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Conjugal tumors are rarely reported; but nevertheless, raise important questions of possible etiologic 
factors. In this report, the presentation of grade 2 gemistocytic astrocytomas in an unrelated married 
couple in their early thirties within 18 months of each other is described. In both cases the left frontal 
region of the brain was involved and histologically the tumors were very similar. Although there are 
no accurate figures on the true incidence of gliomas, an estimate can be derived from reliable 
epidemiologic studies of primary brain tumors as a whole. Using such data, it is calculated that the 
risk of two designated persons developing a grade 1 to 2 astrocytoma while in the fourth decade within 
the same year is approximately 1 in 30 billion (lo9) and, for this couple, over a period of 15 years, a t  
least 1 in 185 million. No specific causative environmental factors were identified in the patients, and 
results of conventional tests for viral and other infections were negative. It is postulated that apart 
from remote chance, such conjugal lesions implicate the action of an environmental agent. In the 
absence of other factors, involvement of a slow, unconventional virus is a possibility that must be 
strongly considered. 
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STROCYTOMAS in the cerebral hemispheres usually A arise in the third and fourth decades,'.' and the 
almost simultaneous presentation of such a glioma in  a 
husband and wife, in this typical age group, raised 
questions both of incidence and possible etiology. Was 
it purely a chance occurrence? If not, were any clues to 
be discerned as to possible cause? 

The etiology of gliomas in general is unknown, despite 
the rare reported associations with toxoplasma infection,3 
r a d i a t i ~ n , ~ - ~  exposure to petrochemicals7 and. in exper- 
imental situations, with chemical  carcinogen^"^ and 
viruses."." Extensive epidemiologic studies in several 
c o ~ n t r i e s ~ , ' ~ - ' ~  have failed to demonstrate any significant 
trends or evidence of clustering, with the exception of a 
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report from Kentucky" where a fourfold increase in 
incidence was related to the tributaries of some rivers. 
Hereditary factors have been implicated,l6-I8 although 
their role may be limited.'' Although there are several 
reports of a familial incidence of g l i ~ m a s , ' ~ - ~ ~  this is 
exceptional in the absence of a dysgenetic syndrome or 
phakomatosis. 

To our knowledge, conjugal cases of glioma in unre- 
lated subjects have not been reported. Such instances 
could imply the action of an environmental agent in 
pathogenesis and would thus be of great interest and 
importance. In this report, we describe the occurrence 
of gliomas of similar histology in a mamed couple in 
their early thirties. In both cases the left frontotemporal 
region of the brain was affected. On detailed inquiry no 
obvious causative factors were apparent in their social 
history and habits. Nevertheless, taking into account 
factors of age and type-specificity, it is postulated that 
such an occurrence has only the rematest chance of 
being purely coincidental, and that an environmental 
factor, whether viral or otherwise, is likely to have been 
i n volved. 

Case Reports 

Case I 
A 30-year-old white housewife with three children (aged 7, 

6. and 4 years), was first seen in  June 1980 and gave a 4.5- 
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month history of severe frontal headache and back pain. with 
no associated nausea, vomiting, or visual symptoms. Bilateral 
papilledema was discovered and lead to further investigation. 

She was found to be a fit, young. right-handed woman, alert 
and with no dysphasia, and apart from bilateral papilledema 
and mild right upper motor neurone facial weakness, no focal 
signs were elicited. Routine investigations, including x-rays of 
the chest, skull, and lumbosacral spine, were all normal. An 
electroencephalogram (EEG) showed marked abnormality with 
generalized background slowing and frequent bifrontal delta 
bursts, especially on the left side. Computed tomography (CT) 
scan showecl a lesion of low attenuation in the left frontal pole 
with considerable mass effect and faint rim enhancement 
(Fig. I ) .  

On July I ,  1980 she underwent a craniotomy and a left 
frontal tumor was partially excised. Situated at a depth of 3 
to 4 cm, most of the tumor was removed by suction, leaving 
a cavity 2 cm in diameter. Histologic examination showed a 
grade 2 astrocytoma with gemistocytic change. 

Postoperative megavoltage radiotherapy was given to the 
frontotemporal regions of the brain by a cobalt 60 unit using 
lateral portals (each measuring 12.5 cm X 12.5 cm opposed 
and tissue-compensated), to a dose of 5000 cGy midplane in 
30 fractions over 42 days; the maximum tumor dose was 
5224 cGy. 

She remained well for 2 years, until July 1982, when she 
complained of episodes of a “horrible smell” lasting a few 
minutes accompanied by confusion and headaches, without 
loss of consciousness. Neurologic examination showed no 
change. A repeat EEG showed marked epileptogenic dysfunc- 
tion over the left frontotemporal region, with prominent 
localized SIOW and sharp wave disturbance. On the repeat CT 
brain scan, recurrent tumor of mixed attenuation was seen in 
the left frontal horns and bodies of the lateral ventricles to the 
right of the midline. 

Treatment with steroids and carmustine (CCNIJ) (100 mg/ 
m2) was instituted. One week after her first course, there was 
complete resolution of her uncinate symptoms. Four further 
courses of CCNU were gven uneventfully at six weekly 
intervals, with the patient feeling well throughout. 

In July 1983, just before her sixth course of CCNU, she 
again reported having olfactory hallucinations, which had 
started over the previous 2 weeks. A further C T  brain scan 
revealed an increase in size of the left frontal tumor. There 
was only slight enhancement with contrast, but considerable 
calcification was present, together with a mass effect that was 
greater than on previous scans. The patient was reviewed by 
neurosurgeons, who decided against any operative procedure 
in view of her good neurologic state and the considerable risk 
of inducing a severe neurologic deficit. 

She was treated conservatively with an increase in her 
steroid dose together with sodium valproate and initially 
showed some subjective improvement with a decrease in the 
frequency of the olfactory aura. However, in September 1983 
she became very drowsy, obtunded, and unsteady on her feet. 
A right grasp reflex was present, together with a more pro- 
nounced right upper motor neurone facial weakness. A further 
CT brain scan showed the ventricles to be more dilated and 
the tumor mass to be larger, now extending backward almost 

FIG. 1. Patient I .  CT brain scan at presentation showing a lesion of 
low attenuation within the left frontal pole, causing considerable mass 
effect. Faint rim enhancement with contrast is seen. 

to the posterior fossa. The patient was again reviewed by 
neurosurgeons, who considered any further surgical procedure 
to be inappropriate. Despite conservative measures, her con- 
dition rapidly deteriorated and she died in October 1983. No 
autopsy was performed. 

Case 2 

A 35-year-old white mechanic, the husband of the patient 
in Case I ,  was neurologically investigated elsewhere and referred 
to this hospital in July 1983. He had been a fit man until 
September I98 I ,  when he suffered a “blackout” while coaching 
a football game. An EEG and an isotope brain scan performed 
at that time were normal. In February 1982 he had a grand 
ma1 epileptic fit and, by September 1982, despite therapy with 
phenytoin, the frequency of his fits had increased and they 
were associated with episodes of dysphasia and blurred vision. 
As his wife was then receiving treatment for a glioma, he 
sought further advice and was investigated at the National 
Hospital for Nervous Diseases in May 1983. 

There he was found to be a left-handed man of average 
intelligence and verbal ability. General physical and neurologic 
examination was unremarkable and there was no evidence of 
papilledema or any localizing signs; chest and skull x-rays 
were normal. An EEG, however, showed evidence of a left 
frontoparietal disturbance. A CT brain scan revealed a large 
area of low attenuation involving the anterior half of the left 
frontal lobe with slight enhancement following contrast and 
some displacement of the frontal horns to the right of midline 
(Fig. 2). 

On June 29, 1983 he underwent a craniotomy and biopsy 
of a grade 2 gemistocytic astrocytoma. At operation of gyri 
over the left frontal pole were widened and the brain was 
extremely edematous. The tumor extended posteriorly; con- 
sequently, a formal lobectomy was not performed. 

He was given a course of megavoltage radiotherapy to the 
anterior two thirds of the brain by a cobalt 60 unit (with 
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FIG. 2. Patient 2. CT hrain scan showing a large area of low 
attenuation in the left frontal region with slight enhancement with 
contrast and some displacement to the right. 

tissue-compensated lateral portals each measuring I2  X 1 I .5 
cm) to a dose of 5500 cGy in 33 fractions over 48 days. The 
maximum tumor dose was 5838 cGy, which was intentionally 
higher than the dose the wife had received in view of her 
tumor recurrence. Treatment was completed uneventfully with 
dexamethasone and sodium valproate. At his last examination 
he was no longer receiving steroids and was well and asymp- 
tomatic. 

Findings 

Histologic Findings 

Case 1: Sections of the eight small pieces of tissue 
present in the biopsy specimen show the appearances of 
an astrocytoma, with many of the neoplastic astrocytes 

FIG. 3. Section of the tumor of Patient 1. A moderately cellular 
astrocytoma. many of the cells with abundant eosinophilic cytoplasm- 
gemistocytic astrocytes (H & E. X400). 

FIG. 4. Section of the tumor of Patient 2. A slightly less cellular 
astrocytoma but composed almost entirely of gemistocytic astrocytes 
(H Rr E. X400). 

having abundant eosinophilic cytoplasm and fine fibril- 
lary processes (Fig. 3). These cells show moderate nuclear 
pleomorphism and virtually no mitoses. There is no 
endothelial proliferation seen. These are appearances of 
a gemistocytic astrocytoma grade 2 .  

Case 2: Sections of the ten small pieces of tissue 
present in this biopsy specimen show the appearances 
of an astrocytoma which. in places. is remarkably similar 
in appearance to the astrocytoma described above. Al- 
though there are more grade l areas in this material, 
there are other areas virtually identical to the above 
(Fig. 4). This also is a gemistocytic astrocytoma 
grade 2. 

Further Investigations 

A detailed inquiry into the social history, occupation, 
dietary habits. and leisure activities of this couple failed 
to reveal any possible causative factors. Both husband 
and wife denied any blood ties between their families 
and there was no history of consanguinity in their 
lineage. They had known each other for 15 years and 
had been mamed for 13 years. Although born in different 
towns, they had grown up in the same area of southeast 
England. Their hobbies were centered around outdoor 
activities and there was nothing extraordinary in their 
social activities. They had a pet cat and had previously 
kept budgerigars and some goldfish. There was no 
known contact with anyone else with a brain tumor, 
and their respective family histories were clear of malig- 
nancy. They have three children, now aged 1 I ,  10, and 
7 years, respectively, who are all normal and well. A 
detailed dietary history was also noncontributory except 
to reveal a consistency in the meal pattern and the fact 
that they ate exactly the same foods as each other 
every day. 
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Viral Studies 

Standard antibody titers showed no evidence of infec- 
tion by a number of viruses, including cytomegalovirus, 
herpes, varicella, mumps, influenza, Sendai, adenovirus, 
respiratory syncytial virus, as well as to mycoplasma, 
psittacosis, and Coxialla hitrneti. All titers were 
less 1:32. 

Toxoplasma Antibody 

1 and 1 : 128 for Patient 2. 
The Toxoplasma dye test titer was less 1 : I6 for Patient 

HLA Studies 

These confirmed the absence of any direct relationship 
between these persons. The HLA phenotype of Patient 
1 was A2, AW3, BW5, BW60 (BW4, BW6), CW3, DRI, 
DR4; that of Patient 2 was A2, B17, B18 (BW4, BW6), 
CW7, DR3. DR7. 

Blood Grou,p.r 

and be Rhesus positive. 
Both patients were found to belong to blood group A 

Chromo.roma1 Sti4dia.v 

No evidence of any chromosomal abnormality was 
present in either patient on routine karyotyping of 
peripheral blood leukocytes. 

Discussion 

This report documents the unique Occurrence of 
concomitant gliomas of identical histologic characteristics 
in a young couple and focuses attention on the possible 
factors that might be involved in the causation of the 
disease. 

Conjugal lesions are rare and striking phenomena 
that have been described in other neurologic conditions, 
including motor neurone di~ease’~ and amyotrophic 
lateral sclerosis.26 In certain groups, environmental and 
genetic factors are both thought to be involved, although 
proof of viral action remains elusive.*’ We are not aware 
of similar reports on gliomas, which are generally con- 
sidered to occur sporadically. 

An assessment of the probability of such an occurrence 
happening on a random basis must take into account a 
reliable estimate of the incidence of gliomas, and factors 
of age, type specificity, and sex. Most series show a male 
preponderance of up to approximately 2: I 1 - 2 . 1 2 . 1 3  and an 
increasing incidence of gliomas with age. Barker et aL2 
report the peak incidence of astrocytoma grade 1 to 2 
to occur between 30 and 39 years of age, with no 
difference in incidence between men and women. 

It is difficult to obtain an accurate determination of 
the true incidence of gliomas. This incidence tends to 
be underestimated because of incomplete ascertainment. 
Most reports on incidence are based on clinical diagnosis, 
possibly supplemented by autopsy studies, and invariably 
have an element of under-ascertainment because of the 
significant number of clinically silent g l i~mas . ’~ . ’~  Based 
on a survey of 61 populations worldwide, Schoenberg 
ef al.” reported the annual average incidence of primary 
brain tumors to range from 1 to 8 per 100,000 popula- 
tion, with a median age-adjusted rate of 4 to 5 per 
100,000. However, a higher rate is seen in the major 
epidemiologic studies (Table l) ,  which give a range of 
incidence for gliomas alone of 3.1 to 4.4 per 100,000 
population. The highest rate for primary brain tumors 
is reported from Rochester, Minnesota,I4 with a maxi- 
mum average annual incidence of 15.6 and a prevalence 
rate of 46 per 100,000. This study monitored a satellite 
residential population of 30.000 people older than 34 
years of age and had more complete ascertainment of 
cases because of a high rate of necropsy (60%) and 
histologic verification (93%). 

To reduce ascertainment bias, it seems reasonable to 
take the highest reported incidence rate ( l5.6/100,000) 
for primary brain tumor to derive an average annual 
incidence rate for all gliomas, assuming that the latter 
constitutes 45% of all primary brain tumors. With the 
value of 7 per 100,000 population so obtained, the 
probability of two designated persons developing a 
glioma, irrespective of grade, in  the same year, is cal- 
culated to be l in 200 million, and for any brain tumor, 
I in  40 million. Furthermore. if one considers factors 
of age and type of tumor, the probability becomes even 
more remote. In three series, astrocytomas (low-grade 
gliomas) constituted 1 1 %  (29), 15% (13), and 25% (12) 
of all malignant brain tumors. The incidence rate for 
an astrocytoma grade 1 to 2 in a person aged 30 to 39 
years is reported by Barker et a/.* to be 0.55 per 100,000 
population per year, similar to rate reported by Schoen- 
berg and Christine29 of 0.72 per 100,000 for men and 
0.48 per 100,000 for women. From this can be calculated 
the true risk of a couple in their fourth decade developing 
a grade 1 to 2 astrocytoma in the same year, which is 1 
in 29 to 33 X lo9 (billion). Even with the higher incidence 
rate ( 1.9 per 100,000 population for persons aged 25 to 
44 years) quoted by Percy et aI.,l4 the odds are still an 
astronomical I in 2.8 X lo9 (2.8 billion), with a risk 
over 15 years of 1 in 1.85 X loR (1.85 million). Thus, 
these inordinate odds made it strongly unlikely that 
such an event has occurred on a purely random basis. 

It is of interest and possible relevance that both 
tumors were reported independently as gemistocytic 
astrocytomas of grade 2. As a pure form, gemistocytic 
astrocytomas are relatively uncommon3o and if, in fact, 
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TABLE I .  Average Annual Incidence Rate Per 100,000 Population for Prima0 Neoplasms of the Brain and Gliomas by Study 

Incidence for Incidence Histologic 
No. of patients all primary % for verification 

Location and date in series* brain tumors Gliomas diomas (autoosv rate) Reference 

Rochester. Minnesota 304 12.4 (ll-l5)* 28 3.5-4.2 93% (60%) Percy er al. 
1935- I968 

Connecticut 
1935- 1964 

Israel 
1960- I964 
1961-1965 

Iceland 
1954-1963 

2441 5.4 85.5% Schoenberg ei a/.2q 

74 I 7.3-9.0 45.6 3.7 (4.4)$ Cohen ei al.” 

I354 12.8 27 3.5 69% Leibowitz’” 

234 7.8 (6.6-9.3)$ 39.4 3.1 (23%) Guomundsson13 

Carlisle, England 60+ 
1955-196 I 

5.9 25 3.1 Breuis er al. 

Wessex, England 894+ 6.97 66.8 3.94 83%~ Barker el a/.’ 
1965- I974 

* Includes patients with metastatic brain disease. 
t Includes only patients with primary brain tumors. 

the two tumors are genuine gemistocytic astrocytomas 
then this could be regarded as further evidence against 
the probability of a chance association. However, it is 
relatively common to find fields of gemistocytic tumor 
intermingled with fibrillary stellate a~t rocytorna ,~~ and 
because both biopsy specimens represent very small 
samples of the tumors, it could be argued that to find 
parts of two tumors having a similar appearance is not 
so remarkable. 

A detailed inquiry into the backgrounds, habits, and 
social history of this couple revealed no evidence of 
exposure to any known environmental factors that might 
be relevant to the causation of their disease. Their 
friends and relatives were well, and there was no known 
evidence of clustering in the region in which they lived. 

Immunologic studies confirmed that they were not 
directly related in that they had different HLA pheno- 
types, including differing immune response genes at the 
D loci. Familial grouping of gliomas is rare but has 
been reported in siblings without neurofibromato- 
sis, tuberose sclerosis, or von Hippel-Lindau’s syn- 

and also in identical twins.** In an 
epidemiologic survey, van der Wiel” indicated a fourfold 
increased risk of near-relatives of affected patients having 
a glioma, which had not been found by Harvald and 
H a ~ g e . ’ ~  A point of particular interest is that tumors in 
closely blood-related members of the same family have 
tended to be similar in histologic appearance, site of 
involvement, and biologic behavior. 16.20.21,24 Th e rele- 
vance of the fact that both of these patients belonged to 
blood group A is also uncertain. An increased represen- 
tation of blood group A in gliomas was reported by 
Yates and P e a r ~ e ~ ~  and Selverstone and Cooper,36 but 

drome16.20,2 1.2324.33 

4 95% confidence limits. 
4 Including histologically unverified cases. 

the significance of this is difficult to evaluate because of 
the prevalence of this blood group. 

With none of the other reported associated factors is 
the incidence of gliomas markedly increased. Petro- 
chemical exposure was linked to a twofold excess of 
gliomas,’ but radiation exposure is only rarely associated 
with subsequent gli~mas.’.~ In a case-control study, 
Schuman et al.3 reported a higher incidence of antibodies 
against toxoplasma, which was significant for gliomas as 
a whole but not for patients with glioblastomas. None 
of these factors is of relevance to our patients. 

Although results of conventional immune tests for 
the presence of viruses were negative, in the absence of 
any other factors, the action of an external agent still 
seems highly plausible. The bizarre astrocytes found in 
progressive multifocal leukoencephalopathy (and in 
which a DNA polyoma virus, JC, is implicated) have 
all the cytologic features of malignant cells, but actual 
tumor formation has not been observed. An enticing 
possibility, on the other hand, is the involvement of 
slow, unconventional viruses, which are known to be 
implicated in the causation of kuru and Creutzveld- 
Jacob disease and postulated in some chronic degener- 
ative diseases3’ These viruses have certain unique and 
peculiar features that make identification extremely dif- 
ficult. Besides having a variable incubation period, 
sometimes of decades, they do not evoke an immune 
response in the host or an inflammatory reaction in the 
cerebrospinal fluid, and they are extremely difficult to 
identify by any means other than transmission to an 
animal model. However, reviewing the prevalence of 
gliomas in Papua, New Guinea, where kuru was endemic, 
there does not appear to be an excess incidence of 
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gliomas or any evidence of clustering (J. C. White and 
K. Misch, personal communication), although complete 
information may be lacking. Nevertheless, this does not 
eliminate the possible action of similar unrelated viruses 
that would only be uncovered by inoculation of primate 
animal models with diseased tissue. Such a study might 
provide a step forward in our understanding of the 
etiology of gliomas. 
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