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PURPOSE: Endocavitary irradiation delivers high-dose irra- 
diation with limited penetration and is an established mo- 
dality for the curative treatment of select tumors. The pur- 
pose of this study was to review the experience from our 
institution with endocavitary irradiation. METHODS: All pa- 
tients with rectal cancer treated with endocavitary irradia- 
tion between 1973 and 1992 were studied. Collected data 
included: tumor size, tumor differentiation, distance from 
the anal verge, mean follow-up, recurrence, and other treat- 
ments used. RESULTS: One htmdred ninety-nine patients 
received endocavitary irradiation, with 126 treated with 
curative intent. No significant differences were fotmd be- 
tween groups with recurrence and no recurrence when 
examining tumor size, differentiation, distance from the 
anal verge, or follow-up. With a mean time to recurrence of 
16.1 (range, 1-56) months, 37/126 patients had a recur- 
rence, and 89/126 had no recurrence. Ten recurrences 
were distant, and all patients died of the disease. Twenty- 
seven patients had local recurrence. Following additional 
treatments, 14 additional patients were rendered free of 
disease. CONCLUSION: Endocavitary irradiation initially 
rendered 71 percent (89/126) free of disease. With addi- 
tional treatment 11 percent (14/126) were rendered free of 
disease. In the subgroup of patients followed more than five 
years, 68 percent had no evidence of disease at follow-up 
after endocavitary irradiation, and 91 percent had no evi- 
dence of disease with additional treatment. Tumor size, 
differentiation, morphology, and distance from the anal 
verge did not influence recurrence. Debttlking or surgical 
excision before endocavitary irradiation did not increase 
recurrence. Diligent long-term follow-up and a liberal policy 
to biopsy suspicious areas may increase the salvage rate. 
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E ndocav i t a ry  i r radiat ion (ER) del ivers  a high dose  

of  rad ia t ion  wi th  l imited pene t r a t ion  direct ly  to 

rectal  lesions.  This t rea tment  was  p o p u l a r i z e d  b y  

Papi l lon  in 1974.1 Since that  t ime this moda l i ty  has  

b e e n  u s e d  to treat  a d e n o c a r c i n o m a  of  the  rec tum for 

cure  or  pal l iat ion.  
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W h e n  t reat ing for cure, sui table  tumors  are  those  

that  are  superf ic ial  (i.e., not  te thered) ,  have  no  pa lpa -  

b le  l y m p h  nodes ,  me a su re  less than  5 cm (pre fe rab ly  

less than  3 cm), and  are  wi th in  the  r each  of  the  ER 

unit. In  the  past ,  a b d o m i n o p e r i n e a l  resec t ion  or  an- 

ter ior  p r o c t o s i g m o i d e c t o m y  wi th  anas tomos i s  was  the  

a d v o c a t e d  t rea tment  for rectal  cancer.  As less radical  

t rea tments  have  b e e n  advoca ted ,  t hey  must  have  

c o m p a r a b l e  ou t comes  to t radi t ional  t reatment .  The  

p u r p o s e  of  this s tudy was  to rev iew the expe r i ence  

f rom our  inst i tut ion wi th  all pa t ients  t rea ted  b y  endo-  

cavitary i r radia t ion wi th  a curat ive intent.  

M A T E R I A L S  A N D  M E T H O D S  

A s tandard  data  shee t  was  u sed  to rev iew all pa -  

t ients t rea ted  wi th  ER f rom N o v e m b e r  1973 to Octo-  

be r  1992. Even t hough  199 pat ients  w e r e  treated,  only  

126 were  t rea ted  with  curat ive intent  and  are ana lyzed  

in this paper .  Patients we re  e x a m i n e d  b y  staff colo-  

rectal  su rgeons  and  the radia t ion  oncologis t .  Usual ly 

t rea tments  we re  given in the colorecta l  surgery  de-  

pa r tmen t  (a few t rea tments  we re  g iven  in the  opera t -  

ing room).  

The  Phil ips RT-50 TM (Philips,  E indhoven ,  The  Neth- 

e r lands)  contact  mach ine  de l ive red  the t reatments .  

This is a superf icial  o r thovol tage  unit. After p repa ra -  

t ion with  Fleet  | e n e m a  (CB Fleet, Lynchburg,  VA) 

be fore  the  p rocedure ,  a specia l  p r o c t o s c o p e  wi th  a 

3-cm d iame te r  was  inserted.  A per iana l  b lock  was  

d o n e  if necessary .  Most  pat ients  we re  t rea ted  in the 

knee  chest  posi t ion,  excep t  for cer tain pat ients  wi th  

pos te r io r  les ions  t rea ted  in the  l i tho tomy pos i t ion  for 

i m p r o v e d  exposure .  With  the  Phil ips RT 50 TM unit 's  

des ign  of  de l iver ing  h igh  doses  of  rad ia t ion  with  lim- 

i ted pene t ra t ion ,  there  is r ap id  d rop  off in dosage .  At 

1-cm depth ,  35 pe rcen t  of  the  dose  is de l ivered,  and  at 

2-cm depth ,  14 pe rcen t  of  the  dose  is de l ivered.  This 

p reven ts  de t r imenta l  effects to su r round ing  tissue. 

Pat ients  r ece ived  2,000 to 4,000 rads  p e r  t rea tment  

every  three  w e e k s  for three  or  four  t reatments .  Re- 

sponse  to t he rapy  is usual ly  rapid.  N ine teen  pat ients  

h a d  tumors  that  d id  no t  r e s p o n d  after two  t reatments ,  
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Table 1. 
Endocavitary Irradiation 

Treatment Characteristics 

Number of fractions 
3 
4 
5 
6 

Radiation dose 
6,000-8,000 rads 
9,000-13,000 rads 

15,000-18,000 rads 
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fore ER, there was no difference in recurrence if the 

lesion was polypoid vs. ulcerated (Table 3) Mean time 

to recurrence was 16.08 (range, 0-56) months. It is 

noteworthy that one recurrence was found almost five 

19 years after ER treatment (56 months). 

98 Debulking or surgical excision before ER did not 

6 increase the recurrence rate (Table 4). Snare excision 
3 

facilitated effectiveness of ER treatments. 

4 Of 37 patients with recurrence, 27 had local (within 

116 the pelvis) recurrences and 10 had distant recurrence. 

6 Thirty-one patients had additional treatment with a 

curative intent in 23. The secondary treatments are 

shown in Table 5. 

The ten patients with distant recurrence died be- 

cause of disease. Of the 27 patients with local recur- 

rence, 14 were rendered cancer-free with secondary 

treatment. Therefore, there was an additional salvage 

rate of 11 percent (14/126) with additional treatments. 

Table 6 shows the secondary treatments patients with 

local disease underwent  and their outcomes. 

Table 7 summarizes the outcome of all patients. 

There were 44 patients with follow-up of more than 

five years. Thirty (68 percent) had no recurrence. 

With additional treatments, ten more patients were  

rendered cancer free for a total of 91 percent (40/44) 

without evidence of disease in this group. Table 8 

shows the status of the patients followed for longer 

than five years. 

No significant morbidity was reported in any pa- 

tient secondary to the treatments. Although actinic 

ulcers uniformly occurred at all treatment sites, no 

stomas were needed  and no significant bleeding caus- 

ing transfusions or hospitalization occurred. 

and these patients were excluded from this study. 

Table 1 shows the number  of treatments and the 

radiation doses. Exclusion criteria were diagnosis 

other than adenocarcinoma, pretreatment with exter- 

nal beam radiotherapy, patients treated with a pallia- 

tive intent, patients receiving less than three treat- 

ments, tethered lesions, palpable lymph nodes , and 

tumors greater than 5 cm in size. 

Patients were followed during and after ER with an 

office proctoscopy to examine the treatment site. Ini- 

tially patients were followed with monthly examina- 

tions. If nothing looked suspicious after three or four 

visits, the examinations were extended to every three 

months. After two years, the examinations were  ex- 

tended to every six months. After five years, the pa- 

tients were  examined yearly. M1 patients developed 

actinic ulcers at treatment sites. Only suspicious areas 

were biopsied. 

RESULTS 

Eighty-two men  and 44 w o m e n  received ER with a 

curative intent. The mean age was 66.1 (range, 38-99) 
years. The 126 patients were followed for a mean  time 

Of 51.52 (range, 1-136) months. 

Eighty-nine (of 126) patients were  tumor-free at 
review (71 percent). Tumor characteristics are shown 

in Table 2 with separation of recurrence vs. no recur- 

rence. Comparing the morphology of the lesion be- 

D I S C U S S I O N  

Local treatment of rectal cancer is ideal for frail, 

elderly patients who  are at poor  risk for operative 

treatment. ER avoids complications seen in abdominal 

resections (abdominoperineal  resection and anterior 

proctosigmoidectomy) such as urinary and sexual 

Table 2. 
Tumor Characteristics 

TD 
N TS (cm) DAV (cm) 

Well Moderate Poor 
F/U (mo) 

Recurrence 37 2.5 6 25 1 5.2 54.5 
(1-3) (0-10) (5-132) 

No recurrence 89 2.3 21 53 3 5.7 50.2 
(1-5) (0-12) (0-136) 

TS = tumor size; TD = tumor differentiation; DAV = distance from the anal verge; F/U = follow-up. 
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Table 3. 
Tumor Morphology 

HULL ET AL 

Recurrence No Recurrence 
(%) (%) 

Polypoid 46 46 
Ulcerating 35 32 
Other 19 22 

Table 4. 
Debulking or Surgical Excision Before ER 

No. Yes No 

No recurrence 89 55% (49) 45% (40) 
Recurrence 37 30% (11) 70% (26) 

Table 5. 
Secondary Treatments After ER Failure 

APR 13 
LAR w/CRA 3 
CAA 1 
Interstitial XRT 1 
Further ER 3 
External beam XRT 3 
Chemotherapy 2 
Multiple treatments 5 

31 

APR = abdominoperineal resection; LAR = low ante- 
rior anastomosis; CRA = colorectal anastomosis; CAA = 
coloanal anastomosis; XRT = radiation therapy. 

dysfunction or permanent  stoma. 2 It is essential that 

outcomes be comparable if good-risk patients un- 

dergo conservative treatment over curative surgery. 

ER is only suitable for a small percentage of rectal 

tumors. Tumors should be less than 5 cm in size and 

preferably less than 3 cm. Tumors between 3 and 5 
cm are treated by overlapping the fields. Sischy 2 re- 

ported that a majority of failures occurred in tumors 
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greater than 3 cm. No tumors were greater than 3 cm 

in our group with recurrence. 

Tumors treated with ER should not show evidence 

of transmural tumor involvement. The tumor should 

be  T2 NO M0 or less. This was determined in the 

majority of our cases by physical examination looking 

for tethering or tumor mobility, assuming that freely 

movable tumors were  not invasive. With increasing 

experience using endoluminal rectal ultrasound, 

more accurate pretreatment staging can be done. We 

currently routinely use rectal ultrasound for staging, 

but this modality was not available for the majority of 

patients covered in this study. 

Absence of positive lymph nodes is a requirement 

if ER is used for cure. Morson 3 showed that if the 

cancer was confined to the rectal wall, the incidence 

of lymphatic metastasis was about  12 percent. Most 

metastases were seen in poorly differentiated lesions. 

In our study physical examination was used to deter- 

mine lymph node status, but rectal ultrasound may 

prove invaluable to look at the mesorectum. 4 

Other criteria for ER include tumors within 11 to 12 

cm of the anal verge (although we tend to operate on 

young, healthy patients unless a resection would 

mandate a permanent  stoma), absence of anal canal 

involvement (the anal canal does not tolerate high 

doses of irradiation), and availability of patients for 

regular long-term follow-up. Regular follow-up is es- 

sential to detect tumor recurrence. Some advocate 

follow-up for five years, 5 which is reasonable because 

one recurrence was detected almost five years after 

treatment in this study. Treatment with ER does not 
preclude future surgery. 2 

Another essential point for treatment with ER is 
proper  treatment schedules. 5 Treatments should be 

given in four applications about every three weeks for 

Table 6, 
Patients with Local Disease 

Secondary Treatment 

EXT 
Further Unknown 

APR LAR/CAA Beam/Interstitial 
ER Refused TX 

Radiation 

Alive, cancer free 7 4 1 2* 
Alive, cancer present 2 1 1 1 3 
Dead because of cancer 3 2 

Total 12 5 4 3 3 = 27 

* Both patients subsequently underwent APR; alive, cancer free. 
APR = abdominoperineal resection; LAR = low anterior anastomosis; CAA = coloanal anastomosis; EXT = external; 

TX = treatment. 
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Table 7. 
Outcome of All Patients Receiving ER for Cure 

1269 

126 Patients 

89 37 

No recurrence Recurrences 

27 Local 10 Distant recurrences, 
Recurrences all died of disease with I a~176 w't ~ 

treatment 

14 No evidence of 5 Dead because of 5 Alive, cancer present 3 No treatment after 
disease after cancer after sec- after treatments recurrence 
further treatment ondary treatment 

Table 8. 
Patients Followed More than 5 Years 

3O 
No recurrence 

44 Patients 

14 Recurrence 

Surgica-'F ~ 

13 Local 1 Distal ', Chemotherapy 

Dead because of cancer 
1 1 1 

7 APR 3 LAR 

~ ~  Interstitial ER EXT 

6 1 " ~ i  T ~ ]BeamXRT 

Cancer-free Cancer  Cancer-free Cancer 
present present 

APR = abdominoperineal resection; LAR = low anterior anastomosis; XRT = radiation therapy; EXT = external. 

optimal effect. If tumor  shrinkage is not  seen after two 

treatments another  modali ty should  be used. 

Debulking or surgical excision before ER did not  

increase our  recurrence rate. Al though Fleshman et 

aL 6 believe that local excision fo l lowed by  ER may  

be ideal for certain tumors,  Sischy et aL 7' s believe 

that surgical procedures  alter the vascular bed  of  

the rectal mucosa,  leaving some tumor  ceils in areas 

of  anoxia and radioresistant. Based on  our  data, no  

definite detrimental effects were  seen using debulk-  
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ing or surgical excision, when  performed without 
primary closure. 

All patients were carefully followed by staff colo- 

rectal surgeons and the treating radiation oncologist. 

Because some of the treated area heal by fibrosis, 
nodules that feel like tumors may be palpated. 7'8 

Tumor  disappearance may take six months by 

pathologic interpretation] Nonetheless, earlier de- 

tection of recurrence with additional secondary 

treatment (including surgery) would probably have 

increased our overall salvage from treatment fail- 

ures. Cytologic scrape smears were not done and 

might have been  helpful. Carcinoembryonic antigen 

was not uniformly done and was not helpful in de- 

tecting early recurrence. 

Some centers add external beam radiation or inter- 

stitial implants to their ER treatments to increase the 

treatment effectiveness. 5 Although some of our pa- 

tients were treated with these other modalities, they 

were excluded from our study. 

C O N C L U S I O N  

ER can be an efficacious treatment for selected 

rectal cancers. Patient selection must be  strict to avoid 
treatment failures. Any tumor that does not show 

appropriate response to ER should undergo more 

aggressive therapy. Patients must be willing to un- 
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dergo long-term follow-up with liberal biopsy of 
suspicious areas. 
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