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The different forms of
neurofibromatosis
The classic form of neurofibromatosis, as described by von
Recklinghausen in 1882,1 is one of the commonest autosomal
dominant disorders, affecting at least 20 of every 100 000
of the population.2 Medical fascination with the disease
was reflected in the many reports of apparent disease
complications that followed von Recklinghausen's descrip-
tion. Yet only in the 1950s, with the publication of two large
surveys of patients with the disease,34 did an overall picture
of the range of associated features begin to emerge. In the
past decade modem techniques have been applied to the
disease; it has emerged that there are at least two distinct
forms of neurofibromatosis,5 and there is a real possibility
that the genetic mechanisms underlying them will soon be
elucidated.
Von Recklinghausen (peripheral) neurofibromatosis

accounts for over 90% of all cases. Its major defining features
are multiple cafe au lit spots, peripheral neurofibromas, and
Lisch nodules (pigmented iris hamartomas). The first of
these to develop, usually within the first year of life, are
multiple cafe au lait spots (six or more); and in two thirds of
patients freckling in the axilla will later develop. Cutaneous
neurofibromas begin to appear around the onset of puberty
and increase in number throughout life. Lisch nodules,
which are best seen by slit lamp examination, begin to
appear in early childhood and were present in all the adult
patients in one series.6 In children with only multiple cafe au
lait spots and unaffected parents Lisch nodules are useful to
confirm the diagnosis.
About one third of patients with the disease will develop

one or more complications, and as their occurrence cannot
be predicted even within families this aspect of the disease
is the most distressing. In a recent population survey in
south Wales the commonest complications were plexiform
neurofibromas (found in 30% of patients, causing severe
cosmetic disfigurement in 3%) and intellectual handicap
(10% of the patients were attending or had required educa-
tion in a special school and 18% in a remedial class).2 The
incidence of malignancy (including tumours of the central
nervous system) related to the disease among all family
members over 18 and their deceased relatives was 6%.
The other important complications were: neurological
problems 10% (epilepsy, aqueduct stenosis, and spinal
neurofibromas), scoliosis 5%, pseudoarthrosis 3%, gastro-
intestinal neurofibromas 2%, endocrine tumnours 2%, and
renal artery stenosis 2%.

Bilateral acoustic (central) neurofibromatosis is the
other best defined form of the disease. Its inheritance
is also autosomal dominant, -and the main features are
bilateral acoustic neuromas in patients who have few, if any,

cutaneous manifestations but who often have other tumours
of the central nervous system, particularly meningiomas.
The largest series of patients has been reviewed by Kanter et
al, who found that 42% had one or more cafe au lait spots
(but none more than five) and 19%/o one or more dermal
neurofibromas.' Lisch nodules are not seen in this form of
neurofibromatosis. In other words, more patients than
expected had minor cutaneous manifestations but none
would satisfy the now accepted diagnostic criteria for von
Recklinghausen neurofibromatosis. Only recently has this
form of neurofibromatosis been recognised as a distinct
entity: most earlier reports classified patients or families with
this condition as having "von Recklinghausen's disease."
The recognition of bilateral acoustic neurofibromatosis
as a separate disease is important: its clinical and genetic
implications are quite different from those of von Reckling-
hausen neurofibromatosis.8
The biggest problems facing people with von Reckling-

hausen neurofibromatosis are the uncertainties of their
disease: how severe will be the cosmetic disfigurement from
cutaneous neurofibromas, and will a complication develop?
Because the disease complications are so varied patients may
present to many different specialists during their life and yet
find no one doctor taking a wide view of the disease. Several
centres in the United States now run neurofibromatosis
clinics to overcome this problem. Frustration at the lack
of such clinics and information about the disease in Britain
led two parents of children with von Recklinghausen neuro-
fibromatosis to form in 1981 the British neurofibromatosis
patients' association LINK ("Let's Increase Neurofibro-
matosis Knowledge").

In February of this year LINK sponsored the first
European symposium on neurofibromatosis, which brought
together doctors and scientists researching neurofibromatosis
from the United States and Europe. Perhaps the most
exciting aspect of the meeting was the reports ofthe progress
towards the mapping of the genes responsible for the two
forms of neurofibromatosis.
Martuza and Seizinger presented their recent work on

acoustic neuromas.9'0 Prompted by the commonness of
meningiomas in the disease and the loss of chromosome
22 previously reported in cytogenetic investigations of
meningioma, they compared genomic DNA from tumour
tissue and corresponding lymphocytes using polymorphic
DNA markers localised to chromosome 22 from patients
with both isolated unilateral acoustic tumours and bilateral
acoustic neurofibromatosis. In both groups of patients they
have shown loss of genes on chromosome 22 in the tumour
tissue, suggesting the existence ofa locus on chromosome 22
involved in the development of both sporadic and inherited
acoustic neuromas. The pathogenesis of acoustic neuromas
therefore appears to be similar to that ofWilms tumour" and
retinoblastoma."1
To localise the gene for von Recklinghausen neuro-

fibromatosis several groups are now carrying out family
linkage studies using polymorphic DNA markers. The
results presented were all negative, but the symposium gave
an opportunity for pooling data; the gene has already been
excluded from some 50% of the genome. In particular,
von Recklinghausen neurofibromatosis is not linked to the
chromosome 22 markers that were altered in acoustic
neuroma tumour tissue, suggesting that the two forms of
neurofibromatosis are not only phenotypically but also
genotypically distinct. The mapping of the genes for the
different forms of neurofibromatosis will be an important
step towards understanding their pathogenesis. Closely

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.294.6580.1113 on 2 M

ay 1987. D
ow

nloaded from
 

http://www.bmj.com/


1114 BRITISH MEDICAL JOURNAL VOLUME 294 2 MAY 1987

linked DNA markers will be immediately applicable in
presymptomatic and prenatal diagnosis.
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RAWPing general practice
Applying the Resource Allocation Working Party (RAWP)
formula has meant that hospital and community health
services are developing more rapidly in the previously less
well endowed Midlands and north of England than in the
south.' The original RAWP group noted that these services
worked with and affected family practitioner services and
suggested that their budgets should be integrated with the
processes of priority setting, manpower planning, and pro-
viding care by family practitioner services and, indeed, other
care services-such as local authority social services.2 This
has not happened. Little was known then about how these
different services related functionally, and little more is
known now. This has led one American academic to suggest
that the different parts- of the health service should be
disentangled and then coordinated through a common
budget.3 The government does not, however, seem to want to
depart from the present system whereby health authorities
specify health care objectives and organise hospital and
community services from cash limited budgets, while family
practitioner committees separately organise their services
from non-limited budgets in ways meant to advance the
overall objectives.4

- But are these services developing in concert? A recent
discussion paper from the University of York's Centre for
Health Economics suggests that they are not.5 The authors
calculated "equitable" regional target financial allocations for
the family practitioner services in England by applying the
RAWP formula to the total amount spent on these services in
1983-4 (2-8 billion). The RAWP formula weights a region's
population by its expected need for medical care, calculated
from its sex and age structure, and its morbidity experience
(expressed as a standardised mortality ratio). The global sum
for allocation is then divided up among the regional health
authorities in proportion to their weighted population sizes.

Actual expenditure on family practitioner services
fell short of the targets calculated by the York critics in

the northern regions (Northern, Yorkshire, Trent, West
Midlands, North Western, Mersey) by up to 8% and
exceeded targets in other regions by up to 12%. The original
RAWP group suspected correctly that family practitioner
service activity did not compensate for regional deficiencies
in the hospital and community health services.
The regional distribution of general medical practitioners

in England in 1984 ranged from 51 to 62 for every 100 000
population.6 The York group allocated the national stock
of general practitioners equitably according to the weighted
regional populations, which resulted in a transfer of 1100
general practitioners (5% of the total) to the "northern" from
the "southern" regions.
Whatever the merits of standardised mortality ratios as

proxy indicators of morbidity undoubtedly the demand for
health care is concentrated in these currently underserved
regions. The General Household Survey for 1984 showed
an upward gradient across the socioeconomic scale from
professional workers to unskilled manual workers in the
proportions reporting recent episodes of longstanding and
acute illness, and in recent consultations with a doctor
for these illnesses.7 The unemployed (who were seeking
work) also reported more longstanding illness and medical
consultations than those in work. The deprived health
regions are those that have higher proportions of manual
workers and unemployed.8 Locally the relation between
socioeconomic state and pressure ofwork in general practice
may be less clear. London doctors identify social dis-
advantage with an increased workload,9 but in Manchester
doctors working in the "worst" areas did not report seeing
patients more often than those in the "best" areas.'0

Dentists are much commoner in the south than the north:
43 rather than 23 for every 100000 population in 1984.6 The
fee for service basis of dentists' remuneration suggests that
the unattended dental problems of the north offer a rich
harvest." Presumably non-financial considerations influence
dentists' decisions on where to work.

Indirectly, doctors have been deployed through loading
payments to work in underdoctored areas; and this system
together with the expansion of medical education in the
Midlands has advanced these aims. No further expansion of
medical and dental school output is envisaged, but the
number of doctors and dentists will increase for some
years.'213 There is still scope for deploying this additional
manpower selectively. Redistributing existing places at
medical and dental schools to deprived regions might help, as
might a capitation loading related to the socioeconomic
characteristics of the local population. To some doctors,
however, being paid more to look after working class people
would be distasteful.
The case for re-examini ig resource allocation strategy for

family practitioner services seems all the stronger now that
the NHS Management Board's working party on the RAWP
formula sees no case for allowing for family practitioner
services in the formula.'4
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