
cal surgery can be doubtful due to diYculties in dissection.

This is especially true for men, when the tumour is growing

anteriorly. Therefore all patients, despite the size of the

tumour, should have pre-operative radiotherapy if it is known

in advance that the patient will have an abdominoperineal

excision.

1. Heald RJ, Husband EM, Ryall RDH. The mesorectum in rectal
cancer surgeryÐthe clue to pelvic recurrence? Br J Surg 1982,
69, 613±616.

2. Gunderson LL, Sosin H. Areas of failure found at reoperation
(second or symptomatic look) following `curative surgery' for
adenocarcinoma of the rectum. Cancer 1974, 34, 1278±1292.

3. Enker WE, LaVer UT, Block GE. Enhanced survival of patients
with colon and rectal cancer is based upon wide anatomic resec-
tion. Ann Surg 1979, 190, 350±360.

4. MacFarlane JK, Ryall RD, Heald RJ. Mesorectal excision for
rectal cancer. Lancet 1993, 341, 457±460.

5. Moriya Y, Hojo E, Sawada T, Koyama Y. Signi®cance of lateral
node dissection for advanced rectal carcinoma at or below the
peritoneal re¯ection. Dis Colon & Rectum 1989, 32, 307±315.

6. Hojo K, Sawada T, Moroija Y. An analysis of survival and void-
ing, sexual function after wide iliopelvic lymph-adenectomy in
patients with carcinoma of the rectum compared with conven-
tional lymphadenectomy. Dis Colon & Rectum 1989, 32, 128±
133.

7. Adam IJ, Mohamdee MO, Martin IG, et al. Role of circumfer-
ential margin involvement in the local recurrence of rectal can-
cer. Lancet 1994, 344, 707±711.

8. von der Maase H. Experimental studies on interactions of radia-
tion and cancer chemotherapeutic drugs in normal tissues and a
solid tumour. Radiother Oncol 1986, 7, 47±68.

9. By®eld J, Calabro-Jones P, Klisak I, Kulhanian F. Pharmacolo-
gic requirements for obtaining sensitization of human tumour
cells in vitro to combined 5-¯ourouracil or Ftorafur and X-rays.
Int Journ Rad, Oncol, Biol and Phys 1982, 8, 1923±1933.

10. Goldberg PA, Nicholls RJ, Porter NH, Love S, Grimsey JE.
Long-term results of a randomised trial of short-course low-dose
adjuvant preoperative radiotherapy for rectal cancer: reduction in
local treatment failure. Eur J Cancer 1994, 30A, 1602±1606.

11. Horn A, Halvorsen JF, Dahl O. Preoperative radiotherapy in
operable rectal cancer. Dis Colon Rectum 1990, 33, 823±828.

12. Marsh PJ, James RD, Scho®eld PF. Adjuvant preoperative radio-
therapy for locally advanced rectal cancer. Results of a prospective,
randomized trial. Dis Colon Rectum 1994, 37, 1205±1214.

13. GeÂrard A, Buyse M, Nordlinger B, et al. Preoperative radio-
therapy as adjuvant treatment in rectal cancer. Ann Surg 1988,
208, 606±614.

14. MRC (Medical Research Council Rectal Cancer Working
Party). Randomised trial of surgery alone versus radiotherapy
followed by surgery for potentially operable advanced rectal
cancer. Lancet 1996, 348, 1605±1610.

15. Stockholm Rectal Cancer Study Group. Preoperative short-term
radiation therapy in operable rectal carcinoma. A prospective
randomized trial. Cancer 1990, 66, 49±55.

16. Swedish Rectal Cancer Trial. Improved survival with pre-
operative radiotherapy in resectable rectal cancer. N Engl J Med
1997, 336, 980±987.

17. Balslev I, Pedersen M, Teglbjaerg PS, et al. Postoperative radio-
therapy in Dukes B and C carcinoma of rectum and recto-
sigmoid. Cancer 1986, 58, 22±28.

18. MRC (Medical Research Council Rectal Cancer Working
Party). Randomised trial of surgery alone versus surgery followed
by radiotherapy for mobile cancer of the rectal. Lancet 1996, 348,
1610±1614.

19. Gastrointestinal Tumor Study Group. Prolongation of the dis-
ease-free interval in surgically treated rectal carcinoma. New Engl
J Med 1985, 213, 1464±1472.

20. Fisher B, Wolmark N, Rockette H, et al. Postoperative adjuvant
chemotherapy or radiation therapy for rectal cancer: results from
NSABP Protocol R-01. J Natl Cancer Inst 1988, 80, 21±29.

21. Arnaud JP, Nordlinger B, Bosset JF, et al. Radical surgery and
postoperative radiotherapy as combined treatment in rectal can-
cer. Final results of a phase III study of European Organization for
Research and Treatment of Cancer. Br J Surg 1997, 84, 352±357.

22. Treurniet-Donker AD, van Puten WLJ, Wereldsma JCJ, et al.
Postoperative radiation therapy for rectal cancer. Cancer 1991,
67, 2042±2048.

23. Overgaard M, Berthelsen K, Dahlmark M, et al. A randomized
trial of radiotherapy alone or combined with 5-FU in the treat-
ment of locally advanced colorectal carcinoma. ECCO 5, 1989
meeting abstract 0±0626.

24. Wassif-Boulis S. The role of preoperative adjuvant therapy in
management of borderline operability of rectal cancer. Clinical
Radiology 1982, 33, 353±358.

25. Krook JE, Moertel CG, Gunderson LL, et al. EVective surgical
adjuvant therapy for high-risk rectal carcinoma. New Engl J Med
1991, 324, 709±715.

26. Hermanek P, Wiebeit H, Staimmer D, Riedl St and the German
Study Group Colo-Rectal carcinoma (SGCRC) Prognostic fac-
tors of rectum carcinoma. Experience of the German Multi-
centre Study SGCRC. Tumori 1995, 81, 60±64.

27. Lindmark G, Elvin A, PaÊhlman L, Glimelius B. The value of
endosonography in preoperative staging of rectal cancer. Int J Col
Dis 1992, 7, 162.

28. Jansson-Ftykholm G, Glimelius B, PaÊhlman L. Preoperative or
postoperative irradiation in adenocarcinoma of the rectum: ®nal
treatment results of a randomized trial and an evaluation of late
secondary eVects. Dis Colon & Rectum 1993, 36, 564±572.

Contra:

W. Hohenberger,1 K. GuÈnther1 and R. Fietkau2

1Chirurgische Klinik mit Poliklinik der UniversitaÈt Erlangen-NuÈrnberg, Krankenhausstr. 12, D91054 Erlangen; and
2Strahlentherapeutische Klinik und Poliklinik der UniversitaÈt Rostock, Germany

The development of a locoregional recurrence of a rectal

carcinoma has a substantial in¯uence on the overall prognosis

[1±5]. An earlier analysis involving our own patients showed

that, following an RO resection (and leaving out considera-

tion of all other criteria), the 5-year survival rate for patients

with no local recurrence was 85%. Otherwise, the 5-year

survival rate was only 23% [6]. It has also been shown that, as

the global local recurrence rate over the last three decades has

declined from more than 40% to just under 10% today, so

the 5-year survival rate has increased from 50 to 71% [7]. A

review of the results reported in the literature also con®rms

this direct association [8±14] as does the evaluation of the

German Study Group Colorectal Carcinoma (SGCRC) with

respect to the individual surgeon (Figure 1). Finally, in a

multivariate analysis based on data of the SGCRC, curative
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resection (M0, R0) was shown to be an independent prog-

nostic factor for the development of locoregional recurrence,

with an odds ratio of 12.09 [15].

Against this background, the target criterion for evaluating

the eVect of radiochemotherapy is primarily the incidence of

local recurrent disease following curative surgery of a rectal

carcinoma. However, irrespective of this, patients with no

local recurrent disease, that is, after apparently optimal

surgical treatment, develop distant metastasesÐdepending

on UICC stageÐwith an incidence of between 8% (stage I)

and 40% (stage III) [7]. Such metastases also have a sub-

stantial eVect on the prognosis.

In this regard, two facts point to the limitations of surgery.

Firstly, the development of locoregional recurrent disease has

no signi®cant in¯uence on distant metastasis. Thus, of the

patients with no local recurrence, 80% did not develop

metastases within 10 years following the operation, nor do

68% of those with a local recurrence (P = 0.44) [7]. Secondly,

the corresponding distant metastasis rates have remained

constant for decades despite improvements in surgical tech-

niques and the resulting decrease in local recurrence rates

[7]. Thus, attempts to improve overall prognosis of rectal

carcinoma have primarily focused on reducing local recur-

rence rates, and in particular, the use of adjuvant radio-

therapy has been investigated, in part in combination with

chemotherapy.

The second approach aims to reduce the rate of distant

metastasis with the aid of chemotherapy applied for longer

than the duration of radiotherapy. While initial reports indi-

cate such a possible eVect in combination with pre-operative

irradiation, the extent of this eVect still remains uncertain.

Thus, Krook was able to show that using additional chemo-

therapy, a signi®cant (P = 0.011) reduction in the distant

metastasis rate from 46 to 28.8% as compared with irra-

diation alone, was achieved [16].

VARIABILITY OF THE RESULTS OF SURGERY

IN TERMS OF LOCOREGIONAL RECURRENCE

In recent years, several publications have drawn attention

to the prognostic eVect of the individual surgeon on the

incidence of locoregional recurrent disease [17±20]. In

Germany the results of the SGCRC showed that, in the

case of a locoregional recurrence, the institution itself is

the most important prognostic factor [2, 15]. Individually,

there were considerable diVerences between the 7 partici-

pating institutions in terms of locoregional recurrence rate.

In this study, fewer than 15% of all the patients enrolled

were treated adjuvantly with chemotherapy and/or radio-

therapy.

Independently of controlled studies, experience also shows

not only that diVerences in the results of treatment occur

globally between institutions, but also that the surgeon him-

self represents a prognostic factor. Here, too, the SGCRC

also con®rmed a signi®cant in¯uence of the individual sur-

geon on the rate of locoregional recurrence [2, 15]. This

study also revealed that some surgeons are capable, by surgi-

cal measures alone, of achieving global local recurrence rates

of substantially under 10% (Figure 1b). Independently of

this, surgeons with very low local recurrence rates have shown

that, in the case of a carcinoma aVecting the lower two-thirds

of the rectum, complete excision of the mesorectum is

required. For carcinomas of the upper third, an aboral mar-

gin of at least 5 cm with transverse divisioning of the meso-

rectum at the same levelÐcare being taken to avoid coningÐ

is needed [3, 7, 11, 21]. The basis for these requirements have

been documented by relevant pathohistological investigations

[4, 5].

These technical surgical requirements have become incor-

porated into guidelines. Since, however, their proper imple-

mentation can be indirectly documented only by a knowledge

of the long-term results, when studies are performed the

required surgical measures must be de®ned and in addition

the surgeon, or at least the participating institution, strati®ed

for randomisation.

WHAT HAVE THE STUDIES ON ADJUVANT

RADIOTHERAPY ACTUALLY SHOWN US?

The prospective randomised studies on adjuvant radio-

therapy published in recent years and including a surgery-

alone treatment arm are listed in Table 1. They can be divided

into two groups: those studies with locoregional recurrence

rates in the surgery alone arm of between 15±29%Ðwith a

mean of 23%Ðthis being reduced by adjuvant radio-

chemotherapy to around 14%; and those with local recur-

rence rates in the surgery alone arm of more than 30%, with a

mean of 37%, this ®gure being reduced by adjuvant therapy

to 29%. In none of the studies involving multimodal treat-

Figure 1. (a) Correlation between locoregional recurrence
rate and observed 5-year survival. (b) Locoregional recur-

rence rate in relation to departments and surgeons.

442 Current Controversies in Cancer



ment of rectal carcinoma was a local recurrence rate of less

than 15% achieved by surgery alone.

Thus, all these ®gures are substantially above those

obtained by a number of surgeons using surgical treatment

alone [3, 7, 11, 21±23]. A number of years ago, we pointed

out that, although it has been documented that adjuvant

radiochemotherapy is capable of reducing the local recur-

rence rate, the question still remained as to whether this

continues to be true for a global local recurrence rate of less

than 15% [24].

CRITICAL CONSIDERATION OF PREVIOUS

STUDIES ON MULTIMODAL TREATMENT OF

RECTAL CARCINOMA

A basic question is whether radiotherapy should be applied

pre-operatively or postoperatively, either alone or in combi-

nation with chemotherapy. In addition, questions relating to

radiation dose, application mode, irradiation technique, the

selection of chemotherapeutic agents and their combination

and doses and the timing of radiotherapy and chemotherapy,

still remain to be answered. We have focused on the basic

information provided by the most important studies, together

with their possible weaknesses, with the aim of identifying

promising new approaches against the background of optimal

surgical treatment.

Postoperative radio-(chemo-) therapy

Initial non-randomised phase II studies on postoperative

radiotherapy [25±28] have, in comparison with a historical

control group, revealed a relative decrease in the local recur-

rence rate of approximately 20% andÐaccording to Tep-

perÐeven of 50%. Despite limitations, i.e. the absence of

surgical quality control in some studies [25] or the unac-

ceptably high local recurrence rates of up to 49 and 57%,

respectively [26, 27], the results reported did provide

encouragement for prospective, randomised studies with

postoperative radiotherapy alone [8, 9, 29] or combined

radiochemotherapy [9, 10, 16, 30±33] and led to the NHI

recommendation [34]. In contrast, the ineVectiveness of

postoperative radiotherapy alone was de®nitively demon-

strated by GITSG, the NSABP R01, the EORTC study and

by Balslev [8, 9, 29, 30].

Table 1. The role of local recurrence in randomised controlled trials using adjuvant and neoadjuvant therapy in rectal cancer

Reference Year Group Treatment arms

Local

recurrences (%)

5-Year overall

survival (%)

Local recurrence rates between 15 and 29% in the surgical control arm

Stearns [38] 1980 Surgery only 17 58

neoadjuvant RT 20 Gy 11 57

Balslev and

colleagues [29]

1986 Denmark Surgery only 18 n.a.

1979±1985 adjuvant RT 50 Gy 16 n.s. n.a. no signi®cant

survival bene®t

Cedermark [39] 1994 Stockholm II Surgery only 21 n.a.

1987±1993 neoadjuvant RT 25 Gy 10 n.a.

GITSG [9] 1985 GITSG Surgery only 24 46

1975±1980 adjuvant RT 40-48 Gy 20 52 n.s.

adjuvant CT 5FU(bolus)/

mCCNU

27 56 n.s.

adjuvant RCT 10.8 59 n.s

Fisher and

colleagues [8]

1988 NSABP Surgery only 25 43

1977±1986 R-01 adjuvant RT 46-47 Gy 16 P = 0.06 41 n.s.

adjuvant CT bolus-MOF n.a. 53 P = 0.05

Krook and

colleagues [16]

1991 NCCTG RT 45-50.4 Gy 25 47 (32 after 7 y)

1980±1986 adjuvant RCT 5FU(bolus)/

mCCNU

13.5 P = 0.36 56 (52 after 7 y)

P = 0.025

Dahl and

colleagues [40]

1990 Norway Surgery only 26 (R0: 23) 57 (R0: 64)

1976±1975 neoadjuvant RT 31.5 Gy 17 (R0: 14) 58 (R0: 61)

Swedish RCT

[41, 42]

1995±1997 Sweden Surgery only 27 (R0: 20%) 58

1987±1990 neoadjuvant RT 25 Gy 11 (R0: 7%) 48 P = 0.004

P < 0.001 (R0: P < 0.001)

Cedermark and

colleagues [43]

1995 Stockholm I Surgery only 28 (R0: 30) n.a.

1980±1987 neoadjuvant RT 25 Gy 14 (R0: 16) P < 0.01

R0: P < 0.01

n.a. no signi®cant

survival bene®t

Local recurrence rates of more than 30% in the surgical control arm

GeÂrard and

colleagues [44]

1988 EORTC Surgery only 30 60 (R0: 59)

1976±1981 neoadjuvant RT 34.5 Gy 15 P = 0.003 62 (R0: 69, P = 0.08)

MRC [36] 1996 MRC Surgery alone 33 46

1984±1989 adjuvant RT 40 Gy 20 P = 0.001 52 n.s.

Arnaud and

colleagues [30]

1997 EORTC Surgery only 34

1981±1986 adjuvant RT 46 Gy 29.8 n.s.

MRC [10] 1984 MRC Surgery only 43 38

1975±1978 neoadjuvant RT 5 or 20 Gy 45 or 47 42 or 40

MRC [45] 1996 MRC Surgery only 46 n.a.

1981±1989 neoadjuvant RT 40 Gy 35 n.a.

n.a., not available; n.s., not signi®cant; MOF; 5-FU + mCCNU + vincristine.
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These results were also con®rmed by the only study

directly comparing pre-operative with postoperative radio-

therapy, which also showed the advantages of neoadjuvant

treatment, with asigni®cantly lower local recurrence rate (12

versus 21%, P = 0.02) and lower morbidity and identical

postoperative mortality [35].

DiVerent results have been reported in the recently pub-

lished study by the MRC showing signi®cant (P = 0.001)

reduction in local recurrence rate from 33% to 20%, but no

eVects on survival [36]. However, the still too high loco-

regional recurrence rate with an almost identical `historical'

high ratio of abdomino-perineal excisions to anterior resec-

tions, and also the lack of diVerentiation between patients

with curative and those with non-curative operations, raises

considerable doubts as to the value of this study.

Thus, the statistically signi®cant advantagesÐmore apparent

than realÐof a postoperative combined radiochemotherapy,

must not be allowed to obscure a number of serious short-

comings in the studies. In general, of course, diVerences in

study design with diVering presentation of the data and vary-

ing, usually short, follow-up periods, makes a comparative

evaluation diYcult. Precise information on survival, inci-

dence of recurrence, that is, 5-year survival rates, disease-free

survival, 5-year local and distant metastasis rates, are only

rarely given. The sensible recommendation by Marsh [37], to

indicate local recurrence rates both alone and together with

distant metastasis rates for the patients overall, as well as

separately for those undergoing curative surgery, was never

followed. As a result, it is only with diYculty that conclusions

can be drawnÐand then only indirectlyÐas to what con-

stitutes optimal adjuvant measures.

The main criticism is the already mentioned obviously

poor quality of the surgical procedure, together with the often

complete absence of any quality control by the failure to

incorporate a surgery-alone arm [16, 32]. Moreover, the per-

centage of abdomino-perineal excisions in comparison with

anterior resections in all the studies mentioned is, with an

average of 53 and 47% [8, 9, 29±31, 36] still almost as high as

in the 1960s and 1970s, which contrasts strongly with the

current situation (Erlangen, 1979±1985, 39 versus 62%;

1996, 20 versus 80% [6]). A similar criticism also applies to

the surgical quality of the studies on pre-operative adjuvant

treatment, the corresponding ratio being 72 versus 28%

[40, 44±47].

From the radiotherapeutic point of view, we merely wish to

note that the postoperative time interval to the start of adjuvant

radiotherapy was, in principle, too long and, in addition, in the

event of postoperative problems, may be longer, to the detri-

ment of the patient Accordingly, postoperative irradiation is

in eVect, rarely initiated earlier than 30 [29]Ðand often 50

and sometimes more than 80 days after surgery [9, 31]. For

tumour-biological reasons, such a delay is unfavourable.

Last but not least, the rate of side-eVects, in particular the

documented late complications, especially the risk of small

bowel obstruction, is higher with postoperative radiotherapy

[29, 35, 48]. The reason for this is certainly the fact that the

small bowel, which after abdomino-perineal excision of the

rectum falls into the pelvis, is also irradiated [49]. The situa-

tion might possibly be improved by optimising the radio-

therapy technique and intra-operative introduction of a net to

prevent the descent of the small bowel.

With respect to early complications, in the case of pre-

operative treatment, an elevated wound infection rate has

been described after abdomino-perineal excision of the rec-

tum [46, 50, 51]. An eVect on the anastomotic leak rate,

however, was excluded [35, 44, 46, 50±52]. Not only in the

sole study directly comparing pre- and postoperative irradia-

tion [35, 50] but also in other trials, it was reported that pre-

operative treatment is better tolerated and more frequently

applied in full [8, 9, 31, 44, 46, 51, 52].

Using modern radiotherapeutic techniques applied pre-

operatively, PaÊhlman [35, 50] observed a reduction in the

previously reported mortality rates, in particular among older

patients [46, 52], to almost zero.

Thus, it is not only theoretical advantages such as a more

eYcient dose±tumour volume ratio and a reduction in

tumour cell spread beyond the target volume [53], together

with a suspected increase in hypoxy-related resistance to

postoperative radiotherapy [54], that militate in favour of

neoadjuvant treatment.

Pre-operative radio-(chemo-) therapy

Only when the initially inadequate doses [10, 55±57] were

increased did randomised studies report improvements in the

local recurrence rate [40, 46, 47]. A small, but non-signi®cant

survival bene®t was shown only by the EORTC study [44].

An increase in postoperative mortalityÐalthough only in over

70-year-old patientsÐdue to elevated individual doses of

5.1 Gy coupled with an inadequate radiotherapeutic tech-

nique, was reported only in the Stockholm I study [43]. Using

an improved application involving the four-®eld technique

and the same total and individual doses, PaÊhlman reported

no increase in mortality irrespective of age [35, 50]. These

data were successfully incorporated directly into the Stock-

holm II study [39], in which the overall local recurrence rate

was signi®cantly reduced from 21 to 10%. This was coupled

with a signi®cant prolongation of overall survival (P < 0.05)

and a reduction in distant metastasis (13% as compared with

19%; P = 0.024) [39]. The latest publications from the

Swedish Rectal Cancer trial also reported a highly signi®cant

(P = 0.004) improvement in the 5-year survival to 54%, fol-

lowing adjuvant irradiation, as compared with 48% after sur-

gery alone [41].

The question of whether the bene®ts of pre-operative irra-

diation can actually be optimised by simultaneous chemo-

therapy has not yet been answered. Initial, uncontrolled,

clinical experience with the combined use of 5-¯uorouracil

(5-FU) at the University of Texas, has been highly satisfac-

tory [57, 58]. The only controlled randomised study was

carried out by the EORTC and produced disappointing

results [59]. Although the local recurrence rate was 15%, the

survival rate was lower following radiochemotherapy, as a

result of peri-operative and immediately postoperative mor-

tality. However, this study employed a suboptimal overall

dose and an inadequate application technique, as well as an

unfavourable 5-FU bolus administration. Furthermore, a

surgery-alone arm was again lacking.

The initial considerable reservations concerning the possi-

bility of increased postoperative morbidity have, gratifyingly,

not been con®rmed. An increase in the anastomosis insuf-

®ciency rate was never observed. Merely the incidence of

perineal wound infection after abdomino-perineal excision of

the rectum following pre-operative adjuvant treatment was

increased [39, 43, 46]. In our own experience, this complica-

tion can be avoided by primary packing of the pelvic wound

and leaving it open.
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CONCLUSIONS

The studies so far published on pre-operative or post-

operative radio-(chemo-) therapy have been carried out

without any adequate de®nition of the surgical procedure and

without appropriate quality control. In none of the cases were

explicit details given of the procedure applied, together with

the criteria to be met with respect to indication, safety mar-

gins, excision of mesorectum, lymph node dissection and the

actual postoperative situation, for example, margins of clear-

ance achieved and the number of lymph nodes removed.

Merely on the basis of theÐusually less than accurateÐ

information on local recurrence rates is it possible to estimate

the quality of surgery. This is most likely to be achieved

by the use of a surgery-alone control arm. However, it must

be noted that the local recurrence rates were all unac-

ceptably highÐnot merely in the groups receiving surgery

alone.

The question therefore still remains to be answered of

whether, in the light of the currently achievable global local

recurrence rates of less than 10% by surgery alone, a further

improvement canÐas we and others hopeÐbe obtained by

adjuvant radiochemotherapy. Our aim must be to support

this hypothesis in carrying out further trials. The question

then arises as to what constitutes appropriate approaches to

the problem. Principally, it has been shown that, assuming

proper application, postoperative radiotherapy alone is

superior to a combination of postoperative radiochemo-

therapy and that pre-operative therapy is superior to post-

operative treatment.

Currently we are participating in a multicentre study in

which a therapy arm comprising surgery followed by radio-

chemotherapy in accordance with the 1991 NCI recommen-

dation is compared with a second arm involving neoadjuvant

radiochemotherapy, surgery and postoperative maintenance

therapy. This involves a pre-operative 5-week course of irra-

diation (50.4 Gy in 28 fractions) combined with 2 cycles of

continuous 5-FU infusion and 4 courses of postoperative

maintenance drug treatment.

However, we failed to gain support for the incorporation

into the study of a control arm comprising surgery alone,

since the Review Committee of the German Cancer Society

at that time, were of the opinion that this would be unethi-

calÐalthough the points of criticism we advanced then still

continue to document the need for a surgical control arm.

Admittedly, only institutions achieving a global local recur-

rence rate of less than 15% were accepted for participation in

the study. In addition, strati®cation of all the surgeons

involved has been provided for.

Summarising, it must be said that, in particular, adjuvant

radiochemotherapy can reduce the local recurrence rates.

Our major criticism is directed against the fact that almost all

studies so far lack any adequate quality control of surgical

treatment, and that the surgical control arm, when employed,

shows unacceptably high local recurrence rates. A consider-

able number of surgeons are presently capable of achieving

global local recurrence rates of 10% and even considerably

less, in the absence of adjuvant therapeutic modalities. In

none of the study results so far published has a surgical con-

trol arm with such local recurrence rates been presented.

Thus, the question has yet to be answered as to whether in

this situation, adjuvant radiochemotherapy is at all capable of

achieving any further improvement. This means that studies

investigating this question are urgently required. The proto-

cols of such trials, however, need to stratify the institutions as

well as the individual surgeons.
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