
Seven renal abnormalities were diagnosed that had
not been detected antenatally. Only one of the seven
mothers had not attended for any scans; in the others
the abnormality had not been found in appropriate
scans. Four of these patients had vesicoureteric reflux,
which is known to be difficult to diagnose antenatally.4
The impact that early diagnosis of abnormalities of

the fetal renal tract and subsequent intervention may
have on the incidence of symptomatic renal disease
later in life-for example, acute pyelonephritis and
recurrent urinary tract infection-remains unknown.
We also do not know what proportion of those in whom
a renal abnormality was diagnosed antenatally would
have suffered renal scarring or deterioration of renal
function had the diagnosis been delayed until after a
urinary tract infection. To obtain this information
would require an untreated control group, which
would not be ethical. We intend, however, to reassess
this cohort of children at age 5 years to determine the
incidence of renal disease.
We found a high incidence of renal abnormalities in

this study and conclude that antenatal ultrasonography

at 28 weeks' gestation is an effective method of
screening for structural renal abnormality.

We thank Dr S A Price and the staff of the ultrasonography
department for their help in collecting data.
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Abstract
Arthritis associated with leprosy is underreported.
In Egypt 66 patients from a leprosy colony were
studied, 20 of whom had arthropathy. This was
characterised by an inflammatory symmetrical peri-
pheral polyarthritis. The wrist, metacarpal and
proximal interphalangeal joints of the hands, the
knees, and the metatarsophalangeal joints of the feet
were affected with associated morning stiffness. The
arthritis was erosive in 11 out of 20 patients, had no
features of the arthritis associated with erythema
nodosum leprosum reactions, but symptomatically
responded to antileprosy treatment.

This arthritis would seem to be a previously
unrecognised feature of leprosy.

Introduction
Leprosy is caused by the obligate intracellular

parasite Mycobacterium leprae.' Considerable attention
has been devoted to the dermal, neural, and osseous
complications of leprosy2 but little to those of the
synovial joint, apart from the arthritis associated with
erythema nodosum leprosum3s5 and the well recognised
Charcot's joint. In two large scale studies from India
musculoskeletal problems were found in some patients
with leprosy, but no detailed information was given.67
We have reported a peripheral, deforming poly-
arthritis in patients with leprosy in the absence of
erythema nodosum leprosum in Papua New Guinea,
but no radiological examinations or follow up were
performed.8
We examined patients with active leprosy in Egypt,

putting particular emphasis on the clinical and radio-
logical features of the synovial joints.

Patients and methods
All patients from the Abou Zabel leprosy colony in

Egypt attending the medical clinic to receive supplies
of their antileprosy treatment were asked to participate
in this study. Sixty six consecutive volunteers (44 men
and 22 women; mean (SE) age 34-3 (15-4) years; mean

duration of the disease 8 5 (2 8) years) participated in
the study and all gave informed consent. Patients with
Charcot's arthropathy or any clinical neurological
abnormality were excluded. The diagnosis of leprosy
was confirmed in each case from skin smears and
biopsy specimens and classified according to the
method of Ridley and Jopling.'
A detailed history was taken of peripheral articular

disease, particular attention being paid to a personal or
family history of any of the codiseases of seronegative
spondarthritides.9 Any history of stiffness or pain was
graded and a functional index of musculoskeletal
impairment completed.'0 The pattern of development
of the articular symptoms was plotted, and in all
patients the Ritchie articular index was scored."I
Haemoglobin concentration, white cell count, and
erythrocyte sedimentation rate were measured at the
clinical examination. The history and examination,
microscopy of urine and stools, and rectal biopsy were
used to exclude schistosomiasis and infection with
yersinia and Gram negative enteropathic bacteria.
Hepatitis B and syphilis were excluded serologically.

Patients with lepromatous leprosy were initially
treated with rifampicin (600 mg once daily) and
clofazimine (100mg once daily) for four weeks followed
by dapsone (100 mg once daily) and clofazimine (100
mg thrice weekly) for life thereafter; patients with
borderline and borderline lepromatous leprosy were
treated with rifampicin (600 mg once daily) and
clofazimine (100 mg once daily) for one week and
dapsone (100 mg once daily) for life thereafter; and
patients with borderline tuberculoid and tuberculoid
leprosy were treated with only dapsone (100 mg once
daily) for two years.

Standard radiographs were taken of the hands, feet,
and knees and were assessed by one radiologist (JPO),
who did not know the clinical and laboratory results.
Only those patients with arthritis underwent radio-
graphy. Serum was separated and aliquots were trans-
ported to England in dry ice. IgM rheumatoid factor,'2
a, acid glycoprotein, a2 macroglobulin," and C re-
active protein'4 concentrations were determined by
established methods.
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Non-parametric tests were used to compare data
among the clinical groups.5

Results
CLINICAL FEATURES

Twenty patients had a symmetrical inflammatory
peripheral polyarthritis (table I). This had developed
from eight months to seven years after the onset of the
first symptoms of leprosy and independently of ery-
thema nodosum leprosum or lepra type 1 reactions.
The onset was insidious with a pattern of exacerbations
and remissions. The joints affected were those of the
wrist, the metacarpal and proximal interphalangeal
joints of the hands, the knees, and the metatarso-
phalangeal joints of the feet. Morning stiffness lasted
for between 30 minutes and one hour and stiffness after
inactivity varied from 10 to 15 minutes. All patients
had swollen joints with effusions and synovial swelling,
tenderness over the articular margin (Ritchie index 8 to
66), and pain on both active and passive movements in
all directions and planes of movement. No patient had
subcutaneous or tendinous nodules. No patient with
lepromatous leprosy had the skin lesions of erythema
nodosum leprosum, and no patient with borderline
leprosy or tuberculoid leprosy had peripheral skin
lesions.

This inflammatory polyarthritis invariably respon-
ded poorly to non-steroidal anti-inflammatory agents.
A gradual resolution of the articular signs and symp-
toms and a decrease in the duration and severity of
exacerbations seemed to be associated with the re-
sumption of antileprosy treatment, which had often
been either stopped or taken intermittently (fig). The
symptoms and signs of the arthritis never resolved
completely between acute episodes, and all patients
had a degree ofmorning stiffness and painful joints. In
some permanent structural deformities such as swan

TABLE I-Details of 20 Egyptian patients with leprosy (excluding erythema nodosum leprosum) and
symmetrical peripheral inflammatory arthritis

No of Sex Mean (SE) age Mean (SE) duration of
Type of leprosy patients (men:women) (years) disease (years)

Lepromatous 13 8:5 35-9(3-5) 7-4(3 2)
Borderline lepromatous 3 2:1 22, 24, 16 2, 1,1
Borderline 2 1:1 20,24 6 months, 5
Borderline tuberculoid 2 2:0 22, 30 1, 15
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Development of peripheral symmetrical polyarthritis in man aged 22 with active borderline tuberculoid
leprosy and its response to antileprosy treatment. Arthritis developed two years after the onset of leprosy,
during which time he had intermittently taken treatment. Proximal interphalangeal, metacarpophalangeal
(with radiological juxta-articular erosions), wrist, and ankle joints were affected. After reintroduction of
antileprosy treatment the Ritchie articular index fell and the duration ofmorning stiffness and stiffness after
inactivity decreased. IgM rheumatoidfactor was not detected in his serum

neck and boutonni&e deformity and trigger finger
were noted.

Thirteen patients had an erythema nodosum lepro-
sum reaction, and all had an inflammatory polyarthritis
affecting distal and proximal joints. In 12 patients the
polyarthritis and clinical features resolved leaving no
residual disability or deformity. In the other patient,
who already had erosive inflammatory polyarthritis,
the acute changes resolved leaving the joints as they
had been before the reaction.

Thirty three patients did not have arthritis.

RADIOLOGICAL RESULTS

Of the 33 patients with arthritis, 28 underwent
radiography: eight had an erythema nodosum leprosum
reaction and 20 the symmetrical polyarthritis
described above (table II). Osteolysis typical of the
changes well documented in leprosy"6 was seen in the
hands and feet of the patients, none of whom had an
erythema nodosum leprosum reaction.

Juxta-articular erosions were seen in the carpal
bones and the metacarpal and proximal interphalangeal
joints of 12 patients (11 with polyarthritis and
one with an erythema nodosum leprosum reaction) and
additionally in the metatarsophalangeal joints of four.
All patients with radiological erosive articular disease
had pronounced clinical signs of inflammation of the
joints. Neither the site nor the extent of the erosions
correlated with the type of leprosy.

LABORATORY RESULTS

C Reactive protein concentrations were significantly
raised (table III) in the patients with arthritis and in
those with erythema nodosum leprosum reactions
compared with those without arthritis (ps,004 and
ps,001, respectively). a, Acid glycoprotein and a2
macroglobulin concentrations did not differ between
the patients with and without arthritis and those with
erythema nodosum leprosum reactions. There was no
significant relation between the Ritchie index and any
of the acute phase protein concentrations. Table IV
summarises the results of Rose-Waaler tests to detect
the presence of IgM rheumatoid factor.

TABLE II-Summary of radiological findings in 28 patients with
arthritis*

Bone erosion present Bone erosion absent
Type of leprosy (n= 12) (n= 16)

Lepromatous leprosy 8 5
Borderline lepromatous 2 1
Borderline 2
Borderline tuberculoid 1 1
Erythema nodosum leprosum 1 7

*Radiographs of five patients were not good enough to use.

Discussion
The symmetrical peripheral inflammatory erosive

polyarthritis reported here does not correspond to any
description of arthritis in patients with leprosy."~We
have reported a similar arthritis in patients in Papua
New Guinea, though no radiological examinations or
follow up were performed.8 In 12 patients juxta-
articular erosions marked the presence of underlying
bone destruction, a feature that has not been reported
before, though severe joint osteoporosis has been
described.4 This destructive inflammatory polyarthritis
did not differ in its clinical presentation or development
within any subgroup of leprosy. We could not dis-
tinguish clinically between patients with and without
radiological erosions or determine whether the disease
in patients without erosions would have progressed to a
destructive stage.
Whenever antileprosy treatment was introduced the
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TABLE III-Mean (SE) concentrations of acute phase proteins in patients with and without arthritis and in
patients with erythema nodosum leprosum

C Reactive protein (1j Acid glycoprotein (12 Macroglobulin
(mg/i) (mg/i) (mg/i)

Leprosy (n=30) 15-0 (4 5) 823 (65) 2788 (170)
Leprosy with arthritis (n=20) 26-4 (8-8)* 918 (70) 2429 (93)
Erythema nodosum leprosum (n= 13) 61-1 (23-6)t 1091 (160) 2297 (147)

*p%004. tp$001.

TABLE IV-Results ofRose-Waaler tests in patients with and without arthritis and in patients with erythema
nodosum leprosum reactions

Patients with Patients with Patients without
erythema nodosum leprosum arthritis* arthritis

Titre (n= 13) (n= 20) (n=33)

1/32 2 4 (3:1) 5
1/64 it 1 (0:1) 7
1/128 1 3 (3:0) 9
1/1024 1

Total positive 4 8 (6:2) 22
Total negative 9 12 (5:7) 11

*Patients with radiological erosions:patients without radiological erosions in parentheses.
tPatient with radiological erosions.

arthritis slowly resolved and the morning stiffness and
joint pain improved. Joints were less swollen with
resolution of joint effusions and a reduction of the
Ritchie articular index. Whether this was due to the
reintroducion of treatment or part of the natural
progress of the arthritis was unclear.

Acute and chronic arthritis associated with erythema
nodosum and leprosum reactions is well documented.'-'
It may represent an "Arthus" reaction or a reactive
arthropathy"7 and is restricted to the lepromatous end
of the range of leprosy. In contrast, the arthritis we
report here was of gradual onset, encompassed the
whole range of leprosy, and had no other clinical
features of erythema nodosum leprosum.
IgM rheumatoid factor is often found in people in

tropical regions and in patients with leprosyl8l22 but in
this study was found more commonly in those patients
without arthritis. Coincidental leprosy and rheumatoid
arthritis in these patients was unlikely because of the
large number of patients affected, the high proportion
of men, and the lack of extra-articular manifestations
of rheumatoid arthritis.

Acute phase proteins are stimulated as part of the
non-specific host defence mechanism. They bind and
transport potentially damaging enzymes released at the
site of tissue destruction regardless of the exciting
cause.23 C Reactive protein concentrations were
significantly raised in the patients with arthritis, which
mirrors the rise in concentration found in patients with
any chronic inflammatory disease affecting the synovial
joint.24 C Reactive protein concentrations may rise
steeply after destruction of tissue by bacteria but not by
viruses or a non-specific inflammatory stimulus,29 and
therefore the chronic relapsing erosive arthritis re-
ported here may be due directly toM leprae.

Lepra cells have been decribed in the joint cavity,26
and leprosy is analogous in many ways to rheumatoid
arthritis.27 Reports have suggested a disturbance in the
lymphoproliferative,29 skin test,29 and antibody re-
sponses39 to crude mycobacterial antigens in rheu-
matoid arthritis. Cells exposed to heat, toxins, or
oxygen reduction products produce heat shock pro-
teins, which may be essential for cell survival.9'
Patients with rheumatoid arthritis have significantly
raised titres of IgG and IgA binding to a 65 kilodalton
mycobacterial heat shock protein. Binding to this

mycobacterial antigen was reported to be greater than
that seen in tuberculosis.3 Titres of agalactosyl IgG
molecules are raised in rheumatoid arthritis and M
tuberculosis infection but not in other diseases investi-
gated.3' Both these factors may be relevant to the
initiation and development of an arthritis byM leprae.
This arthritis requires further study with a systematic
survey of patients with leprosy and patients with
rheumatoid arthritis; both within and between
communities.

We thank Drs J M Constable and I D Griffiths, of the
Royal Victoria Infirmary, Newcastle upon Tyne, for their
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Leprosy Association (LEPRA) and the Arthritis and Rheu-
matism Council (Great Britain).
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