Evidence for case-to-case transmission of
Creutzfeldt-Jakob disease
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From the University Department of Clinical Neurology, The Radcliffe Infirmary, Oxford
cases of probable iatrogenic transmission of Creutzfeldt-Jakob disease by
detailed together with a cluster of three cases in Eastern England possibly connected by dental procedures, and the development of Creutzfeldt-Jakob disease in a patient who had
been in social contact with a familial case.

SUMMARY

Three

neurosurgery are

In January 1952 two patients (cases 1 and 2 in
Jones and Nevin's report of 19546) were admitted to
another hospital for investigation of rapidly progressive dementia and died on 12 January 1952 and
19 January 1952 respectively of pathologically proven
Creutzfeldt-Jakob disease. Case 1 had burrholes for
ventriculography on 31 December 1951 and insertion
of depth electrodes on 10 January 1952. Within two
weeks two other patients in the second series (cases 1
and 2 in Nevin et al's report of 19604) had neurosurgical procedures in the same theatre, almost
certainly using common instruments. Case 1 had
burrholes for ventriculography on 23 January 1952
and craniotomy for excision of a meningioma on
IATROGENIC TRANSMISSION
The high incidence of previous neurosurgical pro- 30 January 1952. Case 2 had craniotomy for excision
cedures in the series of patients with Creutzfeldt- of abscess on 16 January 1952. Case 1 was readmitted
Jakob disease described by Nevin et a14 has been 19 months later with a 4 week history of progressive
noted previously.5 Examination of the case notes of dementia and died in October 1953 of pathologically
the patients suggests that iatrogenic transmission proven Creutzfeldt-Jakob disease. Case 2 was
occurred on three occasions. Two patients (cases 5 readmitted on 17 November 1953 with a twelve week
and 7 in Nevin et al's4 report) were diagnosed in the history of progressive dementia and died on
same hospital and died in 1956 and 1957 respectively. 25 November 1953 of pathologically proven
The operating list for 3 February 1956 shows that Creutzfeldt-Jakob disease.
Two other cases with a previous history of neurocase 5 was first on the list, having burrholes for
ventriculography. This patient died the next day of surgical procedures and subsequent development of
pathologically confirmed Creutzfeldt-Jakob disease. Creutzfeldt-Jakob disease have been discovered, but
Case 7 was third on the list and had a cortical in neither case was a link with other patients found.
undercut for longstanding obsessional neurosis. The The first patient had burrholes for ventriculography
operation was a success and the patient remained in August 1952 in the course of investigation of
well until September 1957 when she was readmitted a suspected cerebrovascular accident, and remained
with a six-week history of progressive dementia. well until October 1954 when she was readmitted
Brain biopsy was carried out and Creutzfeldt-Jakob with rapidly progressive dementia. She died on
disease was confirmed histologically. The patient 15 November 1954 of pathologically confirmed
Creutzfeldt-Jakob disease. The second patient had
died on 13 September 1957.
posterior fossa decompression in 1969, syringostomy
Address for reprint requests: Dr RG Will, Department of in 1976 and became progressively demented shortly
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mute and developed myoclonus, and EEGs were
typical of Creutzfeldt-Jakob disease. She died on
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Creutzfeldt-Jakob disease (CJD) is transmissible
in the laboratory to a range of mammalian hosts by
a variety of inoculation routes' and can be transmitted to primates by the ingestion of infected tissue.2
Kuru, another transmissible spongiform encephalopathy, was almost certainly spread by the custom
of ritual cannibalism.3 It is therefore important to
consider the possibility of natural transmission of
Creutzfeldt-Jakob disease. In the course of a study
of the epidemiology of the disease in mainland UK,
a number of instances of possible case-to-case
transmission have been encountered.
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Figure Pedigree of the family described. A solid circle indicates a pathologically confirmed case and
a hatched circle a clinically possible case of Creutzfeldt-Jakob disease. Case 1124 died in 1980 aged 67,
Case III4 died in 1970 aged 58, Case II5 died in 1966 aged 61 and case III6 died in 1969 aged 57.

3 January 1979, but postmortem examination
not carried out.

was

SPATIO-TEMPORAL CLUSTER

In 1965 a patient died of Creutzfeldt-Jakob disease,
confirmed at necropsy. In 1968 a patient who lived
within 250 m also died of the disease. These two
patients shared the same general practitioner but
unfortunately it has been impossible to examine the
medical records which have been destroyed. In 1980
a patient who lived midway between the two previous
patients and within sight of both houses died of pathologically proven Creutzfeldt-Jakob disease. This last
patient worked as a dentist from 1950-1q77 and used
his house as a surgery. The dental records have been
examined but are incomplete and do not include
either of the two previous patients. It has been
impossible to obtain details of dental history by
other means, and the possibility that the patients
were treated by the dentist cannot be further
explored.
CONTACT WITH FAMILIAL CASES

A patient who died in 1980 of pathologically confirmed Creutzfeldt-Jakob disease had previous social
contact with a group of three cases representing
a familial cluster. Clinical details of two of the
familial cases are scanty, and in all three cases the
duration of the illness is more prolonged than usual
in this disease, but in the third case pathological
confirmation of the diagnosis was obtained (see
figure).
Case III.4 The patient presented in January 1969 with

a four week history of forgetfulness and bizarre behaviour.
She was found to be demented but neurological examination was not carried out. Investigation revealed no
abnormality although EEG was not obtained. The

patient became progressively mentally impaired and by

December 1969 was mute and incontinent. She remained
inaccessible with "tremulous movements of the limbs"
until she died of hypostatic pneumonia on 15 August 1970.
Necropsy was not performed.
Case 111.5 The patient presented in 1965 with a three
month history of drowsiness, forgetfulness and frontal
headache. On examination she was demented and
pneumoencephalography showed mild cortical atrophy.
In July 1966 the patient was admitted for permanent
care. She was severely demented, inaccessible and
incontinent with rigidity of the limbs. She deteriorated
and died in December 1966 of bronchopneumonia.
Necropsy was not performed.
Case 111.6 The patient presented in 1966 with intellectual
deterioration and progressive dysphasia. By July 1968
she was incontinent and unable to dress or feed herself.
By August she was unable to respond to simple commands and there was generalised hypertonia and hyperreflexia, an extensor left plantar response and bilateral
grasp reflexes. She deteriorated and died on 9 February
1969 of pneumonia. Necropsy was carried out at the
Maudsley Hospital. Histology showed cortical atrophy
with loss of nerve cells, spongy change and some astrocytic proliferation, extensive in the frontal lobe and patchy
in the temporal lobe. Spongy change and gliosis were
also present in the caudate lobe and medial part of the
thalamus, and gliosis in the putamen. There was pallor
and wasting of the white matter in the anterior parts of
the hemispheres. The medial parts of the basis pedunculi
showed wasting and gliosis as did the cortico-spinal
tracts in the pons and the pyramids. A diagnosis of
Creutzfeldt-Jakob disease was made.
Case 11.24 The patient was admitted on 7 February 1980
with a two month history of progressive confusion and
forgetfulness. On examination she was demented,
dysphasic and unco-operative. On 13 February 1980 she
developed myoclonus and rigidity of the limbs. Her
condition rapidly deteriorated with the development of
akinetic mutism and decorticate posturing. EEG was
suggestive of Creutzfeldt-Jakob disease. The patient died

J Neurol Neurosurg Psychiatry: first published as 10.1136/jnnp.45.3.235 on 1 March 1982. Downloaded from http://jnnp.bmj.com/ on May 17, 2022 by guest. Protected
by copyright.

Will, Matthews

236

of pneumonia on 29 April 1980. Postmortem examination revealed generalised spongiform change and
gliosis typical of Creutzfeldt-Jakob disease.
The figure shows the relationship between the patients.
Cases 111.5 and 111.6 were sisters and case 111.4 their first
cousin. The sisters lived in the same house until their
early twenties and case 111.6 had close social contact with
her cousin 111.4 in her teens and early twenties, meeting
regularly, holidaying together and working in the same
factory. 111.6 visited her cousin regularly during her last
illness. Case 11.24, who was related by marriage but with
no consanguinity, knew 111.6 socially for 20 years,
meeting about twice a year for afternoon tea and at
family gatherings. They continued to meet during
111.6's final illness, and 11.24 visited her during her final
admission, the last occasion in August 1968, five months
prior to death.

Discussion
The possible iatrogenic transmission of CreutzfeldtJakob disease by neurosurgery, corneal transplantation and stereotactic electrodes has been suggested
in the past.5 7 8 This paper describes the close
temporal relationship of neurosurgical procedures
on two affected patients and three patients, unaffected at the time but who subsequently developed
the disease. It provides strong circumstantial
evidence of iatrogenic transmission by neurosurgery.
Although sterilisation procedures have improved
since the cases described, the unusual resistance of
the agent1 and the recent description of probable
neurosurgical transmission in France9 suggest that
there is a continued risk of accidental transmission.
However, brain biopsy to confirm the diagnosis of
Creutzfeldt-Jakob disease is now an unusual event
and computed tomography has obviated the necessity
for ventriculography.
In the close geographical group of three cases
possible modes of transmission can be suggested,
either iatrogenic or through dental procedures, but
these must remain conjectural. It is known, however,
that the similar scrapie agent can be transmitted
from the gums in animals.10 Such close spatial
clustering of cases is extremely unusual, being
previously reported by Matthews,'1 but not detected
even in'the study of the epidemiology of CreutzfeldtJakob disease in urban Paris, where the incidence
was found to be relatively high.12
The occurrence of the disease in a patient who had
contact with cases of familial Creutzfeldt-Jakob
disease but was not genetically related has been
described in Chile and France.13 14 In Chile the
patient was related by marriage but with no consanguinity and had social contact with subsequently
affected family members for 13 years before developing the disease. The contact case in France (Brown,
personal communication) also married into a family
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in which Creutzfeldt-Jakob disease was prevalent
and had close contact with an affected member. In
neither instance did the spouse of the non-familial
case have the disease. The case described in this
report was similarly related to affected family
members and social contact had occurred for 20
years prior to developing Creutzfeldt-Jakob disease.
If contact transmission had occurred, the minimum
incubation period would be 11 years. Contact
between sporadic cases has not been described and
it is remarkable that possible "contact" transmissions
have all been with familial cases.
The pedigrees of families with Creutzfeldt-Jakob
disease immediately suggest dominant inheritance
but it has not been possible to distinguish with
certainty between genetic and contact transmission.15
It is possible to calculate, however, that if case-tocase transmission occurs in these families, the
incubation period must extend to 40 years.'5 No
method of transmission by casual social contact has
been suggested. The occurrence of contact cases
raises the possibility that transmission in families
may be effected by an unusually virulent strain of
agent.
Known examples of iatrogenic transmission of
Creutzfeldt-Jakob disease have all involved actual or
presumed implantation of tissue into brain or eye.
In most cases of the disease no such opportunities of
infection are found, but it remains unknown whether
minor medical or dental procedures, or even simple
contact, could also effect transmission. If so, a prolonged incubation period, perhaps extending over
decades as in kuru,3 would render the detection of
the means of transmission in individual patients
inordinately difficult.
We acknowledge the co-operation of Dr R Hierons,
Dr AH Roberts, Mr JR Bartlett, Dr R Doshi,
Dr I Janota, Dr KWG Heathfield, Dr RA Henson
and Professor V Logue.
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