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human beings, enough of it is in stock to vaccinate the
whole population of the Union. South Mrica is one of
the few countries in the world which have seriously
attacked the task of producing a prophylactic poliq
vaccine.

The news about the polio vaccine naturally provokes
comparison with anti-diphtheria inoculation. In both
the routine is a series of 3 injections at intervals of a
few weeks, with a possibility that 2 injections may be
adequate, especially if later reinforced by a 'booster'
dose. The practical problems therefore appear to be
similar. The case for universal protective inoculation
of children is not the same in the two diseases. In diph
theria the deaths that occur in the community when the
disease is uncontrolled are far more numerous than ever
happen from poliomyelitis. Poliomyelitis becomes
epidemic at certain times and places, but at anyone time
it is in an endemic phase in most parts of the world,
when the amount of mortality for years on end, and even
the number of cases, may be practically negligible. The
dread which polio inspires in the community when it
becomes epidemic in a country is due to the disabling
crippling that is the common sequela of a paralytic
attack. The impression that this made on South Mrica
a few years ago was reflected in the public response to
the appeal for funds to combat the disease.

It may be expected that in America, where the present
mass experiment has been followed with enormous
nation-wide interest, a relatively complete inoculation
of the child population against polio will soon be under
way, and the manner in which the prophylactic will be.
used in other countries will no doubt be influenced by
the further experience which will thus be gained. The
remarkable feature of immunization against the grea-ter
menace of diphtheria is that, in spite of its long-proven
efficacy, in most parts of the world-South Mrica
included-public' apathy has been sufficient to prevent
the virtual abolition of diphtheria which a universal
acceptance of inoculation in childhood would secure.

(1944) as (1) pigmentation of the skin, (2) mental
deficiency, (3) involvement of the central nervous system,
(4) congenital developmental defects, and (5) alterations'
in the skeleton.

Brooks and Lehman ;; (1924) were apparently the first
to draw attention to'local bone changes, such as sub
'periosteal and cortical 'cysts'. A condition of 'neuro
fibromatous elephantiasis' was found in 2 of the 7 cases
they described. According tq Weber 6 (1930) this term.
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The results of the great American experiment with the
Salk polio vaccine were announced at the University of
Michigan on 12 April, and from the messages which
were published in the South Mrican press the next day
it appears that the hopes of the promotors of the mass
test have been realized. As in all field tests of this kind,
the interpretation of the results is a problem for stajisti
cians. The controversy that arose out of the early
results-and wdeed the later results-of the use of
B.c.G. as a prophylactic against tuberculosis will be
remembered. The medical profession in South Mrica
are therefore compelled to wait until the official reports
from America reach this country before they can come
to final conclusions. These reports are expected to arrive
shortly; copies may indeed be available here by the time
this issue of tl;1e Journal is published. '

The press messages report Dr. Thomas Francis, w)lO
is in charge of the evaluation, as saying that the vaccine
was found to be 80 or 90 per cent effective in preventing
paralytic polio, but other disconnected figures are given
which cannot be interpreted without fuller details. It is
stated that the results varied for the 3 types of poliovirus.
The question of the duration of immunity has received
attention and the messageS include the statement
that the effect was maintained with but moderate
decline after 5 months. The vaccine was found to
be very safe in use, the messages stating that <!nly
o·4 of I per cent of the children injected suffered from
minor reactions and that major reactions were almost
entirely absent. '

In view of thes-e statements the official reports may be
awaited with a high degree of confidence, for the mass
experiment was designed and the results analysed in
order to give trustworthy replies to the questions to which
answers were wanted. They will be of particular interest
in South Mrica because the work of producing a polio
vaccine similar to the Salk vaccine is far advanced at the
laboratories of the Poliomyelitis Research Foundation
where, although the vaccine has not yet been tested on

Von Recklinghausep. 1 in 1882 first established the true
nature of the tumours in this disease. Lichtenstein and
Jaffe 2 (1942) cQnsider- that' the underlying cause is a
fundamental genetic defect! but according to Willis 3

(1948) the absence of a family history is not unusual.
The primary characteristic of the disease is the d~velop

ment of cutaneous and subcutaneous tumours arising
from the peripheral nerves; but there are, however~ many
other features, which are summarized by' Friedman 4
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is applied to an extreme degree of plexiform neuroma
and pachydermatocele of the soft parts of an extremity.
He expresses the opinion that more or less diffuse
neurofibromatous thickening of the periosteum is likely
to be present in these cases to account for the bony
hyperplasia. He thinks that the latter is intimately
connected with excessive blood supply. The incidence
of skeletal changes in neurofibromatosis is quoted as
7 % by, MacKenzie 7 (1950) and Friedman 4 (1944),
though Holt and Wright 8 (1948) reviewing 127 cases
over a period of 13 years (1934-1947) find the incidence
higher. The bony changes are well summarized by
MacKenzie. He points out that the erosive defects are
frequently due to pressure, for they bear a close relation
ship to the soft tissue lesions. He states that the disorders
of bone growth include both atrophy and hypertrophy,
sometimes concurrently at different sites of the same
bone

Moore 9 (1941) expresses the opinion that a growth
distortion or faulty control- of growth accounts for th~

occurrence of hypertrophy and under-development.
This growth disturbance is also the underlying factor
in the pseudarthrosis cases, usually seen in children.

According to Fairbank 1~ (1951) the neurogenic origin
of the subperiosteal bone lesions is readily acceptable,
but this is not so with those that are endosteal. Neverthe
less the typical fibrosis with 'whorls' of cells has been
found in some lesions apparently endosteal. MacKenzie 7

holds that the intraosseous cystic areas are due to lesions
of nerve endings which penetrate into the bone with
the nutrient 'vessels, but does not submit any proof.

Friedman 4 reported one case where biopsy from a
femur showed growth in marrow spaces which closely
simulated neurofibromatous structure, suggesting that
nervous tissue must be present in the bone marrow.

A kyphoscoliosis is a frequent finding in this disease.
The deformity is usually most marked in the lower
thoracic region. Miller 11 (1936) said it was present in
45 %of cases. The cause of the scoliosis is controversial.
Gould 12 (1918) thought it was due to bone softening.
Brooks and Lehman 5 held that it was caused by neuro
fibromata of spinal nerves. Moore 9 associated it with
growth distortion. MacKenzie 7 thought that it was due
either to an associated congenital defect or to
asymmetrical erosion of a vertebra.

According to Fairbank 10 the scoliosis usually shows
a tendency towards progressive increase of the curves.
Paraplegia may develop in cases with severe scoliosis.
This may occur when a spinal root is the seat of a
neurofibroma.

Spondylolisthesis was first reported in this condition
in 1950 by McCarroll.13 He described 4 cases, and
postulated that it was due to congenital pseudarthrosis
of the pedicle. He said that the causal relationship to

. neurofibromatosis was not proven.
McCarroll also quotes cases with marked vascular

changes, notably haemangiomata of the diffuse flat
type, a plexiform type with dilated veins and lymphatic
.oedema of hypertrophied extremities. .

The occurrence of secondary malignant changes is
mentioned by Moore..9 and MacKenzie 7 states that

sarcomatous change may occur in more than one
fibroma.

CASE REPORTS

Case 1
A Bantu female aged 29 years, admitted on 14 April 1954 com

plaining of abdominal pain and swelling of 6 months' duration.
Jaundiced for 2 weeks. Numerous lumps all over the body, which
started from a single small lump on the left ear-8 years ago,

Examination. Numerous soft,. subcutaenous, _well-defined,
non-tender masses, varying from 2 mm. to 10 cm, over entire body
surface. Large swelling of similar nature on lateral side of right
thigh. Patient wasted, with marked jaundice and pallor of mucous
membranes, In the abdomen: extensive ascjtes, spleen 5 inches
below rib margin, no other masses felt. Remaining systems normal.

Diagnosis: Hypersplenism, haemolytic anaemia and neuro
fibromatosis.

Special Investigations were made rel~vant to the hypersplenism
and the haemolytic anaemia, but they have no bearing on the
neurofibromatosis. .

X-Ray. No abnormality discovered in the chest or spine.
Pelvis and Femora: There were exostoses and some bone prolifera
tion on the lateral aspect of the right ilium, which was flattened.
There was a rounded ossification about the size of a hazel nut just
above the upper border of the greater trochanter of the right femur.
The greater trochanter was flattened on its lateral aspect and showed
areas of increased density. It was thought probable that these

Fig. 1. Case '1. Showing exostoses and bone proliferation
of right ilium, with flattening of lateral aspect.

bone changes were related to the soft-tissue mass on the lateral
aspect of the upper thigh, which was suspected to be due to neuro
fibromata. In high intensity light it could be seen that there were
multiple small calcifications in the soft-tissue tunlour mass on
the right side of the thigh. (Calcifications can occur in lipomata
but are not usually seen in neurofibromata.) There was an effect
of extrinsic pressure on the cortex of the upper end of the femur.

The patient died on 29 April 1954.

Case 2
--A Bantu female aged 17 years, admitted on 9 August 1953

complaining of swelling on outer border of left foot. This cOm
menced 2 years ago and was operated on at another hospital and
recurred within 2 months. From the time of origin of the swelling
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region appeared to be atrophic and this was well seen in the antero
posterior view. The 12th rib showed atrophic thinning of its
vertebral extremity. The appearance was considered to be highly
suggestive of neurofibromatosis of the spine. Skeletal survey
demonstrated a cystic oval area of the distal and medial aspect of
the right tibia showing coarsening of trabeculation.. Sclerosis on
the lateral aspect had developed, and deformity of growth was that
of a valgus deformity. The appearance was thought to represent
a neurofibromatous lesion. •

The chest film revealed no pulmonary abnormality. The right
cardio-phrenic angle was occupied by the convexity of the scoliotic
spine.

At the time of this X-ray report it was not known that the patient
had been previously admitted for osteitis of the right tibia. 'When
this information became available the tibial lesion was reviewed.
It was then'thought to repreSent an old osteitis with cystic change.
This particular cystic type of end-result was, however, felt to be
unusual, and it was subsequently suggested to us 14 that the lesion
was due to infection in a neurofibromatosis deposit following
trauma. Re-examination of the patient revealed numerous plexi
form subcutaneous neurofibromata associated with cafe au fait
skin pigmentation.

Fig. 3. Case 3. Showing gross lumbo-dorsal scoliosis with
atrophy of transverse processes and vertebral extremity of
12th rib.

Fig. 4. Case 3. Showing old osteitis with cystic change.

Readmission. The case, was readmitted on 21 July 1953 for a
'lump' on the back, but this appeared to be due to extreme scoliosis,
the curvature being to the right in the thoracic region. On examina
tion the right gtutei appeared to be weaIc; apart from general
wasting no other abnormality demonstrated. Diagnosis was made
of old poliomyelitis.

X-Ray. The spine showed gross lumbo-dorsal scoliosis, with
atrophy and variation of the normal trabecular pattern of the bodies
in this region. The lateral view indicated that there was anterior
bulging of the posterior vertebral margins of the lower dorsal
vertebrae, with resultant widening of the spinal canal and inter
vertebral foramina. The transverse processes of the bodies in this
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the bony architecture of the foot had gradually collapsed and
walking was at times extremely painful. A similar swelling removed
from over the left clavicle did not recur, but a keloid developed in
the scar. A 3rd swelling developed near the external meatus of!he
right ear 4 months back and was gradually ipcreasing in size.

Examination. A soft swelling occupied the right external auditory
meatliS and appeared to be attached to both sides of the external
auditory canal. There was also a soft ill-defined swelling over the
antero-lateral aspect of the left foot (4 x 3 inches) with an operation
scar over the swelling. Crepitus could be elicited at the ankle joint.

Diagnosis:, Multiple lipomata, neurofibromata, synovioma.
X-ray. There were cyst-like areas in the bases of the 3rd, 4th and

5th metatarsals and in the tarsal bones. The bones affected showed
some alteration in size and outline as compared with the bones
of the right foot. Some of the intertarsaljoint~spaceswere enlarged,

Fig. 2. Case 2. Showing deformity of tarsal bones.

best seen in the oblique views. There waS associated soft-tissue
swelling on the lateral aspect of the foot, with a marked varus
deformity and sonie pes-cavus deformity. The appearances were
considered to be due to neurofibromatosis;

Biopsy ofmeatal tumour: Plexifoml neurofibroma (Dr. E. Roach).
Complete removal of the meatal tumour was found to be

impossible.

Case 3
An Indian male aged 7 years, admitted on 27 February 1948 with

a diagnosis of acute osteomyelitis of his right foot. This apparently
developed after injury 7 days previously.

Examination. Child was in poor condition with a diffuse swelling
of the right leg and foot. It was extremely tender, with medial
fluctuation. Temperature 99°F. Other systems normal.

Operation. Incision along medial aspect lower leg; much pus
drained.

X-Ray reports at this time were consistent with an osteitis, and
a review ofserial reports suggests that nidiographically the response
was rather tardy. Penicillin and sulphadiazine were administered.
Unfortunately these films have been discarded and are not available
for review.

Subsequent healing took place._
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Figs. 8 and 9. Case 4. Arteriosrams.

4. Showing paration of tibia and fibula.

Fi . 7. Case 4. Showing locaJized conical thickening on the
posterior a pect of tibia and the gross alteration in the bones
of the foot.

4. Showing gro swelling of right lo....-er leg.Fig..

in h on right bullock, uperfi ial and non-tender. There are
imilar but maller wellings all over the trunk. On questioning

the pati nt id these h d been present inoe his I g tarted welling.
Bil teral gyn mastia p nt. Pus pirated from one of
th I g Iin.

othing abnormal found in the central ntnous syslem the
cordi()-v tular syslem, or the che I.

Di nosis: eurofibrornat i Iipomato is, phlebectasia.
-Ray. There was massi sort-' ue lIing in the 10 r

h If of the right leg, nding posteriorly and more mediaJly than
lat rally. The tibia and fibula re widely parated. There
some locaJized conical thi kening on the trior pect of the
middl third of the rtex of the tibia. The bo of the right foot

re decalcified and h w d a of bone d feet, particularly the
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os calcis and the cuboid. In the upper end of the right tibia there
was an elongated oval area of bone absorption. A review of the
skeleton did not show any other obvious changes except that a
small transradiant area was seen in the upper end of the descending
ramus of the ischium on the right side. The pelvis was seen to be
deformed and the right femur externally rotated. There appeared
to be an old healed fracture of the homontal ramus of the left
pubis. There was lumbar scoliosis convexity to the right. No
well-defined transradiant areas were seen in the soft-tissue tumour
mass in the right buttock.

The ~diologist favoured a diagnosis of neurofibromatosis on
account of the bone changes in the foot but did not exclude the
possibility of lipomatosis. To exclude a vascular tumour he
suggested that an arteriogram should be done. The possibility of
a Kaposi sarcoma was considered. '

A Right Femoral Arteriogram (31 August) revealed a reduced rate
of flow, splaying of the vessels in the lower third of the calf, and
a fine network of abnormal vessels at this level. It was found
subsequently that the splaying and abnormal Vessels were at the
site of a haemorrhagic tumour, with Sarcomatous change'.

Skin Biopsy (7 September) revealed an ill-defined fibromatosis
nodule, with a few hypertrophied nerve bundles as seen in a
plexiform neuroma (Or. J. Wainwright).

Operation by Mr. Stafford Meyer (23 September). Mid-thigh
amputation. Evidence of gross neurofibromatosis of superficial

I
Fig. 10. Case 4. Vertical section of amputated leg showing
neurofibromatous tumour and the large area of sarcomatous
degeneration. The destruction of the tarsus is demonstrated.

nerves was present. The sciatic nerve was grossly thickened
(1 inch thick); it was ligatured and cut.
Detailed Appearance and Histology of the Specimen (Or. J. Wain
wright).

Elephantiasis Neurofibromatosa. There is gross enlargement of
the amputated limb due to a diffuse plexiform type of neuro
fibromatosis of the soft tissues. The sciatic nerve is grossly thickened
and nodular at the site of amputation and other nerves show similar
distortion.

At the ankle there is a large spheroidal haemorrhagic tumour
which shows sarcomatous change. A similar smaller sarcomatous
nodule, is seen below the knee joint. These sarcomatous tumours
appear to have grown expansively and show no involvement of
bone. The bones, particularly the tarsal bones, show marked
atrophy of the trabeculae, probably due to disuse.
. There is infiltration of the cortex of the bones by the neuro

fibromatous tissue resulting in lacunar absorption of the compact
bone, and widening of the Haversian canals.

In places there has been deposition of new-woven bone on
the eroded bone surface. Fibrils of the tumour tissue appear to be
incorporated in this new-woven bone.

The sections clearly indicate infiltration of the bones by the
neurofibromatous tissue from without, and show no evidence of
primary neurofibromatosis of the bones.

Case 5
A Native male aged 15 years, referred from Port Shepst<;>ne

Hospital with diagnosis of spondylolisthesis L5, and admitted on
26 April 1950.

Examination. Abdomen distended owing to lumbar lordosis.
No abdominal masses. No rigidity. Generally-a diffuse neuro
fibromatosis.

X-Ray Report (Or. F. Gillwald, 3 May). (1) There is a gross
spondylolisthesis between L5 and SI. (2) The bodies of U, 4, 5
and SI show considerable irregularity of density, with posterior
depressions and widening of the intervertebral foramina. The

Fig. 11. Case 5. Showing spondylolisthesis .between ~5 a;nd
SI and posterior depressions of vertebral bodies and Wldernng
of intervertebral foramina.
Fig. 12. Case 5. Showing erosion of pedicles on right of
L4 and LS.
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pedicles on ·the right of L4 and L5 appear to be eroded and there
is a scoliosis and rotation of the vertebrae at this level. The disc
spaces are intact. The appearances are those ofa neurofibromatosis.

Operation (11 May). Through antero-Iateral 6-inch incision, a
3-inch tibial graft taken from right tibia and wound closed.
Approach through right lower paramedian incision and pelvic
peritoneum opened for 2 inches over the body of SI, just to the
right of the mid-line; with small chisel lower surface of L5 trauma
tized and hole made obliquely into body of SI. Tibial graft down
into SI against inferior surface of L5. Pelvic peritoneum sutured
and abdominal wound closed.

Case 6
A Native female aged 57 years, admitted on 7 December 1954

complaining of a large growth arising from the right ankle. The
patient stated that this had been there since birth, but had increased
in size until it had reached the stage of interfering with her walking.
Numerous smaller lumps covered the body.

Examination. The body swellings were soft and were not attached
to deeper tissues. The growth surrounding the right ankle appeared
to be formed by markedly thickened skin encasing numerous

Fig. 13. Case 6 Antero-posterior view of tumour.

lobulated tumours. It extended down to the ground tending to
envelop the foot, and when viewed from the rear, closely resembled
the leg and foot of an elephant. General examination of the patient
revealed no other abnormality. The diagnosis was that of
generalized neurofibromatosis.

X-Ray Report. . There is a gigantic soft-tissue tumour of the
lower half of the leg, more extensive posteriorly than anteriorly.
The tarsal bones are deformed, and the talus and os calcis show
areas of bone defect and apparent erosion. The remaining tarsal
bones show a distortion of trabecular pattern. The appearances

.are consistent with the clinical diagnosis of neurofibromatosis.
A review of the skeleton does not reveal any other bone lesions.
A femoral arteriogram reveals that the tumour is extremely

vascular, with marked displacement of the vessels, particularlY'of
the posterior tibial artery. There is no appreciable delay in clearing
of the dye. considering the bulk of the tumour. There are no
localized areas of stasis or pooling of dye to suggest malignant
change. The venous channels are also dilated.

Operation (Mr. A. Beiles). The patient refused amputation, but
agreed to an attempt at removal of the main bulk of the ankle
tumour. An incision was made at the lateral aspect of the lower leg,
and the posterior tibial vessels were ligated. Skin flaps were made
and the tumour was dissected from above. It was extremely
difficult to define the anatomy, but as much of the tumour as
possible was removed. .

Histology. Dc J. Wainwright diagnosed Elephantiasis Neuro
fibromatosa. He reported diffuse neurofibromatosis involving
collagenous tissues, and no evidence of malignancy.

DISCUSSION

1. In regard to the characteristic deformity of bone and
the change in the trabecular pattern, review of the litera-

Fig. 14. Case 6. Showing tumour and bone changes in tarsus.

Fig:. 15. Case 6. First phase of arteriogram showing increased
vascularity an.d displacement of vessels: .
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ture and the study of our cases appear to indicate
(a) That the deformity_ is due to a large extent to

extrinsic pressure.
(b) That there is infiltration of the bones ,by the

neurofibromatous tissue from without. An excellent
'opportunity of studying the histology presented itself in
case 4. This failed to reveal any evidence of a primary
neurofibromatosis of-the bones. The unusual pattern
of vertebral structure in case 3 IS in our opinion peculiar
to bone associated with neurofibromatous lesions. It
is felt that the contributing factors are:

(iJ The. gross disturbance of normal growth by the
adjacent developing neurofibromata.

(ii) Actual invasion of bone.
There does not appear to be a satisfactory explanation

of the reactive bone formation seen in the pelvis in
case 1. It may be an irritative phenomenon. There is
no proof of the 6tiology of the so-called intra-osseous
bone cysts, but it may be that they appear to be intra
osseous .because of proliferative bone reaction after
invasion from without. .

2. Scoliosis apparently occurs as an associated
congenital defect, and its frequency has been mentioned
in our review of the literature. It appears that it may
be present without the curious twisted, almost fragile,
'deformity of the vertebrae found together with a gross
lumbo-dorsal scoliosis in case 3.

3. Spondylolisthesis is- apparently a spinal change
rarely reported,. In case 5.it was the main presenting
feature and the. reason for referring the patient to our
hospital for orthopaedic control of the condition. It.was

. only after radiological investigation that the associated
neurofibromatosis was J:ecognized.

4. We have not found any references in the literature

to arteriography in this disease. In case 4 (neuro
fibromatous elephantiasis) are found splaying of the
vessels, reduced rate of flow, residual-abnormal-looking
vessels, at a level which was subsequently found to be
the site of sarcomatous change in a haemorrhagic
tumour.

5. An impression is gained that the incidence of this
disease is relatively high in the Bantu of Natal. Only 1
of the 6 cases reported was an Indian. One of us (M.F.),
working for a number of years -in Transvaal non
European hospitals, can recall only one case of bone
changes in neurofibromatosis.

We are indebted to Dr. S. Disler, Superintendent of King Edward
VIll Hospital, for permission to submit this paper, to the surgeons
and physicians for their valuable co-operation, to Dr. J. Wainwright
for the 'histology and photographs of specimen in case 4, and to
Miss M. McLaggen, Department of Medical Photography, Went
worth Hospital, for the X-ray reproductions and case photographs.
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KONGENITALE ICHTHIOSIFORME ERITRODERMIE

H. P. J. PRETORIUS, M.B. CH.B.
Departement Kindergeneeskunde*
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Universiteit van Pretoria, Pretoria

Kongenitale ichthiosiforme eritrodermie is 'n seldsame
huidsiekte wat, sover ons bekend, nog nie vantevore by
die Bantoe in SuiQ-Mrika beskryf is nie. Drie van die
vier gevalle wat hier beskryf word, is in Bantoekinders
waargeneem.

Soos die naam aandui~ is hierdie siekte gekenmerk
deur rooiheid van die vel met hiperkeratose. Die
siektebeeld is in 1902 deur Brocq beskryf en afgesonder
van die ander vorms van ichthiosis. Die eritrodermie
kan reeds by die geboorte aanwesig wees, maar kan ook
later optree. Die"hiperkeratose kan .pestaan'uit 'nfyn
skilfering wat skarlatiniform kan wees of dit kan in

* Hoof: Prof.·J: G. A.·Davel.
t Hoof: Dr. J. Marshall.

groot yelle voorkom. Die afskilferende lae is deur
skynend en lyk baie soos kollodion wat op die liggaam
geplak is. Soms ontstaan groot barste met erosies.
Die afwyking is ·hoofsaaklik aan .die streksye en in die
liggaamsplooie gelokaliseerd. Die handpalms, voetsole,
gesig en kopvel is ook dikwels aangetas. Ektropion,
oor-, tand- en mondmisYorminge kan voorkom. Ge
wooplik is daar weinig of geen subjektiewe klagtes nie.
Soos by ander genodermatoses kom blaarvorming dik
wels voor. Die naels is soms verdik met subunguale
hipertrofie. ' Hiperhidrose kan soms 'n baie lastige
simptoom wees._ Ook die hare toon in sommige gevalle .
vermeerderde groei.

Konsanguiniteit, asook sifilis van die ouers, is dikwels
- beskryf (Ingman,l Barker en Sachs2). ' Barker en Sachs2




