/kg has been 
found to be relat ive ly nontoxic, althou gh some hypothermia 
was observed. 
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