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Undergraduate Education about Cancer
W.T. Smith, M.H.N. Tattersall, L.M. Irwig and A.O. Langlands

The quality, quantity and balance of undergraduate cancer teaching in Australian Medical Schools were
investigated by a survey, using a self-administered questionnaire, of recent graduates from all Australian medical
schools. Stratified random cluster sampling was used and a response rate of 84% (389 respondents) was achieved.
The results revealed substantial differences in knowledge, experience in, and rating of teaching between the
medical, surgical, radiotherapeutic and palliative components of cancer management. The proportions of
graduates who had never attended radiotherapy and palliative care clinics or units (42.3% and 49.9%, respectively)
were more than double the proportion who had never attended medical and surgical cancer clinics or units (17.5%
and 10.9%, respectively). More than twice as many graduates rated their instruction in the palliative management
of cancer as poor or very poor (29.4%) compared with those rating their instruction as poor or very poor in both
cancer prevention (8.4%) and treatment for cure (14.6%). The respondents displayed a considerable lack of
knowledge about radiotherapy treatment options, and reported a lack of perceived competence in doing cervical
smears. Their answers to questions about 5-year survival of selected cancers, about the existence of screening
tests validly shown to reduce mortality, and the ages at which breast and cervical cancers are likely to develop all
revealed worrying levels of incorrect knowledge. There was some important disturbing variation in levels of
knowledge, experience and rating of cancer instruction between states and between universities.

Eur ¥ Cancer, Vol. 27, No. 11, pp. 1448-1453, 1991.

INTRODUCTION
A SURVEY of cancer education for medical students in 1986
resulted in the Australian Cancer Society (ACS) developing
guidelines for an “ideal” cancer curriculum for medical under-
graduate teaching. This document has many similarities to
guidelines recommended for a European undergraduate
oncology curriculum proposed following the consensus work-
shop on a curriculum for medical students in Europe (jointly
organised by the EEC and EORTC) [1, 2]. The present study
investigated medical students’ knowledge, perceived skills and
undergraduate experience in cancer. It was planned to identify

any serious deficiencies in undergraduate cancer curricula com-
pared to the ACS guidelines, in order to enable recommendations
for curriculum review, and as a baseline against which future
curriculum changes could be assessed.

In recent years there have been many publications on what
should be included in undergraduate curricula as assessed by
teachers, interest groups and institutions {3-7]; how to decide
what to include in a curriculum [8-11]; descriptions of the
composition of curriculum committees [12] and sources of data
and even “how to do it” instructions on the politics and
machinery of curriculum change [13].
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However, no valid instrument to rate instruction, or measure
knowledge, experience and perceived skills in cancer among
medical undergraduates was found in the literature. Apart from
Tattersall et al. [14] and correspondence from A. Ravaud
(Foundation Bergonié, Bordeaux, France), no studies were
found which specifically addressed these issues in relation to
cancer. The literature contained numerous papers assessing the
type and frequency of educational opportunities for medical
undergraduates, most commonly through surveys of institutions
and teachers [15-17]. Surveys of the students’ actual attendance
at these education sessions (or their recalled attendance) are
undertaken less frequently, as are surveys of student satisfaction
with their teaching [18]. Outcomes even less frequently meas-
ured are knowledge, skills and perceptions of the undergraduate
[13, 14, 19].

This paper reports on the results of the survey of aspects of
oncology knowledge, exposure to oncology instruction and
satisfaction with oncology teaching among graduates from Aus-
tralian medical schools who began internship in January 1990.

METHODS
The survey

The instrument used in this survey was a self-administered
questionnaire. The content of the draft instrument was derived
from the Australian Cancer Society curriculum recommen-
dations for undergraduate education about cancer and from a
self-administered questionnaire previously used by Tattersall et
al. [14].

Preliminary forms of the questionnaire were reviewed by a
group of 20 persons identified as involved in undergraduate
oncology teaching from several medical schools in Australia.
Pilot testing was done amongst junior medical staff at a major
Sydney teaching hospital. After each stage of pilot testing and
feedback from experts, items in the questionnaire were reviewed
and refined. The final version of the questionnaire (available
from M.H.N.T.) took approximately 15 minutes to complete.

Measurements obtained

The questionnaire measured knowledge, perceptions of skills,
exposure to teaching and rating of instruction in oncology in
undergraduate training, and obtained data on sociodemographic
variables.

Knowledge. Knowledge of cancer screening; management
options for selected cancers; prevalence and incidence of, mor-
tality from, and prognosis for selected common cancers were
measured by a combination of open-ended and multiple choice
questions.

Perception of skills. The graduates were asked to rate their
skills in several oncology-related skills on a five-point Likert
scale. The scale options were very, quite, somewhat, a little and
not at all competent.
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Exposure to cancer teaching. The graduates were asked to
estimate the number of hours spent in various clinical oncology
settings, and to indicate any of a selection of common cancers
for which they had not examined a patient.

Rating of cancer instruction. The graduates were asked to
rate their instruction in cancer prevention, management of
potentially curable cancer and palliative management of cancer
on a five-point Likert scale with the options very good, good,
OK, poor and very poor.

Sociodemographic data. Details of the university of gradu-
ation, sex and career goals of the respondents were collected in
the survey. State and hospital of internship were known from
the sampling strategy.

The sample

A stratified random cluster sample of graduates starting their
internships in January 1990 was selected. The sampling strategy
randomly selected hospitals weighted by expected intern num-
bers at each hospital (thus “clusters” of interns), and stratified
by state. This selection strategy has the effect of oversampling
the smaller universities, decreasing the confidence intervals
of medical school-specific point estimates. The survey was
conducted during the first week of internship, in January 1990.

Analysis

The returned questionnaires were coded, with identifiers for
state and hospital added. Programs were written in SAS [20] to
provide frequencies of answers to each of the questions in the
instrument, and to provide crude cross-tabulations of answers
by sex, by state and by university of graduation. Selected
findings were tested for statistical significance by 7 tests, using
SAS or the SPIDA [21] statistical package. Due to the sampling
design, adjustments were made for pooled point estimates and
confidence intervals. The pooled estimates were calculated by
summing the number of respondents in each state weighted by
the number of potential respondents in each state, and dividing
the total by the number of potential respondents in Australia.
The variance was calculated using the method described by
Yates [22] for a stratified sample with probability proportional
to size. All confidence intervals presented in the text are at the
95% level, adjusted for sampling strategy. All P values marked
by an asterisk are from partitioned %? tests with one degree of
freedom.

RESULTS

Response rate

The sampling strategy resulted in 13 hospitals being selected
Australia-wide; four from New South Wales (INSW), three from
Victoria, two from Queensland and South Australia, and one
each from Western Australia and Tasmania. The overall
response rate was 84%, with 389 respondents, 55% males, 40%
females and 5% of unreported sex. 39% of respondents were
from NSW, 23% from Victoria, 21% from Queensland, 7% from
SA and 5% each from WA and Tasmania. Response rates from
interns at each hospital ranged from 57% to 100%.

Students’ career goals

No differences were noted between responses from males and
females for any questions other than career goals, where the
most noticeable differences are in the choices of surgery and
general practice.
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Table 1. Respondents’ career goals
Career goal Overall Females Males
General practice 19.7 25.8 16.9
Internal medicine 18.7 13.6 23.9
Surgery 15.3 4.5 24.4
Other 15.3 15.5 16.4
Undecided 13.5 21.9 8.5
Paediatrics 6.2 10.3 3.8
Obstetrics and gynaecology 2.8 3.9 2.4
Psychiatry 1.8 1.9 1.9
Percentage.

The most obvious differences between graduates from differ-
ent medical schools was in the choice of general practice as a
goal: only 10% of University of Sydney graduates expressed this
goal, compared to 54% from Adelaide University, and 20.9%
overall.

Graduates’ responses about their competence, exposure to and
quality of teaching

Perceptions of skills. We found that 22.3% (CI 12.1-32.5%)
of the students rated their ability to do a cervical smear as “a
little” or “not at all” competent and 10.7% (CI 2.7-18.7%) rated
their ability to recognise a melanoma as “a little” or “not at all”
competent. Only 5.3% (CI 2.0-8.6%) considered themselves to
be “a little” or “not at all” competent in teaching breast self-
examination, but more than 70% of graduates felt “a little” or
“not at all” competent to discuss death with a dying patient.
There was found to be no association between a career goal of
general practice and perceived competence in doing a cervical
smear (x> = 1.55,df = 1, P = 0.2).

Exposure to cancer teaching as an undergraduate

Exposure to patients with specific cancers. 17.4% (CI
10.1-24.7%) of graduates had never examined a patient with
rectal carcinoma, 13.9% (6.0-21.8%) had never examined any-
one with a malignant melanoma, and 19.8% (11.7-27.9%)
had never examined someone with carcinoma of the mouth.
Differences existed between the states; most notably, the pro-
portion of South Australian graduates never having examined a
patient with each of these cancers was 2.8-10 times higher than
the proportion of graduates who had never examined such
patients in all other states (¢ of S.A. vs. all other states for each
cancer were significant, P < 0.02* in all except lung cancer,
P = 0.25%).

Attendance at cancer-related clinics. There were significant
differences in the numbers of students who had attended (at
least once) clinics focusing on different types of cancer manage-
ment, with more than double the number of respondents
reporting never having attended a palliative care or radiotherapy
clinic or unit, compared to medical or surgical oncology clinics
or units (Table 2). Considerably more graduates from Victoria
(74.7%, P < 0.0001*) and South Australia (81.5%,
P < 0.0001*) reported never having attended palliative care
facilities than graduates of other Australian medical schools
(49.9%). Victorian medical schools (71%) again provided a
significantly greater proportion of graduates (than all other
medical schools combined, 42.3%) who had never attended a
radiotherapy clinic (P < 0.0001*). Over twice as many South
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Table 2. Percent of graduates spending no time in a different
cancer clinic or unit

Clinic or unit Graduates who never attended
Medical oncology 17.5

Surgical oncology 10.9

Palliative care 499
Radiotherapy 42.3

Percentage.

Australian graduates had never attended a medical oncology
unit (46%) compared to other graduates (18%) (P = 0.016*).

Rating of instruction

There were significant differences in the graduates’ ratings of
their instruction in prevention, treatment and palliation of
cancer (¥* = 82, P < 0.0001*). The graduates rated their
instruction in cancer prevention and cancer treatment mainly as
“OK” to “very good”, with only 8.4% (CI 0.4-16.4%) and
14.6% (CI 6.7-22.5%), respectively, rating such instruction as
poor or very poor. In contrast, instruction in the palliative
management of late stage cancer was rated as poor or very poor
by 29.4% (CI 21.9-36.9%) of respondents.

State differences were apparent only with respect to rating
of instruction in cancer treatment, where 37% of the South
Australian respondents rated their instruction as being poor or
very poor, significantly different (P < 0.05*) from other states
with, overall, 12.2% rating it as poor or very poor.

Questions of knowledge: prevention, screening and detection

Pap smears. Almost all respondents (99%) identified the
recommended frequency of Pap smears to be between 1 and 3
years. However, Table 3 shows that 15.6% of graduates incor-
rectly believed that Pap smear screening should cease at meno-
pause or at ages below 65.

The only noticeable differences between states in the responses
to these questions were the Western Australians, of whom 32%
considered that Pap smear screening should cease at menopause
or at ages below 65, compared to an overall 15% in the other
states (x2 = 13.8,df = 1, P < 0.001%).

Knowledge of valid screening tests. Table 4 summarises the
answers to questions about screening tests which have been
demonstrated in valid studies to reduce mortality from selected
cancers. For lung cancer, 7.0% of respondents (incorrectly)
believed that a valid screening test exists which has been shown
to reduce mortality (CI 0.0-15.0%), and 33.6% believed that
such a screening test existed for melanoma (CI 17.3-49.9%).

Table 3. Time at which respondents considered Pap smear screening

Should commence Should cease

Time Graduates Time Graduates
Start sexual relations 86.9 Never 63.6
Menarche 1.9 Ages 70+ 12.0
Age 15-25 7.0 Ages 50-65 8.5
Age 30+ 2.1 Menopause 7.9

Percentage.
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Table 4. Respondents who con-
sider a valid screening test exists
for various cancers

Lung 7.0
Cervix 95.4
Prostate 17.1
Breast 77.1
Melanoma 336
Colon 39.7
Percentage.

Preventable cancers. The graduates were asked to list three
cancers which are preventable, and to describe how they may
be prevented. The three most commonly selected cancers were
lung cancer (85%), skin cancer (77%) and cervical cancer (58%).
Avoidance of cigarettes was cited as the method of prevention
by 99% of respondents listing lung cancer as preventable,
avoidance of sunlight by 97% of respondents listing skin cancer,
and regular Pap smears for cervical cancer by 92%.

Cancer management

Treatment with curative intent. The respondents were asked
to decide which of seven listed cancers are treatable with curative
intent following blood-borne metastases. Whereas testicular and
choriocarcinoma can be treated with curative intent, they would
not be so treated by 26% and 36% of graduates, respectively,
and although metastatic lung cancer is not regarded as treatable
with curative intent, 16.3% of respondents would treat it as so.
State differences in responses were most marked for lung cancer,
where 32% of the Victorian respondents would treat with
curative intent (significantly more than for other states, %2
= 4,17, df = 1, P < 0.05*) and for testicular cancer, where
48% of South Australian respondents would not treat with
curative intent, significantly more than for other states (%?
= 11.94,df = 1, P < 0.001%).

Radiotherapy. Radiotherapy was considered by a majority of
respondents to be a good alternative to surgery in only one
cancer: cancer of the mouth, chosen by 63.4% of respondents.
Less than 40% of respondents (correctly) considered radio-
therapy to be an equally good treatment modality to surgery in
early cancer of the cervix (see Table 5). The most noticeable
difference between states was that more than twice as many
graduates from NSW compared to other states believed
(incorrectly) that radiotherapy was a good alternative treatment
to surgery for malignant melanoma (¥x? = 21.39, df = 1,
P < 0.001%).

Cancer palliation. The graduates were asked to list two tech-
niques of pain control other than analgesic medication in patients
with incurable cancer. Table 6 presents the most commonly
listed techniques.

Epidemiology

Proportion of Australian deaths due 1o cancer. Over one in six
of all graduates underestimated by more than 10% and over one
in six graduates overestimated by more than 10% the correct
estimate of the proportion (25%) of deaths in Australia which
are due to cancer.

Most common causes of cancer death. The most common choices
for the three main cancer causes of death in men (correctly)
listed by respondents were lung, colon and prostate cancer, with
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Table 5. Respondents who answered “yes” to

the question “Is radiotherapy an equally good

alternative to surgery in the management of the
follounng cancers at a resectable stage?”

Cancer of floor of mouth 63.4
Cancer of the anus 35.2
Early cervical carcinoma 38.2

Malignant melanoma 6.9
Non-small cell lung cancer 334

Percentage.

less than 10% listing any cancers apart from these three. For
cancer deaths in women, breast, lung and colon cancer were the
most frequent choices, but with almost 20% including carcinoma
of the cervix in their three choices. The most frequent choices
of graduates for the three commonest causes of cancer deaths
for women were also correct, if carcinomatosis of unknown
origin is excluded.

Risk of developing cancer.  Over a quarter (30%) of respon-
dents thought that a woman’s greatest risk of developing breast
cancer was in her 30s and 40s. For cervical cancer, 62% thought
that the greatest risk was also in the 30s and 40s, with only 10%
believing that the greatest risk of developing cervical cancer was
in a woman’s 60s. In fact, in both cases, the greatest risk of
developing cancer is in the woman’s 60s or older. There was
no association between knowledge of age at greatest risk of
developing cervical cancer and knowledge of when Pap smear
screening should cease (%2 = 0.13,df = 1,P = 0.7).

S-year survival. Nearly half (44%) of respondents incorrectly
answered that operable non-small cell carcinoma of the lung had
a 50% S-year survival rate.

DISCUSSION

The low percentage of respondents intending to enter general
practice causes some concern, given that more than double the
number intending to are destined to become general prac-
titioners.

The graduates perhaps perceived themselves as having low
competence in doing a cervical smear because they were not
taught how. We considered the possibility that a career goal
other than general practice may have led students to underrate
learning a procedure—such as a cervical smear—performed

Table 6. Techniques for palliative pain control

Respondents listing technique

Technique as 1 of 2 alternatives
Nerve block 4.3
TENS 31.3
Relaxation/hypnotherapy 30.6
Radiotherapy 19.7
Operative/medical treatment

of cancer 17.9
Adjuvant medications 12.7
Acupuncture 10.4
Percentage.

TENS = transcutaneous electrical nerve stimulation.
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mainly in general practice, but no association was found between
perceived competence and career goal. Their knowledge of
when to begin and how frequently to do cervical smears was
reasonable, but the need to continue screening into later life was
not as well appreciated. Surprisingly, there was no association
between the respondents’ poor knowledge of the age a woman is
most likely to develop carcinoma of the cervix and their lack of
knowledge of how long to continue screening.

Less than 30% of respondents felt able to discuss death with a
dying patient. While this may be a reflection of their inexperi-
ence, it does support both the graduates’ own reports that they
spent little time in palliative care facilities and their poor
rating of palliative care instruction during their undergraduate
training. In addition to the reported low exposure rates to
management of some phases of cancer patient care, a disturbingly
high proportion of graduates report no experience of examining
patients with common cancers such as rectal cancer, melanoma
and cancer of the mouth.

The respondents rated their instruction in the palliative
management of late stage cancer lower than their instruction
in prevention or treatment for cure, with almost a third of
respondents rating their palliative instruction as poor or very
poor. This could be a result of their low exposure to palliative
care clinics and units, either because they are inaccessible or
non-existent. However, these low rates of attendance at clinics,
and especially the rates in Victoria, may be due to differential
misclassification, with different names of units in different
states.

There appears to be some confusion amongst respondents
about what cancers should be screened for, with 7% of respon-
dents believing a screening test exists which has been demon-
strated in valid studies to reduce mortality from lung cancer,
and 33% having similar beliefs about melanoma. Despite some
confusion about screening, most respondents were able to
volunteer three preventable cancers, and describe how they are
preventable.

The percentage of respondents who would treat metastatic
lung cancer with curative intent is surprisingly high (16.3%).
This is especially worrying if one considers that 44% of graduates
estimate (incorrectly) that lung cancer has a 50% 5-year survival
rate.

Radiotherapy appears to be a treatment modality that few
graduates are familiar with. Attendance at radiotherapy depart-
ment clinics was substantially lower than for medical and surgical
oncology clinics or units, and on a par with attendance at
palliative care facilities. The low attendance figures are sup-
ported by poor knowledge of the circumstances in which radio-
therapy is a good alternative treatment modality both for cure
(such as for early cancer of the cervix) and for palliation (ranked
lower than relaxation, hypnotherapy and TENS—see Table 6).

There was considerable misunderstanding about the age at
which women are at greatest risk of breast and cervical carci-
nomas. For breast cancer, although 70% correctly selected the
older age groups (50s and 60s), over a quarter incorrectly thought
that the greatest risk was in the woman’s 30s and 40s. For
cervical cancer, 62% thought that the greatest risk was in the
woman’s 30s and 40s, with only 10% considering that the
greatest risk of developing cervical cancer was in a woman’s 60s.
The considerable proportion incorrectly selecting carcinoma of
the cervix in the three major causes of cancer death in women
may be due to its high media profile and existence of a screening
test for this cancer. This is somewhat at odds with most
respondents’ view that Pap smear screening should never cease.
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In summary, this study has investigated graduates’ know-
ledge, their undergraduate experience in cancer, their ratings of
cancer teaching and their self-rated competence in cancer-related
activities. On the positive side, respondents were mostly aware
of (i) the major causes of cancer death among males and females,
(ii) which were the more common preventable cancers, and
(iii) when to begin (but not when to cease) and how often to do
cervical smears.

On the negative side, respondents’ exposure to palliative care
and radiotherapy facilities, their rating of their palliative care
teaching and their knowledge and abilities in these areas was
found to be low in comparison to other aspects of cancer
management. Respondents’ answers about 5-year survivals,
when to treat metastatic cancers for cure, about the existence of
valid screening tests, and at what age breast and cervical cancers
are likely to develop all revealed worrying levels of incorrect
knowledge.

In the light of the significance of cancer as a cause of death
and morbidity, our overall impression is of disquiet. This has
two main components. First, there are important defects in
knowledge and skills. Second, there is some variation in know-
ledge and experience among states and between universities in
the same state. In Australia, this suggests to us that each
medical school, using the Australian Cancer Society curriculum
guidelines or similar curriculum guidelines, should review the
balance and content of their undergraduate oncology curricu-
lum. Similar surveys could be done in Europe to establish a
baseline against which the impact of the introduction of a
European undergraduate oncology curriculum can be assessed.

1. Carneiro de Moura M. Training in cancer: undergraduate medical
education. Discussion paper, Lisbon, 1988.

2. Robert KH, Eihorn J, Kornhuber B, Peckham M, Zittoun R.
European undergraduate education in oncology. A report of the
EORTC Education Branch. Acta Oncol 1988, 27, 423-425.

3. Black D, Hardoff D, Nelki J. Educating medical students about
death and dying. Arch Dis Child 1989, 64, 750-753.

4. Young ID. Undergraduate teaching of genetics. Med Educ 1984,
18, 151-154.

5. Stewart BL, Ralph W], Macmillan CH. Survey of dental practice/e-
ducation in Victoria. Part I. Quesionnaire/general aspects. Aust
Dent ¥ 1989, 34, 563-570.

6. Marcer D, Deighton S. Intractable Pain: a neglected area of medical
education in the UK. ¥ R Soc Med 1988, 81, 698-700.

7. Martin III RW, Wylie N. Teaching third-year students how to care
for terminally ill patients. Acad Med 1989, 64,413-414,

8. Pilowsky I. An outline curriculum on pain for medical schools.
Pain 1988, 33, 1-2.

9. MacDonald P], Chong JP, Chongtrakul P, et al. Setting educational
priorities for learning the concepts of population health. Med Educ
1989, 23, 429-439.

10. Harvey JT, Chong JP, Neufeld VR, Sackett DL, QOates M].
Ranking clinical problems and ocular diseases in opthalmology: an
innovative approach to curriculum design. Can ¥ Opthalmol 1988,
23, 255-258.

11. Schroeder SA, Zones JS, Showstack JA. Academic medicine as a
public trust. JAMA 1989, 262.

12. Hendricson WD, Kat SMS, Hoy L]. Survey on curriculum commit-
tees at U.S. and Canadian medical schools. ¥ Med Educ 1988, 63,
762-774.

13. Findlay DJ. How to do it—strategy and tactics in curricular
innovation. Med Teach 1988, 10.

14. Tattersall MHN, Langlands AO, Simpson JS, Forbes JF. Under-
graduate education about cancer: a survey in Australian medical
schools. Eur ¥ Cancer Clin Oncol 1988, 24, 467-471.

15. Field D. Formal instruction in United Kingdom medical schools
about death and dying. Med Educ 1984, 18, 429-434.

16. Curtis JW, Garrison RS, Camp MG. Dentistry in medical education:
results of a comprehensive survey. Dent Med Educ 1985, 60, 17-20.



Undergraduate Education about Cancer

17. Sahler O], Lysaught JP, Greenberg LW, Siegel BS, Caplan SE,
Nelson KG. A survey of undergraduate pediatric education. A7DC
1988, 142, 519-523.

18. Carney SL, Mitchell KR. An evaluation of student satisfaction with
professional skills teaching in an integrated medical school. Med
Teach 1987, 9, 179-182.

19. Eisenstaedt RS, Glanz K, Polansky M. Resident education in
transfusion medicine: a multi-stage needs assessment. Transfusion
1988, 28, 536--540.

20. Cody RP, Smith JK. Applied Statistics and the SAS Programming
Language, 2nd ed. New York, North-Holland, 1987.

21. Lunn D, McNeil D. SPIDA User's Manual, version 5. Sydney,
Southwood Press, 1988.

Eur ¥ Cancer, Vol. 27, No. 11, pp. 14531457, 1991.
Printed in Great Britain

1453

22. YatesF. Sampling Methods for Censuses and Surveys, 4th ed. London,
Griffin, 1981, 227-228.

Acknowledgements—We wish to thank the Australian Cancer Society
for the funding to undertake this survey. We are also grateful to those
experts involved in undergraduate cancer education, and the Family
Medicine Program, who provided valuable comments during question-
naire development. Special thanks to the following people and organi-
sations for donating time to supervise distribution and collection of the
questionnaire: Dr Scott Bell (Tas); Dr Ken Hand (SA); Dr Dennis
Furniss (SA); Dr Max Schwarz (Vic); Prof. R. Fox (Vic); and the
medical administrations of all participating hospitals.

0277-5379/91 $3.00 + 0.00
© 1991 Pergamon Press plc

Progesterone, Oestradiol, Somatostatin and
Epidermal Growth Factor Receptors on Human
Meningiomas and Their CT Characteristics

Tjeerd W.A. Huisman, Hervé L.]. Tanghe, Jan W. Koper,
Jean-Claude Reubi, John A. Foekens, Cees J.]J. Avezaat, Reinder Braakman
and Steven W.]J. Lamberts

The presence of progesterone, oestrogen, somatostatin and epidermal growth factor receptors of 24 meningiomas
was related with their radiological CT appearance. Progesterone receptors were present in 16 of 21 (76%),
oestrogen receptors in 4 of 21 (19%), somatostatin receptors on 23 of 24 (96%) and epidermal growth factor
receptors on 17 of 19 (89%) meningiomas. There was no relationship between the presence of these receptors
and the age or sex of the patients, tumour histology, tumour localisation, the presence of perifocal oedema,
displacement of the midline cerebri or obstructive hydrocephalus on CT scan. There was a negative correlation
(P < 0.05) between the number of progesterone receptors and “malignant” behaviour of the meningiomas on CT
(e.g. the presence of necrosis, cyst formation, intratumoral haemorrhage, irregular surface and/or inhomogeneous
attenuation of contrast). The observation that aggressive tumour behaviour on CT is accompanied by low
numbers or absence of progesterone receptors makes these meningiomas less attractive candidates for medical

therapy with antiprogestins.
Eur ¥ Cancer, Vol. 27, No. 11, pp. 1453-1457, 1991.

INTRODUCTION
IN THE last decade new information has been obtained about
meningiomas, both with regard to their radiological appearance
on computed tomography (CT) examination, and to the presence
of hormone and growth factor receptors in these tumours.
Studies into the CT characteristics of meningiomas suggest a
prognostic and pathophysiological importance {1-4]. Endocrine
investigations showed the presence of progesterone receptors
(PR) on the majority of meningiomas [5, 6], while the presence
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of oestrogen receptors (ER) has been a matter of controversy
[5-9]. We recently showed that somatostatin receptors (SSR)
are present in various densities on virtually all meningiomas
[9, 10], whilst epidermal growth factor receptors (EGFR) are
simultaneously present on most of them [11, 12]. In breast
cancer the presence of PR, ER, SSR and EGFR has been
previously shown to be of importance both with regard to the
prognosis and the choice of medical therapy [13, 14].

The clinical importance of radiological appearance as well as
of the presence of hormone receptors on meningiomas is at
present uncertain. However, various attempts have been made
to correlate CT characteristics with histology or with the clinical
course of meningiomas [1, 15, 16]. In the present study, we
compared CT appearance of 24 meningiomas with the presence
and quantity of PR, ER, SSR and EGFR and with histology.

MATERIALS AND METHODS
Twenty-four human intracranial meningiomas were obtained
at surgery. From these tumours, a preoperative CT had been
made, with and without contrast (Philips Tomoscan 310). After



