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given for recalling the opening lines of Romeo andJuliet, I think
a better analysis would be the consideration of three numbered
summaries:

(1) Dunedin, in Otago, is the seat of the University of Otago.
It has an established (1875) clinical and preclinical medical
school, now disadvantaged by a small population drainage area
of 300 000 maximum. To attract competent staff to maintain
the standard of teaching, a full complement of services and
technology needs to be maintained.

(2) Christchurch, in Canterbury, is centrally located in the
South Island. It is a vitally motivated business and industrial
centre driven by ambitious local personalities, which drains a
"specialist area" of 500 000 people. In Christchurch there is a
clinical medical school of the University of Otago, which has

only recently supplemented the service hospital. Is it possible
that continuing ambition is to extend that role ?

(3) New Zealand is a nation of 3m people, whose living is
mainly dependent on the cultivation of 60m sheep: a nation
whose economic wheel is contained within that greater wheel,
the unhappy world economy. As long ago as 1974 New Zealand
was spending 5-9% (and climbing) of its GNP on health and
diverted 70% of that into hospital care, the highest in the world,
whose average was 52-2%. The inter-relationship and the
consequence are plain. Technically advanced hardware is not
made from sheep, and expensive equipment needs to be
expensively imported. Thus there is a limited resource from
which number three has to supply numbers one and two.

I wonder how Solomon would have handled this one?

Clinical Topics

Critical assessment of the clinical TNM system in breast
cancer

REPORT FROM THE YORKSHIRE BREAST CANCER GROUP

Summary and conclusions

Ifuseful conclusions are to result from trials oftreatment
in breast cancer it is vital that the system of classification
is accurate and reproducible. In 348 patients with
operable breast cancer the TNM classification (1974
version) was examined. Surgeons, radiologists, and
pathologists varied considerably in measuring tumour
size (T), surgeons and radiologists agreeing in only
39% of cases, surgeons and pathologists in 54%, and
radiologists and pathologists in 59%. Surgeons and
pathologists agreed on the state of the regional lymph
nodes (N) in 68% of cases. Thus the 1974 version of the
TNM system is an inaccurate method of classifying
breast cancer. The revised 1978 version, however, in-
corporating histopathological findings, should improve
the accuracy of classification, and it is strongly recom-
mended that future trials use this new version.

Introduction

In breast cancer various methods have been suggested of
providing an accurate assessment of spread of the disease and
thus of prognosis. Currently the TNM system is probably the
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one most commonly used as the best means of establishing
uniformity in the staging of breast cancer.' The TNM system
emphasises the importance of accurate information and is
based on clinical assessment of tumour size (T), the state of the
regional lymph nodes (N), and presence or absence of distant
metastases (M). Attention is currently focused on the desirability
of multicentre trials of adjuvant treatment in breast cancer,2-4
and the TNM system is generally used for patient classification.
Accurate staging and classification are vital if trials of treatment
are to be meaningful, and when comparing results from different
centres.5

Reservations as to the accuracy of the TNM system in
breast cancer have recently been expressed by Irving et al,6 and
we have shown7 that surgeons disagree when asked in routine
practice to estimate the size of a tumour. The clinical assessment
of axillary nodes is notoriously difficult and unreliable when
compared with histological methods.8 9 Further, a significant
proportion of women with clinically operable breast cancer may
have occult metastatic bone deposits found only by bone
scan'10 11

Each category of the TNM system is thus open to doubt as
regards the accuracy of the information recorded, and the
validity of the system should be questioned.
We examined data from a prospective, unselected series of

women with breast cancer classified by the TNM system (1974
version). These patients formed part of a larger study of
prognostic factors in breast cancer, and we had not originally
intended to study the TNM system itself until we became
avare that our data collection indicated serious problems in
categorising patients with this method.

Patients

All patients in this study presented with previously undiagnosed
breast cancer to the clinics of the surgical members of the Yorkshire
Breast Cancer Group (YBCG) between May 1975 and December
1977. The series comprised patients believed clinically to have
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operable disease, and, although not consecutive owing to factors such
as annual leave, was prospective and unselected, and included all
cases of suspected cancer before histological confirmation. Of 432
patients seen, 25 were excluded as completed protocols were not

returned and 23 were rejected having been found, on histology,
to have benign disease. Of the remaining 384, data for both tumour
size and state of the lymph nodes were available in 348, and these
formed the basis of the present analysis.

Methods

As each patient presented in a clinic a detailed history was taken
and physical examination carried out using a form designed specially.7
Mammography or xerography was routinely used in six of the clinics,
and the radiologists were asked to measure carefully the radiological
sizes of the lesions. All women came to surgery shortly after their
initial consultation, pathological data were available from the excised
specimens in all instances, and the pathologists were asked to measure
the maximum cross-sectional diameter of the tumour, in addition to
reporting on the pathological state of the axillary lymph nodes.

Data from clinical examination, mammography, and pathology
were subsequently compared by data analysts, none of whom had
collected the initial data. Analysis was performed using the SBSS
statistical package and the University of Leeds ICL 1960A computer.

Results

SIZE OF PRIMARY TUMOUR (T)

The basis of the T stage is the clinical assessment of the largest
palpable diameter of the tumour. For the present analysis all sizes
were recorded in centimetres and allocated to the appropriate T
category. Agreement is defined as the percentage of cases for which
two estimates of size are available, and in which the two clinicians
three as to the T category. Surgeon and pathologist agreed on tumour
size in only 182 cases (54%) (table I); the surgeon overestimated in
132 cases and underestimated in 22.

Surgeons and radiologists estimated tumour size in only 137 of the
348 patients since mammography and xerography were available in
less than half the participating clinics (table II). The proportion of
TI, T2, and T3 cases in which mammography was performed,
however, was constant (36%, 38%, and 38% respectively). Here
surgeons and radiologists agreed in only 39% of cases. It is accepted
that mammography indicates a smaller tumour size than that
found by the clinicians and this was so in 73 cases, but on seven

occasions the surgeon's estimate was less than that of the radiologist.
Radiologists and pathologists agreed in 59% of cases (table III).

Neither group tended to under- or overestimate, and they agreed
more than either of the other pairs.

TABLE I-Comparison of surgeons' and pathologists' assessments of tumour
size (T)

Pathologist
Surgeon Surgeon

T, T, T, Unknown Total

T, 45 9 3 1 58
T, 80 121* 10 2 213
T, 9 43 16* 2 70
Unknown 2 5 0 0 7

Total 136 178 29 5 348

Agreement 340 70 c.o 550O0 540/*

*Agreement = 182/348 (54 %).

TABLE ii-Comparison of surgeons' and radiologists' assessments of tumour
size (T)

Radiologist
Surgeon

Tl Ta ~~T3 Not done Total

T, 15* 6 0 37 58
T2 46 36* 1 130 213
T3 6 21 1* 42 70
Unknown 2 2 1 2 7

Total 69 65 3 211 348

Agreement 220o 570o 500% 39%O*

*Agreement= 52/137 (390,,).
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TABLE in-Comparison of pathologists' and radiologists' assessments of tumour
size (T)

Pathologist
Radiologist

T, T, To Not done Total

T, 44* 24 1 0 69
T, 19 36* 9 1 65
T, 1 1 1* 0 3
Not done 72 117 18 4 211

Total 136 178 29 5 348

Agreement 69% 59% 9% 59%*

*Agreement= 81/137 (59%).

STATE OF THE REGIONAL LYMPH NODES (N)

Surgeons and pathologists agreed in 197 out of 289 (68%) cases
(table IV). Of 211 clinical NO cases the pathologist could not supply
any information as to the state of the lymph nodes in 31 (table V),
most of these patients coming from surgeons who do not routinely
dissect the axilla. In a further 43 patients the pathologist could not
find any lymph nodes in the axillary fat, and in 77 he found lymph
nodes but none contained metastases. No fewer than 60, however,
had evidence of metastases in axillary lymph nodes.

In Ni cases surgeons and pathologists agreed more often. In 121
clinical Ni cases, the pathologist confirmed lymph nodes in 113,
failed to confirm nodes in only five, and in a further three no patho-

TABLE iv-Comparison of surgeons' and pathologists' assessments of state of the
regional lymph nodes (N)

Surgeon

Negative Positive Undecided/no
(NO, Nla) (Nlb, N2, N3) information Total

Pathologist (negative) 139* 24 13 176
Pathologist (positive) 68 58* 9 135
No nodes found/no

information 32 4 1 37
Total 239 86 23 348

*Agreement = 197/289 (68 %).

TABLE v-Comparison of surgeons' and pathologists' assessments of state of the
regional lymph nodes (N). Detailed analysis

Surgeon
Pathologist

Ni
NO N2 N3 No Total

Nla Nia/Nlb Nlb information

Nodes (negative) 77* 18* 10 20 0 0 2 127
Nodes (positive) 60 8 9 48* 10* 0 0 135
No nodes found 43* 1 1 3 1 0 0 49
No information 31 1 0 2 1 1 1 37

Total 211 28 20 73 12 1 3 348

*Agreement = 196/289 (68 °'%).

logical information was available. Thus when the surgeon palpates
nodes he and the pathologist will usually agree as to their existence,
but their respective interpretations of the pathological state of the
nodes differs considerably.
Of 28 Nla patients (nodes palpable but not thought to contain

metastases) only the nodes of 26 were available for histology. Surgeon
and pathologist agreed in 18 cases and disagreed in eight, the path-
ologist finding nodes containing metastases that the surgeon had not
suspected clinically.

In the larger Nlb group (nodes palpable and thought to contain
metastases) 71 of 73 cases were available for assessment. Pathologist
and surgeon agreed in 48 cases, but in 20 the surgeons mistakenly
predicted metastases that were not confirmed on histopathological
examination, and in three the pathologist could not find any lymph
nodes in the specimen.
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In a small group of 19 cases the surgeon was uncertain as to whether
or not cancer was present in the lymph nodes that he could palpate
(Nla/lb), but the pathologist found affected nodes in 10.
Thus in the Ni group as a whole surgeon and pathologist disagreed

in one-third of cases. The surgeon may not only fail to appreciate
nodes that are affected by tumour, but also mistakenly predict
metastases.
The present study is concerned only with early breast cancer and

does not therefore consider N2 cases, but in assessing the TNM
system surgeon and pathologist agreed in 10 of 12 such cases.

Discussion

The International Union Against Cancer (UICC 1974)
points out that one of the purposes of the TNM classification
is to provide a simple and practical method enabling a com-
parison to be made of clinical material and of the results of
different types of treatment.

In breast cancer there are obviously serious problems with
both the T and N categories. In measuring tumour size our
results are remarkable for their consistent inconsistency. The
exact interpretation of the results depends on the degree of
accuracy that can be ascribed to mammography, pathology, or
clinical assessment. The difficulty of obtaining an accurate
tumour size is probably due chiefly to inaccurate and non-
reproducible clinical measurements, despite our attempts to
standardise these, initially by using callipers and more recently
clear plastic rulers.

In considering the state of the lymph nodes our experience is
comparable with that of other workers. In one-third of the
NO cases pathologists will find nodes that contain cancer, and
when asked to try to evaluate palpable nodes the surgeon will
be correct in no more than 70% of cases.
When interpreting our results two notes of caution are

necessary. Firstly, the problems apply to the 1974 TNM
classification. A revised version allowing histopathological
findings to be taken into consideration became available in
1978, so that staging should become more accurate.

Secondly, the present survey has the drawback that although
the number of cases was large and the series unselected not all
patients underwent every investigation. The survey, however,
represents clinical practice in this geographical area, and is the
best that can be achieved when a group of clinicians pools data
for comparative purposes. It therefore almost certainly reflects
the probable quality of data input in, for example, a multi-
centre trial.

As a result of our experience it seems appropriate to state
some conclusions and recommendations.

(1) Although the UICC classification allows the mammo-
graphic size of the tumour to be taken into account when
assessing tumour size it would seem wiser and more accurate to
accept only the pathological size of the tumour-this is implicit
in the 1978 update of the TNM system.

(2) The state of the lymph nodes can be assessed accurately
only by histopathology.

(3) As more advanced techniques, including bone scanning,
are used to detect occult metastases the validity of the presence
or absence of distant metastases (M) part of the system will
possibly improve.

(4) A more accurate assessment of an individual patients'
prognostic profile will be obtained only when details of tumour
pathological grade, steroid receptor analysis, and a more
scientific assessment of occult metastatic disease are added to
accurate definition of tumour size and pathological nodal state.
Until this is available for each woman we would recommend that
the 1978 revised version of the UICC TNM system be used by
all centres conducting major trials in breast cancer.

We are grateful to Mr F T de Dombal, who first drew our attention
to the potential problems of the TNM system, and to Mrs A Dyson,
Mrs I King, and Mrs J Elwine for typing the manuscript.
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What psychiatric syndromes may follow cardiac surgery, apart from
transient postoperative confusional and anxiety states.?

"Postoperative psychosis is striking in its predilection for patients
who have undergone open-heart surgery."' Clearly open-heart
surgery specifically is much more associated with psychiatric
complications than are other forms of surgery, including operations
on the aorta and coronary vessels. Furthermore, the study quoted
showed that a preoperative psychiatric interview and increased
personal attention for the patients reduced the frequency of psychosis
after cardiotomy by as much as half. All forms of psychiatric dis-
turbance can occur. Neurotic reactions may be of all types, but states
of anxiety and depression will be commoner than hysterical and
obsessional illnesses. Such conditions are more likely to occur in
patients with vulnerable personalities, current mental stresses,
previous episodes of neurotic breakdown, and in those lacking social
support. Psychotic presentations quite commonly include transient
delirium and confusion, often with perceptual distortions, hallucina-
tions, and sometimes delusions. These conditions may be associated
with disorientation and disturbed behaviour which can cause the
patient to disrupt his monitoring equipment; he may also seriously
disturb other patients. These symptoms are usually of temporary
duration but this is not necessarily so. Sometimes irreversible cerebral
damage may cause varyingly severe degrees of dementia, which is
permanent. In addition surgery generally is known to precipitate
schizophrenic illnesses or manic-depressive states in those predisposed.

The psychiatric conditions may result from psychological causes,
including anxiety about the potentially dangerous operation carried
out on a traditionally well-respected organ and concern about the
prognosis, and possible chronic incapacity. Organic contributions
will include periods of anoxia, emboli, blood-pressure changes, and
arrhythmias. Advancing age will be relevant as well. Usually, however,
the aetiology is a multiple one. So the need for special psychological
effort and understanding with patients about to undergo open-heart
surgery is clear.

' Layne OL Jr, Yudolsky SC. Postoperative psychosis in cardiotomy patients.
The role of organic and psychiatric factors. N Engl3' Med 1971;284:518-20.

What is the mechanism of "pins and needles," and what are the causes of
this symptom ?

The sensation of pins and needles is a non-specific symptom that
indicates dysfunction at some point in the sensory pathway from skin
to nerve trunks to spinal cord to the brainstem and finally to the
sensory cortex. The commonest causes are a pressure palsy of a limb-
for instance, common peroneal palsy; or a lesion affecting the
posterior columns of the cord-for example, multiple sclerosis. Pins
and needles in the thumb and forefinger and along the radial aspect of
the arm to the elbow, however, suggest that a root lesion is affecting
the sensory root at C6 level. A cause for this should be sought in the
neck.
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