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Heberden Society

The Heberden Round April 1979

The Heberden Round was conducted by Dr J. A.
Cosh during a meeting at Bath on 5-6 April 1979,
and the following papers were read.

EB virus infection and rheumatoid arthritis. C. J.
Elson, D. H. Crawford, P. A. Bacon, and R. C.
Bucknall. University of Bristol and RNHRD, Bath.

EB virus has been suggested as a possible aetio-
logical agent in RA since the majority of patients
have antibody to RANA, a nuclear antigen in EB
transformed cell lines.' This suggests that RA
patients should have serological evidence of previous
infection with EB virus. We have tested sera from
30 patients with classical or definite RA for anti-
bodies to EB capsid antigen (VCA) using an indirect
immunofluorescent test on cells containing the VCA.
5 (17%) of these typical RA patients had no VCA
antibodies, in close agreement with the frequency
in normal adult sera from the Bristol area. The
failure to produce anti-VCA antibodies was not
because the patients were immunosuppressed,
as a result either of their therapy or of their disease.
None were on second-line antirheumatic drugs
and when immunised with bacteriophage 0X174
the patients produced antibody responses which were
similar to a rheumatoid control group. Antibodies
to RAJI, a Burkitt's line carrying the EB viral
genome, were detected in some patients, but the
reaction was exactly the same with Ramos cells, an
American Burkitt's lymphoma line which does not
carry the EB virus genome. A positive reaction was
obtained in one serum from a VCA negative patient.

This study shows that antibodies to RAJI in RA
serum may not be specific for EB virus infected cells
and there is no difference in the incidence of EB
antibodies between RA and normal individuals.
This result fails to support the notion that there is an
aetiological relationship between the virus and RA.
Reference
1 Alspaugh M A, et al. J Exp Med 1977; 147: 1018.

A new approach to the study of high avidity Fc
receptors on rheumatoid lymphocytes. N. D. Hall,
and V. R. Winrow. ARC Research Group, RNHRD,
Bath, and Pharmacology Group, University of Bath.
The immune response to IgG is a prominent feature

of rheumatoid disease. The production of anti-
globulins and their self-association to form immune
complexes could promote and sustain the chronic
inflammatory reactions in the rheumatoid joint.
Evidence has already been presented showing that
RA leucocytes react abnormally to Facb, a fragment
of rabbit IgG. We have now extended this study
to demonstrate receptors for Facb on lymphocytes
by rosette formation with Facb-coated ox red blood
cells.
Our results show that a significantly increased

proportion of RA lymphocytes can bind Facb
compared with healthy controls. Analysis of this
receptors specificity demonstrates a preference for
aggregated rather than monomeric IgG and the
involvement of the hinge region of IgG in Facb
binding. Attempts to identify the cell which ex-
presses the Facb receptor have so far ruled out
monocytes and T cells. Treatment with neuramini-
dase increases the proportion of Facb-binding cells,
but trypsin has no effect.
Facb has been shown by other workers not to

interact with 'normal' Fc receptors (FcR). There-
fore this study provides evidence of a qualitative
difference in FcRs expressed on lymphocyte sur-
faces. A population of lymphocytes with high
avidity FcR capable of binding Facb is increased
in RA. It is obviously important to determine
further functional characteristics of these cells.

Subpopulations of activated lymphocytes in RA.
S. D. Carter, P. A. Bacon, N. D. Hall. RNHRD,
Bath, and University of Bath.

The central role of lymphocytes in the pathogenesis
of RA has been emphasised by thoracic duct
drainage. It is important to fractionate RA lympho-
cytes to identify the effector subpopulations. Cells
activated in vivo may be particularly relevant. In
this study Ficoll density gradients have been used
to separate larger, less dense lymphocytes from
resting small cells.
Twenty three RA patients (11 with clinically

very active disease) were compared with matched
healthy controls. The gradient fractions were
incubated with 3H thymidine to detect spontaneous
proliferation. Surface characters were studied by
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486 Annals of the Rheumatic Diseases

E-rosette formation with sheep RBC (T-cells) and
surface Ig by immunofluorescence (B cells). High
and low avidity Fc receptor bearing cells were
counted using Ox EA rosette formation.
The results showed that less dense lymphocytes

(LDL) were enriched in morphological blast cells
with increased 3H Thy uptake. The RA patients
(especially those with active disease), had increased
numbers of these LDL. The numbers decreased in
gold-treated patients. Surface marker studies showed
a depletion of T and an enrichment of B cells in the
LDL. Lymphocytes with high avidity Fc receptors
were reduced in the LDL, but low avidity Fc recep-
tors were present through all gradient fractions.

This study confirms that activated lymphocytes,
many of them B cells, are increased in peripheral
blood in active RA and may be conveniently studied
by density gradient flotation.

Prostaglanin and the regulation of lymphocyte
function in rheumatoid arthritis (RA). V. Corrigall,
and G. S. Panayi. Departments of Medicine and
Rheumatology, Guy's Hospital, London SEI 9RT.

Previous studies have shown that lymphocyte
responsiveness to phytolectins in RA is poor. The
mechanism of this deficiency is not understood.
Prostaglandins (PG) are produced in RA and may
mediate some of the inflammatory changes seen.
PGE2 is also known to inhibit lymphocyte trans-
formation. The addition of 1 ,ug/ml of indomethacin
(1) to RA lymphocyte cultures led to a significant
increase in their response to phytohaemagglutinin
(Fig. 1). An additional response was seen after the
addition of 10-3 M 2-mercaptoethanol (2ME) (Fig.
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Fig. 1 Per cent increase in thymidine incorporation
after PHA stimulation ofnormal (N) or rheumatoid (RA)
lymphocytes in the presence of indomethacin (I, I Fg/ml)
or 2-mercaptoethanol (2ME, 10-3M) or both (I + 2ME)

1). The addition of both I and 2ME restores the
RA blood lymphocyte response to that of normal
lymphocytes. Both I and 2ME are probably acting
on monocytes. The direct addition of PGE2 to
cultures lead to an inhibition in lymphocyte res-
ponse which was particularly marked in RA (Fig.
2). These findings substantiate the view that PG
is an important regulator of lymphocyte function
in RA. Prostaglandin-synthetase inhibitors may
therefore have other than anti-inflammatory effects
in the disease.
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Fig. 2 Per cent inhibition in thymidine incorporation
after PHA stimulation ofnormal (U) or RA()
lymphocytes by added prostaglandin t2

Peripheral blood lymphocyte responses in poly-
myalgia rheumatica (PMR) and giant cell arteritis
(GCA). J. Jones, J. Park, B. Hazleman, M. Ward,
and D. Bulgen. Addenbrooke's Hospital, Cambridge.
Hazleman et al.1 reported that circulating lympho-
cytes from patients with active PMR were stimulated
in vitro by human artery and muscle homogenates.
Other workers have been unable to confirm these
findings. We therefore attempted to repeat our
experiments using similar techniques and methods
for preparing muscle and arterial homogenates.
The upper limit of normal for the stimulation

index was taken as 3 0. When arterial homogenate
was used 5 of 55 patients with definite or possible
PMR and/or GCA exceeded this level, whereas this
was the case in 9 of 38 controls. With muscle homo-
genate 2 of 48 patients showed an index greater
than 3 0 as did 9 of 36 controls.

--
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Homogenates that stimulated PMR/GCA cells
also tended to stimulate controls more strongly.
In an attempt to isolate the active antigen, homo-
genates were prepared by different methods, but
this failed to alter the response. There was no
greater stimulation to adult bovine elastin nor to a
preparation of elastin prepared from human
aorta.

Reference

Hazleman B L, MacLennan I C M, Esiri M M. Ann
Rheum Dis 1975; 34: 122.

Antibody to a fetal antigen in rheumatoid arthritis.
A. Unger, G. S. Panayi, A. Faith, and J. S. Kalsi
Departments of Medicine and Rheumatology,
Guy's Hospital Medical School, London SEl 9RT.

Using an isotopic antiglobulin technique, an anti-
body to Chang human liver cells has been detected
in the sera of 42% (13/50) of patients with rheu-
matoid arthritis (RA). No correlation was found
between the level of this antibody and the titre of
rheumatoid factor nor serum immunoglobulin
levels. Furthermore, addition of heat aggregated
human IgG in concentrations up to 100 [±g/ml did
not significantly affect the test system, indicating
that the presence of immune complexes in the test
sera would not influence the detection of the anti-
body. Absorption of sera with human fetal liver,
rheumatoid synovium, and Chang human liver
cells significantly depressed the level of anti-Chang
antibody, there being no effect following treatment
with adult liver, normal synovium, or adult and
fetal colon. In immunofluorescence studies, 7 and
16 of 30 rheumatoid sera gave positive immuno-
fluorescence on fetal liver and fetal colon respectively,
whereas only 1 of 16 normal sera stained these
tissues. These studies therefore provide strong
evidence for a humoral immune response to a fetal
antigen(s) in RA. Identification and purification of
the antigen(s) is being undertaken to allow its role
in cell-mediated immune responses and the immuno-
pathogenesis of RA to be assessed.

Antibodies to ribonucleoprotein (RNP) in poly-
myositis P. J. W. Venables, P. Mumford, and R. N.
Maini. Kennedy Institute, London.

Recent reports suggest that antibodies to a non-
RNP thymic antigen (PM-1) occur exclusively in
the sera of patients with polymyositis.1 Using 3
different methods, haemagglutination (HA), counter-
immunoelectropheresis (CIE), and double diffusion,
we have detected antibodies to thymic antigens in 21
out of 26 patients with polymyositis (81 %). All 21
sera showed antibodies to RNase sensitive anti-
gens by one or more of these methods, and in 17
we were able to demonstrate lines of identity with a
reference serum containing RNP (courtesy of E. M.
Tan). Precipitins to RNase resistant antigens were
also found in 4 sera, but we were unable to con-
firm that these reactions were to PM-1.

Antibodies to RNP were found in patients with
polymyositis irrespective of the associated disorder,
including malignancy (Table 1). Patients with the
highest titres by HA were more likely to have an
associated collagen disease such as scleroderma.

In our laboratory antibodies to RNP (alone or in
association with other ENA antibodies) have been
found in 56% of patients with SLE, 25% of patients
with scleroderma, 16% of patients with RA, but not
in patients with muscular dystrophies, neurogenic
atrophy or polymyalgia rheumatica. Although we
have failed to demonstrate a specific serological
reaction for polymyositis, the very high incidence of
antibodies to RNP may help in distinguishing
polymyositis from other muscle diseases, and when
present in high titre usually indicate an associated
connective tissue disease.

Reference
1 Wolfe J F, Adelstein E, Sharp G C. J Clin Invest 1977;

59: 176-178.

C-reactive protein, ESR and klebsiella in ankylosing
spondylitis (AS) R. Ebringer, P. Cowling, D. Caw-
dell, M. Ishii, and A. Ebringer. Department of
Rheumatology, Middlesex Hospital, London WI,

Table 1 Antibodies to RNase sensitive thymic antigens polymositis
No. ofpatients No. with Ab to Haemagglutination Ab to RNP on

thymic antigens double diffusion
Total positive Titre >
(titre>l :32) 1 :100,000

Polymyositis 5 4 3 0 2
Dermatomyositis 8 6 5 0 5
Myositis associated with

connective tissue disease 9 8 7 3 8
Myositis associated with malignancy 4 3 3 0 2
Total 26 21 18 3 17
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and Immunology Unit, Department of Biochemistry,
Queen Elizabeth College, London W8.

Cross-reactivity between klebsiella pneumoniae and
HLA B27 lymphocytes has been reported and con-
firmed independently. An association between
klebsiella and episodes of clinically active disease
in AS has also been reported.
Serum C-reactive protein (CRP) and erythrocyte

sedimentation rate (ESR) were measured on 469
occasions in 149 patients with AS who had been
investigated for faecal carriage of klebsiella The
levels of CRP in patients with AS were similar
to levels in patients with rheumatoid arthritis.
Elevated levels ofCRP and ESR correlated with each
other (P<0 001). The mean levels of both CRP and
ESR in active and probably active episodes were

significantly higher than in inactive disease episodes
(P<0 001).

Conversely, patient episodes with positive cul-
tures for klebsiella had higher mean values of CRP
(P<0 01) and ESR (P<0 025) than patient episodes
with negative cultures irrespective of the assessed
clinical disease activity. These independent labo-
ratory findings provide further evidence to support
the hypothesis that klebsiella may be a triggering
agent in AS.

The frequency of faecal Klebsiella aerogenes (FKA)
in patients with ankylosing spondylitis and controls.
C. J. Eastmond, H. Wilshaw, R. Shinebaum, P.
Burgess, V. Wright, and E. M. Cooke. Leeds and
Birmingham.

It has been claimed that clinical activity of anky-
losing spondylitis is associated with the presence of
FKA' though others have not been able to confirm
these results.2 In a study of 48 outpatients with
definite ankylosing spondylitis (AS) and 41 controls
of similar age and sex (fracture clinic outpatients)
FKA was found in 27e 1 % of the patients and 34*1 %
of controls. No significant association with spinal
disease activity, HLA typing, disease duration,
radiological sensitivity, dietary habits, antibiotic
therapy, or hospitalisation was found. 39 - % of 23
AS patients with active peripheral synovitis (PS)
had FKA compared with 160 Y% of 25 AS patients
without active PS (0O2 > P > 0 1). 46 7% of 15
HLA B27 positive AS patients had active PS
compared with 7l1% of 14 HLA B27 positive AS
patients without PS (P<0 05). 91 % of 11 further AS
patients with active uveitis (AU) had FKA com-

pared with 3441% of controls (P<0 01) and 27<1 %
of AS patients withcut AU (P<0 001).
These results suggest that in AS patients: (1) AU

is associated with faecal Klebsiella aerogenes; (2)

PS may be associated with faecal Klebsiella aero-

genes in HLA B27 patients; (3) faecal Klebsiella
aerogenes is not associated with active spinal disease,
duration, x-ray changes, or HLA B27 status.

References
1 Ebringer R, et al. Rheumatol Rehabil 1977; 16: 190-196.
2 Warren R E, Brewerton D A. 1978. Heberden Society
AGM.

Histamine skin test to investigate vasculitis. Diana
G. MacFarlane, P. A. Bacon, and P. A. Burton.
Southmead Hospital, Bristol.

Experimental evidence links immune complexes
with the pathogenesis of vasculitis. Current tests for
complexes are not specific and their clinical relevance
not established. This study investigated the use of a

histamine skin (HS) test as in vivo test for com-

plexes.
Twenty-two patients with clinical evidence of

vasculitis complicating a rheumatic disorder (group
1) were studied. 14 (la) had vasculitis in a lesion
biopsy, 4 (lb) had vasculitis on rectal biopsy, and
4 (1c) had no biopsy. Fourteen patients with active
immune disease with no clinical signs of vasculitis
(group 2) were similarly studied together with 5
healthy control subjects (group 3). Skin biopsies
were taken from control and injected skin 3j hours
after histamine 0 1 mg. Biopsies were studied
by light microscopy; by immunofluorescence for
Ig, C3 and fibrin; and by EM. Serological tests for
C3, C4, and CH50, together with an immune
complex assay (ACA), were also performed.

Sixteen of 22 patients in group 1 showed skin
abnormalities (Table 2) but only half were positive
in the HS alone. Only 2 of the 8 had concurrent
serological abnormalities. In group 2,9 of 14 patients
had skin abnormalities, but only 4 were specific to
the HS. One of these had concurrent serological
abnormalities. None of the healthy controls were

Table 2
Clinically evident Active Healthy
vasculitis dis. subjects

No overt
vas.

Gpla lb Ic Gp2 Gp3
Total patients 14 4 4 14 5
Skin biopsy

Histamine only
positive 5 2 1 4 0

Control skin
positive 5 0 1 5 0

Negative 4 2 2 5 0
Abnormal

serology 0 1 1 2 - 2 00 0 1 2 1 - - 0

A total of 23/36 patients showed abnormal skin biopsy.
12/36 were abnormal in Histamine injected skin only.
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+ve. Thus in 12/36 cases histamine gave more
information than simple skin biopsy.

In patients with clinical vasculitis a lesion biopsy
gives most information. In patients without an

obvious localised lesion, skin biopsy + histamine
is a more sensitive and more relevant test than
current serological ones.

Amyloid arthropathy complicating multiple myeloma.
P. Hickling, M. Wilkins, M. H. Pritchard, J.
Whittaker, J. Jessop, and G. Nuki, Departments
of Medicine, Rheumatology and Haematology,
University Hospital of Wales, Cardiff.

Immunoglobulin derived amyloidosis is found in
patients with multiple myeloma, primary amyloidosis
and other paraproteinaemias. It is well recognised
that these patients may present with a clinical
picture mimicking rheumatoid arthritis. In order to
establish the prevalence and clinicopathological
features of amyloid arthropathy a population of
patients with classical multiple myeloma was studied.

Forty-three patients (20 female, 23 male), mean
age of 63 years (48 to 84 years) had a mean duration
of disease of 2 years 9 months (2 months to 10 years).
Immunoglobulin typing revealed IgGK (10), IgG.
(24). IgDX (2), IgAK (4), pure K (1), pure X (2), and
33 patients had Bence Jones proteinuria.
Ten patients had clinical evidence of arthritis

diagnosed as osteoarthritis (7), gout (1), and amy-
loid arthropathy, (2). A further patient with multiple
myeloma and amyloid arthropathy was also studied.

Clinical and laboratory findings are shown in

Table 3. Diagnosis was established in each case
following examination of the Congo red stained
synovial fluid sediment under polarised light, and
further studies were undertaken in order to inves-
tigate the pathogenesis of amyloid arthropathy.
Synovial fluid analysis (Table 4) was consistent with
a low-grade inflammatory process which was con-
firmed by initial clinical response to corticosteroids,
but no evidence could be found for cryoprecipitable,
complement-consuming immune complexes of the
kind found in seropositive rheumatoid arthritis,
and none contained light chains. Electron micro-
scopy showed amyloid within phagocytic vesicles
of synovial fluid macrophages as well as pericellular
deposits.

Synovial and articular cartilage biopsies were
undertaken in a single patient. There was extensive
amyloid deposition in the synovium with remarkable
sparing of the more superficial layers, but there were
heavy amyloid deposits on the cartilage surface.
In contrast to previous studies there was good
evidence on both light and electron microscopy
of amyloid material in association with chondrocytes
below the articular surface.

Hyperuricaemia in hospital inpatients. A. L. Thomas,
S. Guhaniyogi, F. L. Majoos, K. Davies, and G
Nuki. Departments of Medicine, Rheumatology, and
Medical Biochemistry, University Hospital of Wales.

The prevalence and clinical associations of hyperuri-
caemia have been investigated in 605 consecutive
patients (258 male, 347 female) admitted to medical

Table 3 Clinical and laboratory findings in 3 patients with amyloid arthropathy
Patients Sex Age at Age at onset Joint involvement Joint x-rays Carpal tunnel Myeloma Rectal

diag. MM arthropathy syndrome type biopsy

I M 40 40 Wrists, MCP, PIP, Juxta artic. Bilateral Pure A Neg.
knee, shoulder cysts

2 F 59 65 MCP, wrists, right NAD Right Pure A Neg.
shoulder, knees

3 M 55 64 Shoulder, Left knee, NAD Right Pure K Pos.
MCP

Table 4 Synovial fluid analysis in 3 patients with amyloid arthropathy
Patients Cell count DAT Total protein IgG IgM Cryoprecipitate CH5O

(g/l) (g/l) IgG IgM Units/ml.
(g/l) SF (Serum)

1. Knee 1 1000/mm3 Negative 5*3 2*05 0*20 0*22 0*04 2t (38)
80% polys

Shoulder Not available Negative 4-6 2-20 0-17 0.0 21 (44)
2. Right knee 70/mm3

61 % plasma
31 Y. macros
8%lymphos. Negative 4.3 3-00 0.15 0.13 Trace 16 (64)

Left Knee Negative 5.4 3-60 0.19 0.13 Trace 14 (64)
3. Left knee Scanty Negative 3-4 3-35 0-28 Trace 0 19 (48)
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and geriatric wards and 206 patients (110 male, 96
female) admitted to surgical wards. Using an Auto-
Analyzer adaptation of the phosphotungstate
reduction method all males with serum uric acid
(SUA)>0 42 mM/l and females with an SUA>
0 * 36 mM/l were interviewed and examined in order
to determine the possible causes of hyperuricaemia.
27-6% of 811 patients were hyperuricaemic com-
pared with a prevalence of 13 6% in men admitted
to aVA Hospital in Los Angeles in 19701. Mean SUA
in males (0-38 mM/l, SD 0-11) was 0 05 mM/l
higher than that in the US hospital population and
mean SUA in males and females (0 34 mM/1, SD
0 12) was considerably higher than in community
surveys in the UK and US although the distribution
of SUA values was similar. Duplicate measurements
of SUA using an automated specific uricase assay
showed no significant differences in the surgical
survey. Diuretic drug therapy was primarily
responsible for elevation of SUA in approximately
50% of all patients compared with 20% in the
American hospital study. None had acute gouty
arthritis and only 2 had a history of gout.
The data supports the notion that diuretic drug

therapy is a leading cause of hyperuricaemia but
its clinical significance remains uncertain despite
recent reports2 of a resultant increase in the pre-
valence of gout.

References
1 Paulus H E, et al. JAMA 1970; 211: 177-281.
2 Isomaki H, Essen R V, Ruutsalo H-M. Scand J Rheu-
matol 1977; 6: 213-216.

Chondrocalcinosis and clinical findings in a follow-up
study ofknee osteorathrosis. E. E. Smith, and P. H. N.
Wood. Arthritis and Rheumatism Council Epidemio-
logy Unit, Stopford Building, Oxford Road, Man-
chester.

The amount of detailed information on the natural
history of osteoarthrosis (OA) of the knee is some-
what limited. There has also been particular interest
of late in features of inflammatory joint disease
(TJD) in OA of the knee.

In order to clarify these points further a follow-up
study has been performed of patients attending the
orthopaedic department of Manchester Royal
Infirmary. Attenders with knee OA on x-ray in the
years 1953-7 and whose original notes could be
traced were included. The mean follow-up period
was 14 years. A full clinical and radiographic assess-
ment of the knee was made. A separate observer
read all x-rays for chondrocalcinosis (ACC).

263 subjects (46% female) mean age 62 years were
traced. 39% of the over 55s showed evidence of IJD

with periarticular thickening ± effusion. 7% also
had ACC the majority of whom had periarticular
thickening and were much more limited in walking
ability than the rest of the sample.

This study confirms the frequency of IJD in knee
OA. The presence of ACC appears to be associated
with a worse outlook.

Patterns of hip involvement in ankylosing spondylitis.
J. S. Marks, and K. Hardinge. Wrightington Hospital,
Wigan.
Seventy-six patients (55M, 21F) with ankylosing
spondylitis had total hip joint replacement. Symp-
tomatic hip involvement occurred at any time and
was often a late feature of the disease except in those
with onset of spondylitic symptoms before 20 years.

Bilateral concentric loss of hip joint space without
femoral head destruction was the commonest
radiographic change (60%) and occurred equally
in both sexes. Bilateral upper pole loss of joint space
(10%) indicated either coincidental or secondary
OA changes. Bilateral fusion of hip joints (10%)
occurred exclusively in women.
The relationship between the different patterns of

loss of joint space and other radiographic features
(Table 5) shows that fusion of hip joint spaces
occurs without osteophytosis, cystic changes,
femoral head destruction or pelvic 'whiskering'
and probably represents a distinct form of female
spondylitis.

Table 5 Relationship between pattern of loss ofjoint
space and other radiographic features (%)

Concentric Upper Fused
pole

Acetabular osteophytes 92 100 0
Femoral osteophytes 76 100 0
Acetabular cysts 16 60 0
Femoral cysts 40 100 0
Femoral head deformity 8 80 0
Iliac crest lesions 30 60 0
Ischial rami lesions 62 60 0
Sclerosis of symphysis pubis 38 60 17
Fusion of symphysis pubis 16 20 33

Constrictive pericarditis and rheumatoid arthritis.
J. A. Cosh, and J. M. I. Iveson. Royal National
Hospital for Rheumatic Diseases, Bath, and Harro-
gate Royal Bath Hospital.
The pericarditis associated with rheumatoid arth-
ritis is usually mild and may go undetected. Occas-
ionally it is severe enough to cause tamponade or
frank constriction requiring surgical relief.

Following inquiry within the Heberden Society
and the Cardiac Society we have collected infor-
mation on 24 patients who had pericardectomy for
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constriction. As in the review by Thadani et al.1
we found a male predominance (16M, 8F) and a

widely varying length of history of rheumatoid
arthritis prior to surgery (6 months to 18 years) with
an average of 8 years. Three patients also had aortic
regurgitation due to rheumatoid valve disease and
one had total heart block. In 18 of the 22 peri-
cardectomy gave successful relief.
Some patients with rheumatoid arthritis develop

low-grade tamponade which may resolve, but is more
likely to persist, sometimes progressing to frank
constriction. Such patients, too, are probably best
dealt with surgically.

Reference

Thadani U, Iveson J M I, Wright V. Medicine (Baltimore)
1975; 54: 261.

Genetic predisposition to gold and D-penicillanine
toxicity in rheumatoid arthritis. A. J. Griffin, P. H.
Wooley, G. S. Panayi, J. R. Batchelor, and T. J.
Gibson. Guy's Hospital and East Grinstead.

The distribution of HLA-DRW antigens was

investigated in 91 Caucasian patients with classical
or definite rheumatoid arthritis (RA) 71 of whom
had toxic reactions to gold, D-penicillamine or both
drugs. A confirmation of certain associations in an

earlier study were made,' namely, a significant
increase in DRW4 (54% of RA, 34% in controls) a

decrease in DRW2 (12% in RA; 30% in controls),
an increase in DRW3 in patients with toxic reactions
and an association with DRW3 and high rheumatoid
factor titre.
The distribution of DRW antigens was analysed

according to toxic manifestations, namely, pro-
teinuria, mouth ulceration, rash, haematological
abnormalities, and eosinophilia. It would appear
that there is a genetic predisposition to certain of
these. DRW3 occurred in 79% of patients develop-
ing proteinuria. (Table 6) and when divided into the
2 drugs, 93 % of the 15 on gold (P= <0 0005) and
69% of the 13 on penicillamine, the latter failing
to reach significance because of the high percentage

Table 6 The frequency ofDRW3 in 24 patients with
proteinuria against the total 91 rheumatoid patients.
x2-17-92, P=0.0005
DRW antigens in proteinuria

of DRW3 in patients not toxic to penicillamine
(43%). DRW4 was significantly decreased in the
proteinuria group when compared with RA con-
trols (P<0 01). In the patients developing mouth
ulceration DRW2 was significantly increased when
compared with the control RA patients (12% RA
controls, 31 % toxic RA) Table 7. The distribution
ofDRW types in the remaining toxic manifestations
did not reach significance but there was a marked
trend for the more severe and sudden haematological
problems to occur in patients with DRW 3. These
findings are of interest from the immuno-pathological
and prognostic point of view.

Table 7 The frequency ofDRW2 in 16 patients with
mouth ulcers against the total 91 rheumatoid patients.
x2-4.7P=005
DRW antigens in mouth ulceration

DR W2

Mouth ulcers Present Absent Total
Present 5 11 16
Absent 6 69 75
Total 1 1 80 91

Reference

Panayi G S, Wooley P, Batchelor J R. Br Med J 1978;
2: 1326-1328.

D-penicillamine and lymphocyte function. Geraldine
Room, Lindsay Roffe, and R. N. Maini. Kennedy
Institute of Rheumatology, London W6.

The inhibiting effects of D-penicillamine (D-pen)
on peripheral blood mononuclear cell activation
by PHA were found to be dose-dependent and
greatest when D-pen was added at the initiation of
72 hour cultures. Significant inhibition (P<0 05)
of 3H-thymidine incorporation was observed in
12/14 experiments by 100 ,ug/ml D-pen when added
at 0 hours, but only 4/18 and 1/19 experiments when
D-pen was added for the final 30 and 20 hours
respectively. The inhibition was similar in a purified
population of T-lymphocytes (E-rosetting cells).
L-cysteine was usually found to have an insigni-
ficant effect on PHA stimulation, but it abolished
the inhibitory effect on D-pen when added simul-
taneously (Table 8). Copper sulphate synergistically
inhibited PHA induced transformation (Table 9)
as previous reported.'
The balance between naturally occurring sul-

phydryl groups, copper ions, and administered
D-pen may be critical in determining the effects
of the drug on the network of lympghcyte inter-
actions, resulting in both therapeutic benefit and
induction of deleterious autoimmunity.

DRW3

Proteinuria Present Absent Total

Present 19 5 24
Absent 18 49 67
Total 37 54 91
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Table 8 Abolition by L-cysteine of D-pen induced
inhibition ofPHA stimulation
(PHAdp-PHA)* ct/min x 1J2

Experiment no. No added cysteine Cysteine 500 jig/ml

1 -180 -32
2 -158 -45
3 -100 -12
4 -96 +2
5 -92 -45
6 -88 +5
7 -73 -5
8 -65 -8
9 -62 -12
10 -29 +I
11 -18 -1
12 -30 -28
13 -26 -44
14 -5 -30

Table 9 Inhibition by D-pen (100 [Lg/ml) and copper
sulphate (1 252Sg/ml) ofPHA stimulated cultures

3H-thymidine incorporaticn
Act/min x 10-3

PHA PHA
I jig/ml 0-1 jig/ml

No addition 403 ±47a 151+39b
D-PEN 259±45 139+43
CuSO4 322±54 161 ±59
D-PEN+CuSO4 155+11 73 ±48

aMean +SEM of 5 experiments.
bMean+SEM of 3 experiments
*PHAdp=3H-T uptake with 100 jig/ml D-pen+ 1 pg/ml PHA.
PHA=3H-T uptake with 1 jig/ml PHA.

Reference
1 Lipsky P E, Ziff M. J Immunol 1978; 120: 1006.

Serum histidine in rheumatoid arthritis: changes
induced by drug therapy. M. E. Pickup, J. S. Dixon,
J. Lowe, and V. Wright. Clinical Pharmacology
Unit, Royal Bath Hospital, Harrogate.
Serum histidine is subnormal in RA, remaining
low after successful treatment with gold and pred-
nisone.1 It is normal in other diseases. The effect of
hydroxychloroquine and D-penicillamine on serum
histidine in vivo in RA has not been studied.

After a 2-week 'run-in' period on aspirin alone to
establish a baseline, changes in 8 clinical measures
of disease activity and 25 laboratory parameters
were assessed on 8 occasions during the treatment
of 15 RA patients with hydroxychloroquine (200 mg
b.d.) and 15 patients with D-penicillamine (125
increasing to 500 mg/day) over a 6-month period.
While the majority of biochemical parameters

were shown to be nonspecific, correlating with
clinical improvement for both drugs, serum histidine
showed an increase only with D-penicillamine
(P<0 01).

This action of D-penicillamine, not seen with
other specific antirheumatoid drugs, may be a
structure linked side effect. Alternatively, in view
of the advocated importance of histidine in disease
pathogenesis,2 3 the change may reflect a specific
mode of action of the drug.
References
1 Gerber D A. J Rheumatol 1977; 4: 40-45.
2 Gerber D A. Arthritis Rheum 1976; 19: 593-600.
3 Joester K, Jung G, Weber U, Wesiv U. FEBS letters

1972; 25: 25-28.

Effects of antirheumatic drugs on protein sulphydryl
reactivity of human serum. N. D. Hall, and A. H.
Gillan. ARC Research Group, Royal National
Hospital for Rheumatic Diseases, Bath and Pharma-
cology Group, University of Bath.

Protein sulphydryl (SH) groups play an important
role in many biological processes including the
immune response. Low SH levels are found in
rheumatoid sera compared with healthy controls.
It has been suggested that this arises from a dis-
turbance in the exchange reaction between free
thiol and disulphate (SH-SS). This paper reports
on the effects of antirheumatic drugs and a NSAID
on serum protein SH reactivity ex vivo and in vitro.
SH reactivity was assessed by measuring spectro-

photometrically the exchange reaction between
serum thiols and dithiobisnitrobenzoic acid (DTNB).
It was found that serum from RA patients receiving
aurothiomalate, D-penicillamine or levamisole
showed significantly higherSH reactivity than patients
receiving NSAID alone. This latter group did not
differ in SH reactivity from RA patients on no anti-
inflammatory therapy. When added to healthy
human serum in vitro, aurothiomalate, D-peni-
cillamine and indomethacin stimulated SH reactivity
but levamisole had no effect.

This study shows that the stimulation of SH
reactivity in vivo is a property shared by second-line
antirheumatic drugs but not by NSAID. Levamisole
increases thiol reactivity following metabolism in
vivo and it is suggested that this drug may mediate
some of its effects via SH groups.

The phannacokinetics of salicylates in rheumatoid
arthritis-an approach to therapy. M. Lynch, J.
Oakley, M. Rowlands, and P. J. L. Holt. Manchester
Royal Infirmary and Department of Pharmacy,
University of Manchester.

A detailed dose ranging study of salicylates was
conducted in patients with active RA to determine
the behaviour of salicylic acid (SA) concentrations
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under these conditions. Particular emphasis was
paid to plateau concentrations of unbound drug.

Initially each patient ingested 648 mg of buffered
aspirin every 8 h until plateau concentrations were
reached as judged by equal plasma SA concentrations
at the beginning and end of the dosing interval.
Within an 8 h dosing interval at steady state,
samples of blood, saliva and urine were obtained.
The dose of aspirin was then increased by increments
of 348 mg 8 hourly (1044 mg/day) until the new
steady state was achieved. This procedure was
continued until each patient was receiving 1620 mg
8 hourly or side effects occurred.
The kinetics of salicylate accumulation were

found to be nonlinear, the concentration of SA,
both total and unbound, increasing disproportion-
ately with increase in dose. There was wide variation
in plasma concentration in patients. This variability
was particularly marked when the unbound fraction
was considered and increased as higher doses were
given. A correlation existed between the salivary
concentration of SA and total plasma concentra-
tion (P<00001, r=0.9). Salivary salicylate
measurements may be a useful, noninvasive method
of monitoring salicylate therapy.

Inflammation and anti-inflammatory therapy in
osteoarthritis. P. A. Dieppe, P. A. Bacon, E. F. J.
Ring, and B. Sathapatayavongs. RNHRD, Bath
and Bristol Royal Infirmary.

There is increasing evidence for an inflammatory
component in osteoarthritis and this may have
therapeutic significance. We have studied this using
the quantitative thermographic index and clinical
assessments of inflammation before and after
administration of oral or intra-articular anti-
inflammatory therapy.
Two hundred quantitative thermograms of 5

separate joint areas in 38 consecutive patients with
osteoarthritis were performed. The mean for each
area was significantly hotter than the same area
in normal subjects, (P<0 *0005). However, the
osteoarthritic joints were significantly less hot than
the comparable rheumatoid arthritic joints studied
in the same way at the same time, (P<0 0005).
Osteoarthritic knee joints with an effusion were
significantly hotter than those without (P<0 0025).
A significant reduction in thermographic index was
seen in 9 patients with osteoarthritis treated for 4
weeks with ketoprofen 200 mg daily. The reduction
at 4 weeks was similar to that seen with the same
drug in rheumatoid arthritis. Intra-articular steroids
produced a significantly greater improvement in
clinical assessments than placebo injections in 24
osteoarthritic knee joints in a randomised blind

observer study. The reduction in inflammation
after intra-articular steroids has also been demon-
strated thermographically in a few cases.
These studies confirm the presence of a reversible

inflammatory component in osteoarthritis.

A clinical and biochemical comparison of alclofenac
and D-penicillamie in rheumatoid arthritis. H. A.
Bird, V. Rhind, P. Leatham, J. Dixon, and V. Wright.
Clinical Pharmacology Unit, Royal Bath Hospital,
Harrogate.

Alclofenac is a short-term anti-inflammatory agent
that may also have specific long term antirheumatoid
activity. We have therefore compared clinical and
laboratory parameters in patients with rheumatoid
arthritis (RA) treated with either alclofenac (1 t.d.s.)
or D-penicillamine (125 mg increasing to 500 mg/
day).

After a 2-week 'run-in' period on Nuseal aspirin,
groups of 15 patients were seen on 8 occasions over
the first 6 months of drug treatment. On each visit
8 clinical and 25 laboratory parameters were
measured.

Fourteen out of 15 patients tolerated D-peni-
cillamine. At least 10 showed clinical and 'bio-
chemical' improvement. reflecting either disease
improvement or a specific action of the drug. Nine
of 15 patients tolerated alclofenac, 2 showing
clinical improvement. The poor response to this
drug was reflected by the lack of improvement in
the majority of clinical and biochemical indices.
Over a 6-month period we found no evidence that

alclofenac had a long-term 'penicillamine-like'
effect in RA.

Is intra-articular nitrogen mustard (IAMN) of
historical use only? J. G. Jones, P. Lewis, and B.
Hazleman, Addenbrooke's Hospital, Cambridge.

Twenty years ago uncontrolled trials using IAMN
to produce a 'medical synovectomy' showed encour-
aging results. The one controlled trial recommended
the use of IAMN in steroid resistant joints with
little x-ray change.' Difficulty in handling this
vesicating agent caused interest to switch to a
related nonvesicating substance, thiotepa, which
controlled trials showed to be ineffective. Radioactive
agents then came into vogue, and IAMN gradually
became obsolete without ever being fully evaluated.
NM was injected into 44 knees of 33 patients with

persisting synovitis. Twenty-one of a possible 29
patients attended for clinical and radiological
follow-up. An excellent result was achieved in 24
joints (no recurrence of pain or effusion at 1 year)
and 9 other joints showed only a trace of fluid or
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slight pain. The nonresponding joints were those
with much preinjected joint destruction. Immediate
unpleasant side effects soon settled and there were

no long-term adverse effects.
Chronic synovitis appears to have resolved with

IAMN. The vesicating properties, which led to the
trial with thiotepa, may be responsible for this
apparently beneficial effect. Perhaps IAMN has been
prematurely assigned to rheumatological history.

Reference
Vainio K, Julkunen E. Acta Rheumatol Scand 1970;
6: 25.

Quantitative evaluation of calcitonin therapy in
Paget's disease. E. F. J. Ring, J. Davies, P. A.
Bacon, J. Graber, and J. A. Cosh. RNHRD, Bath.

The parathyroid hormone calcitonin (CT), has been
shown to produce clinical improvement in patients
with severe Paget's disease of bone. Sustained treat-
ment by daily injection is inconvenient and expensive.
An objective assessment procedure suitable for
long-term studies is required. We have studied a

combination of bone pain scores, alkaline phos-
phatase (AP) and quantitative thermography (TI)
together with radiological and isotope surveys at
less frequent intervals.
Twenty patients with severe pain from Paget's

disease have been regularly reviewed for periods up

to 4 years. Short-term treatment with 100 MRC
units CT daily for 6 weeks has been shown to relieve
symptoms and suppress the objective indices. How-
ever, a rapid rebound in TI and AP occurs on

completion of therapy. Patients treated for 6 months
showed a greater reduction in pain scores, with the
fall in AP and TI beginning to plateau. However,
within 3 months of stopping treatment a biochemical
and thermal rebound occurs.
Good correlation has been found between tem-

perature of the tibia (TI) and AP. Bone pain scores

and TI are also related, the latter often changing
a week or more before the former.
TI and AP with clinical assessment provides a

viable combination of objective tests for regular
studies which can be repeated more frequently than
x-rays or isotopes, and may be used to design better
treatment regimens with calcitonin.

Liposomes in arthritis-a new approach. M. de Silva,
B. Hazleman, P. Page-Thomas, P. Wraight, J.
Dingle. Addenbrooke's Hospital and Strangeways
Laboratory, Cambridge.
The advantages of a drug entrapped in liposomes
are decreased toxicity and degradation, the use of
smaller doses, and the possibility of targeting the

liposome towards a given tissue or site. These
properties suggested their use in the intra-articular
treatment of RA. We report the results of a small
pilot study using liposomal cortisol palmitate in a

dose equivalent to 2 mg of cortisol. Six patients with
classical/definitive RA with well controlled disease,
except for active synovitis of one or both knees,
participated.

Standard clinical and laboratory methods of
assessment, quantitative thermography, and radio-
isotope studies were performed before and on days
2, 7, and 14 postinjection. All patients showed
improvement in most assessment criteria maximal
at 48 hours and gradually approached pretreatment
levels around 14 days. There was no change in
generalised disease activity and laboratory indices
during the 14 day period. No adverse effects,
including postinjection pain were noted, and follow-
up for periods up to 11 months do not reveal
evidence of toxic effects from the preparation.
We conclude that a worthwhile therapeutic

response was obtained using a small dose of lipo-
somal steroid. This type of preparation could over-
come most of the shortcomings inherent in steroid
preparations currently in use.

Cause and age of death in a prospective study of 100
patients with rheumatoid arthritis. J. J. Rasker, and
J. A. Cosh, Royal National Hospital for Rheumatic
Diseases, Bath, and Ziekenhuis Ziekenzorg,
Enschede, The Netherlands.

A series of 100 patients with rheumatoid arthritis
(RA), first seen in the early months of their disease,
have now been followed for 18 years. By definition,
all fulfilled the criteria for definite or classical RA
within 12 months of onset. There were 36 men and
64 women, their ages at onset ranging from 18 to
81 years (mean 50 6).1

Eight patients group A, died as a direct result of
rheumatoid disease. In 7, group B, RA contributed
to, but did not cause death. Twenty-four, group C,
died from causes unrelated to RA. There are 61
survivors, group D. Table 10 shows for each group

Table 10 Cause and age ofdeath in RA

Group Cause of death No. Onset RA, Death, Duration
(n = mean age mean age of RA,
100) years years

A Rheumatoid
disease 8 50.8 59.7 8.9

B RA contributed 6 54-0 65.011* 0
C Unrelated to RA 25 61.2 71 9.8

39
Mean age
now

D Survivors 61 46.0 64.6 18.6
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the mean age of onset, and of death (or surviving
age in group D) and the mean duration of RA.
Groups B and C developed RA at ages above the

average for the series as a whole and group D at ages
below the average. Clinical features of the early
stages of the disease are discussed in relation to the
four groups.

Reference

Jacoby R K, Jayson M I V, Cosh J A. Br Med J. 1973;
2: 96-100.

Joint hypermobility in osteoarthrotis. D. Scott,
H. Bird, V. Wright. Rheumatism Research Unit,
University of Leeds.

Joint hypermobility may precede osteoarthrosis but
the magnitude of this association in a normal popu-
lation has never been studied. We have compared
joint laxity measured by a clinical scoring system'
and the finger hyperextensometer2 in 50 consecutive
females attending a rheumatology clinic with symp-
tomatic polyarticular osteoarthrosis and in 50 age
matched hospital patients without clinical evidence
of osteoarthrosis.
The relative joint laxity of both populations is

shown in Table 11. High scores were more common
in patients with osteoarthrotis and this difference
was significant (P<0 05). Hypermobile and non-
hypermobile individuals with osteoarthrosis were
then compared. The pattern of joint involvement
differed but the frequency of inflammatory features
was similar in both groups.

Table 11 Hypermobility in osteoarthrosis and controls

Generalisedjoint 50 patients 50 patients
laxity (Carter and with no clinical with clinical and
Wilkinson, 1964, evidence of OA radiological OA
modified by
Beighton, 1973)

0 33 19
1 2 6
2 11 13
3 2 5
4/5 2 7
6/7/8/9 0 0

X2 10.0, DF 4, P<0.05.

Generalised joint laxity deserves more recognition
in the pathogenesis of osteoarthrosis in females, yet
is not the only cause. Although joint laxity may lead
to pyrophosphate deposition, especially in the
synovium3 this may be a separate phenomenon
from crystal induced inflammation, which may
occur in osteoarthrosis of any aetiology.

References
1 Beighton P, Solomon L, Soskolne C L. Ann Rheum Dis

1973; 32: 413-418.
2 Jobbins et al. 1978. In preparation.
3 Bird H A, Tribe C R, Bacon P A. Ann Rheum Dis 1978;

37: 203-211.

The musculoskeletal manifestations following small
intestinal bypass surgery for gross obesity. J. M. I.
Iveson, and V. Wright. Leeds. H. Duncan, Detroit,
M. Baddeley, Birmingham.
In 1971, Shagrin, Frame, and Duncan suggested that
a specific arthropathy may follow small intestinal
bypass surgery for intractable obesity, especially
jejunocolic anastomosis. Other authors have since
observed similar cases, and it has also been reported
to follow jejunoileostomy. As the arthropathy bears
some similarity to enteropathic synovitis, it is impor-
tant to characterise it further and assess its fre-
quency. We reviewed 99 patients, 26 in Detroit and
75 in Birmingham, clinically, radiographically, and
serologically, with particular emphasis on musculo-
skeletal problems including spondylitis. The latter
had a jejunoileostomy but about half the former
group had jejunocolic anastomoses.

Non-specific arthromyalgias were reported by
27% of the Detroit and 11% of the Birmingham
patients. The arthralgia tended to be localised in the
Detroiters and generalised in the Birmingham group.
It was transient, episodic, migratory when focal, and
without signs. Interpretation of these changes is
difficult due to the complications of this surgery,
notably osteomalacia and hyperuricaemia. At the
time of review 1 patient in each centre and evidence
of an active polyarthritis. That in Detroit was mild,
nonerosive and seronegative. She had previously
had erythema nodosum. Her anastomosis was
reversed. The Birmingham patient was a young man
with early bilateral extensor tenosynovitis and tender
small joints. Ankylosing spondylitis was seen in 1
female in Detroit in whom it preceded surgery. Two
others were positive for HLA B27; 1 had backache
but no signs and the other Heberden nodes only.
Hyperuricaemia was recorded on 2 occasions in 10%
and may have been associated with gout in one.
Two patients gave a history of erythema nodosum
and 1 other a suggestive history. The ESR was over
20 or more than one occasion in 56% but the SCAT
was negative in the 60 in whom it was tested.
Sacroiliitis was seen in one of 61 films and osteitis
condensans ilii twice.
We conclude that although musculoskeletal

symptoms are common after bypass surgery it is
difficult to differentiate them from the results of the
profound metabolic disturbances and alteration
in body morphology. It was not possible to identify
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a specific or unique arthropathy, but the develop-
ment of erythema nodosum in interesting.

Heel pad nodules in rheumatoid arthritis (RA) and
diabetes. J. Carty, M. Burke, and P. J. L. Holt
University Department of Rheumatology, Man-
chester Royal Infirmary.

Although heel pad nodules (HPN) are rarely men-
tioned as a cause of heel pain they are a common
cause of disability. 100 consecutive seropositive
rheumatoid inpatients or outpatients were examined,
58 had subcutaneous periosteal or tendinous nodules
and 51 % of these had HPN. Of the remaining 42
without subcutaneous, periosteal or tendinous
nodules 31 % had heel nodules, that is, the only
nodules found were beneath the heels. Thus 13% of
the 100 patients had HPN as their only nodules.
HPN caused symptoms in 42% but at least 4
had had no treatment (Table 12).

Table 12
Sero- General Seronegative Diabetes
positive medical arthritis
RA

M 39 52 29 53
F 61 48 16 47
Heel pad nodules 43% 9% 6% 28%
Mean age 53 years 60 years 47 years 46 years

(+ 1 1) (+15) (+15)

As controls 100 general medical patients were
examined. Nine had HPN, sometimes bilateral.
In seronegative RA, psoriatic, ankylosing spondy-
litis, and osteoarthritic patients the incidence of
HPN was the same as in nonarthritic patients.
HPN are found in normal people, are far com-

moner in seropositive RA, especially those who are
nodule formers, and in diabetes. They are not related
to age, mobility, sex, or severity of disease. They
may give rise to severe symptoms which are not
dia.,nosed or treated. They are also frequently found
in diabetic people especially those requiring insulin
injections and with long-standing disease, but rarely
cause symptoms.

Radioisotope scanning in painful shoulder syndromes.
M. A. Stodell, R. Nicholson, J. Scott, and R. D.
Sturrock. Departments of Rheumatology, Physics
and Orthopaedics. Westminster and St. Stephens'
Hospitals.

The aetiology, pathological basis, and inter-
relationships of the various painful shoulder con-
ditions are largely unknown. The purpose of this
study is to investigate the value of radioisotope
scanning as an objective diagnostic aid and pos-
sibly also to elicit further information about the
underlying pathology.
To date 45 patients with limited painful shoulders

have been scanned using either 99m-technetium
pertechnetate (99mTc) or 99m-technetium methylene
diphosphonate (99mTc MDP). There was signi-
ficantly increased uptake of radioisotope as mea-
sured by densitometry over the clinically affected
shoulders which was most marked with the bone
seeking isotope (99mTc MDP) as compared with
99mTc, Table 13. It is interesting, however, that the
uptake of 99mTc over an affected shoulder seems
to correlate with the patients' subjective rating of
pain. This is not the case with the bone seeking
isotope. The pattern of uptake of 99mTc MDP was
similar in all the patients studied.

Table 13 Isotope uptake as measured by densitometry
ratios in affected to unaffected shoulders

Rotator Frozen Controls
cuff shoulder

99mTc *Mean = 1.06 *Mean = 1 .04 Mean=1*00
(15 mins) SD=0-08 SD=0-11 SD=0-04

N=14 N= 10 N=9
99mTc MDP **Mean=1.14 **Mean=1-18 Mean=l-00
(3 hours) SD=0-14 SD=0-10 SD=0-07

N=22 N=13 N=29

SD=Standard deviation of values in group.
N=number of patients in group.
*P<0.05.
**P<0.0001.
and compared with controls (Student's t test).

The deposition of microcrystalline calcium
deposits in the pericapsular region of the shoulder
may explain the increased uptake of bone seeking
isotope observed in this group of patients.
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