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A s s m a - I n  many patients, it is not feasible to apply a combination of tan- 
dem and colpostat in the treatment of carcinoma of the cervix uteri, e.g., in 
elderly patients or in instances of residual disease in fornices and vaginal walls 
or shrinkage of the vaginal vault. The authors have employed a long tandem 
with a protruding source into the upper vagina; the effects of these respective 
modalities upon prognosis are compared. 
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ECURRENCE of invasive carcinoma of R the cervix uteri following radiotherapy 
has usually been found to be the result of a 
less than ideal application of radium (10) ; 
for this reason, the treatment t&hnique 
should be modified or other modalities 
added when optimal placement of a stan- 
dard radium applicator is not possible 
(3, 5). External irradiation followed by 
intracavitary application of radioactive 
sources has been employed for all stages of 
invasive carcinoma of the cervix uteri seen 
at this institution (1,2). 

Although the standard applicator con- 
sists of a combination of tandem and colpo- 
stat, such a placement is not always feasible. 
If the vaginal canal is narrow, as in elderly 
patients, or if there is residual disease in 
fornices and vaginal walls or shrinkage of 
the vaginal vault, the colpostat will not 
remain in the proper position. In  such 
cases, a long tandem with a protruding 
Source into the upper vagina is used. This 
report concerns the two different modalities 
of radium applicators used in our institu- 
tion, and particularly the influence that 
each has had upon prognosis. 

MATERIAL 

704306 

. 
A total of 737 cases of invasive carcinoma 

of the cervix uteri were seen at  the I. 
GonzQlez Martinez Hospital in San Juan 
from January 1958 to December 1962. 
Of this number, 202 cases were excluded 
from this analysis. Forty-two patients 
were not treated, either because their gen- 
eral condition was too poor to justify 
treatment or because the patient refused 
treatment a t  this institution or left for 
treatment elsewhere. Fifteen patients 
were initially treated by surgery elsewhere 
and were referred to our department be- 
cause of persistent or recurrent tumor. 
Nineteen cases were classified as carcinoma 
of the cervical stump. The remaining 126 
patients were excluded for a number of 
reasons, as explained in TABLE I .  

External Irradiation: The 535 remain- 
ing patients were treated with external 
irradiation followed by intracavitary curie- 
therapy. An exposure of 4,000 R, cal- 
culated at  the midplane of the pelvis, was 
administered over a period of six weeks by 
means of anterior and posterior fields (18 X 
12 cm) plus sciatic fields (8 X 10 cm) at - 
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Fig. 1. I)osc.-ratc tli.;tril~uticl~i a r o u ~ i d  a taritlctu and colpostat radiunl applicn 
tor iii cor011a1 (1cIt 1 nii ( l  s i q i t t u l  (right) sections tlirougl~ thc pelvis. 
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2.50 kVp, 2.5 mni Cu HVL,  a r ~ l  > ( I  ~'111 1-31 ). 
Since late l!)X a number of ca\cs werc 
treated in our El Llorado ^"Co unit ,  ~isiiig 
S,OOO Ci, I 0 0  cm SSI), field size I(i X 1 2  
or I(i X 14 cni, antcrior and pohterior 
parallel opposing portals, and an espostirc 
of 4,500 R over six wcc,ks as calcuiatctf at 
the midpelvic plane. 

(>u r intra - h t r n  m ilitrr ry ('21 r iclh crn pjr: 

cavitary curicthcrapy tccliniquc in~olve: 
exposures ranging from 3,00() to ;5,00( 
gamma rocntgctis calculated at point A 
'1.11e majority of paticnts rcccivc exposure 
of approxi ma tclj. -1 ,I I (  gamma roentgens 
to point A in :I single application. 

Our standard radium applicator consisb 
of an iritrautcriiic tatidcm arrangement 



\\.it11 t1irc.c soiircc's containiiig 1 0  mg of 
t l i u n i  c.;icli lor t l i c .  ccluii-alcnt '"c'o) and a 
h,qi:inal cwlpostat wi th  two soiircc"; o f  I O  nig 

: ~ i c \ l i .  'llie most frcquently used colpostats 
ii1-c tlic. Fordyce. the Silverstone. and the 
'I'cr-Pogossiian types. If  tlic vagina is 
mrrow or if residual discasc involves a 
Yigiiificant portion of it, a long tandem 
\\.it11 -! or 5 sources of 1 0  mg each is in- 
<c*rtccl in tlic uterine cavity with onc of tlic 
-.oiircc's protruding into the vaginal vault. 

'l'lic, isodosc pattcrns around tlie tandem 
(lid colpostat combined and around tlie 
tandcni alone with our usual loadings of 
radium were evaluated on sagittal and 
coronal planes across the pelvis a t  the 
level of the internal os. Figure I shows tlic 
isodosc pattern of t l i c ~  tandem and colpostat 
in  coronal and sagittal planes, while 
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Figure 2 s l io\~s  tlic isodosc pattern of the 
tnndc.m alone, 

R E A S (  )SS FC)K i\ 1'ANL)EhI 
.\F'I'l,IC.%TI~ IS ALOSE 

I n  1!)1 cases, the standard technique 
(tandcni and colpostat) was not feasible. 
Only a tandem was employed, for the 
variety of reasons shown in TABLE 11. 
TABLE I I I  summarizes the clinical material 
according to the stage of disease and the 
reason for employing tandem applica- 
tion alone. There is a preponderance of ad- 
vanced stages in this group, whereas in 
most of the early stages i t  was possible 
to use both tandem and colpostat. 

1 0 0 3 1 9 4  



* Dose given in gamma roentgens. 
t Includes 6 patients lost and considered dead. 

‘The age of the patients is correlated 
with the reasons for tandem application 
alone in TABLE IV. Most of the patients 
in whom proper placement of a colpostat 
was not possible and in whom we were 
forced to use a tandem only because of a 
narrow vagina, residual tumor infiltration, 
or fornix obliteration were older than fifty 
years of age. 

STAGE OF THE DISEASE 

Most of our cases were in an advanced 
stage of the disease at the time of diagnosis, 
and only 10 per cent of the 535 cases 
analyzed were in Stage I. TABLE V 
shows the distribution of the material ac- 
cording to the stage of the disease and the 
type of arrangement used for the intra- 
cavitary radium therapy. 

AGE 

The age distribution of the 535 cases 
analyzed is given in TABLE VI, correlated 
with the type of radium applicator used. 
Patients who had a tandem alone are in 
the oldest age groups, while only 26 per 
cent were under the age of fifty years. 

Of the patients receiving the standard 
application, 51 p e ~  cent were younger than 
fifty years of age. The youngest patient in 
OUT study group was twenty-four years 
old; the oldest, ninety-nine years of age. 
The median age for the entire group of 535 
patients was fifty-three years; it was sixty 
years for those who had a tandem alone 
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TABLE VIII: FIVE-YEAR SURVIVAL B Y  STAGE, TYPE OF APPLICATOR, AND RADIUM DOSE* 

3,0003,500 R 3,5004,500 R 4,500-5,500 R 25,500 R 
Stage NO. of Cases No. of Cases No. of Cases KO. of Cases 

Tandem only 
I 2 /2 . . .  

I1 3 /4 iii%) 26/48(%% 1 iji . . .  
I11 8/24(33%) 28/82(34%) 016 
I V  2/10(20%) 2 m u 7 w  011 

TOTAL 13/38(34y0 ) fW144(4O%b) 1 /8(12 % 
Tandem and colpostat 

and forty-nine years for the group 
tandem and colpostat. 

U D I U M  DOSE 

Following a dose of 4,500 R at  t h e  
plane of the pelvis by whole-pelvis 
tion, we considered the optimal 
dose in our cases to be 4,000 R to 
In patients in poor general co 
when high readings in the 
registered on the gamma m 
radium in place, the dose to point 
limited to between 3,000 and 
However, in cases with a co 
amount of residual disease after 
irradiation, the dose to point A was 
to 5,000 R if the rectal dose rate was 
acceptable level. Table VI1 shows 
relationship between the radium dose 
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patients with both tandem and colpostat. 
Comparison of the results obtained in the 
various dose groups above 3,500 R in 
cases with both tandem and colpostat shows 
no appreciable difference corresponding 
to the stage of the disease. The number of 
cases given more than 3,500 R in the group 
using only the tandem is too small to  reach 
a similar conclusion. 

Comparing the five-year results of the 
tandem/colpostat group and the group 
with a tandem alone, there appears to be 
no difference in the survival rate seen 
among patients given doses of 3,000 to 
3,500 R. There is some difference in 
the survival rates of Stage I1 patients in 
the 3,5004,500 R dose range, and like- 
wise in Stage I11 cases; however, these dif- 
ferences are not statistically significant. 
While better results were obtained in pa- 
tients with both tandem and colpostat, it 
should be recognized that these patients 
were clinically expected to have a better 
survival rate. For this reason, the better 
results per se cannot be attributed to the 
radium arrangement alone. 

COhlPLICATIONS 

The overall incidence of significant com- 
plications (cystitis, proctitis, intestinal 
obstruction, and fistula) was 4 per cent. 
Complications were present in 10 of 191 
patients (5 per cent) in the group treated 
with a tandem application alone and in 13 
of 344 cases (4 per cent) in the group 
treated with the tandemlcolpostat com- 
bination. The risk of complication was 
higher when the dose delivered was greater 
than 4,500 R in patients with a tandem ap- 
plication alone or greater than 5,500 R 
with the standard technique. 

The five-year survival rate in those 
patients with complications was 40 per 
cent (4/10) in the group with a tandem 
alone and 62 per cent (8/13) in the group 
with both tandem and colpostat. Five 
patients in the latter group had hemor- 
rhagic cystitis. All patients with post- 
irradiation hemorrhagic cystitis, considered 
to be one complication, survived longer 
than five years in both groups. 

t 0 0 3  1 9 b  

DISCUSSION 

Although the intracavitary application 
of radioactive sources remains the most 
effective treatment in the control of 
carcinoma of the uterine cervix, best sur- 
vival results are obtained when intensive 
external irradiation is also employed for ad- 
vanced stages of disease. 

In a clinical trial, Paterson (8) demon- 
strated that external irradiation of the 
pelvis prior to intracavitary radium ap- 
plication gave better results in the treat- 
ment of carcinoma of the uterine cervix 
than did intracavitary radium followed by 
external irradiation, since external irradia- 
tion helps to reduce the tumor to a size 
which can be more effectively irradiated by 
the intracavitary radioactive source. The 
need to supplement the intracavitary dos- 
age with external irradiation, even in early 
stages of the disease, is based upon well- 
documented data. Numerous sources in- 
dicate that 13 per cent of the lymph nodes 
are involved in Stage I, 31 per cent in 
Stage 11, and 41 per cent in Stage I11 (7). 
These nodes can be controlled by external 
irradiation, as has been reported by 
Decker et al. (4) and Rutledge el al. (9). 
These authors found less node involvement 
coupled with evidence of sterilization of 
metastatic lymph nodes in the pelvis in a 
series of lymphadenectomies performed 
following radical radiotherapy to the pelvis. 

The present techniques of intracavitary 
application of radioactive sources in the 
treatment of carcinoma of the uterine cer- 
vix are modifications of two fundamental 
methods, the Paris and Stockholm tech- 
niques. A number of specially designed 
applicators for intracavitary treatment 
have been described, all of them consisting 
of two fundamental parts; (a)  the intra- 
uterine component, which is of utmost im- 
portance for dosage to the paracervical 
tissue and the area of regional lymph 
nodes, and (b)  the vaginal component, 
which contributes mainly to the dosage in 
the paravaginal region. This latter part 
of the applicator provides the maximum 
dose to the rectum (6). 

In  most cases it is possible to  utilize a 
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tandem and a colpostat, but frequently the 
configuration of the vaginal canal does not 
allow the correct placement of a standard 
applicator. The overall results in these 
cases were less favorable than in the group 
in which a standard arrangement was 
feasible; however, patients employing the 
tandem alone were older and the stages 
of disease more advanced than in the group 
using a combination of tandem and colpo- 
stat. 

When the optimal placement of a 
standard application is not feasible, the 
treatment techniques should be carefully 
evaluated and modified to render the 
maximum benefit. Additional external ir- 
radiation or other intracavitary or inter- 
stitial radium arrangement, or a combina- 
tion of irradiation and surgery, may im- 
prove the results in such cases. 

SUMMARY 

External irradiation followed by a stan- 
dard (tandem and colpostat) radium appli- 
cation is the treatment of choice for in- 
vasive carcinoma of the cervix uteri in 
this department. A significant percent- 
age of cases are not suitable for a good 
placement of the colpostat, so that only 
a tandem is left in place, most commonly in 
older patients and in those with advanced 
stages of disease. 

The radium dose at point A was 3,500 
to 4,500 R after complete external irradia- 
tion in the majority of cases. The five- 
year survival rate was 38 per cent for 
patients who had the tandem alone and 
60 per cent for patients with the standard 
technique. A small group of patients re- 
ceived a radium dose in the range of 3,000 
to 3,500 R ;  of these, the five-year survival 
rate was 34 per cent for patients with the 
tandem alone and 50 per cent for patients 
treated with both tandem and colpostat. 

The frequency of complications was 
similar in both groups: 5 per cent in 
patients with the tandem alone and 4 
per cent in patients treated with the 
standard technique. Of the patients with 

complications, the i who had hem0 
cystitis survived longer than five 
i.e., this complication does not 
prognosis. 

The results obtained with external 
radiation followed by standard radi 
application are considered quite sa 
factory; further evaluation and pede 
of the intracavitary treatment te 
in the nonstandard group may 
treatment results still further. 
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