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FIG 1-Edge of open granulating wound showing
cellulose dressing on and embedded in granulation
tissue. FIG 2-Section of tissue from area A-B (fig 1),
seen by polarised light microscopy, showing birefractile
cellulose particles.

or more strands of cellulose dressing on and embedded in the granulation
tissue (fig 1). The strands were removed with forceps. At the point where
embedding had occurred tissue for biopsy was taken with a scalpel blade and
stained with haematoxylin and eosin.
When the slides were viewed under polarised light cellulose fibres were

seen embedded in the granulation (fig 2). In all cases there was positive
histological evidence of cellulose deep in the granulation tissue, including two
cases in which the patients presented at the clinic without a dressing in their
unhealed granulating wounds but had previously had cellulose dressings.
Strands of cellulose dressings viewed under polarised light by an experienced
pathologist were identical in appearance with those in the granulation tissue
from wounds.

Discussion

The British Pharmaceutical Codexl states that cellulose wadding
quickly disintegrates when wet. Certain factors have led to the
widespread use of cellulose dressings. A shortage of cotton made
dressings more expensive, and cheaper materials such as cellulose were
substituted. Cellulose dressings are much used in the National Health
Service. There is no warning on the packets that cellulose is unstable
when wet and the Department of Health has not warned hospital
regions or district nurses. In our local health authority area the
standard sterile "dressing pack" from central supply contained cotton
wool balls to swab the wound and cellulose gauze squares for the
dressing. Nurses were not told that the cellulose squares were unstable
when wet and therefore unsuitable. This has now been corrected.
These cases are a small percentage of those in which granulating

wounds are being dressed with cellulose. Many must contain cellulose

particles which act as foreign bodies and may delay healing. Their
removal has been associated with accelerated healing.

I thank the Departments of Pathology and of Medical Photography,
Welsh National School of Medicine, for their help.
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Circulating immune complexes in a
patient with meningococcal disease

Allergic complications occur in meningococcal disease, and it has been
suggested1 2 that these are due to the deposition of immune complexes
containing meningococcal antigens. We report here a case of severe
meningococcal disease with some hitherto unreported immunological
findings.

Case report

An 18-year-old woman was admitted to Enfield District Hospital, Chace
Wing, with a history of malaise, sore throat, and neck pain. She was shocked
and semi-comatose, with signs of severe meningitis and neurological deficit.
After several grand mal fits she improved on penicillin and by the fifth day
was answering simple questions, but extensive cranial nerve and cauda
equina lesions persisted. Bilateral knee effusions developed on day 15.
Aspiration yielded turbid fluid containing many polymorphs but no organ-
isms; repeated cultures were negative. Arthroscopy showed a thickened
synovium and synovial biopsy showed non-specific subacute inflammation.
Turbid cerebrospinal fluid (CSF), which contained 295 106 white blood

cells 1 (295,mm3) and 400 10i red blood cells/1 (400/mm3), was obtained
on lumbar puncture. The protein concentration was 9 g/l and the sugar
level 1 6 mmolll (28 mg/100 ml). Gram-negative diplococci were found
and culture of both CSF and blood grew type C Neisseria meningitidis.

Haematological investigations showed evidence of disseminated intra-
vascular coagulation: the platelet count was 22 109/1 (22 000/mm3),
fibrin degradation products were 0 04 g/l, and both prothrombin and partial
thromboplastin times were prolonged.
The most striking finding was the demonstration in both sera and synovial

fluid of circulating immune complexes. These were detected simultaneously
by radiobioassay,3 a modified Clq-binding test, and a modified polyethylene
glycol (PEG) precipitation test.4 The results summarised in the table show
the early appearance of complexes and their rise with the onset of joint
effusions and subsequent disappearance on recovery.
The PEG-precipitated material was dialysed against glycine saline buffer,

pH 3 0, and the solution tested for meningococcal antigen by counter-
current immunoelectrophoresis, using a polyvalent antiserum (Burroughs
Wellcome meningococcal group A, B, C, D), but no antigen was shown.
Snap-frozen synovial biopsy specimens and air-dried unfixed preparations of
synovial fluid white cells were examined by direct immunofluorescence with
fluorescein-isothiocyanate-conjugated anti-human IgG, IgM, and IgA, and
antihuman C3 and by indirect immunofluorescence with polyvalent anti-
meningococcal antiserum, but there was no evidence of complex deposition.

Imnmune complexes and immunoglobuilins in serum and synovial fluid

Immune complexes

Total protein IgG IgM C3
Radiobioassay* Clq-bindingt in 4",, PEG (g 1) (g 1) (g 1)
( inhibition) (V,) precipitation

test+ (g l)

9 August:
Serum 24 50 0 18 22 2.1 0-76

22 August:
Serum 40 73 0 295 25 5 2 52 0-63
SF 41 75 0 290 25 0 2-0 0 24

December:
Serum 13 9 0 15-2 1-95 0 76

*Normal t15 inhibition. tNormal 8-15%. +Normal 0-02 g/l.
SF = Synovial fluid.
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Discussion

Some of the complications of meningococcal disease are thought
to be due to the formation and deposition of immune complexes in
the tissues-namely, vasculitis, iritis, intravascular coagulation, and
neuropathy.
Greenwood et all obtained evidence of immune complex deposition

in the tissues by immunofluorescence and have recently2 provided
further indirect evidence for immune complex formation, their
preliminary results indicating the presence of circulating complexes.
In our patient we have shown these complexes on admission and a
rise in their number and their appearance in the joint fluid with the
onset of knee effusions. In convalescence the complexes disappeared.
The radiobioassay and the Clq-binding tests are sensitive, which may
have accounted for our success in showing them in this patient.
Possibly, however, this was an unusual case in which the disease led
to the formation of immune complexes, which may not be the only
cause of vasculitic, neuropathic, or other complications in meningococ-
cal disease. The low C3 content of the knee aspirate, taken in conjunc-
tion with the high Clq-binding and low serum C3, suggests that the
complexes were complement-fixing. Serum C3 is an insensitive
measure of hypocomplementaemia, and measurement of complement
profile might be more informative in similar cases. It is interesting to
note that our findings are similar to those of Greenwood et a12 in
patients with type C disease.

We acknowledge the support of the Medical Research Council, and are
grateful to Mr S C Chen for performing the arthroscopy.
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Pancytopenia and scleroderma

Haematological disorders are common in systemic lupus erythematosus
(SLE), and they include pancytopenia in about 500 of patients.' On
the other hand, in scleroderma anaemia is much less common:
Westerman et al found2 anaemia in only 29° of 164 patients with
scleroderma, and Tuffanelli and Winkelmann found no significant
changes in the haemogram.3 Abnormalities in leucocyte and platelet
counts seem to be very uncommon. We have recently observed a patient
with simultaneous systemic scleroderma and pancytopenia.

Case report

A 57-year-old White Caucasian was admitted in July 1974 with pancyto-
penia found four months after the onset of a generalised scleroderma
(arthritis and cutaneous involvement). Clinically he was pale and asthenic,
with petechial purpura, gingival bullae, epistaxis, and disseminated bruising.
Laboratory findings were: haemoglobin 5-8 g/dl; packed cell volume 0-17
(17%G); mean cell haemoglobin concentration 34 g/dl (34%); mean cell
volume 92 fl (92 ,mM3); reticulocytes 46 x 109/1 (46 000/mm3); white blood
count 2 6 x 109/1 (2600/mm3) with 67 x neutrophils; platelets 27 x 109/1
(27 000/mm3); serum iron 4-3 jimol/l (0-24 mg/l); erythrocyte sedimentation
rate 134-157 mm; serum vitamin B12 normal; and Schilling test result normal.
Bone marrow aspirate yielded poor material which contained 15 % granulo-
cytes and 40 x erythroid cells; no megakaryocytes were seen. Ham, Dacie,
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and Crosby tests gave negative results. Coombs test gave positive results (IgG
and complement), and he was negative for antileucocyte antibodies, anti-
platelet antibodies, and anti-DNA antibodies. Renal function was normal.

After massive corticosteroid treatment there was dramatic improvement of
bruising and generalised scleroderma for 10 months, but the platelet count
remained low (15 x 109/1 (15 000/mm3)), with no megakaryocytes in the
bone marrow. Nor did the white cell count improve, and, although there
was some improvement in the anaemia, he still required blood transfusion
support. He died of acute hepatitis in September 1975 after two days of high
fever, 14 months after the onset of the disease (see figure).

Comment

The most noticeable haematological effect was thrombocytopenia,
which was very severe and persisted throughout the course of the
illness. It was associated with a bone marrow that was very poor in
megakaryocytes. Thrombocytopenic purpura is very common in SLE,
in which it is related to the autoimmune mechanism, but in this case of
scleroderma this seems unlikely to have been the mechanism as there
were no antiplatelet antibodies before blood transfusion, and corti-
costeroids had almost no effect on the platelet count. Similarly,
leucopenia remained constant throughout the illness, was associated
with a low granulopoietic activity in the bone marrow, and did not
respond to steroids. The anaemia, on the other hand, seemed to be
due, at least partly, to an autoimmune haemolytic anaemia; the
Coombs test gave a positive result, and while anaemia persisted
throughout the course of the disease it showed some improvement with
corticosteroids. This is consistent with the finding of antierythrocyte
antibodies in one case of scleroderma4 and in three out of 48 anaemic
patients.2 The iron deficiency cannot be clearly explained. We did not
find any vascular cause, and there was no iron malabsorption.
We could not find any other possibly associated mechanisms for the

pancytopenia. There was no obvious deficiency of vitamin B,1 or other
nutritional factors, and there was no renal cause. Thus we have
probably shown a true bone marrow failure resulting in pancytopenia,
but with the anaemia intensified by an autoimmune mechanism.
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