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Summary 
Four hundred and eighty patients with histologically 
confirmed carcinoma of the uterine cervix were 
randomized into 2 groups to either receive 
hypofractionated radiotherapy (HF - 230 patients - study 
group) or conventional fractionated radiotherapy (CFR -
250 patients — control group) between December 1988 
and November 1992 at the Radiotherapy Department, 
University College Hospital, Ibadan.The 5- year survival 
rate for HF patients in Stages I, II, III and IV were, 
respectively, 91.3%, 67.2%, 40.2% and 18.0% while for 
CFR patients in Stages I, II, III and IV were respectively, 
92.8%, 69.2%, 42.5% and 19.6%. Though early 
radiation adverse effects were similar in CFR and HF 
patients, marked late adverse radiation effects were 
observed in HF patients than in CFR patients. Complete 
response rate and local tumour controls were found to be 
similar in the HF and CFR patients. This study revealed 
that with similar 5- year survival, complete response rate 
and local tumour control in HF and CFR patients while a 
significantly higher late radiation adverse effects were 
recorded in HF patients, conventional fractionated 
radiotherapy is the preferred form of radiation therapy in 
the management of carcinoma of the uterine cervix. 
Administration of hypofractionated radiotherapy for 
cervical cancer patients with the aim of maximizing the 
use of few available radiotherapy facilities, as currently 
obtained in some radiotherapy centres in Nigeria will 
result in high post treatment morbidity. 
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Resume 
Quatre cent quatre vingts malades sonffrant de la 
carcinomie de Puterine cervix ont arbitrairement 
divise en deux groupes pour soit recevoir la Radiogahic 
hypofactionnee (HF = 230 malades - groupe d'etude). 
Soit la Radiographic fractionnee conventionelle (CFR -
250 malades — groupe de control) entre Decembre 1988 
et Novembre 1992 au Department de la Radiographic di 
Centre Hospitalier Universitaire, d'Ibadan.Les 5 ans de 
taux de survie pour les malades HF aux stades I, II, III et 
IV etaient 91,3%, 67,2%, 40,2%, et 18,0% 
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respectivement alors que ceux des malades CFR aux 
stadesl, II, III et IV Etaient de 92,8%, 69,2%, 42,5% et 
19,6% respectivement. Bien que les effets secondares 
des premieres radiations Etaient similaires cheq les 
malades CFR et HF, les radiations marquees a effets 
secondares retarde's etaient plus observees cheq les 
malades HF que les CFR. Le taux de r^ponse complete et 
le control de tumeur local Etaient similaire cheq les 
malades HF et CFR.Cctte etude montre que avec les 
memes 5 ans de taux de survie, le taux de r^ponse 
complete et le control de tumur local cheq les malades 
HF et CFR, pendant que les effets des radiations 
secondaires futures tres significatives Etaient notes cheq 
les malades HF, la radiographe fractionnee conventional 
est la forme pr^feree des soins radiographiques pour le 
traitement de la carcinomie dde Put£rine cervix. 
L'administration de la radiographic hypofractionnee pour 
les malades sonffrant du cancer cervical dans le but de 
maximiser Putilisation de qulques facilities radio 
graphiques, tel que conramment obtenne dans certains 
centre Radiographiques du Nigeria, resultera a un frant 
apres traitement morbide. 

Introduction 
Cervical cancer is the commonest gyneacological tumour 
in Nigeria and sub-Saharan West Africa [1,2] and 
accounts for 62.7% of all malignancy seen at the 
University College Hospital (UCH), Ibadan, Nigeria [3]. 

This malignant tumour is the most frequent 
cancer among women in Africa, Asia and South America 
[4]-

Between December 1988 and November 1992, 
this malignancy was diagnosed in 580 patients who 
attended the Radiotherapy Clinic at the UCH, which had 
only functioning radiotherapy (teletherapy) facility the 
Telecobalt Theratron 780C unit during the stated period. 

The huge influx of patients requiring radiation 
therapy during the period of study led to the need to 
introduce hypofractionated radiotherapy in order to 
maximize the use of the only functioning teletherapy 
facility. 

In this study the role of hypofractionated 
radiotherapy (HF) by comparing this treatment (HF) with 
conventional fractionated radiotherapy (CFR) in the 
management of carcinoma of the uterine cervix in Ibadan 
is discussed and assesssed. 
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Table 3a: Early radiation adverse effects in CFR and HF patients early radiation advpro - f f r r l 
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Stage 
CFR patients 

I 

II 
III 
IV 

HF patients 

I 

II 
III 
IV 

Proctitis 

3 

6 
14 

16 
Proctitis 

4 
10 
1 1 

Enteritis 

4 

8 
10 
11 

Enteritis 

6 
14 
17 

Cystitis 

1 1 
14 
17 

Cystitis 

10 
10 
16 

Vagino-
Vulvitis 

4 

6 
8 

1 1 
Vagino-
Vulvitis 

6 

4 
12 
13 

Total 

145pts 
58% 

Total 

142pts 
61.7% 

P-value 

0.05 
X2=3.6 

P-value 

0.05 
X2=3.6 

Table 3b: Late radiation adverse effects in CFR and HF patients late radiation adverse cffects 

Stage 
CFR patients Rectal Ulceration Rectosigmoid Late Late Vaginal Pelvic Total P -

Constriction Cystitis Enteritis Stenosis Fibrosis Value 
I Nil Nil 1 1 1 1 } 

} II i 1 1 1 1 1 
} 
} 

III 1 1 2 2 2 1 } 12.8% 0.05 
IV 2 3 2 2 2 2 } 32pts •"t II 

<N X
 

HF patients Rectal Ulceration Rectosigmoid Late Late Vaginal Pelvic Total p -
Constriction Cystitis Enteritis Stenosis Fibrosis Value 

I 2 3 3 2 2 } 
II 3 5 4 3 3 } 
III 3 7 6 5 5 } 42.6% 0.05 
IV 5 8 8 8 7 } 98pts X2=4.3 

Table 4: Response to therapy 

Response 

Complete 

Response 

Local 
Tumour 
Control 

A 

5 year 
survival 

HF Patients CFR patients 
N = 230 N = 250 

Study Group Control Group 
Stage %tage Stage %tag 
Response Response 
I - 95.5% I 96.8% 
II - 80% II 83.2% 
III - 74% III 76% 
IVa - 53.8% IVa 56.2% 
1 - 92.5% I 93.4% 
II - 77% 11 79.3% 
III - 73.4% III 75.8% 
IVa - 52.7% IVa 55.9% 
I - 91.3% I - 92.% 
II - 6 7 . 2 % II -69.2% 
III - 40.2% III -42.5% 
IV - 18.0% IV - 19.6% 

put at P = 0.05. Statistical analysis level of significance 
between the variables (study and control groups) were 
calculated using the chi-square test. 

Tab le 5: Summary and comparison of NSD and BED for 
CFR and HF Patients 

CFR (Stages I, II, III) HF (Stages I, II, III) 
NSD 15.62Gy 17.66Gy 
Bed Early 60Gy 66.6Gy 
Bed Late 90Gy 116.6Gy 

Results 
The age range for patients in the study group (HF) was 21 
years to 75 years with a median of 46 years and in the 
control group (CFR) was 22 years to 76 years with a 
median of 45 years. The ages in the two groups were 
similar. 

Ten percent (10%) (23 patients) in the study 
group (HF) presented in stage I, 28% (64 patients) in 
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Stage of 
Disease 

No of patient and 
Percentage 

HF (Study Group) 
I 23pts 10% 

II 64pts 28% 
III 87pts 38% 
IVa 56pts 24% 

No of patient and 
Percentage 

CFR (Control Group) 
28pts 1 , 0 / 0 

65pts 
lOOpts 
56pts 

26% 
40% 
23% 

Tabic 2; Tumour cell type and frequency 

Tumour cell type 
Squamous Cell Carcinoma 

Adenocarcinoma 
Adenosquamouscel 1 
carcinoma 
Oat cell carcinoma 

HF Patients CFR Patients 
209pts 
90.8% 
12pts 5.2% 15pts 
7pts 3.0% 5pts 

230pts 92% 

2pts 1.0% Nil 

6% 
2.0% 

0% 

Patients and methods 
(1) Patients 

This is a prospective study, which was carried out 
between 1988 and November 1992 at the University 
College Hospital, Ibadan. About 480 patients with 
histologically diagnosed carcinoma of the uterine 
cervix were entered into the study. The inclusion 
criteria were the following: 

Histological confirmation of malignancy of the 
uterine cervix. 
No previous history of radiotherapy or surgery 
No evidence of concomitant malignancy 
The full blood count, liver functions (SGPT, 
SGOT), blood urea and creatinine must be of 
normal range. 
Chest X-ray must be normal. 
Kamofsky performance must be above 70% 
All patients were staged according to FIGO 
(International Federation of Obstetrics and 
Gyneacology) staging. Only patients with 
stages I, II, III and IVa were entered into the 
study (since stage IVb p a tients have 
disseminated metastatic disease). 

The patients were then randomized into two treatment 
f Z l St!!dy g r°UP ( 2 3 ° Patients) to * ! 

r t t r ^ 
radiotherapy (CFR). conventional fractionated 

"L™, 1S5SS? 1??:/"r°py md <* 
Kanata, Ontario, Canada). S T C S

J
m a n U f a c t u r e r s . 

15 fractions on alternate days over ° f 5 0 G y i n 

to patients with stages I 11 rn , W a s d e l i v e r e <l 
radiotherapy (HF). Patients'w t , 0 " h y P° f r a c t ' ona ted 
r ^>ved palliative dose of 30P f g e I V a HF 
weeks. o t 30Gy m 9 fractions over 3 
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Patients in the control group (convention 
fractionated radiotherapy CFR) - in stages I [, ,, 
received mid-pelvic dose of 50Gy in 25 fractions over 5 
weeks. 

Ten days following external radiotherapy 
patients (in study and control groups) received radioacHv 
Caesium brachytherapy, wh I Ch delivered a dose of 3 0 ^ 
to a point A [5]. Point A is the standard referral coin! 
located at 2cm above mucosa of lateral vaginal f o r n i x 
2cm lateral to midplane of the body [5]. Q 

Patients in stage IVa (who have been confirmed 
not to have recto or vesco vaginal fistulae) initially had 
debulking external pelvic irradiation. A mid pelvic dose 
of 30Gy in 15 fractions over 3 weeks was delivered -
followed by radioactive caesium brachytherapy, which 
delivered a dose of 30Gy to point A. A combination of 
external pelvic radiotherapy which initially debulks the 
tumour followed by intracavitary caesium therapy [s 

being administered for patients with stage IVa cervical 
cancer (who do not have vesico or recto-vaginal fistulae) 
as reported by Couller, C. and Mason, P. [6]. 

Following completion of radiotherapy, all the 
patients were seen at the Radiotherapy and Gyneacologic 
Oncology Clinics after 6 weeks, then at 3- month intervals 
or as soon as the patients presented with 
complaints/complications. At the follow up clinics, 
physical examinations, biochemical, haematological and 
radiological investigations such as abdomino-pelvic 
ultrasonography were carried out. 

Complete response (CR), and partial Response 
(PR) were noted and recorded [7]. Early and late 
toxicities, the local tumour control, disease free survival 
and the 5-year survival were documented. The 5-year 
survival was calculated for different stages of the disease 
in the study and control group. 

In the study group, the 5- year survival was 
calculated and recorded as following: stage I - 21(91.3%) 
out of total 23 patients, stage II - 43(67.2%) out 9f total 
64 patients, stage III - 35(40.2%) out of total 87 patients 
and stage IV - 10(18%) out of total 56 patients. (Table 4). 

In the control group, the 5- year survival was 
calculated and recorded as following: stage I -26(92.8%) 
out of the total 28 patients, stage II - 45(69.2%) out of the 
total 65 patients, stage III - 43(42.5%) out of the total 101 
patients and for stage IVa - 11(19.6%) out of the total 56 
patients. (Table 4). 

Intensive counseling of the cancer patients 
e ore and while undergoing radiotherapy about the 

importance of reporting at our post-therapy follow up 
clinic helped considerably in minimizing to a very low 
rate the loss to follow up which is a common feature 
amongst the patients in our community. 

Values obtained for the two groups were 
compared using test and level of statistical significance 
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lOGy for early responding tissue [11] (early radiation 
adverse effects). 

BED calculation: 
Early radiation adverse effects for: 

(a) CFR patients in stage I, II & III: 50Gy in 25 
fractions 

BED = D (1 + d/ oe/B) 
Where ce/B for early effect is 1 OGy and d for all CFR 
patients is 2Gy. 
BED = 50(1+2/10) 

50(1.2) 
60Gyi 

Early Radiation adverse effects for: 
(b) CFR patients in stage IVa: 30Gy in 15 

fractions 
BED = D (1 + d/ oe/B) 

30(1+2/10) 
30(1.2) 
36GVi 

Late radiation adverse effects for 
(c) CFR patients in stages I, II & III: 50Gy in 25 
fractions 
BED = D (1 + d/ oe/B) 
oe/B for late radiation effect is 2.5Gy 
BED = 50(1 + 2/2.5) 

50(1.8) 
9 OGy 

Late radiation adverse effects for CFR patients in stage 
IV: 3OGy in 15 fractions 
BED = D (1 + d/ oe/B) 

30(1 + 2/2.5) 
30(1.8) 
54Gy. 

Early radiation adverse effect for: 
(a) HF patients in stages I, II & III: 50Gy in 

15 fractions 
BED = D (1 + d/ oe/B) 
oe/B for early effect is lOGy; d, for all HF patients is 
3.33Gy 
BED = 50(1+3.33/10) 

66.67Gy 

Early radiation adverse effect for: 
(b) HF patients in stage IVa 
BED = D (1 + d/ oe/B) 

30(1 +3.33/10) 
30(1.33) 
40Gy. 

Late radiation adverse effect for: 
(a) HF patients in stages I, II & III 
BED = D (1 + d/ oe/B) 

50(1+3.33/2.5) 

(b) HF patients in stage I V a ^ n r o r RED = ^ l n 9 fractions 3°( J+3.33/2.5) 
I 30(2.332) 

70Gy. 

Nominal'standard ^oseQvlSD) ami S B ? ? * ^ 
Dose (BED) for patients with uterine cervix^ho had'cFR 
and HF. THe NSD for CFR and HF patiems w e r e 
Also BED for early radiation adverse effects for CFR and 
HF patients were similar. But the BED for late effects 
was higher in HF patients compared to CFR patients. 
This accounts for the fact that hypofractionated 
radiotherapy was accompanied by more marked late 
radiation adverse effects than obtained for CFR patients. 
Hypofractionated radiotherapy in the management of 
uterine cervical cancer has been instituted at the only two 
radiotherapy centers in Nigeria (Lagos University 
Teaching Hospital and University College Hospital, 
Ibadan) within the past 10 years. 

Though hypofractionated radiotherapy has reduced 
the waiting period from 3 months to 6 weeks at the 
University College Hospital during the stated period and 
has the same rate of early radiation adverse effects, local 
tumour control and 5- year survival with CFR however, 
the marked late radiation adverse effects recorded in 
patients with uterine cervical cancer on hypofractionated 
radiotherapy as shown in this study makes HF an 
unacceptable modality of radiation therapy in the 
management of cervical cancers. Continuous efforts have 
to be made to procure more Teletherapy and 
Brachytherapy facilities to cope with the management of 
patients with cervical cancers - a neoplasia with 
increasing high prevalence in the West African subregion. 
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staee II 38% (87 patients) in stage III and 24% (56 
oatients) in stage IVa (Table 1). 

In the control g roup (CFR), 11 % ( 2 8 P a t l ^ 
presented in stage I, 2 6 % (65 patients) in stage II, 4U/o 
(100 patients) in stage III and 2 3 % (57 patients) in s age 
IVa (Table 1)-

The histological patterns were similar in 
study and control groups. In the HF group, squamous ce 
carcinoma constituted 90.8% (209 patients; , 
adenocarcinoma - 5 .2% (12 patients), adenosquamous 
carcinoma - 3 .0% (7 patients) and oat cell carcinoma 
1.0% (2 patients) (Table 2). 

In the control group (CFR patients), squamous 
cell carcinoma constitute 92% (230 patients), 
adenocarcinoma - 6% (15 patients) and adenosquamous 
cell carcinoma - 2% (5 patients). 

Early radiation adverse effects were observed in 
61.7% (142 patients) in study group (HF) patients and in 
58% (145 patients) in control g roup (CFR). At the P = 
0.05 level of significance, the chi-square X 2 = 3.6 
obtained for early radiation adverse effects in the two 
reveals that there is no difference in early radiation effects 
in the two groups (Table 3A). Late radiation adverse 
effects were observed in 42.6% (98 patients) of the study 
group and 12.8% (32 patients) of the control group. At 
the P= 0.05 level of significance, the chi-square, X2 = 4.3 
obtained for late radiation adverse effects in the two 
group, reveals that there are significantly more marked 
late radiation effects in the hypofractionated patients 
(study group) (Table 3B). 

Response to treatment according to the clinical 
disease stages is as shown in Table 4. In the study group 
complete response was seen in 96.8% of patients with 

H « % o f t h o s e w i t h s t a g e IV, 76% - stage III 
and 56.2% - stage IVa. Local tumour control according to' 

S / e H C73 4 0 / T ' I ' 8 " M r 9 2 5 0 / 0 f ° r S t a S e l> 7 7 % for 
J a S t 3 g e m » a n d 5 2 7 0 / 0 stage IVa in 

control w a s ^ T 0 / fo? T T ™ ' g r o i l p ' l o c a I tumour ^ n t r o l was 93 .4 / 0 for stage I disease, 79.3% for stage II 
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was 
, o «• 

The five-year survival in the two „ 
a r , h e »»•'» f c 
Discussion 

" " " " » • — 
doses per fraction than 2Gy W C e k a n d I a r g e r 

burden for patients who han't , n , t ia ted to ease the 
« » e d e v e ^ . y J v e , » » '»e hospital b : 
M Hypofractionated tadiothe! .„v w " " m a c h , n e ' ' ™ 

e management of patients with '" t raduced into 

on the o „ y functioning ^ S , £ 

our depa r tmen t w h i l e e a s i n g the burden on the 
^ t-M. ICdtniem facili ty. 

In o u r s tudy , ce rv ica l cance r patients in 
II, III on C F R rece ived t u m o u r dose of 50Gv g C 

f rac t ions ove r 5 w e e k s (ex te rna l radiotherapy) Whil 2 5 

IVa pat ients on C F R rece ived 3 0 G y in 15 f rac t ion^ ^ 
weeks. Pa t ien ts in s t age I, II and III on H F r e c e i v e d ^ 3 

in 15 f rac t ions o v e r 5 w e e k s , wh i l e stage IVa Dat y 

H F received 3 0 G y in 9 f rac t ions over 3 week'6™5 ° n 

Nomina l S t anda rd D o s e ( N S D ) and the Ri^i 
E f fec t ive D o s e ( B E D ) in the two treatment srh ° f ° a l 

(CFR and H F ) in this s t udy w e r e determined i n 0 j ^ 
present the r ad iob io log ica l bas i s fo r the rate of earl ^ t0 

late pos t - rad ia t ion a d v e r s e e f f e c t s obtained in CFR ^ 
H F pat ients . T h e exp re s s ion : ^ 

N S D = D x N"0 24 x T° 11 [7, 8, 9, 10] des 
the re la t ionsh ip b e t w e e n the total d o s e ^ D ) , numb 
f rac t ions (N) and overa l l t r ea tment t ime (T), where' NSr[ 
is a cons tan t and is t e r m e d the Nomina l Standard D o ^ 

T h e N S D in CFR and HF patients are 
de te rmined and a c o m p a r i s o n is carried out. 

NSD for CFR patients in stages Y, II & III 
N S D = D x N - 0 2 4 x r 0 1 1 

5 0 x 25"° 2 4 x 35-° M 

5 0 x 0 . 4 6 1 8 x 0 .6763 
15 .62Gy. 

NSD for CFR patients in stage IVa 
N S D = D x N"°24 x T~° 11 

3 0 x 15"°24 x 21 •o n 

3 0 x 0 .5221 x 0 .7154 
1 1 .21Gy. 

NSD for HF patients in stages I, II & III 
N S D = r \ „ x r-0 24 -r-0 l I D x N 2 4 x T~° '1 

5 0 x 15"° 24 x 35"° 11 

5 0 x 0 .5221 x 0 .6763 
17 .66Gy. 

24 x T o n 

i -o I i 

NSD for HF patients in stage IVa 
N S D = D x N 

= 3 0 x 9 ° 24 x 21 
3 0 x 0 . 5 9 0 2 x 0 .7154 
12 .67Gy 

The Biological E f f e c t i v e D o s e ( B E D ) in the CFR and HF 
n p ! ! n ' s a r c d e t e rmined and compared : 

Where D : ? ( ' + ^ i otal radiat ion dose in Gy 
= f ract ionation dose in Gy 

descrihi ° u = a n important parameter 
the tissue^ * ^ ^ o s e r a t e a n d fractionation sensitivity of 

i ' " t e r m s o f t u m o u r control is 2.5Gy for I * 
, n g t issue (late radiat ion adverse effects) and is 



OB 
A . , A Babannsa. R.I Agwimah and I.F Adewole 

Campbell, I B. Akinlade. A Arowojolu. JA 

Meredith W J. and Massey JB: Plesiotherapy 
dosage calculations in Fundamental Physics o 
Radiology. Eds.Meredith, W.J. and Massey, 
B., 3rd Edition Bristol John Wright and Sons 
Ltd. 1977: 5 8 7 - 6 1 3 . . . 
Coutler C and Mason P: Cancer of the Cervix in 
Treatment of Cancer. Eds. by Karol Sikora and 
Keith Halman 2nd Edition 1990. Chapman and 
Hall Medical Publishers. : 588. 
Ellis F: Dose, Time and Fractionation. A 
Clinical Hypothesis. Clinical Radiol 1969; 20: 
1-7. 

9. 

10. 

1 I 

Fletcher GH.: "Hypofractionation: Less 
f rom complications". Radiotherapy & O n ^ i °S 

1999 Jan.; 20(1): 1 - 1 5 . 0 l ° 
Orton CG and Ellis FA: "Simplification of th 
use of NSD concept in practical radioth^ro 
Br H of Radiol. 1973; 46: 529 - 537. P y 

Suit HD. Consideration of fractional 
scheduled for radiation dose. Br J of d J 0 1 ! 
1972; 105: 1 5 1 - 1 6 0 . ' R a d , ( ) 1 

Turresson I. Radiobiological aspects 
cont inuous low dose-rate irradiation. Radioth 
and Oncol 19: 1 - 6. 


