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be undertaken on a specific basis to supersede present
day random therapy.

The tanned red cell and Ouchterlony precipitation tests
are useful in the differential diagnosis of lens-induced
uveitis and sympathetic ophthalmia. This presents a diffi
cult differential diagnosis and is of great importance,
since the treatment for lens-induced uveitis is lens extrac
tion and steroids, and the treatment for sympathetic oph
thalmia is enucleation. With reports of sympathetic oph
thalmia following iridencleisis operations on the increase,
it would· seem reasonable to investigate patients awaiting
operation for uveal antibodies in their serum and/ or
aqueous humour and to avoid this operation in patients
with antibodies. It appears reasonable to investigate pa
tients in whom an extracapsular lens extraction is ·plan
ned, and to plan an intracapsular extraction in those
patients who exhibit antibody.

An approach along these lines would considerably re
duce th~ incidence and aftermath of crippling uveitis fol
lowing surgery or trauma.

It is a pleasure to thank the staff of the uffield Laboratory
of Ophthalmology and the Nuffield Department of Medicine,
University of Oxford, for technical assistance. I am indebted
to Dr. G. Selzer of the Department of Pathology, University
of Cape Town, for useful criticisms and for help with photo
graphs, and to Kodak for some of the prints.
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SCHEUERMANN'S DISEASE

SYD 'EY COHE , M.B., F.R.C.S., Registrar. Princess Alice Orthopaedic Hospital. Cape Town, and Departmenl of

Orthopaedic Surgery, University of Cape Town*

Scheuermann's disease, a condition that occurs commonly
but at the outpatient departP.1cnt presents infrequently,
consists of a wedging of the lower thoracic vertebra re
sulting in a fixed kyphosis, which may later lead to de
generative stages in this or the neighbouring regions of the
spine.

In this paper it is intended to present 4 cases seen at

Fig. 1. Case 1. Thoracic spine showing signs of Scheuernlann's disease
-May 1961.
Fig. 2. Case I. Thoracic spine ;n March 1963. ote closure of epi
physes and persistence of Schmorl's nodes.

the Princess Alice Orthopaedic Hospital; to describe
the clinical features and discuss briefly the pathology and
aetiology of Scheuermann's disease; and finally to suggest
various methods of treatment.

CASE REPORTS

Case 1. European female aged 22
Seen on 30 May 1961 complaining of thoracic backache for

4 years, aggravated by working in flexed position. 0 history
of trauma. On examination: General condition satisfactory.
Tender over mid-thoracic spine, with slight kyphosis. Move
ments full. Straight-leg-raising test negative on both sides.
Reflexes present and equal. X-ray: Thoracic spine hows sign
of Scheuerrnann's disease (Fig. I). Trearment: Postural exer
cises and brace (worn for only a short period).

Seen again on 26 March 1963 still complaining of backache,
worsened by extra housework since recent marriage. On
examination: General condition satisfactory. Some prominence
of lower thoracic spine. All spinal movements full and pain
free. X-ray: Changes similar to those shown in previous radio
graph (Fig. 2): note closure of epiphyses and persistence of
Schmorl's nodes.

Case 2. European male aged 19
Seen on 28 February 1961 with hi tory of mid-dorsal back

ache following a fall from a tree 3 years previously. Pain
aggravated by flex ion strains. On exami!1ation: G~neral con
dition satisfactory. Slight lower thoraCIC kyphOSIS, but no
tenderness. Full range of painless movement elicited. X -ray
showed early Scheuermann's di ea e. Treatment: Jourdain
brace.

Case 3. Non-European male aged 22
Seen on 1 June 1961 for correction of polio deformities. At

follow-up clinic on 7 September 1961 he complained of back
ache following a kick in right lumbar region. On examination:
General condition sati factory. Some tenderness in right lum-

0Fresent address: Department of Plastic Surgery, Royal Hospital for
Sick Children, University of Edinburgh.
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Fig. 3. Case 3. Dorsa-lumbar spine showing signs of Scheuermann~s

disease-September 1961.
Fig. 4. Case 3. Dorso-lumbar spine-April 1963. Note persistence of
wedging.

bar region with spasm of the erector spinae and painful
limitation of all movement. X-ray showed presence of
Scheuermann's disease (Fig. 3). Treatment: Rest and analgesics.

Seen again on 4 April 1963. No complaints. On examination:
General condition satisfactory. Normal spinal curvature with
full pain-free movements. X-ray showed persistence of
wedging (Fig. 4).

Fig. 5. Case 4. Old Scbeuermann's disease-severe tboracic kyphosis.
Fig. 6. Case 4. Dorsal spine showing old Scheuermann's disease, with
severe secondary degenerative changes.

Case 4. Non-European female aged 34
Seen 14 February 1963 complaining of low thoracic back

ache for 2 years following the birth of a baby-intermittent in
nature, with one severe attack confining her to bed for 2
days. No history of trauma; no adolescent backache. On
examination: General condition satisfactory. Severe thoracic
kyphosis (Fig. 5). Movements full and pain-free; straight-leg

-raising test negative. X-ray showed old Scheuermann's disease
with severe secondary degenerative changes (Fig. 6). Treat
ment: Intermittent traction and manipulation under anaesthetic.

CLINICAL FEATURES AND DIAGNOSIS

Scheuermann's disease more frequently affects males be
tween the ages of 10 and 18 years. The patient may pre
sent with low-grade backache or with deformity; as a rule
he is not seen until months or years later, when he com
plains of pain over the thoracic spine. Occasionally a his
tory of trauma may be obtained.

The patient is usually well built and robust. On local
examination a non-tender kyphosis of the lower thoracic
spine is found, with a compensatory lumbar lordosis. The
other sections of the spine are usually not affected. At
all stages of the disease the spine is balanced and, viewed
from the side, the ear, shoulder and hip joint are in the
same vertical line. The deformity is fixed and the contour
of the spine remains unchanged when the patient sits. An
interesting feature sometimes seen is a tightness of the
hamstrings that prevents the patient, even with the aid
of his kyphosis, from being able to reach the ground when
he bends.

Radiographs reveal an abnormality of the lower thoracic
vertebral bodies. These become wedge-shaped anteriorly
with irregular superior and inferior surfaces. Scalloping of
these surfaces may also be present-the so-called Schmorl's
nodes. Difficulty in the interpretation of the radiographs
may arise from the fact that the appearance of the normal
apophyses in children may not be dissimilar (see below).

Biochemical tests reveal no abnormality in the levels of
the serum calcium, phosphorus or phosphatase.

Differential Diagnosis

Scheuermann's disease is to be distinguished from the
following conditions:

Postural kyphosis, a condition frequently found in the
same age group. It is a correctable deformity, producing
normal radiographs.

Tuberculosis, which produces the typical picture of bony
destruction and collapse, and usually affects a more local
ized region of the spine.

Ankylosing spondylitis, which is more widespread in dis
tribution, affecting all regions of the spine. The patient
with this condition will complain of general symptoms of
ill-health.

DISCUSSION

Anatomy of the Intervertebral Region
The young vertebral body has covering its superior and

inferior surface a cartilaginous end-plate, around the
periphery of which is an epiphyseal ring, thicker an
teriorly. This ring of cartilage is notched, and fits into re
ciprocal notches on the surface of the body of the verte
bra. Into the epiphysis are inserted fibres of the annulus
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fibrosus and anterior longitudinal ligament, thus forming
an apophyseal ring.

The cartilaginous end-plates, which persist in the adult,
are perforated by minute vessels passing from the verte
bral body into the intervertebral disc. This latter struc
ture consists of a central core, the nucleus pulposus, which
is surrounded by the annulus fibrosus.

The apophyseal ring commences to ossify anteriorly at
about 10 years and fuses with the body of the vertebra
at about 18 years to form the slightly elevated rim of
the plane surface of the vertebral body.

Aetiology and Pathology

Although evidence of Scheuermann's disease has been
noted in vertebrae discovered during archaeological exca
vations' (Fig. 7), no agreement on its aetiology and
pathology has been reached. In 1921 Von Scheuermann'
described this condition, which he called kyphosis dorsalis
juvenalis. While working in an institute for crippled child
ren in Copenhagen he noted a number of male adolescents
all of whom were suffering from marked spinal curvature.
He found that most of them had been farm labourers and
on question:ing, was informed that most ascribed their de~
forrnity to the hard work they had previously had to do.
A few ascribed their deformity to a particular traumatic
incident. He further noticed that the group as a whole
were very well developed and had strong spinal muscula
ture. In radiographs taken of these patients he observed
the characteristic wedging of the vertebra, localized to the
lower thoracic spine.

In 1927 Schmorls noted that in 10% of over three
thousa?d spinal dissections herniation of the nucleus pul
posus lDto the body of the vertebra was present. In a high
percentage of cases of Scheuermann's disease there is
radiological evidence of nuclear herniation, although the

Fig. 7. Lateral photograph and radiograph of remains of a girl aged
16 from the excavation of a Bronze Age barrow of about 1600 B.C.
~Calvin Wells; Journal of Bone and Joint Surgery, August 1961. 43B,
~75. By kind permission.)

cause is unknown. Schmorl upposed that the herniation
was due to congenital weaknesses in the epiphyseal end
plate complex.

Michele'" maintained that th~ thoracic kyphosi was
secondary to an increased lumbar lordosis due to a tight
ilio-psoas. This muscle stretched like a bowstring from
pelvis to dorso-Iumbar region, owing to a lag in the
growth of the muscle during the spurt of rapid vertical
growth in late childhood. Increased flexion strains on the
anterior aspect of the lower thoracic epiphyseal plates
would result in growth disturbances in this region.

Lambrinudi suggested that the herniations occurred as
a result of minute cracks or fractures in the end-plate
complex. His theory was that the basis of the thoracic
kyphosis was the presence of tight hamstrings. This
would result in backward tilting of the pelvis, with an
exaggerated lumbar lordosis and compensatory flexion of
the lower thoracic spine. As the line of gravity of the
body passes anterior to the vertebral bodies, maximal pres
sure falls on the anterior aspects of the epiphy eal plates
The greater the kyphosis therefore the greater the pres
sure."

Junghans, quoted by Hanraets' and Creyssel and
Schnepp,' expressed the opinion that the herniation
of nuclear substance was due to growth di turbances
with the development of fine cracks or fractures
in the epiphyseal end-plate complex through which
herniation- could occur. I think the minute vascular
perforations in the end-plates may in themselves consti
tute an inherent weakness through which herniation could
occur if flexion strains were severe. An as yet unidentified
metabolic toxin may in some way damage the epiphyseal
plates with the production of areas of weakness or even
actual fractures. Perkins· suggested that the nuclear her
niations were the primary event, but did not explain why.

A vascular basis for the vertebral deformity was pro
pounded by Cloward and Bucy.lO They described cases of
kyphosis dorsalis juvenalis associated with extradural cysts,
and expressed the opinion that these cysts compressed and
occluded venous channels draining the vertebra. Defec
tive bony growth would result. They suggested that ky
phosis unassociated with such cysts might be due to venous
stasis of unknown aetiology.

By whatever reason, loss of nuclear substance into the
body of the vertebra may result in various degrees of
separation of the epiphyseal end-plate complex as the nu
cleus pulposus insinuates itself between the centrum of
the vertebral body and the plate. As flexion strains are
maximal anterioriy, nuclear protrusion would occur here.
Defective bony growth would be the inevitable equela. In
addition, as Perkins· states, 'The nucleus pulposus is a
highly elastic spherical body which transforms the pine
into an ebstic rod which then obeys the laws for the trans
mission of stress through an elastic curved body, namely
that the stress on the concave ide is the same as the
stress on the convex side. In consequence of this there is
no tendency for any wedging to occur, albeit that some
flex ion of the thoracic spine is continually pre ent in the
ordinary orthograde stance. Loss of nuclear substance in
to a vertebral body results in the disc losing it power of
acting as a rubber buffer. Exces ive flexion train now
act directly on the bone, which becomes wedged.'
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Treatment
This depends upon the age of the patient. If the condition

is recognized in the early stages when the apophyses are
still open, correction is possible. A period of 3 months on
a plaster-of-paris bed, with hinge to correct the deformity,
is a logical order of treatment. In practice such a drastic
curtailment of school activities is rarely necessary. If the
patient concentrates on hyperextension exercises and
avoids hyperflexion strains, and follows a daily regime that
includes a number of hours flat on his back on a hard
bed, this is as much as is usually necessary to control the
condition. A well-fitting brace is permissible providing it
does not take the place of the exercises, although Gervis"
states that this discourages full extension. The most elabo
rate and time-consuming mechanical treatment of the de
formity, even in its early stages, may sometimes fail to pro
duce a perfectly normal spine, and because of this the de
velopment of a good carriage is in the end the most im
portant part of the treatment. Postural exercises-bracing
back the shoulders and holding the head erect-masks the
deformity to a very large extent.

An adult should be told that he has a back that may
not stand up to severe strains." A majority realize this
themselves and alter their occupation so that they do not
experience any further discomfort. Some physiotherapy
may be ordered to span the time during recovery from a
recent strain.

In later life backache may develop and this may be
treated conservatively with medication and physiotherapy.
A corset or manipulation may eventually be required to
alleviate the condition.

SUMMARY

1. Four cases of Scheuermann's disease are presented.
2. Radiographs demonstrate characteristic changes,

namely wedging, Schmorl's nodes and, later, osteo-arthritis.
3. The clinical features of Scheuermann's disease are

discussed.
4. The intervertebral anatomy is briefly alluded to and

theories on the aetiology of Scheuermann's disease are re
viewed.

5. A suggestion is made that the condition may be due
to epiphyseal separation.

6. The treatment of the condition is briefly dealt with.

I wish to thank the Medical Superintendent of the Princess
Alice Orthopaedic Hospital, Dr. F. L. Visser, for permission
to publish; Prof. C. E. Lewer AlIen for encouragement and
assistance; Mr. B. S. Jones and Mr. J. J. Commerell for
advice and criticism and also for permission to present their
cases; and Messrs. de Medaud and Toot, who were responsible
for the photography.
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ESTABLISHMENT OF A BONE TUMOUR REGISTRY

The establishment of a Bone Tumour Registry in South Africa
has been under consideration for several years.

The comparative rarity of primary bone tumours, the com
plexity of pathological variations, the difficulties of collating
clinical, radiological and histopathological features in a clear
diagnostic system and a rational nomenclature led to the
establishment of the now famous Registry of Bone Sarcoma
of the American College of Surgeons, and since then great
strides have been made in extending our knowledge of these
and other tumourous lesions of bone. The continuing value
of such a system of records is reflected in the emergence of
similar organizations in Great Britain and the European
Continent.

A Bone Tumour Registry has now been established in the
Transvaal, to function both as a forum for discussing and
diagnosing bone tumours and as a depository for recording
and classifying such lesions. It is known as the Transvaal
Bone Tumour Registry and will be operated by a Committee
consisting of:

Prof. J. M. Edelstein (Chairman).
Prof. B. J. P. Becker (Vice-Chairman).
Mr. L. Solomon, orthopaedic surgeon. Johannesburg

General Hospital (Secretary).
Dr. C. Abrahams, Pathology Dept., Witwatersrand Uni

versity.
Dr. L. Cohen, Head of Radiotherapy Dept., Johannesburg

General Hospital.
Mr. G. F. Dommisse, orthopaedic surgeon, Pretoria.
Dr. J. Gluckman, pathologist, Johannesburg.
Dr. J. Jacobson, radiologist, Johannesburg.

Mr. P. Keen, surgeon, Non-European Hospital, Johannes-
burg.

Prof. J. F. Murray. SAIMR.
Dr. A. G. Oettle, Cancer Research Unit, SAIMR.
Dr. N. S. F. Proctor, pathologist, SAIMR.
Dr. M. Shear, lecturer, Oral and Dental Hospital, Johan

nesburg.

The Committee meets at the end of each month to consider
cases notified during the current month. With the pooling of
material from all over the country it is hoped that improved
precision in diagnosis as well as a greater understanding of the
factors determining prognosis may result.

To a large extent the success of the Registry will depend on
contributors. It would be much appreciated if practitioners
would notify the secretary of the Committee of cases of
Bone Tumours encountered by them. Upon receiving such
notification a pro-forma will be sent to the practitioner for
completion. Among other data, X-ray films and pathological
material will be required by the Committee for study and the
case will be discussed at the monthly meeting. The Committee
will keep in touch with the practitioner concerned, give advice
if requested, and will interest itself in the follow-up of the
case. Practitioners submitting cases will be welcome to attend
relevant meetings of the Committee. Enquiries and contribu
tions from any part of the Republic and the Rhodesias will
be appreciated.

All correspondence concerning the Registry should be
directed to the Secretary, Transvaal Bone Tumour Registry,
Department of Orthopaedic Surgery, Medical School, Hospital
Street. Johannesburg.




