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Prognostic Importance of the Intracavitary

Radium Arrangement in the Treatment of

Carcinoma of the Uterine Cervix'

ANTONIO BOSCH, M.D., VICTOR A. MARCIAL, M.D.,
and ZENAIDA FRIAS, M.P.H.

ABsTRACT—In 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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RECURRENCE of invasive carcinoma of
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 teéchnique
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

A total of 737 cases of invasive carcinoma
of the cervix uteri were seen at the I.
Gonzilez 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 at 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 1.

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.

Dosc-rate distribution around a tandem and colpostat radium applica-

tor i coronal ileft) and sagittal (right) sections through the pelvis.

Tame 1. Crite

1a For Exvivsion

Cases
Not treated 420210
Postsurgical status 15 v
Cervical stump [T
No radium application (IS L
Radium before or during external
irradiation 2010
Two or more radinm applications 15 7,
Incomplete external irradiatiou R4,
Incomplete intracavitary irradiation 15 v
Torarn 202
Tanre 111 ReEAsoNs Far TANDEM ALONE
.\\-('. (Fr
C(l.\('\
Narrow vaving [T R
Tumor infiltration of vaginag and fornices 36200,
Obliteration of fornices by scar tisan A YD
Stenotic ring i vagina 4ot
Rectovaginal fistula 1
Laceration of vaginal wall during appli-
cation of colpostat* 1
Not stated ot
ToraL 191

* Tandem was feft in place alter bleeding was con-
trolled.

250kVp, 2.5mm Cu HVL, and 50 cem FSI,
Since late 1958 a number of cases were
treated in our El Dorado *Co unit, using
8,000 Ci, 100 cm SSD), field size 16 X 12
or 16 X 14 cm, anterior and posterior
parallel opposing portals, and an exposure
of 4,500 R over six weeks as calculated at
the midpelvic plane.

Intracavitary Curietherapy: Our intra-
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Dose-rate distribution around a tandem radium
applicator.

Fig. 2

cavitary curietherapy technique involves

exposures ranging from 3,000 to 5,000

gamma roentgens caleulated at point A.
The majority of patients receive exposures
of approximately 4,000 gamma roentgens
to point A in a single application.

Our standard radium applicator consists
of an intrauterine tandem arrangement

T ———
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I ABLE III R[ ,\sn\s FOR TANDEM ALONE BY STAGE
- —— ——-—-—-No. of Cas¢s————— |
Stage | Stage 11 Stage 1T Stage IV Total
Nurrow vagina 1 N A 1 07 (317y)
fumor infiltration of vagina and fornices S 41 7 86 (29, )
Otditeration of forniees 1 11 a . 1 (119
~ notie Ting 1 vagina ) - ) 1)
rovayginal istula 1 1 ’
ration of vaginal wall 1 1
<tated e 3 ! 2 11 67)
LoaL 2 3 1 2 v
Patte TV Reasoxs Fmi TANDEM APPLICATIONS BY Tante V1o Type OF APPLICATOR BY AGE
Ace T =
T = zim - Tandem Tandem and Total
N No. of Age Alone Colpostat ota
No. of N . : . No. of
. $ 1 SO NOL O
Casex _(.abt'\ CGroup \‘ of N { CJ“
Uider 50 dand Cases Cases e
((’)I(Icr. —— S
_ . R 2024 1 b (-_",'I 0 (”,’)
Wovaging. D30y T (.lv ) S0 34 I~ a0 53D SRR
aoinfiltration of vagina J0—9 33 (170 263290 145 (27 ’,' )
G Tornices 234190 383 45007) S0 -4 st g 3 (2200) 119 2200
¢ cweration of fornices Sl 18 (86 ) GO -6Y AT 300 68 (207,) 125 (. ’5’ )
Stenotie ring i vaging A 4 T0-79 2T 4 ) )
Rectovarinal fistula .. 1 >80 11 6¢,) 2 )
Laceration of vaginal wall 1 L o
Not stated 2ORG a2 Toran 191 344
Toran AT 139 Oldest .
B ag awe GOy ase O R0
o patient vroof azc Ovroof age 99 yr.of age
- . e Youngest - -
Faste Vo Tver oF APPLICATOR BY & o A ase M v ave 24 v we
i OF APPLICATOR BY STAGE . patient =7 vrool aze 24 vroof age 24 vr.oof ave
Iandem T .uulun and - Mudian tvr of age 40 vroof age 83 a1 of ave
Fotal aye : - R ; - 0
e Alone Calpostat N { _ I o
et No. of No. of (.“ (A’ . .
Catses Coses e Tanptg \ II I\ ADIUM I)U\I’ BY I YPE OF APPLICATUR
1 R A2 015 EEERTIT ) Tandem ’Lmdun and
11 330N, ) 177 (510, 230 1430 ~ Radium Dos Only Colpostat
11 112 158, ) 100 320 ) I IR K fgamma rocntgens; No. of No. of
AN 2412 B2 36, Cases Cases
I'oTAl 1t REN) 535 33,0003 4500 3820y 2260

with three sources containing 10 mg of
«lium cach tor the equivalent *“Co) and a

.ginal colpostat with two sources of 10 mg
cach. The most frequently used colpostats
are the Fordyee, the Silverstone, and the
Ter-Pogossian types.  If the vagina is
narrow or if residual discasc involves a
significant portion of it, a long tandem
with 4 or 5 sources of 100 mg each is in-
serted in the uterine cavity with one of the
~ources protruding into the vaginal vault.

The isodose patterns around the tandem
md colpostat combined and around the
tandem alone with our usual loadings of
radium were cvaluated on sagittal and
coronal planes across the pelvis at the
level of the internal os. Figure 1 shows the
1sodosc pattern of the tandem and colpostat
in coronal and sagittal plancs, while
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3500 —),ol) 14447000 239 (697

4,500 -5, 300 EE L 65 (19 )
> 5,500 1 18 (5°)
Toran 101 344

Figure 2 shows the isodose pattern of the
tandem alone.

REASONS FOR A TANDEM
APPLICATION ALONE

In 191 cases, the standard technique
(tandem and colpostat) was not feasible.
Only a tandem was employed, for the
variety of reasons shown in TasLE II.
TasLE 111 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 it was possible
to use both tandem and colpostat.
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TasLE VIII: FIve-YEAR SURVIVAL BY STAGE, TYPE OF APPLICATOR, AND RADIUM Dosg*
3,000-3,500 R 3,500-4,500 R 4,500-5,500 R 25,600 R T.
Stage No. of Cases No. of Cases No. of Cases No. of Cases No. o?tacla!lj
T T
Tandem only
I .. 2/2 . 2/2
11 3/4(75%) 26/48(54%) 1/1 30/53(57‘7)
111 8/24(33%) 28/82(34%,) 0/6 e 36/112(3207
v 2/10{20%,) 2/12(17%,) 0/1 1/1 5/24(219.3
TotaL 13/38(34%) 58/144(409,) 1/8(12%) 1/1 ms\%
Tandem and colpostat
1 2/3(67%) 33/39(85%) 6/8(75%) 2/2 43 /59 83‘7)
11 6/8(75%) 83/126(66%,) 24/35(68%) 5/8(62% 118/177(6717
11X 3/10(30%) 33/72(46%) 8/19(42%) 3/8(38%) 47/109(43.;
v 0/1 0/2 0/3 N
ToraL 11/22(50%) 149/239(62%) 1 38/65(58%) 10/18(56%) 208/344(50%)

* 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 1. 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 per cent were younger than
fifty years of age. The youngest patient in
our 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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and forty-nine years for the group wi
tandem and colpostat.

RADIUM DOSE

Following a dose of 4,500 R at the
plane of the pelvis by whole-pelvis irrad
tion, we considered the optimal radj
dose in our cases to be 4,000 R to point
In patients in poor general condition,
when high readings in the rectum w
registered on the gamma meter with ¢
radium in place, the dose to point A v
limited to between 3,000 and 3 500
However, in cases with a conside
amount of residual disease after ext :
irradiation, the dose to point A was raid
to 5,000 R if the rectal dose rate was at!
acceptable level. Table VII shows it}
relationship between the radium dose
the type of applicator used. Most of ]
patients given doses greater than 4,500
had a considerable amount of residual'®
ease in the cervix following whole-pely
radiation.

RESULTS

The five-year survival rate for the
group and its relation to the
disease, radium dose, and the type {
plicator used is shown in TABLE
Patients who received an optimal 14
dose within the range of 3,500 to 45 "
had the best five-year survival ratem’
group: 40 per cent among patients Wik
tandem alone and 62 per cent]
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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 II patients in
the 3,500-4,500 R dose range, and like-
wise in Stage III 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.

COMPLICATIONS

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 tandem/colpostat 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-
thagic cystitis. All patients with post-
irradiation hemorrhagic cystitis, considered
to be one complication, survived longer
than five years in both groups.
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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 iin Stage I, 31 per cent in
Stage II, and 41 per cent in Stage III (7).
These nodes can be controlled by external
irradiation, as has been reported by
Decker et al. (4) and Rutledge et 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 inmtracavitary 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
t0 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
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complications, the 7 who had hemorrha
cystitis survived longer than five yes
1.e., this complication does not worsen®
progunosis.
The results obtained with external ifs
radiation followed by standard radium
application are considered quite sati
factory; further evaluation and perfectio:
of the intracavitary treatment technique
in the nonstandard group may improve
treatment results still further. 3

ACKNOWLEDGMENT: The authors express their
sincere gratitude to Mrs. Raquel Reyes, Executive
Secretary of the Radiotherapy and Cancer Division;
for her unselfish dedication to the elaboration of thé3
tables and manuscript of this and other reports. ¥

Radiotherapy and Cancer Division
Puerto Rico Nuclear Center
Caparra Heights Station

San Juan, Puerto Rico 00935

REFERENCES

1. BoscH, A., AND MarciaL, V. A.: Evaluation
of the Time Interval Between External Irradiation am
Intracavitary Curietherapy in Carcinoma of
Uterine Cervix: Influence on Curability. Radiology,
88 : 563-567, March 1967.

2. Bosch, A., VALENCIA, A., AND MARcIAL, V.
Resultados comparativos de ortovoltaje y supervoltajes
en el tratamiento del carcinoma cervico-uterino
Radiologia 18 :7-13, December 1967, -

3. BournEg, R. G., AND MEAD, K. W.: A Proposed’
Method of Selecting Patients with Carcinoma of
Cervix for Radiotherapy or Surgery. Radiology 90
139-141, January 1968. , 5

4. DEckER, D. G, BT AL.: Sequential Radiatio
and Operation in Carcinoma of the Uterine
Am. J. Obst. & Gynec. 92:35-43, May 1, 1965. )

5. FLETCHER, G. H., Wartanavit, T., aND RUT
LEDGE, F. N.: Whole-Pelvis Irradiation with 4,000
Rads in Stage I and Stage II Cancers of the Uterin
Cervix. Radiology 86:436—443, March 1966. L

6. KorrMeiEr, H. L.: Surgical and Radiationss
Treatment of Carcinoma of the Uterine Cervix. X
perience by the Current Individualized Stockho
Technique. Acta obst. gynec. scandinav. (Suppl
43:1-48, 1964. ‘

7. MorT0N, D. G., 8T AL.: Pelvic Lymphadene
tomy Following Radiation in Cervical Carcinoms;
Am. J. Obst. & Gynec. 88:932-943, April 1, 1964.

8. PATERSON, R., AND RusseLL, M. H.: Clinicilis
Trials in Malignant Disease. VI. Cancer of
Cervix Uteri: Is X-ray Therapy More Effective 1
Before or After Raditm? Clin. Radiol. 13:313-315,4 _
October 1962. b

9. Rumepce, F. N., FLercuer, G. H., e
MacDonarp, E. J.: Pelvic Lymphadenectomy as 8
Adjunct to Radiation Therapy in Treatment for Cans
cer of the Cervix. Am. J. Roentgenol. 93:607-61%x
March 1965. g

10. SHERMAN, A. I.: A Study of Radiation Fa
and the Role of Radioresistance in the Treatment
Cancer of the Cervix. Am. J. Roentgenol. 85:40
478, March 1961.° :




