
Pergamon 

EuropennJoumulofCancmVol. 31A, Nos. 718, pp. 13X2-1384, 1995 
Coovrieht a 1995 Elsevier Science Ltd 

Printed in Great Britain. All rights reserved 
0959-8049195 $9.50+0.00 

0959-8049(95)00184-O 

Improvement of the Curative Management of 
Rectal Cancers by Better Use of Radiotherapy 

J.C. Horiot, J.F. Bosset and P. Maingon 

INTRODUCTION 
THIS TITLE was preferred to “Future improvements of radio- 
therapy” since the purpose is to convince the reader that it is not 
necessary to wait for new developments to improve results. 
Immediate improvements can result from the transfer of the best 
known strategies and techniques of radiotherapy to standard 
practice; quality management evaluation; and wider partici- 
pation in large clinical trials addressing pending questions. 

TRANSFER THE STATE OF ART TO STANDARD 
PRACTICE 

Curative management with radiotherapy alone 
Despite consistent evidence in the literature, the expertise and 

availability of intrarectal radiotherapy techniques for selected 
Tl, T2 low rectal adenocarcinomas remain a rarity. However, 
approximately 90% of patients with small superficial tumours of 
the low rectum can be cured with a functional sphincter by 50 kV 
contact X-ray therapy, sometimes combined with interstitial 
‘921ridium brachytherapy [l-3]. Transrectal ultrasound imaging 
considerably reduces the uncertainty of clinical staging and 
provides a safe selection of patients. These techniques of radio- 
therapy are highly cost effective and the few pelvic failures are 
often amenable to salvage surgery. 

Selected T2, T3, adenocarcinomas of the low rectum may also 
be cured by radiotherapy alone, with adequate management by 
external radiotherapy with a target volume contied to the 
posterior pelvis, followed by a local boost with intracavitary 
radiotherapy techniques when a good regression is observed 4-6 
weeks after the end of external irradiation. When residual 
infiltration is not amenable to boost techniques, the strategy is 
considered preoperative. Using this approach, approximately 
two-thirds of these patients can be cured with a functional 
sphincter [ 11. This approach, first demonstrated with patients 
inoperable for medical reasons, can now be safely applied to 
patients that otherwise would be candidates for abdominal- 

perineal amputation. 

Preoperative radiotherapy: a new gold standard for T3, T4 
Preoperative radiotherapy should now be the recommended 

strategy in T3, T4, rectal adenocarcinomas. This statement is 
consistent with the results of several large randomised clinical 
trials, totalling approximately 5500 patients entered in 15 trials 
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comparing preoperative radiotherapy versus surgery alone 
[4, 51. Although local relapse rates vary from trial to trial, 
preoperative radiotherapy steadily reduces the risk of local 
recurrence by 50% compared with surgery alone. In the last 
Stockholm 2 trial [6], a significant reduction of the local relapse 
rate was obtained (26% surgery alone versus 11% preoperative 
radiotherapy, P<O.OOl). In addition, a significant reduction 
in deaths from cancer and metastases was observed in the 
preoperative group resulting for the first time in an improved 
survival. 

The review of these randomised trials also demonstrates the 
impact of the choice of radiotherapy parameters: the target 
volume should only encompass the posterior pelvis thus limiting 
the dose to critical organs such as the bladder and small 
bowel. Some controversy still exists between classical dose-time 
parameters (40-45 Gy in 20-25 fractions in 4-5 weeks versus 
short duration regimes with larger doses per fraction such as 
25 Gy in five fractions and 1 week, as in the two Stockholm 
trials). Of interest, short regimes could not demonstrate an 
increased use of conservative procedures, while more classical 
regimes often facilitate surgical procedures and increase the 
frequency of sphincter preservation in mid and low rectal 
cancers. Conversely, postoperative radiotherapy failed to dem- 
onstrate a significant advantage in local control, and is associated 
with a poorer acute and late tolerance than preoperative radio- 
therapy. 

Quality assurance 
Quality management of radiotherapy is well demonstrated by 

the correlation between individual anatomical factors and risk of 
complications. Letschert and colleagues [7] demonstrated a 30% 
risk of acute and late symptoms when the irradiated small bowel 
volume was less than 80 cc but a 60% risk was shown when a 
volume larger than 300 cc was irradiated in a series of postoperat- 
ive radiotherapy [8]. This finding also favours preoperative 
radiotherapy since the exclusion of the small bowel from the 
target volume is more effective than with postoperative 
irradiation. 

A National Consensus Conference held in Paris, France 
in December 1994 concluded that preoperative radiotherapy 
should now become the standard initial approach for T3, T4 
adenocarcinomas of the rectum [9, lo]. Unfortunately, accord- 
ing to the French Tumour Registries [ll], only 33% of such 
patients actually receive preoperative radiotherapy. This empha- 
sises the need to generalise the practice of a multidisciplinary 
decision process to define treatment strategy in every institution 
and not only in a few specialised centres. 
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EORTC RECTAL CANCER TRIAL 2292 I 

Inclusion criteria 

- rectal adenocarcinoma 
T3/T4 Nx MO LJICC 1987 

Defined 
- clinically 
- or by endorectal US 

-judged resectable 

Stratification 

- Ccntre 
- Sex 
- Tumour location/anal margin 
- T3 versus T4 

- WHO performance status O-1 

- Age < 7.5 

RANDOMISATION 

pre-op XRT 

I 
Surgery 

pre-op XRT 
+ 

SFU-LV 

I 
Surgery 

pre-op XRT 

I 
Surgery 

pre-op XRT 
+ 

SFU-LV 

+ 
Surgery 

post-op 
SFU-LV 

1 
post-op 
SFU-LV 

Unfit for planned post-operative chemotherapy 

- unresectable tumours/macroscopically incomplete surgery 
- metastatic disease 
- WHO performance status 3 2 
- persistent Grade 3 gastro-intestinal or Grade 2 haematological toxicity 
- patient refusal 

Figure 1. EORTC rectal cancer trial 22921. XRT, radiotherapy; pre-op, preoperative; post-op, postoperative. 

Concomitant preoperative radio-chemotherapy: the logical next step 

Induction chemotherapy has shown a high frequency of non- 
responders (3&50%). It is also likely to select resistant clonogens 
and to accelerate tumour repopulation. Conversely, the com- 
bined approach should provide additive and supra-additive 
effects and reduce the overall treatment time compared to 
induction of adjuvant chemotherapy. Review of the literature of 
preoperative radio-chemotherapy of rectal cancers [4, 51 consists 
of 10 trials totalling 437 patients. Four of these trials studied 
the radiotherapy-5-fluorouracil (S-FU)-leucovorin combination 
and determined the maximum tolerable dose of 5-FU (350 mgi 
m2) with low-dose leucovorin (20 mg/m2). Two cycles were 
delivered during radiotherapy of 45 Gy in 25 fractions and 5 
weeks with a 95% compliance, a 75% response and a 90% 
resectability rate in T3, T4. 

These phase II trials led to the design of the EORTC trial 
22921 ([ 121, Figure l), comparing preoperative radiotherapy 
with or without concomitant 5-FU-leucovorin to no postoperat- 
ive treatment versus postoperative S-FU-leucovorin for 4 
months. This trial should provide the answer to two major 
questions: does preoperative radio-chemotherapy work better 
than preoperative radiotherapy? Is it necessary to deliver postop- 
erative chemotherapy? A total of 1000 patients will answer the 
two questions. 

CONCLUSlON 
This short review of current possibilities of radiotherapy 

and radio-chemotherapy shows that the transfer of present 

knowledge to standard practice is likely to improve the outcome 
of the majority of rectal cancers by reducing considerably (by a 
factor of 50%) the risk of local relapse in moderately advanced 
and advanced rectal cancers, thus providing the patient with a 
significant improvement of quality of life. The observation of 
this strategy in a population and not only in research trials should 
result in a measurable improvement of survival. 

The risk of local failures will continue to fall thanks to 
the combined efforts of surgeons, radiotherapists and medical 
oncologists. Hence, the rate of sphincter preservation may soon 
become the central question of future trials comparing treatment 
strategies for low rectal cancers. 

1. 

2. 

3. 

4. 

5. 

6. 

Paoillon I, Btrard P. Endocavitarv irradiation in the conservative 
t&&men; bf adenocarcinoma of th; low rectum. Wmld3 Surg 1992, 
16,451-+57. 
Gerard JP. La radiothkrapie endocavitaire dam le rectum. Bull 
Cancer 1991,78,391-394. 
Horiot J-C. Local curative treatment ofrectal cancer by radiotherapy 
alone. IntJ Colorect Dis 1991,6,8%90. 
Bosset JF, Horiot J-C. Adjuvant treatment in the curative manage- 
ment of rectal cancer: a critical review of the results of clinical 
randomised trials. EurJ Cancer 1993,29A, 770-774. 
Horiot J-C, Bosset JF. Pre-operative radiotherapy for rectal cancer. 
What benefit? Which technical parameters? Eur 3 Cancer 1994, 
30A, 1597-1599. 
Cedermark B for the Stockholm Colorectal Cancer Study Group. 
The Stockholm 2 trial on preoperative short term radiotherapy in 
operable rectal carcinoma. A prospective randomized trial. Proc 
ASCO, March 1994,13, 198 (abstract 577). 



1384 J.C. Horiot et al. 

7. Letschert JGJ, Lebesque JV, Aleman BMP, et al. The volume effect 
in radiation-related late small bowel complications: results of a 
clinical study of the EORTC Radiotherapy Cooperative Group in 
patients treated for rectal carcinoma. Rudiotfier Oncul 1994, 32, 
116-123. 

8. Bartelink H, Bosset JF, Cuisenier J, Hamers HP, Horiot J-C, Leer 
JWH on behalf of the EORTC Cooperative Group of Radiotherapy. 
Controlled clinical trial for resectable rectal cancer using postopera- 
tive pelvic radiotherapy with or without elective irradiation of para- 
aortic nodes and the liver. Brussels, EORTC Data Center, protocol 
no. 22831, January 1984. 

9. Conference de Consensus, Paris, 1 and 2 Decembre 1994. Le choix 
des therapeutiques due cancer du rectum. La Leme du Canctologue 
1995, IV, 12-17. 

10. Conference de Consensus, Paris, 1 and 2 Decembre 1994. Le choix 
des therapeutiques du cancer du rectum. Le Concours Mbdical, 
January 1995,3642. 

11. Maurel J, Grosclaude P, Pottier D, Faivre J. Le traitement du cancer 
de I’ampoule rectale. Enquete de pratique dans 7 departements 
Francais en 1990. Personal communication, 1994. 

12. Bosset JF, Pavy JJ, Bolla M, et al. on behalf of the EORTC 
Cooperative Group of Radiotherapy. Four arms phase III clinical 
trial for T3, T4 resectable rectal cancer comparing preoperative 
pelvic irradiation to preoperative irradiation combined with fluor- 
ouracil and leucovorin with or without post-operative adjuvant 
chemotherapy. Brussels, EORTC Data Center, protocol 
No. 22921, October 1992. 


