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sumMARY The records of 74 patients diagnosed as suffering from tuberculous (TB) bone or joint
disease between 1969 and 1979 were analysed retrospectively. Most were resident in the Greater
Manchester County. Thirty-eight patients were first-generation immigrants, and teenage males
were particularly prominent in this group. In the indigenous patients the diagnosis was often
delayed several months or years, and in a number of subjects there was a history of previous bone
and joint tuberculosis. There was a wide range of affected sites, especially in the immigrant group,
and evidence of nonarticular TB was found in only a minority of patients. Diagnosis is most
satisfactorily based on open biopsy and submission of pathological materal to culture and
histology. British subjects were more likely to have to undergo remedial surgery for the disease,
especially when weight bearing joints were involved. Antituberculous chemotherapy should be
given for at least 1 year to prevent recurrence of the disease.

The prevalence of tuberculosis (TB) as a whole in
the United Kingdom has continued to decline in
the past 10 years, though notifications of non-
pulmonary TB have remained at the same level.1
Recent reports of bone and joint TB from this
country2 3indicate that a high proportion of cases
are now occurring in first-generation immigrants
and that diagnosis may be considerably delayed.
The present study consists of a retrospective case
note review of 74 patients with bone and joint TB,
excluding Pott's disease of the spine, diagnosed
during the 11 years from 1969-79. Information was
obtained from 11 of the 14 hospital groups in the
Greater Manchester County where 70 of the
subjects were resident; the remaining patients had
been referred to Wrightington Hospital from other
areas.

Materials and methods

Records departments in all the hospitals serving
Greater Manchester were requested to identify from
their records all inpatients with a discharge diagnosis
of tuberculosis of bone or joint (excluding the spine)
for the period 1969 onwards. In most cases hospital
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Table 1 Hospitals providing records for the survey
Hospital Proved cases

Wrightington Hospital 24
Manchester Royal Infirmary 17
Oldham District General Hospital 8
Rochdale Infirmary 8
University Hospital of South Manchester 6
Tameside District General Hospital 3
Stepping Hill Hospital, Stockport 2
Christie Hospital 1
Devonshire Royal Hospital, Buxton 1
Hope Hospital, Salford 1
Leigh Infirmary 1
Park Hospital, Davyhulme 1
Royal Albert Edward Infirmary, Wigan 1
Total 74

activities analysis (HAA) data was used. The
hospitals listed in Table 1 agreed to co-operate. All
consultants responsible for the patients gave per-
mission for the case notes and radiographs to be
reviewed. The following information was recorded
for each patient: sex, age, ethnic origin, possible
predisposing factors, site of infection and of non-
articular involvement, date of onset of symptoms
and date of diagnosis (usually the start of anti-
tuberculous therapy), results of histology of biopsy
materal, culture of tissue and/or synovial fluid,
antibiotic sensitivities, Mantoux test (if done),
medical and surgical treatment, and outcome. All
available x-rays were reviewed.
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2 Newton, Sharp, Barnes

DIAGNOSTIC CRITERIA
Only cases in which there was reasonable proof of
active TB of joints, tendon sheaths, or bones were
included. Four diagnostic categories were used:
(A) tubercle bacilli isolated from the affected site by
direct microscopy and/or culture (56 patients);
(B) tubercle bacilli not isolated from the affected
site but typical granulomata with central caseation
necrosis on biopsy (10 patients); (C) tubercle bacilli
isolated from elsewhere in the body, and the bone/
joint lesion responded to antituberculous therapy
(3 patients); (D) tubercle bacilli not isolated, and
biopsy of affected site showed granulomata without
central caseation necrosis; bone/joint lesion re-
sponded to antituberculous therapy (5 patients). By
these criteria 74 cases were identified and 95 cases
were excluded from this study.

Forty patients had surgical exploration and
biopsy of a joint or tendon sheath and 15 of a bone
lesion. The importance of an open biopsy is
illustrated by the second diagnostic group, in
which 6 patients had typical caseating granulomata
in synovial biopsies and 4 in tissue obtained from
bone lesions, though tubercle bacilli were not
cultured from this tissue. However, biopsies of
synovium in 1 patient and of a bone lesion in 2 were
not reported as showing histological appearances
suggestive of TB despite subsequent positive
cultures from the site. In 19 patients Mycobacterium

Table 2 Population statistics (1979)

Population Casesfrom
GMC

Greater Manchester County 2 648 000 70
City of Manchester-total 479 100 -
British 426 400 32
Asian, first-generation immigrant 9 600 34
West Indian, first-generation immigrant 6 300 3
Other 36800 1

GMC=Greater Manchester County.

tuberculosis was isolated from joint aspirates,
discharging sinuses, or abscess contents without a

surgical biopsy being carried out.
Estimates of the population of Greater Man-

chester and of the immigrant population and its age
structure in the City of Manchester were provided
by the City Planning Department (personal com-
munication), and are given in Table 2. The pro-
portion of males to females in the immigrant
population is not known.

Results

Sex, age, and ethnic origin (Table 3). There were 43
males and 31 females (age range 4-85 years).
Thirty-three patients were British, 3 Irish, 34 Asian,
3 West Indian, and 1 Portuguese. (For the purposes
of analysis the British and Irish patients have been
grouped together.) Eight of the 17 British females
(47%) and 3 of the 19 British males (16%) were over
the age of 60 years at the time of diagnosis. In 2 of
these 11 patients the currently active disease may
have represented recrudescence of disease treated in
the past. Eighteen of the 21 Asian males (96 %) and
9 of the 13 Asian females (69 %) were under the age
of 30 years. All the non-British patients were first-
generation immigrants and the duration of residence
in this country was recorded for 18 of these (Table 4).
Predisposing factors (Table 5). Sixteen gave a

history of trauma to the affected site, and in 14 of
these this was a joint or tendon sheath. In most this
was relatively mild, involving no bony injury, and
the patient usually did not seek immediate medical
attention. Two patients had been given corticosteroid
injections into joints which were probably already

Table 4 Duration ofresidence in UK
Years -1 -3 -5 >5 Not stated

Number 1 6 6 5 20

Table 3 Sex, ethnic origin, and age at diagnosis
Age (years)

Sex and origin -10 -20 -30 -40 -50 -60 -70 71+ T

British City of Manchester 13 16 15 11 11 12 12 10 100
Population %

Male 1 1 3 3 4 4 1 2 19
Female 1 1 1 1 2 3 2 6 17

Asian City of Manchester 24 26 18 14 12 5 1 0 100
Population %,

Male 0 12 6 2 1 0 0 0 21
Female 1 1 7 1 2 1 0 0 13

Other Male 0 0 2 0 1 0 0 0 3
Female 0 0 0 0 0 1 0 0 1
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Bone andjoint tuberculosis in Greater Manchester 1969-79 3

Table 5 Possible predisposing factors

British Immigrant

Trauma 6 10
Steroid injections 1 1
Family history 4 3
Previous bone and joint TB 7 0
Alcohol 3 0
Connective tissue disease (steroids) 3 (2) 0
Other 5 3

infected. Seven patients gave a family history of TB
but in 2 of the 4 British subjects the exposure was
distant in time. Seven subjects (all British) gave a
past history of bone or joint TB; in 4 this was at
the currently active site and in the others at a different
site. Only 2 of these 7 were over 60 years of age. The
original disease had occurred from 25 to 50 years pre-
viously, and it seems unlikely that any ofthese patients
had had adequate antituberculous chemotherapy.
Three patients were alcoholics and 3 patients (2 of
whom were receiving steroid therapy) were suffering
from connective tissue diseases. Other associated
conditions included senile dementia, disseminated
carcinoma of the prostate, ischaemic heart disease,
thyrotoxicosis, iron deficiency anaemia, ulcerative
colitis, and maturity onset diabetes mellitus.
Site of infection (Table 6). Six patients, all immi-
grants, had 2 simultaneous sites of infection. These

Table 6 Site of infection
British Immigrant

Mastoid
Frontal
5th Metacarpal
Coracoid process
Ischium
Superior public ramus
Greater trochanter
Femur
Tibia

1st Metatarsal
5th Metatarsal

Synovitis and soft tissue
Flexor tendon sheath (hand)
Wrist
Elbow
Olecranon bursa
Shoulder
Anterior chest wall
Sacro-iliac joint
Pubic symphysis
Hip
Knee
Ankle
Tarsus

Total

1 0
0 1

0 1

0 1

0 1

0 1 (also dorsal spine)
5 2
2 4
0 1

0 1

0 1

1 0

2 4
2 7
0 1
3 1
0 1
1 2
1 0

7 4
7 2
3 3
2 4

37* 43t
*Involvement of upper femur spreading into hip in I subject.

tTwo simultaneous sites of infection present in 6 subjects.

included: both wrists, wrist and elbow (2), both
tarsi, greater trochanter and tibia, public ramus
and dorsal spine. Eight of 37 sites in British subjects
were in bone (predominantly the femur) compared
with 14 out of 42 sites in immigrants, where a
variety of bones were affected. Dactylitis was seen
as the only lesion in 3 of the immigrant subjects and
all were under the age of 20 years. Weight bearing
joints were involved in 19 British patients and 10
immigrants.
Duration of illness (Table 7). The delay in reaching
the correct diagnosis was appreciably greater in
British than in immigrant patients. From the
information available it was not possible to analyse
further the causes of this delay, which were not
entirely due to failure to consider the diagnosis
early in the disease.
Other sites of infection. Radiologists' reports on
chest radiographs were available for 41 patients.
Nineteen were reported to be abnormal (Table 8).
Review of the 30 available chest radiographs by one
of us (P.N.) indicated that in 15 the appearances
were normal and in 8 the changes were minor.
Four British and 2 immigrant patients had

positive urine cultures for Mycobacterium tuber-
culosis, and 3 immigrants had cervical lymph-
adenitis. Many subjects, however, were not care-
fully screened for pulmonary or genitourinary
infection, and the true prevalence is almost cer-
tainly higher.
Bacteriology. Mycobacterium tuberculosis was cul-
tured from 53 patients and M. bovis from 2 British
patients. In 4 patients acid and alcohol fast bacilli
were demonstrated in synovial biopsies by Ziehl-
Neelsen staining; in 2 of these no organisms were
grown on culture and in the other 2 results of

Table 7 Intervalfrom onset of symptoms to diagnosis
British Immigrant

-1 month 4 8
-3 months 5 12
-6 months 5 11
-1 year 10 4
-2 years 5 2
-5 years 2 1
>5 years 5 0

Table 8 Chest x-ray reports
British Immigrants

Normal 9 13
Upper zone shadowing 7 5
Middle and lower zone shadowing 1 I
Calcified lesions and/or fibrosis 3 0
Mediastinal enlargement only 0 2
Not known 16 17
Total 36 38

Osteomyelitis
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4 Newton, Sharp, Barnes

culture were not available. Antibiotic sensitivities
were known for 50/55 organisms. One was resistant
to isoniazid and streptomycin and one to isoniazid
alone, and both were cultured from immigrants
with no previous history of TB. All the remainder
(including the 2 M. bovis isolates) were sensitive to
para-amino salicylic acid, streptomycin, and isoni-
azid.
Results of a Mantoux skin test at a dilution of
1/10 000 were recorded for 20 patients and all were
positive.
Radiology. Radiographs of 32 affected joints or
tendon sheaths and 13 bones taken about the time of
diagnosis were available, and these were all examined
by one of us (P.N.); only 3 (an elbow, a shoulder,
and 'a hand-the site of flexor tenosynovitis) were
considered normal. In the case of the elbow and
shoulder, symptoms had been present for only 2
months.
The radiological abnormalities seen are to some

extent determined by the joint or bone affected, but
particular attention was paid to osteoporosis,
erosions, periosteal new bone formation, lytic areas
in bone, and reduction in joint space.

In joints osteoporosis and bone erosions were the
commonest abnormalities, each occurring in about
half the radiographs and not always present to-
gether. Osteoporosis predominated in non-weight
bearing joints whereas erosions were more frequent
and more severe in weight bearing joints. Reduction
ofjoint space was seen only later in the evolution of
the disease. Periosteal new bone formation was the
least frequent abnormality of affected joints. In
contrast in tuberculous osteomyelitis periosteal new
bone formation and cystic lesions were the com-
monest abnormalities seen, each occurring in about
half the radiographs studied. Apart from the more
common occurrence of osteomyelitis in immigrants
and of involvement of weight bearing joints in
British patients there were no significant radio-
logical differences between the 2 groups.
Duration of antituberculous therapy (Table 9).
Recurrence of active TB was seen in 7 patients. In 4
immigrants the disease recurred during anti-
tuberculous therapy, but there was a strong
suspicion of poor compliance in these patients. In 3
patients (1 British. 2 immigrants) the reactivation

Table 10 Surgical intervention
Site Operation

Shoulder Extra-articular arthrodesis
Hip 1. Osteotomy and arthrodesis

2. Osteotomy
3. Osteotomy and arthrodesis

Greater trochanter Excision
Knee 1. Manipulation under GA

2. Above-knee amputation
3. Arthrodesis

Ankle Below-knee amputation
Tarsus Mid-foot resection

GA=general anaesthesia.

followed completion of a known period of treatment
(2 after less than 6 months' therapy and 1 after less
than 12 months'). No patient who had received more
than 12 months' treatment suffered a recurrence of
the condition. For a variety of reasons the duration
of treatment in 19 patients was not known. These
included patients being transferred to other hospitals
or moving out of the area or defaulting from out-
patient attendance. There is no evidence that
immigrants with the disease are more reluctant to
attend for follow-up than British patients.
Outcome. Two patients died during treatment. One
female aged 77 years was in poor general health and
suffering from senile dementia, and the other was a
65-year-old female who died suddenly from un-
known cause 3 months after the start of treatment.
It seems unlikely that TB was directly responsible
for either death.
The most serious residual functional disabilities

resulted from involvement of weight bearing joints,
possibly because diagnosis in the case of lower limb
joints was delayed on average 10 months as com-
pared with 5 months for upper limb joints. Eight
British and 2 immigrant patients required further
surgical procedures (Table 10). The delay in diag-
nosis in these patients ranged from 3 months to 3
years, the average being 12 months. The 3 ampu-
tations were done early in the course of treatment
with a view to more easily controlling infection; the
rest ofthe procedures were carried out for mechanical
problems.

Discussion
Table 9 Duration of antituberculous therapy
Duration British Immigrant

-6 months 7 0
-12 months 2 4
12 months+ 14 25
Continuing 2 1
Not known 11 8

Notifications of active tuberculosis in England and
Wales have declined from 12 300 in 1969 to 9335 in
1979.1 This fall has been due to a decline in respira-
tory TB; notifications of nonrespiratory infection
have remained unaltered (2372 in 1969, 2371 in
1979. Some 3% of all TB infections involve the
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locomotor system, and of these approximately half
are in the vertebral column.36 In 1979 there were
616 notifications of TB in Greater Manchester
(E. Jones, personal communication); therefore
approximately 10 cases of TB bone and joint disease
(excluding the spine) would be expected, and over
an 11-year period approximately 120 cases should
have occurred. There are a number of reasons for
the smaller number ascertained in this study. Not
all hospital records departments agreed to supply
data for the study, and these included one of the
childrens' hospitals; HAA records systems were
not in full operation until the early 1970s; there
was evidence of inadequate coding or miscoding of
diagnoses; and lastly a number of cases of notified
TB could not be included because of inadequate
proof of the diagnosis. Despite this the 74 cases
in the present study probably represent a fair
picture of bone and joint TB in this area in the past
decade.
There have been a few recent reports of present

status of this disease in Britain.2 3 This study con-
firms previous reports that bone and joint TB is
relatively commoner in immigrants, particularly
Asians. All of them were first-generation immi-
grants, and the majority developed the condition
between the first and fifth year of residence in this
country. Although exact figures for the size of the
immigrant population of Greater Manchester are
not available, a recent National Dwelling and
Housing Survey has provided some estimates for
the City of Manchester (Table 2, City Planning
Department, personal communication). If it is
assumed that the proportion of the immigrant
groups have been relatively stable over the past
decade and that they also represent the situation in
the other areas in Greater Manchester (which will
almost certainly overestimate the immigrant popu-
lation), then our figures suggest that bone and joint
TB is 47 times commoner in first-generation Asian
immigrants and 6 times commoner in first-generation
West Indian immigrants than in the British popu-
lation. The preponderance of the disease in young
Asians is probably mainly a result of the age
structure of the immigrant population. Among the
British subjects the incidence in the elderly female
population is noteworthy and is in accordance with
the findings of a recent Medical Research Council
survey,7 which found a higher incidence of non-
pulmonary TB in elderly women. While a pro-
portion of these cases represented a recrudescence of
earlier disease treated in the preantibiotic era, there
should be a high index of suspicion TB in the
elderly presenting with monarticular synovitis or a
destructive lesion of bone.

Possible predisposing factors seemed to differ

between the indigenous and immigrant groups, the
latter more frequently mentioning trauma,8 whereas
the former more often gave a history of previous
bone and joint TB which had usually been treated
before the antibiotic era.6
The results of this study support previous sug-

gestions that alcoholism and corticosteroid therapy
are predisposing factors, 8 particularly among
Caucasian subjects.

Walker2 drew attention to the delay in diagnosis
of bone and joint TB and suggested that the reason
for this was that the diagnosis was often not con-
sidered at an early stage. The present data confirm
that particularly among British subjects there is
often a lengthy delay in establishing the correct
diagnosis, and this may seriously prejudice the
outcome. There were several causes of this delay,
including failure of the patient to seek early medical
attention, failure by the general practitioner to refer
the patient to hospital, and delay by the hospital in
reaching the diagnosis. The impression gained in
this study was that for most patients the delay at
the hospital (usually orthopaedic) department was
not excessive. In a number of cases, however, failure
to investigate fully a patient with an undiagnosed
monoarticular synovitis led to a prolonged period of
mismanagement. The present data support the
usual practice of performing an open biopsy and
examination of the tissue by both histology and
culture as the best way of reaching a firm diagnosis.
Whereas microscopy and culture of aspirated joint
fluid may yield the diagnosis, a negative result
cannot be taken as discounting tuberculous in-
fecLion. For practical purposes a histological
appearance of granulomatous synovitis is sufficient
grounds for treating a patient with full chemo-
therapy, even in the presence of negative culture.
Two such cases in the present series were left
untreated, and more extensive infection had occurred
when treatment was instituted many months later.
The finding of a high incidence of radiological
abnormalities at the time of diagnosis is in accord
with previous reports.8 However, a normal radio-
graph does not exclude the condition, particularly if
the disease is of recent onset (less than 3 months) or
predominantly affects soft tissues. No patient in
this group died directly as a result of the disease, but
further radical surgery was required in several
patients, particularly in those with disease of large
weight bearing joints, and in these patients there was
significant long-term disability.
The disease in immigrants has been stated to be

more often multifocal.3 In this study 6 of the 38
immigrants had 2 simultaneous sites of infection,
though none had more than 2 sites affected. Immi-
grants were more likely to have osteomyelitis and
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6 Newton, Sharp, Barnes

British subjects more often had infection of the
weight bearing joints. The latter feature, together
with the longer delay in diagnosis correlates with the
observation that British subjects had a poorer
prognosis, often with marked joint destruction by
the time the treatment was started.
The results of treatment strongly suggest that the

current practice of giving 12-18 months' chemo-
therapy is the correct one and that attempts to use
shorter courses of treatment should be viewed with
caution.

This study would not have been possible without the co-
operation of many surgeons and physicians who allowed us
to study their patients and of the medical records depart-
ments concerned. The manuscript was typed by Mrs Maureen
Hooley and Miss Christine Woods.
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