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Heberden Society
Combined Meeting with the British Orthopaedic Research Society,
London, March, 1978

At a combined meeting with the British Orthopaedic
Research Society held at the Royal College of
Surgeons of England, Lincoln's Inn Fields, London
on March 2-3, 1978, the following papers were
given.

Treatment of the painful knee by reduction of intra-
osseous hypertension. D. Hirschowitz, J. Edwards,
G. P. Arden, G. Hart, and J. Shea. Wexham Park
Hospital, Slough.

Arnoldi et al. (1975) have noted high intraosseous
pressures in the upper tibia and lower femur of
patients with osteoarthritic knees, particularly those
with rest pain. This pain may be due to distension of
blood vessels and sinusoids in the subchondral bone.
The success of non-displacement osteotomies
(Benjamin, 1969) may be a result of interruption of
the blood vessels and reduction of the intraosseous
pressure. Five patients with osteoarthritis and 5 with
rheumatoid arthritis of the knee, all with rest pain,
have had intraosseous pressure readings taken of
the upper femur and lower tibia using a highly
sensitive pressure transducer connected via a saline
filled tube to a plastic grommet inserted through a
cortical drill hole. Taking an upper limit of normal
to be 15 mmHg, only 1 patient had normal readings
in both femur and tibia. Three of these patients with
elevated pressures have been treated by the incision
of 5 grommets, either of polyethylene or (in the last
patient) of stainless steel, into both the upper tibia
and lower femur. This results in a dramatic drop in
the intraosseous pressure during the operation, and
an immediate post-operative loss of knee pain.
Complete loss of pain has been maintained in 1
rheumatoid and 1 osteoarthritic patient (for a year
and 6 months, respectively) but the third patient
relapsed after 6 months and required further treat-
ment of his osteoarthritic knee. These findings
confirm that the early pain of arthritis may be due to
intraosseous hypertension-and a simple and effective
method of treatment is offered.

References
Arnoldi, W. W. et al. (1975).
Benjamin, W. W. (1969).

Joint hypermobility leading to osteoarthrosis and
chondrocalcinosis. H. A. Bird, C. R. Tribe, and
P. A. Bacon. Royal National Hospital for Rheumatic
Diseases, Bath.

Early rheumatic manifestations of hypermobility are
well documented but there are no studies on the late
natural history of these individuals. We therefore
reviewed 21 adults with generalised joint hyper-
mobility on the criteria of Beighton (1973).
They fell into 2 categories. Five were referred with

a recent pathology superimposed on hypermobile
joints. The remaining 16 with a chronic history,
normal plasma viscosity, and serology were thought
to demonstrate the consequences of hypermobility.

Five out of 16 (ages 32-54) had no osteoarthrosis
but 11/16 (ages 34-80) had widespread radiological
osteoarthrosis. Six of these were arthroscoped and
4/6 (ages 60-75) had chondrocalcinosis confirmed on
histology and not seen in age matched, non-hyper-
mobile controls Arthroscopy is the investigation of
choice for chondrocalcinosis.

Hypermobility with joint deformity (lax connec-
tive tissue), widespread synovitis (traumatic), and
hot joint effusions (chondrocalcinosis) easily mimics
rheumatoid arthritis.

Inherited joint laxity deserves more recognition
in the pathogenesis of both osteoarthrosis and
chondrocalcinosis.

References
Beighton, P. et al. (1973). Ann. rheum. Dis., 32, 413-418.

Pyrophosphate arthropathy in hypophosphatasia.
A. W. T. Eade, A. J. Swannell, and N. R. Williamson.
Coventry and Nottingham Hospitals and Rheu-
matism Research Wing, University of Birmingham.

In 1957, Fraser described the wide disease spectrum
of hypophosphatasia and, in 1970, O'Duffy reported
an adult patient suffering from this condition but
who also had pyrophosphate arthropathy. We report
2 patients suffering from this disease combination
but belonging to the opposite end of the hypophos-
phatasia disease spectrum.
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The first patient presented at the age of 8 months
with recurrent vomiting and convulsions. Subse-
quently she developed clinical and radiological
evidence of rickets with a very low serum alkaline
phosphatase, phosphoethanolamine in the urine,
repeated attacks of monarthritis, and chondrocal-
cinosis of the knees and shoulders. Crystals of
calcium pyrophosphate were present in the fluid
aspirated from one shoulder. Progressive renal
failure resulted in death at the age of 23 years and
the findings at necropsy will be presented.
For the second patient relevant symptoms started

in adult life with repeated fractures and arthropathy.
The serum alkaline phosphatase was very low,
phosphoethanolamine was demonstrated in the
urine, and radiology showed widespread chondro-
calcinosis.

Patients suffering from hypophosphatasia of any

type appear disposed to develop pyrophosphate
arthropathy.

References
Fraser, D. (1957). Amer. J. Med., 22, 730.
O'Duffy (1970). Arthr. and Rheum., 13, 381.

Articular cartilage contact areas of the ankle.

A. S. Greenwald and M. B. Matejczyk. Cleveland,
Ohio.

The ankle joint is relatively resistant to clinical
primary osteoathrosis and has not been extensively
studied with respect to weight bearing mechanics. To
define the normal mechansims of force transmission
across the ankle joint, the areas of contact between
the opposing cartilage surfaces of the tibia, fibula,
and talus under conditions simulating functional use

have been delineated.
An ankle joint loading system was designed to

permit precise orientation of joint specimens for
positions occurring during the stance phase of the
gait cycle. The apparatus was capable of providing
reproducible conditions for the application and
measurement of joint reaction forces corresponding
to positions of the ankle joint from heel strike to toe
off using data derived from previous studies. The
maximum contact area occurred at the position
midway through stance phase, averaging 2.06 ±

0.26 in 2 patients. From the measured contact areas

and applied loads, the average maximum contact
pressure was calculated as 336 ± 20 lb/in2.
The areas of cartilage apposition change in both

magnitude and location during the stance phase of
walking, and encompass nearly the full available
cartilage surface. The detection of incomplete and
separate contact areas at light loads characterises the
ankle joint as an incongruent articulation.

Exercise testing before and after hip arthroplasty.
G. J. R. McHardy and M. F. Macnicol. Edinburgh.

The work capacity of 30 female patients handicapped
by hip osteoarthrosis was compared with 30 controls
and these objective findings related to the clinical
impression gained by conventional history taking
and examination.
The patients and controls performed the following

tests before operation and after operation at intervals
up to 1 year. (1) Walking at maximum speed for 12
min with measurement of velocity, stride length,
cadence, and oxygen consumption (using the portable
Kofranyi-Michaelis respirometer). (2) Climbing a
flight of 16 stairs, 3.3 m high, with measurement of
time and power output. (3) A submaximal increasing
workload test on a bicycle ergometer. (4) Two
standard daily tasks: a) stepping over a 50 cm high
partition, b) shoe lace tying on the affected side. The
tests were carried out after a 12 lead ECG had been
recorded and standard spirometric measurements
(FEV1 and FVC) made.

Single hip osteoarthrosis results not only in a loss
of walking efficiency but greatly reduces power
output, as measured in the stair climbing test.

Bicycle ergometry was of limited value both in
pre-operative testing and in the control group.

After arthroplasty there was a mean increase in
walking speed of 2X4 km/h in the patients whose pre-
operative walking speed was less than 2.5 km/h. The
associated mean increases in stride length and
cadence were 67% and 65%, respectively. Tn contrast,
those walking pre-operatively at greater than 2.5
km/h gained less, with mean improvements in
speed, stride length and cadence of 1 .2 km/h, 11 %,
and 15%.

Hip arthroplasty: A study of patient satisfaction.
A. G. L. Kay and B. E. Harrison. ARC Epidemiology
and Guy's Arthritis Research Units, Guy's Hospital,
London SEL.

Wide currency has been given to the unfavourable
results from a small unpublished pilot survey of the
acceptability of hip joint replacement. This conflicts
so sharply with clinical experience that we have
undertaken a study of patient satisfaction.

All patients who underwent total hip replacement,
between March 1 and August 31, 1975, at 42 widely
distributed centres carrying out hip surgery, were
entered into the study. A sample of 1085 patients
were submitted to a postal questionnaire, at least 9
months after operation. One thousand and twenty-
seven patients (95%Yo) responded; 38 had died since
operation and 20 were not traced,
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Ninety per cent of the surviving patients were
pleased with the results of surgery, 2*2% were not,
and a further 7*8% were uncertain. Satisfaction and
dissatisfaction were related to changes in pain and
ability to walk. Dissatisfaction was also often
associated with previous surgery to the operated hip.
Ten patients died whilst still in hospital, 4 following

a pulmonary embolus and 3 from ischaemic heart
disease. Non-fatal post-operative complications
included deep vein thrombosis (42) and dislocation
(25). Five prostheses had to be removed, 3 with late
infection and 2 following loosening of the com-
ponents.

It is concluded that the great majority of patients
benefited from hip arthroplasty but that a small
proportion, around 2 , were worse off than before
surgery.

Mechanical and microangiographic analysis of porous
implant systems. A. S. Greenwald, J. L. Berry, and
R. C. Corn. Cleveland, Ohio.

Endoprosthesis stabilisation in bone is created by
the mechanical interaction between the implant and
adjacent tissue which transfers axial loading forces.
Although providing immediate fixation, bone cement
has problems associated with clinical use including
aseptic loosening making it desirable to explore
potential alternative means of implant stabilisation.
A multifaceted analysis of the interface strengths

and corresponding microangiographic patterns for 2
alternative materials has been performed experi-
mentally in dogs. These materials are characterised
by a biocompatible micro-porous configuration,
with significant percentage surface porosity, thereby
permitting tissue ingrowth. They differ in modulus
of elasticity. The coating materials are Proplast, a
resilient, low modulus composite of 50% polytetra-
fluoroethylene (Teflon)/50y% pyrolytic graphite, and
sintered Cobalt-Chrome-Molybdenum (Co-Cr-Mo),
of 150 microporosity.
The results demonstrated a time-dependent

increase in bond strength with both porous systems.
Simplex P exhibited a high initial shear strength
value (278 psi), levelling off at 170 psi. The Proplast
interface was weak initially (less than 50 psi), but
approached that of acrylic cement at the longer
implantation periods (119 psi). Sintered Co-Cr-Mo
showed significantly higher interface strength, even
at 5 weeks. The maximum value after 25 weeks was
649 psi, 3.8 times that realised at the bone-cement
interface. This comparative study of interface
strengths of both high and low modulus porous
systems shows that these materials are capable of
providing implant fixation.

The force distribution under the foot. M. Dhanendran
and W. C. Hutton. London.

The force distribution under the foot has been
investigated using an apparatus consisting of 128
load cells, located centrally in a walk-way 7 m long.
The putput of the load cells is amplified and fed
through an interface to a PDP11/40 minicomputer.
Each load cell has a surface of 15 mm square. A sheet
of white paper with the outline of the load cells
printed on it to full size is sandwiched between the
load cells and an inked pad with a water-proof upper
surface. When the subject steps on the load cells the
load distribution under the foot is recorded and a
foot impression is linked onto the sheet of paper
thus recording its relative position.
For each run 64 samples are stored for each load

cell. The amount of data stored is sufficiently vast to
allow a variety of displays on the graphic terminal.
One display consists of the outline of the load cells
with the peak force printed within it and the variation
of the centre-of-pressure during foot contact time
superimposed. The foot outline can also be drawn on
this display using one of the many standard foot
shapes stored in the computer, which is scaled,
rotated, and positioned to fit that on the inked
impression.
The system was used to measure the loads carried

by the toes, metatarsals, and midfoot in normal
subjects and patients before and after treatment for
hallux valgus, hallux rigidus, claw toes, and arthritis.

In older normal subjects there was a shift of
loading from the first and second rays to the struc-
turally weaker lateral rays. Hallux valgus patients,
before surgery, showed heavy loading of the lateral
metatarsals.

Pressures on the foot in fashion shoes. J. R. R. Scott.
The Westminster Hospital, London SW1.

Certain sorts of footwear have for a long time been
implicated in the development of hallux valgus.
Hitherto, however, few measurements have been
made to determine the redistribution of pressure
resulting from various type of footwear.

This paper describes a method which uses up to
16 pressure transducers at strategic points on the
sole of the foot. Previous workers using thicker
transducers (Schwartz and Heath, 1947; Collis and
Jayson, 1972) have studied barefoot walking. Less
than 1 mm thick the transducers can be worn inside
a shoe with no discomfort to the wearer or when he
is barefoot.

Seventeen normal female subjects were studied
walking barefoot and in a variety of their own foot-
wear (51 pairs of shoes). Peak pressures were
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measured under the metatarsal heads, the toes, the
midfoot, and the heel. Walking barefoot and in
sandals or low heeled shoes produced similar
pressure distributions, the maximum pressure
usually occurring under the second or third meta-
tarsal head. Higher heeled shoes tended to move the
maximum pressure to the first metatarsal head. The
most striking examples of this effect were seen with
platform or wedge shoes.

References
Collis, W. J., and Jayson, M. I. V. (1972). Ann. Rheum. Dis.,

31, 215-217.
Schwartz, R. P., and Heath, A. L. (1972). Ann. Rheum. Dis.,

31, 215-217.

Sequential studies in ankylosing spondylitis: Associa-
tion of Klebsiella pneumoniae with active disease.
R. W. Ebringer, D. R. Cawdell, P. Cowling, and
A. Ebringer. Departments of Rheumatology and
Bacteriology, Middlesex Hospital, London WlP
9PG and Immunology Unit, Departments of Bio-
chemistry and Microbiology, Queen Elizabeth
College, London W8 7AH.

A study of 163 patients with ankylosing spondylitis
seen on 433 occasions demonstrated that active
inflammatory disease was strongly associated with
the presence of Klebsiella pneumoniae in the faeces
(P<0 .001).

Sequential studies demonstrated that in patients
with inactive disease the presence of a positive
culture for Klebsiella was associated with the subse-
quent development of active inflammatory disease
(P<0.001).
These findings support the hypothesis that

Klebsiella pneumoniae may be an initiating agent in
ankylosing spondylitis.

A defect in proteoglycan aggregates in early experi-
mental osteoathrosis. C. A. McDevitt, M. E. J.
Billingham,* and H. Muir. Kennedy Institute of
Rheumatology, Bute Gardens, London W6 7DW
and *ICI Ltd., Mereside Alderley Park, Maccles-
field, Cheshire.

The properties of the proteoglycan aggregates in
early osteoarthrotic articular cartilage were examined
in an animal disease model. The experimental
disease was induced by cutting the anterior cruciate
ligament of a knee in dogs, with the contra-lateral
joint serving as a control. Previous studies of ours
have demonstrated that the lesions in bone and
cartilage progress in severity with time after surgery
and are indistinguishable in morphology and bio-
chemistry from those of the natural disease in dogs.

Sedimentation velocity studies demonstrated that
the proteoglycan aggregates of control dog articular
cartilage centrifuged as a homogeneous, but poly-
disperse, population with a sedimentation coefficient
(S) of 50-65S°. The proteoglycan monomers were
heterogeneous in the ultracentrifuge with the sedi-
mentation coefficient of the major population being
16-18S'. The proteoglycan aggregates isolated from
the experimental osteoarthrotic cartilage had lower
S values than the corresponding controls and were
in the range 40-44S'. Proteoglycan monomers of
control and osteoarthrotic cartilage had similar So
values. The change in the quality of the proteo-
glycan aggregates was evident at 1 week after surgery,
before damage to the articular surface was evident.
It was an apparently irreversible event and demon-
strable in the pathological cartilage of dogs killed
2, 4, 5, and 48 weeks after surgery.

Assessment of the functional effectiveness of antibody
production during long-term salmon calcitonin therapy.
D. J. Hosking, L. B. Denton (Department of
Medicine, General Hospital, Nottingham), B. Cadge
(Harlow Wood Orthopaedic Hospital, Mansfield),
and T. J. Martin (Department of Chemical Path-
ology, University of Sheffield).

Although calcitonin may be very effective in relieving
bone pain in Paget's disease bone turnover is not
always controlled. It has been suggested that antibody
production to the exogenous (salmon or porcine)
calcitonin is responsible. In order to test this
hypothesis 20 previously untreated patients with
Paget's disease were challenged with calcitonin before
and after 6 months' continuous salmon calcitonin
therapy. If antibody production exerted a function-
ally significant effect the acute hypocalcaemic
response to calcitonin should be diminished or
abolished. However, this response is also affected by
the prevailing rate of bone turnover. The influence of
therapeutically achieved reductions in disease
activity were assessed by challenging the patients
with porcine calcitonin (PCT) given only on 2 test
occasions and to which antibody production was
therefore remote. In the light of these findings the
acute hypocalcaemic response to SCT could be
assessed.
The pre-treatment responses to both PCT and

SCT were significantly correlated with the prevailing
rate of bone turnover as assessed from urinary
hydroxyproline excretion. There was also a signifi-
cant correlation between PCT induced hypocal-
caemia and urinary hydroxyproline excretion follow-
ing SCT therapy and the regression lines of the
basal and post treatment studies were identical, no
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difference existing between PCT and SCT. There
was no change in the renal handling of calcium; the
mean change in urinary calcium excretion after SCT
was 0 868 mmol/24 h in the basal study and 0.873
mmol/24 h in the post treatment study. Antibodies
to SCT developed within the first 6 months of
treatment in 8 patients (40 %) and range in titre from
1:50 to 1:800. Post treatment SCT responses
assessed either from the ratio of salmon to porcine
salcitonin induced hypocalcaemia or as the maximum
change in serum calcium produced by SCT was not
significantly different in either of the two groups of
patients when separated according to the presence or
absence of antibodies. It is concluded that antibodies
which develop during the course of SCT therapy do
not necessarily exert a functionally effective neutra-
lising action. It is important to emphasise that during
the first 6 months of therapy antibody titres were
relatively low and the neutralising action in previous
studies may relate more to antibody titre than to the
presence or absence of antibodies alone.

Genotypic and phenotypic family studies of individuals
homozygous and heterozygous for HLA B27, with and
without ankylosing spondylitis. D. G. Spencer,
H. M. Dick, M. A. Ferguson-Smith, A. F. El-
Ghobarey, and W. C. Dick. Centre for Rheumatic
Diseases, Baird Street, Glasgow, and Department
of Medical Genetics, University of Glasgow.

The propositus is a patient with ankylosing spondy-
litis homozygous for the histocompatibility antigen
HLA B27. Sixteen living members of 2 generations
of this patient's family were examined clinically and
radiologically and were tissue typed. The results of
these studies of 8 homozygotes, 6 heterozygotes, and
1 individual lacking HLA B27 show clinical and
radiological disease in 1 homozygote, 1 heterozygote
and the 1 person without HLA B27. We conclude
that (1) there is a lack of correlation between homo-
zygosity and the development of disease, and

Diseased individuals

+ + Homozygous for HLA B27.
+ Heterozygous for HLA B27.
- HLA B27 absent.
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(2) ankylosing spondylitis in this family was not
associated with any particular haplotype which is
strong evidence against direct involvement of a
closely linked, immune response gene.

HLA B27 and low back pain. C. S. B. Galasko and
B. S. Sylvester. Salford.

The possession of the HLA-B27 antigen is associated
with ankylosing spondylitis as well as spondylitis
associated with a variety of other inflammatory
diseases. The question arises whether there is any
correlation between other forms of low back pain
and the possession of the HLA-B27 antigen.
Therefore, 103 consecutive patients presenting with
low back pain were tissue typed in addition to the
usual routine investigations.
The results of the study indicated that routine

tissue typing of patients with low back pain was of
minimal benefit both with respect to diagnosis and
prognosis of patients with low back pain. The
patients with ankylosing spondylitis had other
clinical, biochemical, or radiological evidence of the
disease. The incidence of HLA-B27 carriers was
higher in patients with low back pain than in the
general population (20% vs 4-5%). When patients
with ankylosing spondylitis (either obvious or forme
fruste) were excluded, the incidence was still higher
(11 %) than in the general population.
The results suggest that it also predisposed an

otherwise normal individual to the development of
low back pain following an acute or chronic back
strain and that the symptoms take longer to settle.

A dynamic assessment of patello-femoral relation-
ships: Variations found in chondromalacia patellae,
J. M. Sikorski, I. Watt, and J. Peters. Bristol.

Many studies have tried to implicate different
anatomical abnormalities as the fundamental cause
of chondromalacia patellae. A recurrent theme is the
concept of the 'tracking abnormality' in which the
relationship between the patella and the inter-
condylar articulation of the femur are disturbed
during active knee movement. It is postulated that
such an alteration causes abnormal shear forces to
be applied to the patello-femoral articulation.
Attempts have been made to define the normal

patello-femoral relationships and variations associ-
ated with chondromalacia by clinical, radiological,
and necropsy studies. While providing valuable
information they all have the defect that the patello-
femoral relationships described are those that occur
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in passive excusions of the knee. Aradiological assess-
ment of normal and chondromalacic knees in
varying degrees of flexion was undertaken under
conditions of simulated weight bearing.

Serial axial projections of the patello-femoral
joint showed rotatory and angular movements of the
patellae in increasing flexion. A rotatory movement
of the femur also occurs as a result of the muscle
contraction inherent in weight-bearing.

This work showed a difference in patello-femoral
relationships between the normal and the chondro-
malacic knees; a difference that is apparent only on
active muscle contraction.

Mechanical stress and patello-femoral osteoarthrosis.
B. B. Seedhom, T. Takeda, V. Wright, and M.
Tsubuku. Leeds.

Osteoarthrotic lesions have been observed in the
patello-femoral surfaces of human knees, and there
is evidence of their occurrence as early as the
teens. Previous studies have been made of the
histology, topography, and anatomical location of
these lesions. However, no substantial study was
carried out to establish whether these lesions
occurred in stressed or unstressed areas. Such a study
is important in understanding the possible role of
mechanical factors in the development of osteo-
arthrosis (OA); the 2 currently held views are (1) that
it is caused by excessive stress, or (2) that it is a
result of disuse, ie complete lack of stress. The 2
views are diametrically opposed.

This paper describes the technique for determining
the positions of the OA lesions in relation to the
range of flexion of the knee, and hence in relation to
the patello-femoral forces acting during a variety of
activities. The results obtained from 40 cadaveric
knees showed the lesions to start at, to spread from,
and to have severest damage to the surface in areas
corresponding to patello-femoral contact between
400 and 800 of flexion. These same areas are also the
most highly loaded ones during level walking,
walking up and down a ramp, as well as ascending
and descending stairs. The stress was investigated
and a value of 1-5 MN/M2 for the stress was tenta-
tively calculated. The lower value of the stress
occurred during level walking, and the higher stress
during the other activities. The patello-femoral
compartment is thus generally stressed at a low level
and infrequently stressed at a higher level. It is
suggested that this mode of stressing of the articular
cartilage, rather than the magnitude of the stress,
may be instrumental in the development of osteo-
arthrosis.

Skin microcirculation in systemic sclerosis. K.
Haavik Nilsen and Malcolm I. V. Jayson. Royal
National Hospital for Rheumatic Diseases, Bath,
Department of Medicine, University of Bristol, and
Department of Rheumatology, University of Man-
chester.

Abnormal microcirculation and Raynaud's pheno-
menon (RP) may be fundamental pathogenetic
features of systemic sclerosis (PSS).
We have studied the skin microcirculation in PSS

under standardised conditions, using the clearance
of atraumatically applied radioactive 133-Xenon, a
technique allowing accurate, reproducible assess-
ments (Nilsen, in press), and separately measured the
flow responses to local skin cooling not eliciting
systemic vasoconstriction (Nilsen, in press) and
contralateral hand cooling. Nineteen PSS patients
and 15 matched controls had flow studies of the
hands and in 4 PSS patients with RP and 4 controls
the skin flow was estimated over manubrium sterni.
The effects of brachial intra-arterial (IA) reserpine
(1 mg in 2 5 ml saline) were studied by the same
methods in 7 PSS patients with RP.
The basal flow in the hands was reduced in PSS

with RP. The responses to local cooling were
markedly abnormal, but normal to contralateral
hand cooling. However, the 4 PSS patients without
RP had normal tests. RP developed in 1 patient 7
months later, and then the tests became abnormal.
The basal flow in sclerodermatous skin over manu-
brium sterni in PSS with RP was normal. This
indicates that RP is unlikely to be a primary abnor-
mality leading to scleroderma. LA reserpine norma-
lised the abnormal tests in PSS. This suggests that
some of the vascular changes are reversible, and
indicates the potential value of IA reserpine, though
repeated injections were needed to heal ulcers and
maintain improvement.

Reference

Nilsen, K. H. Microvasc. Res. (In press.)

Isolated epiphyseal chondrocyte allografts into normal
and arthrotic joints. G. Bentley, A. U. Smith, and
R. Mukherjee. Liverpool.

The success rate for experimental replacement of
joint surfaces with osteochondral allografts has not
been sufficiently high to justify widespread clinical
application of the method. Autografts survive but
allografts undergo progressive breakdown due to
immunological rejection of the bony component
with subsequent mechanical failure of the cartilage
surface.
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A different approach avoiding the use of bone has
been investigated by isolating epiphyseal chondro-
cytes from 5-week-old rabbits and implanting them
into the knees of adult rabbits of the same species.

In 1 set of experiments the chondrocytes were
transplanted into drill holes in the articular surface
of the tibia and the healing after 8 weeks compared
with controls. Chondrocytes partially separated
from their matrix gave 47% healing compared with
20% for completely separated cells and were
significantly more successful (P>0-05) in skeletally
mature (50%) as opposed to immature recipients
(20%).

In other experiments the chondrocytes were trans-
planted into the tibial articular surface of rabbits 8
weeks after the induction of experimental papain
arthritis. Fresh completely separated chondrocytes
were more successful (80 Y.) than incompletely
separated cells (58 %.) in producing healing, though
this effect was reversed by cell storage at -79°C.

Cartilage destruction by synovial enzymes in organ
culture. R. W. Jubb. Department of Pathology,
Addenbrooke's Hospital, Cambridge University.

Synovial cells, polymorphonuclear leucocytes, and
chondrocytes are all capable of digesting cartilage
matrix. The relative importance of these different
cells in cartilage destruction in inflammatory arthritis
is unknown.

In organ culture pig synovial tissue destroys
cartilage matrix in two ways: by a direct action on
the matrix which requires contact between the 2
tissues and by an indirect action mediated through
the chondrocytes for which contact is not necessary
(Fell and Jubb, 1977).

Hyperoxia (55% 0) increases the release of
collagenolytic activity from synovial tissue but has
no detectable effect on the breakdown of isolated
cartilage. When the 2 tissues are cultivated in
contact, breakdown of the cartilage collagen is
significantly greater in the hyperoxic cultures than in
controls in 20%Y02 On the other hand, when the 2
tissues are maintained near each other, but not in
contact, the breakdown due to the indirect action
of the synovium via the chondrocytes is not
enhanced by raised oxygen.

It is concluded that raising the collagenolytic
activity of the synovium causes an increased break-
down of cartilage matrix provided the tissues are in
contact.

Reference

Fell, H. B., and Jtubb, R. W. (1977). Arthr. and Rheum., 20,
1359-1371.

Metacarpo-phalangeal joint synovectomy in rheuma-
toid arthritis: 4-year review. M. Thompson, E. P.
Davison, M. I. Lavelle, and D. Weightman. Royal
Victoria Infirmary, Newcastle upon Tyne.

A controlled trial of metacarpo-phalangeal (MCP)
joint synovectomy was undertaken in 100 patients, 52
allocated to 2, 3, 4, 5 MCP joint synovectomy and 48
to a control group. The non-operated hand of the
surgical patients and the splinted and non-splinted
hands of the control group served as controls.
Progress in terms of pain relief, reduction of swelling,
improvement in function, prevention of exacerba-
tions, and reversal or retardation of radiological
changes, was assessed. A previous report (Thompson
et al., 1973) had shown statistically significant
improvement at the 2-year follow-up in terms of
pain relief and joint function.
At the 4-year follow-up, 47 of the operated and 39

of the non-operated patients were available for study.
The patients' assessments of pain relief and of over-
all benefit still significantly favoured the operated
hands. The operated hands showed some advantage
in terms of functional tests over the non-operated
hands, but in only one test, baggage grip, was this
significant (P<0-01). Between the second and fourth
years, no reduction of flare-ups was evident in the
operated MCP joints and synovitis was found in
42.5% of the operated and 58% of the splinted
MCP joints. Radiological assessments did not
provide any evidence that surgery had retarded or
reversed the progression of radiological changes.

Reference

Thompson, M., Douglas, G., and Davison, E. P. (1973).
Proc. Roy. Soc. Med., 66, 197.

Kinematic assessment of knee joint stability. B. R.
Tietjens, L. J. Huntingdon, and J. P. Kendall.
Oxford.

Functional stability of the knee joint is dependent
on the geometry of the articulating surfaces and
menisci, the joint capsule and articular ligaments,
and the dynamic integration of muscle action.
Studies of forces acting on the knee joint during
locomotion suggest that muscular forces are much
greater than ligamentous forces and are likely to be
important in maintaining stability.
A dynamic method of assessment is described

whereby functional stability is determined by gait
analysis. Using cinephotography knee joint motion,
in 3 standard anatomical planes, is measured during
walking. Three-dimensional markers are placed on a
subject to define 3 orthogonal axes in the femur and
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the position of the tibia. Subjects are filmed walking
by 2 16 mm cine cameras running synchronously at
50 frames/second. Alternative frames of the films are
analysed and for each of these the requisite joint
angles calculated for one complete gait cycle.

Patients who manifest functional instability of the
knee have been assessed using this technique. The
kinematic data are used to plot angle versus time
graphs for flexion/extension, abduction/adduction,
and rotation. In addition, angle versus angle graphs
have been constructed in an attempt to characterise
gait abnormalities seen in these patients. A number
of normal subjects have been filmed to provide data
for comparison.

Patients included in this study are also assessed by
standard clinical stress tests. The alternative methods
of assessment are compared and the possible appli-
cations of kinematic assessment of knee joint
stability discussed.

The development of a new system for radiation
synovectomy. J. Noble (Manchester), C. B. Sledge,
(Harvard), and D. J. Hnatowich (Cambridge,
Mass.).

The results of radiation and surgical synovectomy
of the knee are similar but concern remains regarding
the dangers of leakage of radioactivity from the
joint. If these could be overcome then the advantages
of a non-invasive form of treatment with a much
shorter period of hospitalisation are obvious,
especially as such treatment can be repeated.
A therapeutic isotope 165Dy was chosen which is a

beta emitter with very little associated gamma ray
emission and whose MeV of 1* 3 gives it a maximum
soft tissue penetrance of 5.6 mm. This makes it
suitable for treating rheumatoid synovium. Its main
advantage is a half-life of only 140 min. This means
that any radioactive leakage from the joint is
negligible by 24 hours. 165Dy can be coprecipitated
with ferric sulphate to form ferric hydroxide macro-
aggretate (FHMA). These particles are approxi-
mately 1I in diameter and thus considerably larger
than the colloidal particles previously used. The
preparation procedure removes the smaller 'fine'
particles and has been shown to diminish leakage
from the rabbit knee joint.
For leakage studies a gamma emitter, 153Gd was

used for which is chemically similar to dysprosium
and which can likewise be coprecipitated with
FHMA. After injection into rabbit knees leakage
was highest to the liver, but in no case exceeded
0 *34% of the injected dose at 24 hours. An effective
radiation synovectomy in rabbits could be accom-
plished with as little as 2 mCi 165Dy/FHMA based
on histological studies.

Leakage of radioactivity and particle systems from a
synovial joint studied with a gamma camera. Its
application to radiation synovectomy. J. Noble
(Manchester), A. G. Jones, M. A. Davis, C. B.
Sledge, E. Livin (Harvard), and R. Kramer (MIT).

The main problem with radiation synovectomy in
clinical practice is concern regarding whole body
irradiation, particularly that due to leakage of
activity outside the joint. In trying to design an
effective but safer radiation synovectomy, the
leakage of labelled particles from knee joints of adult
rabbits was studied.
By differentially shielding an anaesthetised rabbit's

knee from the rest of its body, or vice versa, it was
possible to define leakage of radioactivity as the
counts present in the body, plus cumulative
excreta, expressed as a percentage of the counts in
the knee.
Many particle systems were assessed in vivo and

in vitro. When 153Gd was incorporated into the
particles, rather than onto the surface then very low
leakage rates were demonstrated at 24 hours.
Leakage rates of less than 1.5% of the injected
activity at 8 days was obtained with 141Ce labelled
non-biodegradable, carbonised microspheres. Such
carbonised microspheres caused no histological,
histochemical, nor metabolic perturbation of the
articular cartilage after 6 months in the joint. 4F-

Ferric hydroxide macroaggregate (FHMA) and
stannous phytate colloid, which have larger particles
than sulphur or gold colloid, leaked less than 1 %
of the injected activity at 24 hours suggesting that
particle size influences leakage. The main evidence
indicated the in vitro stability of particle/isotope
binding and the in vivo biodegradability of an
isotope/particle system are the important factors
determining leakage of activity from a synovial
joint.

The significance of metal sensitivity in patients with a
hinge arthroplasty of the knee. M. Webley, A. Kates,
and M. L. Snaith. St Stephen's Hospital, London
SW10.

Fifty patients who had received hinge arthroplasties
of the knees were tested for sensitivity to cobalt,
chromium, nickel, and other constituents of the
prosthesis, using patch tests.

Sixteen patients (32%) had positive reactions to
one or more of the metals compared to 9% of a
control group of patients.

Seventeen patients had either loosening or a
persistent sterile discharge from the knee. There
was no significant correlation between these compli-
cations and metal sensitivity (Table).
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Table
Patients Complications No complications
(n = 50) (n = 17) (n = 33)
Positive test (n = 16) 6 (35%) 10 (30%)
Negative test (n = 34) 11 23

Our results do not support the suggestions that
metal sensitivity is a primary factor in the patho-
genesis of complications, particularly loosening.

Joint fluid lactic acid: a guide to infection. Martin H.
Seifert, John A. Mathews, Ian Phillips, and Robert
Gargan. Departments of Rheumatology and Micro-
biology, St Thomas' Hospital, London.

Joint fluids from 72 patients were examined for
short-chain fatty acids by gas-liquid chromato-
graphy (GLC), the results being displayed by a pen
recorder. Five patients had culture-positive joint
fluids, 7 benign gonococcal arthritis, and 20 Reiter's
disease. Other samples were from patients with
osteoarthrosis, rheumatoid arthritis, and crystal
synovitis. In all samples the first 3 min of trace-out
were similar and could be reproduced by serum or
whole blood. Following this 2 dissimilar patterns
could be detected. The first 'infective' pattern con-
tained a high peak corresponding to acetic acid and a
lower peak corresponding to lactic acid. This
pattern was obtained from all fluids from which
positive cultures were obtained and in addition 2
patients with culture-negative fluids. Equally puru-
lent non-infective fluids did not produce similar
patterns. The second 'non-infective' pattern had a
low acetic acid peak and no lactic acid peak and
occurred in all other fluids including the 5 culture-
negative samples from patients with benign gono-
coccal arthritis. Thus lactic acid occurred in all
culture-positive fluids and in 2 in whom bacterial
infection was a possibility. This technique suggests
that lactic acid is a useful marker of bacterial
infection and may be of help when conventional
culture techniques are negative.

The diagnostic value of 'Reiter's cells'. A. G. Mowat,
A. Spriggs, and M. Boddington. Nuffield Ortho-
paedic Centre and Churchill Hospital, Oxford.

Although the presence of HLA B27 is helpful, the
diagnosis of Reiter's disease (RD) is based on
clinical findings. With the increasing acceptance of
incomplete forms of the disease the need for labora-
tory confirmation arises. We have re-examined the
diagnostic value of the presence in synovial fluid of
macrophages showing phagocytosis of polymorphs,
'Reiter's cells' (Pekin et al., 1967). These authors

found the cells in all 11 early knee effusions in RD
but in only 2 of 200 other inflammatory joint
effusions.

Thirty-nine knee joint fluids from 20 patients
(16 M) with RD and 20 inflammatory fluids, known
to contain many polymorphs, from 18 patients were
examined blindly and independently by 2 observers
and scored (0, +, + +, + + +) for the presence of
'Reiter's cells' and the degree of polymorph phago-
cytosis.

Reiter's cells were found by both observers in 18
of the Reiter's fluids (46 Y.) and in 9 of the controls
(45 .). The degree of polymorph phagocytosis was
not significantly greater in the patients with RD
although 7 showed + + or + + + compared with 1
among the controls (P>0 .05).
In the patients with RD there was no correlation

between the joint fluid findings and the patient's age,
sex, haemoglobin value, erythrocyte sedimentation
rate, the duration of the disease or the presence of
additional features, e.g. conjunctivitis.

Reference

Pekin et al. (1967). Ann. Int. Med., 66, 677.

The swelling pressure of the intervertebral disc.
J. P. G. Urban and A. Maroudas. London.

An important functional characteristic of the inter-
vertebral disc is its ability to maintain a high degree of
hydration when subjected to physiological loads. It is
generally recognised that it is the swelling pressure
(or the imbibition pressure) of the disc which is
responsible for this behaviour.
The overall swelling pressure in the disc is the

resultant of the osmotic pressure of the proteo-
glycans and the elastic stresses in the collagen
framework. In order to distinguish between these 2
components, pressure measurements were carried
out both on disc slices and on the extracted proteo-
glycans.
The experimental method was adapted from that

used in studying osmotic equilibria in polyelectro-
lyte solutions. It consisted in equilibrating the tissue
(or the extracted proteoglycan-water gel, confined in
dialysis sacs) against solutions of polyethylene
glycol (PEG) of known osmotic pressure.
The overall osmotic pressure is very sensitive to

variations in the GAG content; at a hexosamine
concentration of 0. 15 mol/kg H20 it was found to
be about 2 x 105 Nm 2, whilst for 0-23 mol hexo-
samine per kg H20 it had risen to 7 x 105 Nm2.
The net swelling pressure of the intact disc as

well as of disc slices was measured by finding what
pressure of the PEG solution would be sufficient to
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stop the tissue from swelling. The pressure of the
slices depended on their origin and orientation and
varied from 2 to 4 x 105 Nm 2.
At physiological hydrations the tension in the

collagen network is about 0 7 x 105 Nm 2 for
slices from the nucleus and 2-5 x 105 Nm 2 for
those from the mid-zone of the annulus.

A new approach to elbow arthroplasty. W. A. Soutar
(Edinburgh), A. C. Nicol, N. Berme, and J. P. Paul
(Glasgow).

Although hinge arthroplasty of the rheumatoid
elbow yields very satisfactory early results, long-
term follow-up has revealed 3 problems which
render this technique unacceptable for routine use.
(1) Loosening of the prosthesis within the humerus
in no less than 80% of cases followed for 5 years.
(2) Marked resorption of bone from the lower
humerus, resulting in the danger of comminuted
fracture in the event of a fall on the elbow. (3) Gross
instability of the pseudarthrosis if the prosthesis has
to be removed.
A joint clinical and bio-engineering research

project has been undertaken to develop a 2-com-
ponent joint which, ideally would have the following
characteristics: (1) very local fixation in the humerus
and ulna; (2) fixation flanges carried well out
laterally in the humeral condyles so as to give
optimum resistance to rational loading; (3) retention
of normal ligament function by close similarity to
the anatomical contours and dimensions of the
normal trochlea, and (4) minimal constraint com-

patible with stability.
Anatomical studies complemented by x-rays have

been undertaken of the surface of the trochlea and
of its bony buttresses as these should be the ideal
structures in which to site the fixation flanges of the
implant. Biomechanical studies have also been
undertaken on the stresses normally built up across
the elbow during routine activities for simulation of
joint loading on prototypes in cadavers.

Clinical trials have recently commenced and the
early results suggest that the pain relief, restoration
of function, and stability will be just as acceptable as
after hinge arthroplasty.

The phagocytic activity of synovial cells in organ
culture. J. D. Jessop, M. Wilkins, and M. H. Young.
University Hospital of Wales, Cardiff.

The anti-inflammatory activity of drugs used in the
treatment of patients with rheumatic disorders is
currently assessed using a variety of methods of
experimentally-induced inflammation in animals.
Results correlate poorly with therapeutic efficacy in

man. An alternative method is described using a
system of maintaining synovial membrane in organ
culture. The phagocytic activity of synovial lining
cell macrophages plays a key role in the inflammatory
reaction in chronic synovitis, and using this experi-
mental model the effects of corticosteroids have been
studied on the phagocytic activity of human
synovial cells.
Specimens were taken for culture from both

inflamed and non-inflamed areas of synovial tissue
excised from the knee joints of 14 patients with
rheumatoid arthritis (RA) and 8 meniscectomy
controls. Glass coverslips coated with yeast were
placed on the synovium and the specimens main-
tained in organ culture. The phagocytic activity was
assessed by counting the percentage of macrophages
containing yeast on the coverslip removed after 24 h
in culture. The effect of corticosteroid on phago-
cytosis was assessed by the addition of hydrocorti-
sone, sodium succinate 10-3 mol/l to the medium.

Results (mean %) indicated a significantly higher
phagocytic activity in RA macrophages (71.5%)
compared with controls (36-4) P< 0-001. There was
a significantly higher activity in RA inflamed tissue
(71 .5 %) compared with non-inflamed tissue (53.7 %;
P< 0.01). The addition of hydrocortisone signi-
ficantly suppressed phagocytic activity in inflamed
RA tissue (54.6%; P<0 001) and in non-inflamed
RA tissue (34.5%; P<0 01). Analysis of a number
of histological parameters demonstrated a positive
correlation between a high phagocytic score, a high
lymphocytic infiltrate and a high degree of superficial
vasculitis.

Avascular necrosis of bone in SLE. I. D. Griffiths,
R. N. Maini, and J. T. Scott. Kennedy Institute of
Rheumatology, London W6.

Avascular necrosis (AN) of bone in systemic lupus
erythematosus (SLE) was originally described in
1960. A recent survey showed a 7% incidence of
symptomatic bone involvement but a radiological
screen of children with SLE revealed radiological
changes of AN in 40%. We have reviewed 68 SLE
patients who have had their disease for at least 2
years. Symptomatic AN occurred in 8 patients,
involving a total of 13 joints, 8 of them weight
bearing. All patients had received relatively high
doses of corticosteroids at some stage before AN
and were continuing to take steroids when symptoms
occurred. There was a statistically significant
correlation (P<0.05) between higher maintenance
steroid therapy and AN. However, 3 patients
developed AN of further joints even though steroid
dosage was lowered to less than 10 mg prednisolone
daily.
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Table Symptomatic AN in 8 patients with SLE

Case Age at onset Sex Duration of Joints involved Max prednisone Clinical DNA Ab CH50 kvel
ofSLE SLE before by AN dose (mg/day) status at level at time at time of

AN (years) time ofAN ofAN* ANt

1 52 F 1 Hip 100 Quiescent 36 64
2 30 F 1 Hip 40 Quiescent - -
3 19 F 2 Hip 60 Quiescent 66 62
4 28 F 2 Hip 100 Quiescent 49 44
5 25 F 2 Hip + shoulder 60 Quiescent 18 51
6 16 F 2i Lunate 40 Quiescent 31 40
7 14 F 2k Both knees + 100 Quiescent 16 68

elbow
8 46 F 10 Both shoulders 60 Quiescent 31 57

+ hip

*Normal range <25 units/mi.
tNormal range 36-72 units/ml.

AN symptoms occurred shortly after .xacerba-
tions of disease activity in 7 patients, but in all 8
patients the disease was considered to be clinically
and serologically inactive at the time of onset.
A delay of 5 to 7 months between onset of

symptoms and definite radiological changes was
observed in 4 patients with AN of the hips. Radio-
logical changes were present at the time of onset of
symptoms in all the non weight-bearing joints.

Several factors are probably operating; namely
underlying disease, corticosteroids, and increased
mobilisation after exacerbation of disease activity.
The presence of persistent pain in a weight-bearing
joint of an SLE patient whose disease is otherwise
inactive suggests the diagnosis of AN, regardless of
whether radiological changes are present.

The effect of D-penicillamine on collagen synthesis in
man. D. Schorn, M. J. 0. Francis, M. Loudon, and
A. G. Mowat, Nuffield Orthopaedic Centre,
Oxford.

D-penicillamine affects the structure and cross-
linking of collagen in animals and man, and part
of its therapeutic effect may also be due to a reduc-
tion in collagen biosynthesis.

In this study, the effect of penicillamine on human
skin collagen synthesis was studied in an organ
culture system. In vitro, 50 ,g/ml of penicillamine
had no effect on either collagen or non-collagenous
protein synthesis, but 500 jig/ml significantly reduced
both fractions (P<0- 025 and P<0- 01, respectively).
In these high doses penicillamine inhibits all protein
synthesis.

After at least 6 months of continuous treatment
there was a total-dose related decrease in collagen
synthesis in 13 patients (r = -0.6, P<0*025), but

the non-collagenous protein was not effected. This
specific decrease in collagen synthesis could be due
to an accumulation of tropocollagen that occurs
secondary to the reduction of collagen crosslinking.

A search for evidence of clustering in 268 patients with
non-specific back pain. G. D. Kersley, C. E. Collins,
A. St. J. Dixon, M. I. V. Jayson, and E. Ellis Jones.
Royal National Hospital for Rheumatic Diseases,
Bath.

Non-specific back pain (NSBP) was used to classify
all those back complaints for which no definite
diagnosis could be allotted by accepted clinical and
ancillary diagnostic procedures. Of the 307 patients
with NSBP referred without further selection from an
orthopaedic clinic, 268 were satisfactorily docu-
mented for factors in the history, clinical, and radio-
logical examination and outcome in a manner
suitable for computer analysis. Of these 120 were
measured for pain tolerance. Multiple correlations
were tested but no significant clustering of data
emerged which might indicate hidden syndromes.

Patients were randomly allocated to treatment with
a spinal support; with mobilisation by the Maitland
technique; with heat followed by massage; or with
infiltration of tender areas with lignocaine. When
reassessed following treatment 62% considered
themselves pain free or markedly improved but
this included 74% of those who were mobilised and
only 45% of those who were injected. After 6 months
28% were pain free, 42% improved, 23 Y. the same,
and 7% worse. Sixty-five per cent of males but only
35% of females became symptom free but age,
working conditions, a history of trauma, acuteness
of onset, sensitivity to weather changes, and measured
pain tolerance did not seem to influence the outcome.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.37.5.481 on 1 O
ctober 1978. D

ow
nloaded from

 

http://ard.bmj.com/

