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Dukes' staging is poorly understood by doctors managing
colorectal cancer

KS Mainprizel, NJMcC Mortensen', BF Warren2

Departments of 'Colorectal Surgery and 2Cellular Pathology, John Radcliffe Hospital, Oxford, UK

Objective: This study set out to investigate the current understanding of Dukes' staging for
colorectal cancer.

Design: A questionnaire was distributed to surgeons and general practitioners attending colorectal
meetings asking for a definition of Dukes' stages A, B and C. Results were analysed blind by two
authors jointly to assess accuracy as correct, within definition, or incorrect. Within definition was
defined as a description fitting within but not covering all tumours within that stage.
Results: 128 answers were received from 48 GPs, 7 final year medical students, 38 house officers
and SHOs, 19 higher surgical trainees and 16 consultants. Overall, 3.9% defined all three stages
correctly and 13.3% got all three definitions incorrect. Correct stages were Dukes' A 7.8%, Dukes' B
16.4% and Dukes' C 29.7%. Two consultants (12.5%) achieved three correct definitions, as did two
HSTs (10.5%). No GPs had all three stages correct and 10 (20.8%) were wrong in all three. If those
said to be within definition were considered right, 35.1% were correct for all three stages with
76.6% getting Dukes' A correct, 46.9% Dukes' B and 56.6% Dukes' C.
Conclusions: Dukes' staging is, therefore, still poorly understood by doctors managing patients
with colorectal cancer. The introduction of proformas will reduce the reliability upon memory for
this and more complex staging classifications.
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Ever since Dukes, a pathologist at St Mark's Hospital in
London, published a staging system for rectal cancer

in 1929,1 the importance of staging in this disease has not
been disputed. It is necessary to give the patient advice
about the prognosis and also helps medical staff in the
decision as to whether adjuvant radiotherapy and /or
chemotherapy should be offered. Since the mid-1930s,
Dukes' staging system has been applied to colonic cancer,

as well as rectal, and more complicated staging systems
have been developed, needing more information and
more facts to be remembered. We, therefore, decided to

study the understanding doctors, who are involved in the
management of colorectal cancer patients, have of the
Dukes' staging system,

Materials and Methods

A questionnaire was distributed to surgeons and general
practitioners attending colorectal meetings asking for a

definition of Dukes' stages A, B and C. The results were

analysed blind by two authors (KSM and BFW), jointly, to
assess accuracy as correct, within definition, or incorrect.
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Table 1 Distribution ofanswers by medical post held

No. of answers All 3 correct All 3 wrong A correct B correct C correct

General practitioner 48 0 10 4 13 11
Medical student 7 1 1 1 4 2
House officer 8 0 2 2 2 0
Senior house officer 30 0 2 18 14 10
Specialist registrar 20 2 1 8 13 11
Consultants

Non-colorectal 14 1 1 4 8 7
Colorectal 2 2 0 2 2 2

Within definition was defined as a description fitting, but
not covering all, tumours within that stage. Each answer
was classified for Dukes' staging in 1929, 1932 and then
the modification in 1949 by Kirklin.

Results

A total of 150 questionnaires were distributed with 128
answers received from 48 of 59 GPs, 7 of 12 final year medical
students, 38 of 40 house officers and SHOs, 19 of 21 higher
surgical trainees and 16 of 18 consultant surgeons (Table 1).

Overall, 3.9% defined all three stages correctly and 13.3%
got all three definitions incorrect. Correct stages were Dukes'
A 7.8%, Dukes' B 16.4% and Dukes' C 29.7%. Two consult-
ants (12.5%) achieved three correct definitions, as did two
HSTs (10.5%). No GPs had all three stages correct and 10
(20.8%) were wrong in all three (Table 1).

If those said to be within definition were considered
right, 35.1% were correct for all three stages with 76.6%
getting Dukes' A correct, 46.9% Dukes' B and 56.6% Dukes'
C (Table 2).

For surgeons having passed their FRCS (SpRs and con-
sultants), only 5 of the 36 (13.9%) completing the question-
naire were correct for all three stages and 2 of the 36 (5.5%)
were incorrect for all three stages.

Discussion

In the 1920s, Lockhart-Mummery2 looked at 200 cases of
rectal cancer and devised a clinical staging system, which
Dukes developed into a staging system for rectal cancer in
which the depth of invasion and absence or presence of
lymph node metastases was important.' Much of the
confusion surrounding the staging of colorectal cancers
arises from Dukes himself, as in 1929 he proposed that
stage A be applied to a malignant tumour which extended
into the submucosa, but not into the muscle coat. Stage B
extended into the muscle coat but not into the perirectal
tissues directly and stage C spread by direct continuity into
the perirectal tissues (Table 3).

In 1932, Dukes then modified his staging system3 so that
stage A was defined as limited to the wall of the rectum, B
spread directly into the extrarectal tissues and C was

Table 2 Results of the questionnaire responses

All three Dukes' stages correct 6/128 4.6%
All three Dukes' stages wrong 17/128 13.37o
A correct 39/128 35.1%o
B correct 56/128 48.4%o
C correct 43/128 38.3%

Table 3 Dukes' 1929 classification

A A malignant tumour in which growth extends into the
submucosa, but not into the muscle coat

B The tumour growth extends into the muscle coat, but
has not spread by direct continuity into the perirectal
tissues

Bi The circular muscle coat is the limit of growth
B2 The longitudinal muscle has been reached

C Malignant tumour which has spread by direct
continuity into the perirectal tissues

Table 4 Dukes' 1932 classification with 1935 modification

A Growth limited to the wall of the rectum

B Extension of growth to extrarectal tissues but no
metastases in regional lymph nodes

C Metastases in regional lymph nodes
Cl Regional lymph nodes positive
C2 Lymph nodes at the point of mesenteric blood vessel

ligation involved

defined as the presence of lymph node metastases. This
was developed further in 1935 by Gabriel, Dukes and
Bussey,4 when stage C was subdivided into Cl where only
regional lymph nodes were involved and C2 when lymph
nodes at the point of the mesenteric vessel ligature were
involved (Table 4). This is what is known as the full Dukes'
classification. It was soon realised that this was prog-
nostically useful and equally applicable to colonic cancer.5

Unfortunately, two other staging systems were then
published which were modifications of Dukes' system;
however, they were confused with it and even had Dukes'
name misapplied to them. The first was that produced by
Kirklin and colleagues in 1949,6 where stage A had to be
confined to the mucosa, stage Bi involved the muscularis
propria but did not penetrate it, B2 penetrated the
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Table 5 Astler and Coller staging system

A Cancer limited to the mucosa

Bi Cancer involves the muscularis propria but does not
penetrate through it

B2 Cancer penetrates through the muscularis propria

Cl Cancer still confined to the bowel wall with lymph node
metastases

C2 Cancer penetrates the bowel wall with lymph node
metastases

muscularis propria and C had involved lymph nodes. Then,
in 1954, Astler and Coller7 modified the Kirklin system by
subdividing the lymph node involvement into Cl when the
tumour was confined to the wall with positive lymph nodes
and C2 when the wall was penetrated by tumour, which also
involved lymph nodes (Table 5). In our study, the majority of
respondents who described Dukes' stage A incorrectly said
that the tumour was confined to the mucosa, thus missing
some of the Dukes' A tumours, and the Kirklin system may
be responsible for this confusion.

It is difficult to understand the confusion with Dukes'
stage C tumours as lymph node involvement is necessary to
stage a tumour as C in all the above staging systems, except
Dukes' 1929 classification, which itself is not widely quoted
in modem publications.

The TNM staging system is the current staging system,
which is gaining widespread use since its initial description in
1954 by Denoix8 and adaptation to colorectal cancer by Beahrs
and Myers.9 However, this system is more complicated than
the Dukes' system, requiring many more facts in order to
stage a patient's cancer. This system has already undergone
three modifications since 1983 making the clinician's task of
remembering the scoring more difficult.

Another factor we believe is partly responsible for the
lack of accurate understanding of the Dukes' classification
is the wide disparity in the commonly used textbooks of
surgery and pathology in what the staging system is. For
instance several describe the Dukes' staging system using
the 1935 modification,'s'4 whereas others quote the 1932
classification"'-8 and some misquote Dukes and mix up his
classifications with the aforementioned later modifi-
cations.19'20
We hope that lessons will be leamed from the confusion

around Dukes' staging so that the TNM staging system will
be accurately applied and few modifications made to it. The
introduction of proformas should also decrease the reliance
upon memory of the relevant staging classifications.

Therefore, accurate comparison of treatments for like stages
can be implied from trials and the patients will benefit from
the medical staff having a full understanding of the
staging system in use.
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