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bowlers, were found to be the most susceptible to
injury, with injuries to the upper and lower extremities
the most serious in terms of the number of days .that a
cricketer was not able to practise or play. The majority
of injuries occurred fairly regularly in marches through
out the season, with an increase during those pans of
the season where there was a lot of cricket played.

Further investigations into cricket injuries need to
expand on this study by collecting data over more sea
sons. In particular the number of injuries in relation to
the number of hours spent playing should be assessed.
Epidemiological data should also be collected on
injuries in young cricketers. The personnel involved in
the treatment and rehabilitation of injured cricketers
need to be aware of the large number of recurrent
injuries. Finally, administrators and coaches need to be
aware that injuries occur mainly in matches and during
periods in the season when a lot of cricket is played.
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Risk factors for uveitis in sarcoidosis

G. B. KAYE, J. F. SALMON, S.ISAACS

Abstract Uveitis is a potentially sight-threatening compli
cation of sarcoidosis. The object of this study was
to deteinrine which patients with sarcoidosis are
at greater risk ofdeveloping uveitis. We retrospec
tively assessed 136 patients with clinical, radiologi
cal and histological features of sarcoidosis. Of the
48 patients (35,3%) with signs of intra-ocular
inflanunation, 28 had anterior uveitis, 2 had pos
terior uveitis and 18 had signs of panuveitis. When
patients with uveitis were compared with patients
without ophthalmic involvement, no significant
demographic, clinical or laboratory differences
were found. On linear discriminant analysis, how
ever, the presence ofocular inflammation could be
predicted in 32 out of 48 patients (66,6%); age at
diagnosis and an elevated serum calcium level
were relative risk factors. Awareness of the high
incidence of uveitis and education of those at
greater risk may result in earlier diagnosis and
treatment ofocular inflammation.

S Afr Med J 1993; 83: 342-344.

Sarcoidosis is a chronic granulomatous disease of
unknown aetiology. The clinical marllfestations of
the disorder depend on the organ system involved

in the granulomatous process. The disease particularly
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causes changes in the chest, which range from media~

stinal lymph node enlargement to parenchymal infiltra
tion and severe restrictive and obstructive lung disease.
Extra-thoracic sarcoidosis most commonly involves the
lymphoreticular system, the skin and the eyes.!

Ocular disease is found in 22 - 63% of patients, and
there is a wide spectrum of inflammatory conditions. 28

The commonest of these are acute or chronic anterior
uveitis and panuveitis: Conjunctival granulomas, folli
cular conjunctivitis, episcleritis, retinal periphlebitis,
choroidal granulomas, exudative retinal detachment,
papillitis and lacrimal gland infiltration with keratocon
junctivitis sicca have also been described. 2

-
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This repon presents the clinical and laboratory find
ings in 48 patients with uveitis associated with sarcoido~

sis. To determine the factors that may increase the risk
of ocular inflammation, these 48 patients were com
pared with a group of 72 patients with sarcoidosis in
whom ocular disease was not present.

Subjects and methods
A retrospective review of 136 patients with sarcoidosis
was undertaken. They had been examined in the
Ophthalmology Department at Groore Schuur Hospital
during the 17-year period August 1974 - August 1991.
These patients had been referred for ophthalmic evalua
tion by the Respiratory Clinic. During this period, not
all patients with sarcoidosis seen in the Respiratory
Clinic underwent ophthalmic examination and patients
were more likely to have been referred because of eye
symptoms..

The diagnosis of sarcoidosis was made on the basis
of typical clinical, radiographic and laboratory features,
and compatible histological findings. Diseases such as
tuberculosis and fungal infection were excluded by spe-
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cific histological and bacteriological examination.
Chest involvement was assessed radiologically and

thc patients divided into four groups: those with a clear
chest (type 0), those with hilar lymphadenopathy alone
(type I), those with hilar adenopathy and pulmonary
infiltration (type II) and those with pulmonary infiltra
tion alone (type III). The serum angiotensin-converting
enzyme (SACE) level was considered elevated if above
45 nrnol/ml/min.

Two groups of patients were identified: those with
intra-ocular inflammation and those with no ophthalmic
involvement. The two groups were compared in respect
of demographic fearures, the associated systemic com
plications, the radiological changes and the laboratory
findings.

Statistical analysis was performed by means of
Fisher's exact test. A finding was considered significant
at P < 0,05. Data from the two groups of patients were
subjected to linear discriminant analysis. The variables
used for generating the discriminant function were sex,
age at onset of sarcoidosis, race, other organ involve
ment, radiographic changes, SACE level and serum cal
cium concentration.

Results
Of the 136 patients with sarcoidosis, 48 (35,3%) had
signs of ocular inflammation including 15 with non
granulomatous anterior uveitis, 13 with granulomatous
anterior uveitis, 2 with posterior uveitis alone and 18
with panuveitis. A funher 16 patients (11,8%) had other
ophthalmic complications of sarcoidosis, 12 a dry-eye
syndrome, 3 follicular conjunctivitis and 1 lacrimal
gland involvement. No clinical evidence of ocular
inflammation was found in 72 patients (52,9%).

Patient characteristics are shown in Table 1. There
were no statistically significant differences in demo
graphic fearures between those patients with uveitis and
those without ophthalmic complications. No differences
were found between the two groups when other organ
involvement was assessed (lymphoreticular system, ali
mentary tract, skin, locomotor system, kidney and cen
tral nervous system) (Table ID. Sixteen patients with
uveitis (33,3%) had two or more extra-ocular systems
involved, compared with 18 patients without ocular
inflammation (25%). Five patients in each group had
sarcoidosis in three extra-ocular systems. The differ
ences were not statistically significant.

TABLE I.
Demographic findings in ocular sarcoidosis

With uveitis (N = 48)

Total

Ant. Post.lpan. No. %

Sex
Male 6 9 15 31
Female 22 11 33 69

Race
White 1 1 2
Coloured 22 15 37 77
Black 6 4 10 21

Age at onset (yrs)
< 20 1 2 3 6
20 - 30 12 8 20 42
31 - 40 8 4 12 25
41 - 50 5 2 7 15
> 50 2 4 6 12

Ant. = anterior; postJpan. = posterior/panuvertis.

The SACE concentration, serum calcium level and
radiological fearures are shown in Table n. There were
no statistical differences between the two groups.

By means of multivariate analysis, a discriminant
function was obtained with a sensitivity of 61,3% and
specificity of 66,6%. A younger age at onset and an ele
vated serum calcium concentration contributed most to
the discriminant function.

Discussion
The association of ocular disorders with sarcoidosis has
been well documented. 208 The reported incidence of
ocular involvement varies from 22% to 63%, which
reflects differences in population demographics, dura
tion of follow-up and extent of ophthalmic
examination. 2

,9 In particular, the incidence of conjuncti
val granulomatosis may have been underestimated in
the past. '0 While the incidence of ocular involvement in
this study was found to be 47,1 % (64/136), selection
bias played a role because patients with eye symptoms
were more likely to have been referred than asymp
tomatic patients.

Previous studies have reponed an incidence of uveitis
ranging from 8% to 40%, although most studies have
found uveitis in about 25% of patients.2

,3,6,IO Uveitis was
found in 35,3% of our patients (48/136); it involved the
anterior segment alone in 58% (28/48), the posterior
segment alone in 4% (2/48) and both the anterior and
the posterior segments in 37,5% of these patients
(18/48). It has previously been reported that white
patients are more likely to have posterior inflammation
than black patients. Il This was not found in our study,
because most of the patients were of mixed racial ances
try and only small numbers of white and black patients
were involved.

The prevalence of extra-ocular manifestations and
involvement of other organ systems in patients with ocu
lar inflammation did not differ from the findings in
patients without eye disease. Similarly, patients with
uveitis were not significantly more likely to have multi
system sarcoidosis than patients without uveitis. While
this finding is in accordance with most previous studies,
one study found a SignifiCa.llt association between ocular
sarcoidosis, dermatological changes and peripheral
lymphadenopathy, ID Because most of the ocular disease
in that study consisted of conjunctival inflammation,
this finding may not relate to patients with uveitis.

Other ocular disease Without ocular disease

(N= 16) (N=72)

No. % No. %

3 19 21 29
13 81 51 71

6 8
12 75 58 81
4 25 8 11

1 1
3 19 18 25
9 56 22 31
1 6 19 26
3 19 12 17
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TABLE II.

Clinical, laboratory and radiological findings

With uveitis (N = 48) Without ocular disease (N = 72)

No. % No. %

Extra-ocular organ involvement
Central nervous system 6 12,5 5 6,9
Gastro-intestinal tract 11 22,9 11 15,3
Dermatological 12 25 22 30,6
ENT 2 4,2 5 6,9
Musculoskeletal 6 12,5 6 8,3
Urogenital 1 2,1 4 5,5
Lymphoreticular 9 18,8 13 18,1
Cardiovascular 1 2,1 0 0

SACE level
< 46 nmol/ml/min 12 25 23 31
> 45 nmol/ml/min 31 65 45 63
Not recorded 5 10 4 6

Serum calcium level
< 2,1 mmol/1 1 2 1 1
2,1 - 2,6 mmol/1 29 60 53 74
> 2,6 mmol/1 10 21 7 10
Not recorded 8 17 11 15

Radiographic findings
0 (clear) 4 8 2 3
I (hilar lymphadenopathy alone) 17 35 22 31
II (adenopathy and infiltration) 14 29 22 31
III (pulmonary infiltration alone) 13 27 26 36

To determine risk factors for the development of
uveitis in sarcoidosis, 48 patients with uveitis were com
pared with a group of 72 patients with sarcoidosis and
no ocular inflammation. With multivariate analysis,
ocular inflammation could only be predicted in 32 out
of 48 patients (66%). A younger age at diagnosis and an
elevated serum calcium level were found to be relative
risk factors. This differs from the findings obtained in a
study from Amsterdam where race was considered a risk
factor for uveitis in sarcoidosis, but not age." Elevated
serum calcium levels have previously been reported to
be a risk factor for ocular disease, but not for uveitis. '0

Because patients with uveitis may lose vision if treat
ment is delayed, early diagnosis is important. Patients
with sarcoidosis and physicians treating the disease
should be aware of the high incidence of uveitis, which
may be asymptomatic, in. association with sarcoidosis.
While those patients at risk of developing uveitis cannot
be accurately predicted, patients who are younger at
diagnosis and those with elevated serum calcium levels
should be warned of their relatively greater risk and fol
lowed up at regular intervals by an ophthalmologist.

Dr G. Ainslie of the Respiratory Clinic, Groote Schuur
Hospital, provided valuable advice and critical appraisal of

this report. Dr J. Kane-Berman, Medical Superintendent,
Groote Schuur Hospital, gave permission to publish.
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