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INTRODUCTION The generally accepted management for early 
stages of endometrial carcinoma is surgery (total abdomi nal 
hysterectomy and bilatera l salpingo-oo phorectomy with para
aorti c lymph node s' samp lin g) and thi s strate gy should be 
undertaken whenever feasible. ln selected cases with poor prog

nostic features such as moderately or poorly differentiated car
c inoma (02 , 0 3), deep myometrial infiltration , gross cervical 
invasion, regional lymph nodes invo lvement and some histo
logical subtypes, like papillar y carc inoma, clear cell carcinoma 
and adenosquamous carc inoma , surgery is combined with pre
or postoperative radiotherap y. For advanced cases (III and IV 
stage) exclu sive radiotherapy is the treatme nt of choice. 

Radiotherapy alone is also undertaken in selected early cases 
unsuitabl e for surg ica l manage ment due to medical contraindi
cations, e.g. advanced age, marked obesity, hypertension , heart 
disease , diabe tes and phleb itis sequelae and in patients refus
ing surgery ( 1-4). 

The history o f the use of irrad iation as a sole management in 
endometrial cancer is quite lengthy since Heyman described in 
1929 and 194 1 his packing method using Radium as a radio
active source. ln thai techniqu e uter ine cavi ty was packed as 
full as possible with multiple (8- 12) small Radium pre loaded 
capsules. The techniqu e was particularly suitable for large and 
irregular uterine cav ities. The dose spec ification was defined 
in tenn s o f milli grams of Radium inserted for specific numb er 
of hours ( 4-6). ln the ear ly 1950' s Henschke (7) introduced the 
afterload ing techniqu e of intracav itary brachyth erapy and in 
the nex t 20 years this method generally rep laced traditional 
manual Radium app lications. At the same time a gradual shift 
írom LDR to HDR has been noted. ln 1934 Coutard deve
loped a protra cted fractionat ed dose scheme for external radio-
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therapy and in 1936 Paterson publi shed the results of the treat
ment of cancer with X-rays (6) . 

EXCLUSIVE RADIATION TREATMENT Radi otherapy for endometrial 
carc inoma nowday s consists of both externa l beam irradí at ion 
and intracavitary brachytherapy delívered ín seve ral sequen ces 
(4, 6, 8). 

EXTERNAL IRRADIATION Wh enever possible external radiotherapy 
should be adm inistered before brachytherapy in orde r to re
duce tumour volume and to impr ove the geometry for intra
cav itary applic ation. The tumour volume enco mp asses the 
who le uterus, cervíx, the upper part of the vag ina, parame tr ia 
and pelvic lymph nodes up to co mmon iliac lymph nodes' 
levei. Usually high energy photon s of linear acce lerato rs or 
Cobalt-60 units are used. Treatment rechniques include two 
parallel opposed antero-pos terior portals l 5x 15 cm to 16x20 
cm or four field „box" method. The dose is ca lculated to bring 
to the lateral pe lvis wall the tota l external dose of 45-50 Gy 
and boost up to 55-60 Gy in selected cases of stage III with 
fractionation 1.8-2.0 Gy/day, 5 Limes weekly. The treatment is 
usually indíviduali sed as the central area should be shie lded 
after the dose of 20, 25 or 30 Gy depend ing on the dose o f 
brac hytherapy (4-6, 9). Due to significa nt risk of subclinical 
paraaortic metastasis expressed by fai lure rates of 15-20%, 
selected patients should also be considered for treatmen t with 
extended fields encom pass ing thís reg ion (3) . 

INTRACAVITARY BRACHYTHERAPY An adeq uate intracav itary brachy
therapy should provi de the therape utic dose to the who le 
uterus and adjacen t areas i.e. uterine ce rvix and upper part o f 
the vagina with the reduced dose ín the orga ns at risk. It is 
important to detennin e prior to therapy the size and shape of 
the uterus and the individual location of other organ s. Accordi ng 
to Rotte (10) brachytherapy requirements for endometrial car
cinoma are as follows : 

A dose distribu tion adap ted to the individua l situation with 
dose concentration in the target volume and mínirnising the dose 
10 the organs at risk; 

A practical technique with regards to radiation protection 
and to reproducibility of source position ing; 
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A dose which minimi ses clinical co mpli ca tions without 
reducing therapeutic efficiency. 

To mee t the above mentioned cr iteria the following aspec ts 

should be taken under co nsidera tion: 1. applicator s, 2 . radioac
tive sources , 3. calculation s and dos imetr y. 

APPIICATORS Sin ce 1940 different forms of appli ca tor s have 
been deve loped of whic h those commonly used for treatm ent 
of endometr ial carcinoma will be presen ted. 

Endouterine applicators 
Modifi ed Heyma n pa cking The c lass ica l Heyman packing 
technique was modifi ed by Simon and-Silverstone in 1976 for 
Cae sium - 137 and introduced later into HDR brachytherapy 
with lridium-192 as Heyman-Simon app lica tors allowin g for 

individual packing and an individu alised dose distributi on 
correspondin g to the path ological anatomy within the who le 
uterus ( 4-6, 10- 1 1 ). 

Two or three channel applica tor (Y-shaped) These applicators 

co nsist of 2 Y-shaped prob es placed in 2 uterine cornua and 
af terloade d by Cae sium. Thi s techn ique leads to an adequate 
dose distribution in the Lrn nsverse direction, whereas the dose 

di stributi on in antero-po ster ior direc tion may be suboptimal (4, 
6, 8- 10). 

Pernot (8) umbrella techniqu e A device of two plastic tubes 
fixed perpendicularly to eac h other at the upper end. The four 

arrns of two loops are opened when inserted in the uterine cavity 

and fitted in. The applicator s are manually loaded wilh Ir ídium 
wires. 

Appli cator dev ices with seve ral catheters ln these dev ices 
semifl exi ble ca theters are presse d aga inst the uter ine wall. Thi s 

arrangement w ill usually lead to an adeq uate dose distribution 
within the corpus ( 4 , 6, 9- 10). 

One channel-appli cator Thi s applica tor consists of one curved 

metallic tube of different bending with a llange indicat ing the 
length o f the uterine cav ity. The tube is fixed against the cervix. 
Thi s applicator doe s not prov ide a sufficient dose distribulion in 
the uterine fundus ( 4, 6, 9). 

Uterovaginal applicators 
As the target vo lum e enco mpasses a lso the ce rvix and the 
upper part of the vagina, the typical devices for endocervica l 
and endovag inal brachytherapy are to be used. They are 
usually similar 10 those used in trea lment o f cervica l cance r: 
Fletcher-Suit-Delclos appli cators, Delouche applicators, vagina! 
mould techniqu e and many others designed for LDR and HDR 
( 1, 4-5, 9, 11- 12) . 

THE RADIOACTIVE SOURCES At present the mos t widely used isotopes 
inc lude: lr idium- 192, Caes ium- 137 and Coba lt-60. There have 
bee n also so me pi lot studi es us ing othe r rad ionuc lide s, o f 

which neutron emittin g Ca lifornium -252 seems to be promis
ing (12) . 
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TOTAI DOSE AND FRACTIONATION Although in endometrial cancer 
no referen ce points are co mmon ly accep ted, usually ICRU 

Report No. 38 recommendations are use d for dose spec ifi
cat ion ( 13). The total dose is usually deli vered in 2 or 3 appli
cations (LDR ) or in severa l ones (HD R). 

CAICUIATIONS AND DOSIMETRY Target volume and reference points 

should be detennined prior to therapy as the method of appli
ca tions, the mos t suitable appli ca tor and type o f loadin g is 

dependent on the size of the uterus and the shape of the uterine 
cav ity. For adequate target definition the individual anatomy 
of the uter ine co rpus and cerv ix, includin g the uterine cavi ty 
shape and uterine wall thickness are to be know n. Thi s can be 
prop erly determined on ly with the use of modern sec tional 

imag ine studi es (so nograph y, co mputer to mograp hy, MRI) 
before application . 

With the computer Lrea tment plann ing sys tems optimi sation of 
parti cular case can be perfonn ed and indi vidualised reference 

volume can be achieved by adequat ely adjusting the pos itions 
of the so urces and the dwe ll tim es . The referen ce vo lum e 

should imitate the outer surface of the uteru s and the ca lcu lat
ed doses at reference point s in organs at risk should be mini
malised as poss ible. Source positioning after applicatio n must 

be checked by X-ray s and add itionally in vivo dos imetry (blad
der, rec tum) is recommen ded. 

RESULTS Many studie s in literature have show n that radiothera
py can be e ffec tive in the manage ment of endome trial cancer 
and prov ed that the mos t signi fica nt pr ognost ic fac tors in 
endometrial carcinoma are stage and grade of disease. 

ln stage 1 endometr ial cancer Lrea ted by radiotherapy alone 

5- and IO-yea r disease free survival rates are up to 88% (5), 
i.e., similar to those obtained by surgery . Perez et al. (4) found 

relation between tumour stage and 5-year disease free survival 
rates in endometrial carc inoma treated by exclusive radiotherapy: 

75-80% in stage I, 60% in stage II and 24-27% in stage Ill . 
Rotte et al. ( 10) presented 5-year surviva l ra te of 74% in 227 
patients of endometrial carcinoma in stages 1-Ill trea ted by 
radiotherapy alone, with 79.6 %, 74.3 % and 33.3% in stages I, 
II and III, respec tively. Kupelian et al. (14) in stages I and 11 

found 87% and 88% 5-year survival rates but in stages lil and 
rv resu lts were significa ntly poorer (49 %) wi th intrauterine 
relapse in 14% of the pat ients. Crigsby el al. (5) found in stagc 

I patients treated by radiotherapy a lone 5-year progres sion free 
survival rates of 92%, 90% and 80% for grades l , 2 and 3, 
respectively. Stage II cases demonstrated a dec reas ing surv ival 

rate with higher grade: 53%, 63% .and 38% in grades 1, 2 and 
3, respec ti vely. Decrea se of surviva l rate with inc rea se of 
tumour grade has also been demons trated in stage III 

patients (50%, 33% and 25%, respect ive ly) . Incidence of loco 

regional recurrences observed in Grigsby's material was 8.7% 
in stage I, 34.6% in stage II and 41 % in stage III. Similar re
sults were reported by other authors. Lehoczky et al. (15) pre

sented in their material of 171 patients with stage I endometr ial 
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carc inoma 75% 5-year NED surviva l: 77% in G l , 68% in G2 
and 53% in G3. ln the series of Taghian et al. ( 16) 5-year sur
vival rates in IA , 1B and II stage were 82. 1 %, 64.6% and 56.2%, 
respective ly, with grade as another significant pro gnostic 
factor. Also Rouanet er al. ( 17) in their material of 250 patient s 
of all stages (1 to Ili ) observed 5-year survi val of 65.8 % with 

strong corre lation to tumour stage and grade. 

COMPLICATIONS Maj or complicatio n rates repo rted in the lite
rature varied from 0 to 19% (4-5, 9, 14-16) with more (about 
15%) affecting the rectum and sigma than the urinary bladder 
(about 5% ). Seve re complications occurred less frequently in 

ear ly-stages and the repo rted incidence of these complicatio ns 
varies from 0.7 to 3.0%. As there is an evidence of relationship 
between the total dose , dose distribution in the pelv is and the 
rate of compli catio ns ( 4), the careful planning may result in 
decrea sed numb er of severe late sequelae. 
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