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ABSTRACT
Objective:To document local recurrence in primary rectal cancer when standardised techniques of surgery, radiotherapy, and
pathology are used, and to investigate whether the local recurrence rate after total mesorectal excision permits the omission of
adjuvant short term preoperative radiotherapy.
Design:Prospective randomised study.
Setting:Dutch (n = 80), English (n = 1), German (n = 1), Swedish (n = 9), and Swiss (n = 1) hospitals.
Subjects:The first 500 randomised Dutch patients with primary rectal cancer.
Main outcome measures:Local recurrence, survival, operation-related factors, specific pathological tumour characteristics,
short and long term morbidity, and quality of life.
Results:Between January 1996 and April 1998, 871 Dutch and 94 other patients were randomised. Our feasibility analysis
shows that cooperation between and within the participating disciplines goes well. With regard to the surgical part, this can be
confirmed by the large number of operations attended by consultant surgeons (58%). The number of abdominoperineal
resections appeared to be low (30%), as did the percentage of lateral margins involved (13%). The rate of adverse effects of
radiotherapy was acceptable. Apart from a larger operative blood loss and a higher infective complication rate in the irradiated
group, no significant differences were found with regard to morbidity and mortality between the randomised groups.
Conclusions:The accrual of our trial is going well and it is feasible; short term preoperative radiotherapy is safe even in
combination with TME.

Key words:prospective randomised study, primary rectal cancer, TME-surgery, preoperative radiotherapy.

INTRODUCTION

One of the main problems in the treatment of rectal
cancer is the development of local recurrences. These
cause severe disabling symptoms, are difficult to treat,
and usually kill the patient (33). Recurrences of rectal
cancer are often confined to the pelvis without distant
metastases, and are considered locoregional failures
(1, 11). Most of them become overt within two years of
operation and the reported incidence varies widely
from 5%–45% (8, 16). Studies in three Comprehensive
Cancer Centres in The Netherlands showed recurrence
rates of 18% (4), 22.5% (13), and 18% (20).

The conventional procedure usually implies partially
blunt dissection of the rectum along the presacral

fascia, more distally directed “cone-wise” towards the
rectal wall to allow for a low anastomosis. This
procedure results in incomplete removal of mesorectal
tissue, with a high risk of local failure and damage to
the autonomic pelvic nerve plexus with a resulting high
incidence of sexual (9, 32) and bladder dysfunction
(24). Surgeons who have specialised in rectal surgery
have better results in terms of improved local control
and survival, and less morbidity. Heald and Karanjia
(10) and Enker (5) advocate the concept of circumfer-
ential or total mesorectal excision (TME). Moriya et al.
(21) routinely do an extended lateral pelvic lymph node
dissection.

Several studies have suggested that radiotherapy
may be of benefit in the treatment of rectal cancer.
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Given both preoperatively and postoperatively it has
been shown to improve local control and disease-free
survival (6, 17, 30). In a large, prospective, Swedish
trial preoperative hypofractioned radiotherapy resulted
in better local control than postoperative radiotherapy
(23). Recent results of the Swedish Rectal Cancer Trial
have showed reduced local recurrence rates and
improved overall survival with the short term pre-
operative 5 Gy� 5 regimen compared with surgery
alone (31).

The role of chemotherapy in the treatment of
primary rectal cancer still has to be defined. In the
United States the opinion is that all patients with Dukes
B or C lesions should have postoperative chemo-
radiotherapy (National Cancer Institute, USA. Clinical
announcement: adjuvant therapy for rectal cancer. 14
March 1991, 14). This is not routine in Europe, where
chemotherapy is still considered investigational treat-
ment for rectal cancer.

However, a major problem of all published trials on
adjuvant therapy in the treatment of primary rectal
cancer is that the surgery has not been standardised.
The surgeon remains an important factor in controlling
the tumour and reducing morbidity (22). So, the effect
of adjuvant therapy can be studied only when the
surgical technique is strictly standardised and quality-
controlled.

Optimal quality control of the operation must also
include a standardised examination by pathologists
(26, 27). Detection of mesorectal spread requires
systematic examination of the specimen by serial
sectioning of the whole tumour and the surrounding
mesorectum in the transverse plane. This method can
be used to monitor differences in operative technique.

These considerations led us to set up a trial in rectal
cancer patients in which TME and pathology are
standardised, in which randomisation takes place for
preoperative radiotherapy, and in which strict quality
control is undertaken for the surgical, radiotherapeutic,
and pathological disciplines. The study objectives are
to document local control of disease in primary rectal
cancer when standardised surgery, radiotherapy, and
pathology are used, and to investigate whether the local
recurrence rate after TME permits the omission of
adjuvant preoperative radiotherapy. In this paper we
describe the rationale and design of the trial and the
baseline characteristics and short term morbidity of the
first 500 randomised Dutch patients, to judge the
feasibility of the trial.

PATIENTS & METHODS
(DESIGN OF THE TRIAL)

A phase III trial “total mesorectal excision with or
without preoperative radiotherapy in the treatment of

primary rectal cancer” started in January 1996 under
the auspices of the Dutch ColoRectal Cancer Group
(DCRC-group). This trial evaluates the effect of
preoperative radiotherapy in combination with stan-
dardised TME, focussing on recurrence rates, survival,
operation-related factors, specific histopathological
characteristics of tumours, short and long term mor-
bidity, and quality of life.

The TME trial is a two-arm prospective randomised
trial. Patients in arm A undergo standard TME alone.
Patients in arm B are given preoperative radiotherapy
(5� 5 Gy) followed within 10 days of the start of
radiotherapy by standard TME. Randomisation is done
centrally at the Datacenter of Surgery at the Leiden
University Medical Center, Leiden, The Netherlands.
During randomisation patients are stratified by their
hospital and type of resection (abdominoperineal
resection or low anterior resection). The randomisation
scheme is shown in Fig. 1. The inclusion and exclusion
criteria of the trial are shown in Table I. Patients have
been randomised from The Netherlands, England,
Germany, Sweden, and Switzerland, but this paper
will concentrate on the trial in The Netherlands.

Fig. 1. Algorithm showing protocol of the trial.
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TME is done according to strict and controllable
quality demands. An extensive structure of workshops,
symposia, and instruction videos has helped to accom-
plish this goal. In addition, a monitoring committee of
specially trained consultant surgeons has been formed
to optimise quality control. In each participating
hospital the first five TMEs have to be supervised by
a consultant surgeon. Professor Y. Moriya from the
National Cancer Hospital, Tokyo, Japan, has been
involved as visiting professor and operating surgeon in
the pilot study for the trial (15). Professor R. J. Heald
from North Hampshire Hospital, Basingstoke, Eng-
land, and Professor W. E. Enker from Beth Israel
Medical Center, New York, USA, have been involved
as operating surgeons in different hospitals in The
Netherlands and as instructors at several workshops.

Pathological examination is done according to the
protocol of Quirke and Dixon (26). Special training
courses have been given to pathologists. A pathology
panel has been formed to guarantee quality control.
Fresh frozen and paraffin material are collected from
each randomised patient in a standard way for
molecular biological research purposes. The residual
tumour classification used is defined as follows: R0, no
residual tumour; R1, microscopic residual tumour
(tumour infiltration less than 1 mm from the resection
margins or tumour spill during operation or positive
cytology showing malignant cells); and R2, macro-
scopic residual tumour (residual distant metastasis or
residual locoregional tumour).

The clinical target volume of the preoperative

radiotherapy consists of the primary tumour and the
mesentery with vascular supply containing the peri-
rectal, the presacral, and the internal iliac nodes (up to
the S1/S2 junction). Blocks in the lateral portals are
used to cover the lordotic area behind the sacrum
dorsally and if appropriate the ventral part of the vagina
and part of the prostate ventrally. The dose is specified
according to the ICRU 50 report and is 5� 5 Gy.
Patients are treated with megavoltage equipment and a
multiple field technique is used. In patients having
TME alone, postoperative irradiation is used when
pathological examination shows infiltration of tumour
less than 1 mm from the resection margins or when
tumour has been spilt.

Quality of life assessments take place only for the
Dutch patients before treatment and at 3, 6, 12, 18, and
24 months postoperatively by means of questionnaires.
Both cost and effect analysis will be combined into a
cost-utility analysis at the end of the trial, in which
several regimens for rectal cancer surgery will be
evaluated, with and without preoperative radiotherapy.

Measurement of the sample size of the trial is based
on expected local recurrence rates in the two treatment
arms. Assuming a local recurrence rate of 10% in arm
A (R0 (no evidence of residual disease) resections
without preoperative radiotherapy) and an additional
reduction in local recurrence rate to 5% in arm B (R0
resections with 5� 5 Gy preoperative radiotherapy),
1026 patients must be evaluated to detect this
difference (significance level 0.05; power 0.90). An
estimated rate of ineligible patients and patients with

Table I. Inclusion and exclusion criteria

Inclusion criteria
Patients with histologically confirmed adenocarcinoma of the rectum
Tumours located below the level of S1/S2 provided that the distal border of the tumour is within 15 cm of the anal verge (this

being measured during withdrawal of a flexible scope)
The tumour must be clinically resectable. This is defined as any tumour which, on examination by the surgeon, is found to be

mobile, indicating that margins are likely to be free of tumour (R0-resection, no evidence of residual tumour). Tumours
fixed to the pelvic wall, the prostate or base of the urinary bladder are clinically assessed as T4 tumours and considered to
be fixed and therefore not resectable, as an R0-resection cannot be achieved. The surgeon must record at pre-treatment
examination whether the patient will require an abdominoperineal resection or low anterior resection

WHO performance status of 2 or less
Resection through a laparotomy incision
Informed consent according to the institutes’ regulations
Age 18 years or more

Exclusion criteria
Any previous treatment for rectal cancer
Synchronous distant, clinically-documented metastases
Emergency operation
Inadequate potential for follow-up
Previous partial resections of left sided large bowel or rectum, or previous history of multiple or pelvic operations
Hereditary polyposis disease
Other malignancies except adequately treated basal cell carcinoma of the skin or in situ carcinoma of the cervix
Tumours which in the opinion of the surgeon can be excised locally
Previous chemotherapy, immunotherapy, or radiotherapy to the pelvis
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non-radical resections (R1 and R2) of 10% is expected
in both arms, so 1140 patients have to be randomised.

In our feasibility analysis we used univariate
analysis with the chi-square test to look for differences
in morbidity and mortality between the randomisation
groups.

RESULTS (FEASIBILITY ANALYSIS)

From January 1996 until April 1998, 871 patients were
randomised in 80 hospitals in The Netherlands. A
further 89 patients in nine Swedish hospitals, three
patients in one German hospital, one Swiss patient and
one English patient were randomised. The number of
randomisations has increased almost every quarter.
Table II shows the intake in each quarter up to April
1998.

We have evaluated the first 500 Dutch patients

randomised. These patients were operated on in 67
hospitals. Eighteen radiotherapy institutes and 42
pathology departments were involved in the treatment.
Table III shows the baseline characteristics of these
patients both in total and by randomisation group.
Twenty-eight patients (6%) were ineligible for the
reasons given.

Table IV shows the radiotherapy variables of the
eligible patients randomised for radiotherapy (n = 222).
As the trial is ongoing, not all case report forms have
been received, which automatically results in missing
data in the tables. The median interval between
radiotherapy and surgery was four days (range 1–55).
Ninety-six percent of the eligible patients randomised

Table II. Intake into the trial per quarter

Number of patients

Quarter The Netherlands Other countries

1st/1996 28 0
2nd 74 0
3rd 81 0
4th 91 5
1st/1997 117 6
2nd 120 18
3rd 123 20
4th 112 16
1st/1998 125 29

Table III. Baseline characteristics of the first 500 randomised Dutch patients to radiotherapy plus total mesorectal
excision (TME) or excision alone

Total Radiotherapy� TME TME alone

Randomised: 500 (100) 235 (47) 265 (53)
Eligible: 472 (94) 222 (94) 250 (94)
Ineligible*: 28 (6) 13 (6) 15 (6)

Distant metastases 10 4 6
Clinically non-resectable tumour 4 4
No adenocarcinoma 3 2 1
Hereditary polyposis disease 1 1
Other previous malignancies 4 2 2
Radiotherapy not possible 1 1
Previous treatment 2 1 1
No informed consent 4 3 1

Sex: Male 316 (63) 154 (65) 162 (61)
Female 184 (37) 81 (35) 103 (39)

Age (years): Mean 64 64 63
Range 23–89 27–88 23–89

* One patient was ineligible by virtue of having distant metastasis and a clinically non-resectable tumour.
Data are expressed as number (%) of patients unless otherwise stated.

Table IV. Radiotherapy variables of the eligible
patients randomised to radiotherapy (n = 222)

Interval between Median 4
radiotherapy and Range 1–55
operation (days): Not known 28

Compliance: 100% 180 (96)
<100% 8 (4)
Not known 34

Toxicity: Acute skin/lower
gastrointestinal or
genitourinary toxicity 31 (16)

Missing values 34
Other toxicity 30 (19)
Missing values 67
Neurotoxicity 16 (10)
Missing values 67

Data are expressed as number (%) of patients unless
otherwise stated.
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for radiotherapy received the 5� 5 Gy scheme accord-
ing to the protocol. Adverse acute radiotherapeutic
effects were acute skin, lower gastrointestinal, and
genitourinary toxicity. These were reported in 16% of
the irradiated patients in varying degrees. Other symp-
toms of acute toxicity varied from tiredness, tenesmus,
nausea, loss of appetite, emesis, abdominal pain, and
acute neurogenic pain of the lower lumbar region with
or without radiation to the legs (neurotoxicity), and
were reported in 19% of the cases in varying degrees.
Neurotoxicity was reported in 10% of the irradiated
patients in varying degrees.

Table V shows the surgical variables of the eligible
patients (n = 462) who underwent TME. Ten patients
did not have a resection because they had tumours that
were found to be fixed during operation. Fifty-eight
percent of the operations were attended by consultant
surgeons. In non-reaching hospitals, this percentage
was 50% (data not shown). For patients in the low
anterior resection group with tumours which had a
distal margin within 6 cm of the anal verge, the
percentages of side-to-end, end-to-end anastomosis
and pouch were 52%, 2%, and 46% (data not shown).
In this group, 68% had a diverting stoma (data not

Table V.Surgical variables of the eligible patients who had total mesorectal excision (TME)*

Total
(n = 462)

Radiotherapy�
TME (n = 219)

TME alone
(n = 243)

Attendance of consultant surgeon: 245 (58) 115 (59) 130 (58)
Not known 42 24 18

Type of operation: Low anterior resection 279 (64) 128 (63) 151 (65)
Abdominoperineal resection 132 (30) 62 (30) 70 (30)
Hartmann operation 24 (6) 14 (7) 10 (5)
Not known 27 16 11

Intraoperative complications: 80 (20) 41 (21) 39 (18)
Not known 54 26 28

Type of anastomosis in low anterior resection Side-to-end 149 (56) 69 (56) 80 (56)
group: End-to-end 26 (10) 12 (10) 14 (10)

Pouch 90 (34) 41 (34) 49 (34)
Not known 14 5 9

Type of stoma in low anterior resection group: None 129 (48) 56 (44) 73 (50)
Diverting 142 (52) 70 (56) 72 (50)
Not known 8 2 6

Duration of operation (min): Median 185 190 180
Range 70–390 80–390 70–390
Not known 52 29 23

Blood loss (ml): Median** 1000 1200 800
Range 50–5700 100–5700 50–5500
Not known 54 32 22

Postoperative complications: Overall 189 (46) 95 (51) 94 (43)
Not known 54 32 22
General 71 (17) 38 (20) 33 (15)
Not known 52 29 23
Infective*** 128 (31) 69 (36) 59 (27)
Not known 48 26 22
Surgical 124 (30) 62 (32) 62 (28)
Not known 48 26 22

No of leaks in low anterior resection group: 37 (14) 18 (15) 19 (13)
Not known 12 8 4

Duration of postoperative stay (days): Median 15.0 15.0 15.0
Range 4–120 4–120 7–83
Not known 38 20 18

Reoperations: 68 (16) 36 (19) 32 (14)
Not known 48 32 16

* Ten of the 472 eligible patients did not have a resection; **p < 0.001; *** p = 0.04.
Data are expressed as number (%) of patients unless otherwise stated.
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shown). In low anterior resection patients there was no
difference in leak rate between the randomisation
groups. In total, there were 15 hospital deaths (3%,
data not shown). Until now no significant difference
has been seen between the two treatment arms with
regard to the rate of hospital death.

Table VI shows the histopathological variables of
the eligible patients randomised (n = 472). No residual
tumour was found in 79% of the patients, 11% had
microscopic residual tumour and 10% macroscopic
residual tumour.

An interim analysis was made in September 1997,
when the percentage of ineligible patients and patients
with inadequate resections was found to be higher than
expected; roughly 25% instead of the assumed 10%. As
a consequence we will have to randomise (100/75)
�1026 patients, nearly 1400 patients, to detect a
difference of 5% in local recurrence rate between
arms A and B (patients with R0 resections).

DISCUSSION

More than two years after the start of the TME trial, we
can conclude that accrual has gone well, and it is
obvious that the trial is feasible. Short term preopera-
tive radiotherapy is safe even when combined with
TME. We will discuss some important aspects of our
feasibility analysis.

The great enthusiasm and interest for the TME trial
can be explained by the need to evaluate the effect of
short term preoperative radiotherapy together with
“optimised” surgery. Large, prospective, Swedish trials
of preoperative compared with postoperative radio-
therapy have shown that preoperative radiotherapy is
superior, both as regards local control and survival
(23, 31). One explanation for the success of short term
preoperative radiotherapy is that a high dose is given
within a short time followed immediately by surgery.
Another explanation is better compliance with pre-

operative radiotherapy than with postoperative radio-
therapy.

Before starting the trial, we were afraid that mor-
bidity and mortality would increase when we used
preoperative radiotherapy with high dose fractions in
combination with extensive surgery. However, the
Swedish experience showed us that treatment volume
and technique were critical with respect to morbidity
and mortality. The volume and radiotherapy technique
were therefore carefully described for this protocol
with the help of Professor B Glimelius from Aka-
demiska Sjukhuset, Uppsala, Sweden. We found signi-
ficant differences between the randomisation groups
only with regard to intraoperative blood loss (more in
the radiotherapy� TME group) and the infective com-
plication rate (also higher in the radiotherapy� TME
group). The first finding is readily explicable as radia-
tion causes more hyperaemia and increased vascular-
ity. The second finding is also comprehensible by the
adverse effects of radiation on wound healing and on
local infection. We conclude from these findings that
the preoperative radiotherapy scheme has adverse
effects at the time of surgery. However, the additional
morbidity may be acceptable if the ultimate rates of
local recurrence or survival are improved.

Acute toxicity from the radiotherapy was reported in
16% (skin/lower gastrointestinal/genitourinary toxi-
city) and 19% (other toxicity) of the irradiated patients
in varying degrees. One of the most severe acute side
effects reported was acute neurogenic pain in the lower
lumbar region with or without radiation to the legs, and
was observed in 10% of the irradiated patients in
varying degrees. Although radiobiological and radio-
therapeutic data have suggested that doses higher than
25 Gy are needed to cause damage to the peripheral
nerves, this type of acute neuralgia is observed in a few
cases and can disable patients for a long time.
According to the Swedish experience we therefore
lower the upper border of the target volume, when a

Table VI. Histopathological variables of the eligible patients

Total (n = 472)
Radiotherapy� TME
(n = 222) TME alone (n = 250)

Residual tumour: R0 328 (79) 151 (79) 177 (78)
R1 48 (11) 24 (13) 24 (11)
R2 41 (10) 16 (8) 25 (11)
Not known 55 31 24

Involved circumferential margin: 54 (13) 26 (13) 28 (12)
Not known 41 23 18

Lymph nodes examined: Median* 8.0 7.0 9.0
Range 0–52 0–47 1–52
Not known 42 24 18

* p < 0.001.
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patient develops this type of neuralgia, and try to
complete the preoperative radiotherapy.

The cooperation between and within the participat-
ing disciplines is going well. With regard to the
surgical part, this can be concluded from the large
number (58%) of operations attended by specially
trained consultant surgeons. Even when we evaluated
only the non-teaching hospitals, the percentage was
50%. Obviously, this will come down because sur-
geons become experienced with the TME-technique
after the first five operations that have to be attended by
a consultant surgeon.

The TME trial will hopefully result in improved
local control, survival, and morbidity. Another aim of
improved outcome of the patients is to lower the
number of abdominoperineal resections; until now only
30% of patients had one. This percentage is lower than
that reported in other studies (3, 25). However, when
doing a TME, operating time is increased to a mean of
3–4 hours (in our analysis the median operation time
was 185 minutes) with the possibility of extra
morbidity. The observed overall postoperative compli-
cation rate of 47% is considerable, but does not differ
from other reports. Complication rates of 50% have
been reported after conventional surgery (25). Several
studies have reported overall anastomotic leak rates
between 0 and 17.4% (3, 19, 25, 28). The leak rate of
14% in our trial is within this range. The hospital death
rate of 3% is also within the range of other studies
(3, 25, 28).

The use of a temporary colostomy is advocated if the
distal margin of the tumour is located within 6 cm from
the anal verge, because of the reported increased leak
rate in these low tumours. The leak rate is also
significantly reduced after side-to-end anastomosis
(34) or pouch reconstruction (7). End-to-end anasto-
moses are therefore discouraged. In the group that had
low anterior resections 52% had diverting stomas. This
percentage was 68% for patients with tumours of which
the distal margin was within 6 cm of the anal verge. In
the low anterior resection group 56% and 34% of cases
had side-to-end anastomoses and a pouch. These per-
centages were 52% and 46% respectively for patients
with tumours with distal margins within 6 cm of the
anal verge. These results show that the recommenda-
tions to keep the leak rate as low as possible are
followed.

In the TME trial pathological examinination of the
resected specimen follows the protocol of Quirke et al.
This method gives a good examination of lateral
margins and can predict the development of local
recurrences (26, 27). The positive predictive values of
involvement of the circumferential margins (<1mm)
for local recurrence found in studies done by Quirke et
al. and Adam et al. were 85% (27) and 53% (2),

respectively. Involvement of the circumferential mar-
gin by tumour was seen in 27% (27) and 36% (2) of
cases, respectively. In our study this percentage was
13% which is lower than reported in the studies by
Quirke et al. and Adam et al. There was no difference
in the number showing involvement of the circumfer-
ential margins between the randomisation groups.
However, we did find a significantly lower median
number of examined lymph nodes in the irradiated
group. Some studies have shown that both normal and
pathological lymph tissue can be reduced by irradiation
(12, 18, 29). Further investigation will be done to
examine the influence of short term preoperative
radiotherapy on lymph tissue.

The TME trial is to our knowledge the first in the
world in which the effect of short term preoperative
radiotherapy combined with TME is evaluated. Stan-
dardisation of surgery, radiotherapy, and pathology has
been achieved. The trial is obviously feasible. Up to
now many patients have been randomised from a large
number of hospitals in The Netherlands and from
Sweden, Switzerland, Germany, and England. The
cooperation between surgeons is going well which can
be concluded from the large percentage of operations
attended by consultant surgeons. The number of
abdominoperineal resections in our trial is lower than
reported in other studies, as is the percentage of
involved lateral margins. With respect to the acute
adverse effects of radiotherapy, we conclude that the
degree of acute toxicity is acceptable. Apart from more
peroperative blood loss and a higher infective compli-
cation rate in the irradiated group, we found no sig-
nificant differences between the randomisation groups
in postoperative complications and mortality. The
design of the TME trial will hopefully result in a large
reduction of the number of local recurrences. Such an
ambitious goal cannot be reached without the enthu-
siasm of many. It is therefore encouraging that the trial
is already guaranteed by the devotion of many
colleagues.
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ADDENDUM

In the time between acceptation and publication of this
paper the accrual has increased to 1212 patients from
Dutch hospitals and 195 patients from foreign hospitals
(up to January 1st 1999). The expectation is that the
trial will close in June 1999. After that further reporting
will take place. No differences have been found
between our last feasibility analysis and the analysis
described in this paper.

REFERENCES

1. Abulafi AM, Williams NS. Local recurrence of colo-
rectal cancer: the problem, mechanisms, management
and adjuvant therapy. Br J Surg 1994; 81: 7–19.

2. Adam IJ, Mohamdee MO, Martin IG, et al. Role of
circumferential margin involvement in the local recur-
rence of rectal cancer. Lancet 1994; 344: 707–711.

3. Bokey EL, Chapuis PH, Fung C, et al. Postoperative
morbidity and mortality following resection of the colon
and rectum for cancer. Dis Colon Rectum 1995; 38:
480–487.

4. Damhuis RA, Wiggers T, Wereldsma JC. Association
between age and local recurrence of rectal cancer:
results from a retrospective study of 902 patients. Int J
Colorectal Dis 1997; 12: 235–239.

5. Enker WE. Potency, cure, and local control in the
operative treatment of rectal cancer. Arch Surg 1992;
127: 1396–1401.

6. Gerard A, Buyse M, Nordlinger B, et al. Preoperative
radiotherapy as adjuvant treatment in rectal cancer.
Final results of a randomised study of the European
Organization for Research and Treatment of Cancer
(EORTC). Ann Surg 1988; 208: 606–614.

7. Hallbook O, Pahlman L, Krog M, Wexner SD, Sjodahl
R. Randomised comparison of straight and colonic J
pouch anastomosis after low anterior resection. Ann
Surg 1996; 224: 58–65.

8. Harnsberger JR, Vernava VM, Longo WE. Radical
abdominopelvic lymphadenectomy: historic perspective
and current role in the surgical management of rectal
cancer. Dis Colon Rectum 1994; 37: 73–87.

9. Havenga K, Enker WE, McDermott K, Cohen AM,
Minsky BD, Guillem J. Male and female sexual and
urinary function after total mesorectal excision with
autonomic nerve preservation for carcinoma of the
rectum. J Am Coll Surg 1996; 182: 495–502.

10. Heald RJ, Karanjia ND. Results of radical surgery for
rectal cancer. World J Surg 1992; 16: 848–857.

11. Holm T, Cedermark B, Rutqvist LE. Local recurrence of
rectal adenocarcinoma after ‘curative’ surgery with and
without preoperative radiotherapy. Br J Surg 1994; 81:
452–455.

12. Horn A, Morild I, Dahl O. Tumour shrinkage and
downstaging after preoperative radiation of rectal
adenocarcinomas. Radiother Oncol 1990; 18: 19–28.

13. Kapiteijn E, Marijnen CAM, Colenbrander AC, et al.
Local recurrence in patients with rectal cancer diag-
nosed between 1988 and 1992: a population-based study
in the west Netherlands. Eur J Surg Oncol 1998; 24:
528–535.

14. Krook JE, Moertel CG, Gunderson LL, et al. Effective

surgical adjuvant therapy for high-risk rectal carcinoma.
N Engl J Med 1991; 324: 709–715.

15. Maas CP, Moriya Y, Steup WH, Kiebert GM, Klein
Kranenbarg WM, van de Velde CJH. Radical and nerve-
preserving surgery for rectal cancer in The Netherlands:
a prospective study on morbidity and functional out-
come. Br J Surg 1998; 85: 92–97.

16. MacFarlane JK, Ryall RD, Heald RJ. Mesorectal
excision for rectal cancer. Lancet 1993; 341: 457–460.

17. Medical Research Council Rectal Cancer Working
Party. Randomised trial of surgery alone versus surgery
followed by radiotherapy for mobile cancer of the
rectum. Lancet 1996; 348: 1610–1614.

18. Medical Research Council Working Party. First report
of a trial of preoperative radiotherapy in the manage-
ment of operable rectal cancer. Br J Surg 1982; 69: 513–
519.

19. Michelassi F, Block GE. Morbidity and mortality of
wide pelvic lymphadenectomy for rectal adenocarcino-
ma. Dis Colon Rectum 1992; 35: 1143–1147.

20. Mollen RMHG, Damhuis RAM, Coebergh JWW. Local
recurrence and survival in patients with rectal cancer,
diagnosed 1981–1986: a community hospital-based
study in the south-east Netherlands. Eur J Surg Oncol
1997; 23: 20–23.

21. Moriya Y, Hojo K, Sawada T, Koyama Y. Significance
of lateral node dissection for advanced rectal carcinoma
at or below the peritoneal reflection. Dis Colon Rectum
1989; 32: 307–315.

22. Myerson RJ, Michalski JM, King ML, et al. Adjuvant
radiation therapy for rectal carcinoma: Predictors of
outcome. Int J Radiat Oncol Biol Phys 1995; 32: 41–50.

23. Pahlman L, Glimelius B. Pre- or postoperative radio-
therapy in rectal and rectosigmoid carcinoma. Report
from a randomised multicenter trial. Ann Surg 1990;
211: 187–195.

24. Petrelli NJ, Nagel S, Rodriguez Bigas M, Piedmonte M,
Herrera L. Morbidity and mortality following abdomi-
noperineal resection for rectal adenocarcinoma. Am
Surg 1993; 59: 400–404.

25. Pollard CW, Nivatvongs S, Rojanasakul A, Ilstrup DM.
Carcinoma of the rectum. Profiles of intraoperative and
early postoperative complications. Dis Colon Rectum
1994; 37: 866–874.

26. Quirke P, Dixon MF. The prediction of local recurrence
in rectal adenocarcinoma by histopathological examina-
tion. Int J Colorectal Dis 1988; 3: 127–131.

27. Quirke P, Durdey P, Dixon MF, Williams NS. Local
recurrence of rectal adenocarcinoma due to inadequate
surgical resection. Histopathological study of lateral
tumour spread and surgical excision. Lancet 1986; ii:
996–999.

28. Rosen L, Veidenheimer MC, Coller JA, Corman ML.
Mortality, morbidity, and patterns of recurrence after
abdominoperineal resection for cancer of the rectum.
Dis Colon Rectum 1982; 25: 202–208.

29. Sarashina H, Todoroki T, Orii K, Ohara K, Otsu H,
Iwasaka Y. Effects of preoperative radiotherapy on
rectal cancer. Preliminary report combining radiation
with intratumor injections of peplomycin and bromo-
deoxyuridine. Dis Colon Rectum 1990; 33: 1017–1025.

30. Stockholm Rectal Cancer Study Group. Preoperative
short-term radiation therapy in operable rectal carcino-
ma. A prospective randomised trial. Cancer 1990; 66:
49–55.

Eur J Surg 165

417Treatment of primary rectal cancer



31. Swedish Rectal Cancer Trial. Improved survival with
preoperative radiotherapy in resectable rectal cancer. N
Engl J Med 1997; 336: 980–987.

32. van Driel MF, Weymar Schultz WC, van de Wiel HB,
Hahn DE, Mensink HJ. Female sexual functioning after
radical surgical treatment of rectal and bladder cancer.
Eur J Surg Oncol 1993; 19: 183–187.

33. Wiggers T, deVries MR, VeezeKuypers B. Surgery for
local recurrence of rectal carcinoma. Dis Colon Rectum
1996; 39: 323–328.

34. Zollinger RM, Sheppard MH. Carcinoma of the rectum
and the rectosigmoid. A review of 729 cases. Arch Surg
1971; 102: 335–338.

RÉSUMÉ
But: Etudier les re´cidives locales apre`s prise en charge
standardise´e tant du point de vue de la technique chirurgicale
que de la radiothe´rapie et de l’examen histologique des
cancers primitifs du rectum, et savoir si le taux de re´cidive
locale apre`s exérèse totale du me´sorectum permet de surseoir
à la radiothérapie courte pre´opératoire.
Type d’étude:Prospective, randomise´e.
Provenance: Des hôpitaux hollandais (n = 80), anglais
(n = 1), allemand (n = 1), suédois (n = 9), et suisse (n = 1).
Patients: Les 500 premiers patients hollandais qui ont e´té
randomise´s.
Principaux critères de jugement:Les récidives locales, la
survie, les facteurs lie´s à l’intervention chirurgicale, les
caractéristiques histologiques spe´cifiques de la tumeur, la
morbiditéàcourt et long terme et les e´tudes de qualite´ de vie.
Résultats: Entre Janvier 1996 et Avril 1998, 881 patients
hollandais et 94 patients originaires d’autres pays ont e´té
randomise´s. Notre étude de faisabilite´ a montréqu’il y avait
une bonne coope´ration entre les diffe´rentes disciplines et au
sein même des diffe´rentes disciplines. En ce qui concerne la
chirurgie, cela e´tait confirmé par le nombre important
d’interventions re´alisées par des chirurgiens consultants
(58%). Le nombre d’amputation abdominope´rinéale est
apparu bas (30%), de meˆme que le pourcentage de limite
latérale d’exérèse envahie (13%). Le pourcentage d’effets
secondaires inde´sirables de la radiothe´rapie était acceptable.
Mis à part des pertes sanguines perope´ratoires plus im-
portantes et un taux de complication infectieuse plus e´levé
dans le groups des patients irradie´s, il n’y avait pas de
différence significative entre les groupes en ce qui concerne
la morbiditéet la mortalité.
Conclusions: Notre étude marche bien et a une bonne
faisabilité; la radiothérapie courte pre´opératoire est sans
danger meˆme combine´e àune exe´rèse totale du me´sorectum.
Mots-clés: Etude prospective randomise´e, cancer primitif du
rectum, exe´rèse totale du me´sorectum, radiothe´rapie pré-
opératoire.

ZUSAMMENFASSUNG
Ziele: Dokumentation der Lokalrezidivrate prima¨rer Re-
ktumkarzinome unter Verwendung standardisierter Techni-
ken für die Resektion, Radiotherapie und Pathologie, sowie
Untersuchungen zur Frage, ob die Lokalrezidivrate nach
totaler-mesorektaler-Exzision (TME) den Verzicht auf die
adjuvante, kurzfristige pra¨operative Radiotherapie erlaubt.
Studienanordnung:Prospektiv randomisierte Studie.
Studienort: Holländische (n = 80), englische (n = 1),
deutsche (n = 1), schwedische (n = 9) und schweizer (n = 1)
Krankenha¨user.

Patienten:Die ersten 500 holla¨ndischen Patienten mit einem
primären Rektumkarzinom, die innerhalb dieser Studie
randomisiert wurden.
Endpunkte: Lokalrezidiv, Überleben, operationsbezogene
Faktoren, spezifische pathologische Tumorcharakteristika,
Kurz- und Langzeitmorbidita¨t sowie Aspekte der Lebens-
qualität.
Ergebnisse:Zwischen Januar 1996 und April 1998 wurden
881 Patienten und 94 Patienten aus den anderen Kranken-
häusern randomisiert. Die Durchfu¨hrbarkeitsanalyse zeigte,
daß die Kooperation zwischen und innerhalb der ver-
schiedenen, teilnehmenden Disziplinen gut war. Im Hinblick
auf die chirurgische Behandlung wurde diese durch die hohe
Zahl der Operationen, bei denen ein leitender Chirurg
anwesend war, unterstrichen (58%). Die Anzahl der abdomi-
noperinealen Resektionen erschien niedrig (30%), wie auch
der prozentuale Anteil infiltrierter lateraler Resektionsgren-
zen (13%). Die Rate unerwu¨nschter Nebeneffekte der
Radiotherapie war akzeptierbar. So wurde in der Gruppe
der vorbestrahlten Patienten im Vergleich zu den anderen
randomisierten Gruppen, abgesehen von einem ho¨heren
intraoperativen Blutverlust sowie einer ho¨heren Infektions-
rate keine signifikanten Differenzen im Hinblick auf Morbi-
dität und Mortalität gesehen.
Schlußfolgerungen:Die Initialphase dieser Studie verla¨uft
günstig und belegt ihre Durchfu¨hrbarkeit; die pra¨operative
Kurzzeitstrahlenbehandlung ist auch in Kombination mit der
TME eine sichere Behandlungsnahme.
Schlüsselwo¨rter: Prospektiv randomisierte Studie, prima¨res
Rektumkarzinom, TME, pra¨operative Radiotherapie.

HTPUJVÉ
Wtkm% Ljrevtynbhjdfnm kjrfkmyst htwblbds gthdb-
xyjuj htrnfkmyjuj hfrf gjckt cnfylfhnyjq [bhehubb^
hflbjnthfgbb b gfnjkjubxtcrjuj bccktljdfybz^ b
bpexbnm dpfbvjcdzpm kjrfkmys[ htwblbdjd gjckt
nhfycvtpjhtrnfkmyjq 'rcwbpbb (NV") c jncencndbtv
ghtljgthfnbdyjq fl].dfynyjq hflbjnthfgbb&
{fhfrnth bccktljdfybz% Ghjcgtrnbdyjt hfyljvb-
pbhjdfyyjt bccktljdfybt&
Rkbybrf% 80 lfncrb[^ 1 fyukbqcrfz^ 1 ytvtwrfz^ 9
idtlcrb[ b 1 idtqwfhcrfz rkbybrf&
Gfwbtyns% Gfwbtyns c gthdbxysv hfrjv ghzvjq
rbirb^ rjnjhst ,skb hfyljvbpbhjdfys&
Pflfxb bccktljdfybz% Bpextybt kjrfkmys[ htwblbdjd^
ds;bdftvjcnb^ fcgtrnjd^ cdzpfyys[ c jgthfwbtq^
cgtwbabxtcrb[ gfnjkjujfyfnjvbxtcrb[ [fhfrnthb-
cnbr jge[jkb^ f nfr;t hfyyb[ b gjplyb[ gjcktj-
gthfwbjyys[ jckj;ytybq b rfxtcndf ;bpyb&
Htpekmnfns% Pf gthbjl dhtvtyb c zydfhz 1996 ujlf
gj fghtkm 1998 ujlf 881 lfncrb[ b 94 pfhe,t;ys[
gfwbtynjd ,skb hfyljvbpbhjdfys& Ghjdtltyysq
fyfkbp gjrfpfk^ xnj rjjgthfwbz vt;le exfcnybrfvb
bccktljdfybz ,skf [jhjitq& Cjukfcyj ghjnjrjke
,skj gjlndth;ltyj^ xnj ,jkmifz xfcnm jgthfwbq
ghjdjlbkfcm cnfhibvb [bhehufvb (58%)&
Rjkbxtcndj f,ljvbyj-gthbytfkmys[ htptrwbq ,skj
vtymit 30%; ghjwtyn yfkbxbz jge[jktds[ rktnjr d
rhft htptrwbb cjcnfdbk 13%& Ghjwtyn ytufnbdys[
'aatrnjd hflbjnthfgbb ,sk ghbtvktvsv& Rhjvt
,jkmitq bynhfjgthfnbdyjq gjnthb rhjdb b ,jkmituj
ghjwtynf byatrwbjyys[ jckj;ytybq d uheggt
ktxtdjq nthfgbb^ yt ,skj jnvtxtyj cnfnbcnbxtcrb
ljcnjdthyjq hfpybws gj ghjwtyne ktnfkmyjcnb b

Eur J Surg 165

418 E. Kapiteijn et al.



gjcktjgthfwbjyys[ jckj;ytybq vt;le hfyljvbp-
bhjdfyysvb uheggfvb&
Dsdjls% Njxyjcnm ghjdtltybz lfyyjuj bccktljdfybz
,skf [jhjitq& Rhfnrjdhtvtyyfz ghtljgthfnbdyfz
hflbjnthfgbz d cjxtnfybb c NV" zdkztncz ,tpj-
gfcysv vtnjljv&
Rk.xtdst ckjdf% Ghjcgtrnbdyjt hfyljvbpbhjdfyyjt
bccktljdfybt; gthdbxysq hfr ghzvjq rbirb^ NV"-
[bhehubz; ghtljgthfnbdyfz hflbjnthfgbz&
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Schapers, S. P. L. Noord Limburg, VENLO; A. P.
Willig, St Jans Gasthuis, WEERT; A. G. Balk,
Ziekenhuis De Heel, ZAANDAM.

Participating hospitals in other countries:
England: North Hampshire Hospital, BASING-
STOKE.
Germany: Universitätsklinik, MARBURG.
Sweden: Centralsjukhuset, KARLSTAD; U¨ niver-
sitetssjukhuset, LINKO¨ PING; Üniversitetssjukhuset,
MALMÖ ; Vrinnevisjukhuset, NORRKO¨ PING, Örn-
sköldsvik Hospital, ÖRNSKÖLDSVIK; Üniversitets-
sjukhuset, UMEA¨ ; Akademiska Sjukhuset, UPPSALA;
Central Hospital, VA¨ STERÅS; Västervik Hospital,
VÄSTERIK.
Switzerland: Inselspital, BERN.

* Consultant surgeon, radiotherapist or pathologist in The
Netherlands.
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