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OBJECTIVE TO analyze and compare the surwval rate for stages II and III 

cervical cancer treated by external irradiation plus ~TCs or l~lr. 

METHODS The patients with cervical cancer were treated by external 

~rradiat~on plus ~3:Cs (group A, 427 patients) or plus ~921r (group B, 156 

patients). There were 170 stage II cases and 413 stage III cases. The 

number of cancer types were as follows: squamous cell carcinoma, 524; 

adenocarc~noma, 34; and adenosquamous cell carcinoma, 25. The two 

groups received the same external irradiation using 8 or 10 MV of X-ray. 

After the whole pelvis received 25-35 Gy, the focus was given a total of 45- 

55 Gy by four divided fields. Intracavitary irradiation was performed with one 

fraction of 6-7 Gy in reference dose at A point every week and a total dose of 

40-60 Gy with 6 - 8  fractions for group A; every fraction of 5 - 6  Gy in 

reference dose of A point and total dose of 30-42 Gy with 5-7 fractions for 

group B. 

RESULTS The 5-year survwal rate of stage II and III, and total were 82.9%, 

62.2%, and 67.2% for group A respectively and 85.1%, 61.5% and 69.2% for 

group B respectively. There were significant differences between stage II 

and Ill in each group (P< 0.05) but there were no differences in the 5-year 

surwval rate between the two groups (P> 0.05). The late complications of the 

therapy were rectitis and urocystitis and with an incidence rate of 7.3% and 

6.3% for group A and 9.6% and 9.0% for group B (P> 0.05). 

CONCLUSION The long-term survival rate and complications of stages II 

andIll cerwcal cancer are similar when treated with external irradiation plus 

'3:Cs or plus le2ir. 

KEYWORDS: cervical cancer, radiolherapy, intracavitary irradiation, 137Cs and 
l~lr. 

F rom May 1985 to December 1994, 637 patients with 

cervical carcinoma were treated by performing external 

irradiation plus afterloading radiotherapy in our General Hospital 

of the PLA. Out of the 637 cases, there were 583 with 

sufficient data in stage II and III to allow retrospective analysis 

in terms of different afterloading brachytherapy radioactive 

sources, pathological types and forms, clinical stages and long 

term survival rates. 

MATERIALS AND METHODS 

Clinical data 
Tile age of all patients were from 26 to 82 years(mean age 57 
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Table 1. Pathological type and form and clinical stages (cases) 

Pathological types Clinical stages 

Group Cases SCC ADC ADSC lla IIb Ilia 

Pathological appearance.-, 

llIb Cauli-flower Nodule Ulcer Erosion Cervical canal 

A 427 384 25 18 21 102 129 

B 156 140 9 7 5 42 39 

Total 583 524 34 25 26 144 168 

175 173 125 60 57 12 

70 54 42 24 31 5 

245 227 167 84 88 17 

SCC: ,quamous cell carcinoma ADC: adenocarcinoma ADSC: adenosquamous cell carcinoma 

years), of which 16 .8%(98/583)  were 40 -49 ,  

38 .4%(224/583)  were 50~59 and 29 .8%(174/  

583) were 6 0 - 6 9 .  Five hundred-twenty four 

cases (89.9 % ) were squamous cell carcinoma, 34 

(5 .8  % )cases adenocarcinoma and 25 (4.3 % ) 

adenosquamous cell carcinoma. The detailed 

pathological type and form and clinical stages are 
shown in Table I .  

Treatment methods 
With the exception of few of the mass ive-  

hemorrhage patients who first received 

radiotherapy 1 - 2 times with an afterloading 

device, most of the patients were irradiated by 

conventional external beam therapy with 8 or 10 

MV X- ray ;  the whole pelvis received 25-35 Gy 

(25-30 Gy for stage II and 30-35 Gy for stage 

III), then the patients were treated with a 

combination of four -field irradiating and 

intracavitary radiotherapy. Group A was treated 

with a ~:~'Cs three-canal  afterloading system, 

( Buchler, Germany ) with the activity of 

radioactive source being 6 - 1 0  Ci. We obtained 

differential dose -distribution curves by a 

complete program and most of them had upright 

pear-shaped curves, followed by cylindar-shaped 
curves. Point A was irradiated with 6 - 7  Gy per 

fraction, once a week and total dose of 4 0 - 6 0  

Gy with 6 - 8  fractions. For group B, Chinese 

WD-HDR18 1~'2Ir afterloading system was adopted 

with the activity of radioactive source in the 

range of 2 . 1 - 6 . 8  Ci. Point A was treated with 

a total dose of 30-42 Gy ( 5 - 7  fractions, 5 - 6  

Gy/fraction, once a week). The patients who 

had larger cervical tumors or difficulty in 

afterloading into the uterine cavity at the first 

treatment were primarily treated with tissue 

implantation or applicators of 2 radiation boxes, 
and the distance of the reference point was 1 . 5 -  

2cm away from radioactive source with a dose of 

8 -15  Gy per fraction. 

RESULTS 

Long-term survival rates 
All the patients were followed up over 5 years. 

The f o l l o w - u p  rates was 91.1% (531/583) 

taking into account that 52 of the missed follow- 

up patients had died. The overall 5 -year  survival 

rates for group A and group B were 67.2% 

(287/427) and 69.2% (108/156) respectively. 

The differences in the 5-year  survival rate of the 

same pathological type between the two groups 

were not statistically significant (P> 0.05) .  

There were significant differences between 

squamous cell carcinoma and adenocarcinoma plus 

adenosquamous cell carcinoma for two groups 

were statistically significant ( group A:X2=6.81, 

P<0.01 .  group B:X2=3.97, P<0 .05 ) ,  as shown 

in Table 2. Table 3 shows the relationship 

between clinical stages and survival rates. The 
overall 5 - y e a r  survival rates of group A for 

stage II and III were 82.1% and 61.2% 

respectively ( X ~ =6.09,  P<0 .05  ), and for group 

B they were 85.1% and 61.5% respectively 

(X 2 = 6 . 4 3 , P  <0 .05) .  The differences in the 

overall 5 - y e a r  survival rate of the same stage 
between the two groups were insignificant (X2= 

1 .57 ,P  >0 .05) .  With respect to pathological 

appearance, erosion and cauliflower types resulted 

in good prognosis, significantly different from the 

nodule and ulcer types, as seen in Table 4. 

Results of the prognostic difference between 

various pathological types were as follows: In 

group A, erosion and ulcer type: X 2 = 6 . 0 4 , P <  

0.05; erosion and nodule type: X 2 = 9 . 5 , P  < 

0. 005 ; cauliflower and ulcer type : X 2 =4.38,  P < 

0.05; group B: erosion and ulcer type: X2=4.42, 
P< 0.05. 
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Table 2. Relationship between pathological type and survival 
rate (cases %) 

Group Cases SCC ADC&ADSC 

A 427 384(70.1 ) 43(41.9) 

B 156 140(72.1 ) 16143.8) 

Yo~al 583 524(70.6) 59(42.4) 

Table 3. Relationship between clinical stages and survival 
ra te  (cases %)  

Group Ila lib Ilia [lib 

A 19/2100.5) 82/102(80.4) 85/129(65.9) 10t/175q57.7~ 

B 5/5(100) 35/42~83.3) 27/39(69.2) 41/70(58.6) 

Total 24/26(92.3/ 117/144181.3) 112/168q66.1) 142/245(58.0) 

Cause of death 
In group A, 101 deaths included 50 patients 

( 4 9 . 5 % )  who died from local recurrence, 29 

(28.7 %, 29/101 ) from metastasis, 14 from other 

diseases and 8 from other unknown causes; In 

group B, 36 deaths included 18 patients 

(50.0% ) from local recurrence, 8 from 

metastasis, 7 from other diseases and 3 from 

other unknown causes. For the 68 local 

recurrence cases, the majority were nodule type 

( 4 4 . 1 % ,  30/68),  35 cases (51.5% ,35/68) 

occurred within two years after radiotherapy and 

48 cases(70.6%, 48/68) within three years. The 

regional and central recurrences comprised the 

major percentage of 48.5 % ( 33 / 68). 

Table 4. Relationship between pathological form and 
survival rate (cases%) 

(;roup Cauhflauel Nodule U[cer Er.,mn Cervical canal 

.\ 134/173(77.51 761125160.81 31160~51.71 46/57180.7) 0/12 

B 42/54177.8) 26/42161.9) 13/24~54.2) 26/31~83.91 0/5 

I',,tal 176/227177.5) 102/167161.1) 44/84152A~ 72/88181.8J 0/17 

Radiatherapeutic complications 
With regard to radiotherapeutic complications, rec- 

tal complications occurred the most frequently and 

were the earliest in the process of radiotherapy, 

the incidence rates being 22.7% and 29.5% for 

group A and group B, respectively, (no signifi- 
cant difference,x 2 = 2 . 2 7 , P  >0 .05) .  Increasing 

frequency of defecation and mucous stool were 

the main symptoms. Vesical complications from 

radiotherapy were less frequent, with urethral irri- 

tation as its main symptom. The incidence rate of 

urethral irritation for group A was 5 .4%,  and for 

group B 6 . 4 % ,  with no significant difference be- 
tween the two groups (X2=1.39, P>0 .05) .  The 

late complications in the late period included 
mild, moderate radiation rectitis (7.3 % for group 

A, 9.6 % for group B).radiation cystitis (6.3 % 

and 9 .0% for group A and group B, respective- 

ly) and colpatresia (0 .7% for group A, 0 .6% 

for group B), but there was no incidence of rec- 

tovaginal fistulas or vesicovaginal fistulas oc- 

curred. Colpostenosis and contracture of the vagi- 

na, however, had a high incidence rate of 90.7% 
( 529 / 583 ). 

DISCUSSION 

Cervical cancer has had a high incidence rate in 

China ~lj with the 5 -yea r  survival rate of after 

an early operation and radiotherapy alone 

achieving up to 95.0% - 100%. Previously, the 

main radioactive sources of brachytherapy were 

~Ra,  ~:~=Cs and ~Co. Yet, with the development 

of a high-dose rate ~2Ir mini-afterloading system 

in the early 1990s, most Chinese hospitals have 

replaced the old afterloading system with the new 

one. However, few reports have been published 

relating to the differences in long -term 

therapeutic effects of various radiation dose rates. 

Therefore, we hopefully expected our study would 

have some future value in clinical treatment for 

hospitals which are using a median-dose-rate  or 

high- dose- rate afterloading system. 

Radiobiological effects of various radiation dose 
rates 
Experiments have shown that radiobiological 

effects of various radiation rates were diverse, but 

the dose-effect was most obvious in the range of 
1 -100  cGy/min 12j In the search for various 

dose - rate effects on cervical cancer animal 

models, the ratio of the biological effect between 

the dose rate of 100 cGy/min and 1.5 cGylmin 

was found to be approximately 1 :0 .7 .  But if the 

patients were treated with 80-100 cGy/min, the 

therapeutic effect in point A with 50 Gy/5w was 

similar to that with 70 Gy/5w (1.5 cGy/min) 

which was low dose rate. H i g h - d o s e - r a t e  

irradiation can be defined as trying to make the 
dose rate high enough to complete the irradiation 
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in less than 1 hour (shorter than the repair for 

sublethal injury), consequently to achieve the 

dose-ef fec t  required in 1 min or 5 rain has no 

significant difference. Owing to the repair of 

sublethal damaged cells over the duration of the 

l o w - d o s e - r a t e  irradiation period, the two d o s e -  

rates had a differential biological effect. J:~:Cs, 

one of the med ian -dose - r a t e  radioactive sources, 

caused lower radiobiological effects than the 

h i g h - d o s e - r a t e  with J"-'Ir use in the identical 

irradiation dosage. Therefore, in order to obtain 

the identical biological effect, the irradiation 

dosage should be increased. In addition, the 

isoeffect correction coefficient of various dose 

rates was 0 . 5 ~ 0 . 8 ,  which can serve as a dosage 

conversion reference when irradiating with various 

dose rates. Although the external irradiation 

dosage and conditions for the two groups were 
similar in the present study, due to application of 

differential d o s e - r a t e s  for the two radioactive 

sources, we decreased the intracavity irradiation 

dose by 10 ~30 Gy using '<"Ir to acquire the 

same long- term therapeutic effect as ~'Cs. 

Relationship between various irradiation dose- 
rates and late complications 
At the end of radiotherapy we can evaluate the 

irradiation dosage of the rectum because of the 

monitoring for rectal dose when the patients were 

treated by ~:~'Cs afterloading system. So, in our 

research, the total dose of rectal inadiating for 

patients in group A, who had late rectal 

complications, was over 30 Gy,  even up to 55 
Gy with intracavitary radiotherapy. On the 

contrary, we could not determine the exact 

dosage by using a ~<r'Ir device due to the lack of 
a detector for rectal irradiation dosage. Inferred 
from the results that group B had higher 
incidence rates of late rectal complications than 

group A, the rectal irradiation dose and effective 

biological dose by the ~<~-'Ir radioactive resource 

was higher than that by t~rCs, Some researchers 

also reported that late complications of h i g h -  

d o s e - r a t e  intracavitary radiotherapy were more 

than that caused by median and low dose rates, 

but there were no statistical differences ~.~.-~i The 

incidences of late complications will increase 
remarkably if the dose of external irradiation for 

the whole pelvis is over 40 Gy or the dose of 

point A per fraction is over 8 Gy. Therefore, 

presently in our clinical application, to lessen the 

irradiation dosage of the rectum, ribbon gauze 

packing was applied to enlarge the distance 

between the rectum and the radioactive resource. 

But at the same time. this method lowered the 

irradiation dosage in the tipper segment of 

vagina. Besides, most of the patients suffered 

from decrease of vaginal elasticity and 

colpostenosis, which made it difficult to enlarge 

the distance between rectum and radioactive 

resource, and thus made the rectum receive a 

higher dose. To decrease the incidence of late 

complications, we suggest application of the 

following methods: 1) the irradiation dosage for 

the whole pelvis should be lower than 40 Gy;  2) 

for point A, the single dose should be not 

beyond 6 Gy and the total dose should not 
beyond 36 Gy using J"eIr intracavitary irradiation, 

respectively, or not beyond 6 Gy and 36 Gy by 

"'-'Ir; 3) interstitial therapy should be administered 

for eccentric or large tumor to increase the rate 

of tumor elimination and indirectly decrease the 

irradiation dosage of rectum. 

Factors influencing the long-term survival rate 
Tile significant prognostic factors of cervical 

cancer proved to be the clinical stage, 

pathological type and appearance. Some reports 

revealed that the 5 - y e a r  survival rate in stage II 
was 7 5 . 8 - 8 6 . 7 %  , and in stagelII 40.7c~ 

(~3.6%~'~ if combined with chemotherapy, the 

5 - y e a r  survival rate in stagelII can be elevated 

from 51 .2% which was the rate of radiotherapy 

alone to 72.9 % ( P< 0.05 ) i ~-,, i 

In addition, the prognosis of differential 

pathological types obviously varied. According to 
some references ~ '<'-~e~ the 5 - y e a r  survival rate of 

adenocarcinoma was lower by 20% than that of 

squamous cell carcinoma. While, in our study the 
prognosis of squamous cell carcinoma was much 

better than that of adenocarcinoma and 

adenosquamous cell carcinoma with significant 

differences. The reason may be due to lower 

radiosensitivity and early metastasis of 

adenocarcinoma. From the point of pathological 

appearances we found that patients with a 

cervical-canal  type tumor had poorer prognosis 

compared to an ulcer type. Among 1] patients 
with a cervical-canal  type tumor in our study, 

none of them survived for 5 years. But the 

prognosis of e ros ion -  type tumor patients was 

best and following was cauliflower because of 
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their greater intracavitary radiobensit ivit  5 and late 

lymphat ic  metastas is .  

In a word ,  this article dentonstrated that there 

were not significant differences in 5 - y e a r  

survival  rates or radiological  compl ica t ions  

between h i g h - d o s e -  rate ~'~-'Ir and m e d i a n - d o s e -  

rate ~-Cs under the s imilar  condi t ion of  external  

irradiation and proper ly  adjusted af ter loading dose .  

But compared  with ~:Cs, "eh had some 

advantages  such as short t reatment t ime ,  

mul t i form radioact ive appl ica tor ,  the use of  a thin 

pipe for uterine cavi ty  and little pain for patients 

etc .  In present  c i rcumstances ,  quite a few 

hospitals  continue to use a L~ZCs af ter loading 

sys tem,  which was shown in this study to be of  

tile same long - t e r m  effect as this modern 

I~lachytherapeutic sys tem.  
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