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Peripheral lymphopenia, bone marrow granulomas,
and autoimmune haemolytic anaemia are commonly
recognised haematological abnormalities in sarcoidosis,
but thrombocytopenia is rare. We report a case of life
threatening, immune type thrombocytopenia and
sarcoidosis in a young man presenting with severe gum
bleeding.

Case history
A 26 year old West Indian man presented with a two

day history of spontaneous gingival bleeding; a full
blood count requested by his dental surgeon had
shown severe thrombocytopenia and prompted
referral. He had a two week history of tiredness
without fever, weight loss, or arthralgia. He had no
history of bleeding episodes, homosexual contact, or
intravenous drug misuse and had not been prescribed
any drugs. On examination he was found to be well
nourished and to have a fresh blood clot in his mouth
and pronounced oral fetor. Petechiae were present on
his arms, legs, and trunk. The tip of his spleen was
palpable. Rectal examination was normal. No focal
signs were present in the nervous system, and examina-
tion of the optic discs and retinas showed nothing
remarkable.

Investigation showed a haemoglobin concentration
of 136g/1 and a white cell count of 6 5x109/l with
lymphopenia (0 8x1O9/l). The platelet count on an
automated counter was 2 x 109/1, but no platelets were
identified on examination of a blood film. There was no
evidence of red cell fragmentation. Biochemical tests
on blood gave normal results, except that blood urea
concentration (7 4mmol/1) and alkaline phosphatase
activity (144 IU/1, normal range 60-130 IU/1) were
slightly raised. An aspirate and trephine biopsy
specimen of bone marrow showed a normocellular
marrow with plentiful young megakaryocytes, suggest-
ing that increased consumption of platelets was the
cause of the thrombocytopenia. A chest x ray film
showed bilateral hilar lymphadenopathy with pulmon-
ary infiltration in the right mid-zone, which with the
thrombocytopenia raised the possibility of lymphoma,
AIDS, or sarcoidosis.

Antibodies to HIV (types I and II), parvovirus, and
hepatitis A were not detected. Tests for the presence of
a panel of autoantibodies used to screen for connective
tissue disease gave negative results. Quantitative
measurement of immunoglobulin concentrations
showed raised IgG and IgM, and serum electrophoresis
showed an increase in ac, a2, and y globulin concentra-
tions. Serum angiotensin converting enzyme activity
was 87 U/ml (normal range 16-53 U/ml). A gallium
scan showed enhanced uptake in the lungs and greatly
increased activity in the parotid and lacrimal glands (fig
1), appearances characteristic of sarcoidosis. Platelet
associated antibodies were later detected by direct
immunofluoresence of his platelets using labelled IgG
antibody. His serum at presentation contained antibody
directed against platelets from unrelated donors.
He was treated with prednisolone 1 mg/kg/day and

carefully monitored for further bleeding episodes. On
the third day his platelet count was 7 x109/l and he
became agitated and complained of deteriorating
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FIG 2-Fundus showing intraretinal haemorrhage

vision. Examination showed tachycardia, postural
hypotension, and bilateral retinal haemorrhages (fig 2).
Rectal examination showed malaena. He was resusci-
tated by administration of fresh blood and platelet
concentrates. In an attempt to slow the consumption of
platelets by the mononuclear phagocyte system a
single dose of vincristine was given (2 mg intraven-
ously), followed by injections of human immuno-
globulin (30 g/day intravenously for five days). There-
after the platelet count rose exponentially, reaching
200x 109/l by the 10th day of admission, at which
time the platelet associated antibodies were no longer
detectable by direct immunofluorescence.
When the platelet count had been restored to normal

it was possible to undertake transbronchial biopsy to
investigate the cause of the pulmonary lesions (no
granulomas were seen in a trephine biopsy specimen of
bone marrow). The bronchial mucosa was macro-
scopically normal but biopsy specimens showed non-
caseating granulomas with giant cells (fig 3) typical of
sarcoidosis. A Kveim test subsequently gave positive
results, supporting this diagnosis.
The patient was well with no ocular or chest
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FIG 3- Transbronchial biopsy specimen shovinggranuloma formation with giant cells

symptoms three months after admission, and the dose
regimen of corticosteroids was gradually reduced. His
platelet count remained normal.

Comment
Although rare, the association of thrombocytopenia

with sarcoidosis has been fully documented. A review
of 381 cases of thrombocytopenic purpura showed five
patients with sarcoidosis (1%),' and in a series of 324
patients with sarcoidosis 2% had thrombocytopenia,
defined as a platelet count of less than 100 000 x 109/1.2
Thrombocytopenia was considered to be secondary to
hypersplenism in most of the cases. Dickerman et al
reviewed 35 cases of thrombocytopenia associated with
sarcoidosis and classified them into three groups.3 Ten
patients in the first group had moderate to severe
thrombocytopenia associated with anaemia and
leucopenia. Most suffered gastrointestinal bleeding
and four had proved oesophageal varices. The restora-
tion of the platelet count after splenectomy or porto-
systemic shunting procedures indicated that the
abnormalities were secondary to portal hypertension.
In the second group patients had a similar degree of
thrombocytopenia with mild to moderate bleeding
episodes into the skin, mucous membranes, and
genitourinary tract but no gastrointestinal bleeding. In
contrast, the 19 patients in the third group had severe
thrombocytopenia and presented with bleeding from
many sites. Six died, principally as a result of uncon-
trolled intracranial bleeding. Several other case reports
of thrombocytopenia and sarcoidosis have also been
published.4

Several observations suggest that the severe throm-
bocytopenia associated with sarcoidosis is mediated by
immune mechanisms. Endogenous and transfused
normal platelets have been shown in this disorder to
have a shortened survival time in the circulation, which
is increased after steroid treatment. Splenectomy has
in certain cases been beneficial, and the successful use
of human immunoglobulin has been reported.' Con-
currence of thrombocytopenia with Coombs positive
haemolytic anaemia has been reported in a patient with
sarcoidosis.6 Platelet associated IgG was first shown by
Thomas et aF by direct immunofluorescence ofplatelets
positive for IgG; an ether eluate of IgG from patients'
platelets reacted with platelets obtained from random
donors.'
Many immunological abnormalities are described in

sarcoidosis. Peripheral lymphopenia contrasts with
recruitment of T helper cells at sites of active disease.

Proliferation of B cells, stimulated by activated T cells,
is reflected by the polyclonal hypergammaglobulin-
aemia that is so characteristic of sarcoidosis. Lawrence
and Greenberg speculated that the non-specific B cell
activation may occasionally lead to production of
antibodies to platelet antigens and thus cause severe
thrombocytopenia.4 The extremely poor prognosis in
such patients receiving supportive treatment alone'
indicates a need for more active management with, as
in this case, corticosteroids, vincristine, and human
immunoglobulin.

Discussion
TMC: From the clinical viewpoint this case serves to

illustrate three distinct means by which thrombo-
cytopenia may occur in sarcoidosis. It shows also the
importance of defining its mechanism, as this bears on
the prognosis and mode of treatment.
One dogma states that there is little point in giving

platelets in immune mediated thrombocytopenia
because they are rapidly consumed-perhaps within a
few minutes. In this case for those few hours of the
third day when the patient was bleeding into his retina
and his gastrointestinal tract, there is little doubt that
the large amounts of platelets that were obtained at
short notice from the National Blood Transfusion
Centre at Edgware were life saving and did stem the
haemorrhage, until such time as other measures had
come into effect.
CTD: Do you think that the explanation of poly-

clonal B cell activation is credible, because he must
have been producing a very large quantity of antibody
against his platelets and there was little evidence that
he was producing antibodies directed against anything
else? If you were getting a truly non-specific activation
would there not be more general evidence for this?
TMC: We have not investigated the functions of the

other antibodies ofthe many immunoglobulins secreted
in the polyclonal response in acute sarcoidosis. We
clearly identified binding activity of immunoglobulins
to his own platelets and to the platelets ofother patients
in vitro. Therefore, all we can say is that there is an
immune response and that one or probably several
components are directed against platelets. Of course,
why this response should be associated with such a
severe thrombocytopenia is rather puzzling. In trying
to account for the time course of onset one cannot help
recalling that there is an activation of the mononuclear
phagocyte system throughout the body-a "sink" into
which antibody coated platelets seem to disappear.
CTD: Can you develop that? Where do the platelets

go to and what is their fate? In animal models of
immune thrombocytopenic purpura a pronounced
thrombocytopenia may be produced, but it is reversible
and suggests a disaggregation of platelets.
TMC: Unfortunately in this patient the absence of

platelets in peripheral blood and the active bleeding
precluded platelet labelling and imaging studies. None
the less, such studies have been performed in patients
with less severe immune thrombocytopenic purpura
and have pointed to sequestration not only in spleen
but also in bone marrow, suggesting that the platelets
can undergo both peripheral (splenic) and intramedul-
lary destruction. In this disorder there seems to be a
widespread enhancement of macrophage activity-
namely, the formulation of granulomas-as well as the
platelet associated antibody.
SRB: What is the prognosis in this patient? Do you

think that splenectomy will be needed?
TMC: Published work suggests that once over the

acute episode of thrombocytopenia the patient has an
excellent prognosis for this aspect of the illness.
Splenectomy was considered, but the response to
intensive medical treatment obviated the need for it.
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Perhaps Professor Scadding could comment on the
pulmonary prognosis?

JGS: I believe that the prognosis is potentially good,
and of course he could regain normal lung function. He
must, however, have exceptionally active disease: the
onset was rapid and we have seen that he had a positive
result with the Kveim test despite treatment with
prednisolone 60 mg a day, which would usually
suppress the formation of granulomas. His ethnic
origin also militates against as good a prognosis; I
would like to know whether the ethnic origin was
stated in the study of thrombocytopenia in sarcoidosis.
TMC: The ethnic origin was not stated in that study.
AJR: You rightly say that there were no platelets

present in peripheral blood, but you showed a trephine
biopsy specimen of bone marrow in which there were
platelets present. Why did you not look for the
presence of platelet associated IgG at that site?
TMC: The bone marrow showed plenty of mega-

karyocytes rather than platelets. In fact, the site of

formation ofplatelets from megakaryocytes is disputed,
and there is evidence that they may bud off from the
megakaryocyte extramedullary site. It would of course
have been most interesting to carry out the immuno-
fluoresence studies on the marrow aspirate to see
whether the megakaryocytes express the epitopes that
were recognised by the platelet associated IgG.
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Lesson of the Week

Late complication of undetected odontoid fracture in children

M Serdar Alp, H Alan Crockard

Injury to the craniocervical junction in children is
probably underdiagnosed. Management of odontoid
fractures is controversial, and there is no commonly
accepted treatment.'6 Schatzker et al reported rates of
non-union in odontoid fractures as high as 62%,4 and
thus there is always the possibility of long term
complications. We report on a patient who presented
with complications 14 years after sustaining an odon-
toid fracture.

Case report
A seven year old girl sustained a head injury and

limb fractures in a road traffic accident. She was
drowsy with reactive pupils, and all four limbs were
transiently flaccid, and she required ventilation for five
days. Radiology did not show a cervical fracture, and it
was thought that her neurological condition was due to
a brain injury. She improved, with no intellectual
impairment: she had a mild hemiparesis of the left side
without facial palsy but could run and play with her
peers.

At the age of 15 her condition began to deteriorate,
and she had increasing difficulty in walking. A neuro-
logical opinion noted severe spasticity in all four limbs,
but this was considered to be secondary to her head
injury. No cervical radiology was performed. The
neurological deterioration progressed over the next six
years and caused difficulty in swallowing and choking
and recurrent chest infections. There were psycho-
social problems that dominated her management, and
anorexia nervosa with a spastic tetraparesis secondary
to her head injury was diagnosed, incorrectly.

At the age of 21 she weighed 24 kg, had difficulty in
breathing, and had not walked or stood up for nine
months. Her vital capacity was less than 500 ml and her
speech barely audible. A cervical radiograph showed
pronounced type II atlantoaxial deformity (fig 1), and
she was transferred for neurosurgical evaluation. A
computed myelotomogram showed pronounced com-
pression of the neuraxis with the spinal cord reduced to
a thickness of 1-2 mm by a fixed deformity of the
odontoid peg (fig 2), the tip that had not united being
closely applied to the arch of C 1.

Because of the pronounced anterior compression
anterior decompression was considered mandatory,
and the backward displaced odontoid peg was removed
by a microsurgical transoral procedure. Skull traction
was applied, and some weeks later posterior occipito-
cervical fusion was performed to provide stability.
Postoperatively the patient required ventilatory
support for five weeks, but she improved slowly. Six
months after surgery she was able to walk with a stick
and her vital capacity had increased 2 litres.

Discussion
Diagnosis of odontoid fractures is quite difficult;

they are often missed because the patient is un-
conscious or has associated trauma to the head.' Such
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