
British Journal ofOphthalmology, 1990,74,469-471

Conjunctival biopsy in the diagnosis of sarcoidosis

Richard F Spaide, David L Ward

Abstract
We prospectively studied 47 sarcoidosis
suspects and compared conjunctival and
transbronchial lung biopsies in these patients.
Thirty-four patients had positive findings on
biopsy by either method. The transbronchial
biopsy was positive in 31 patients, and the
conjunctival was positive in 19. The trans-
bronchial lung biopsy was more likely to be
positive in black patients (p=0009) and in
patients with pulmonary infiltrates on chest
x ray (p=00044). In comparison, the conjunc-
tival biopsy was more likely to be positive in
patients with conjunctival follicles (p=0036),
ocular abnormalities consistent with sar-
coidosis (p=0.02), and in patients with pul-
monary infiltrates on chest x ray (p=0029).
Iritis was present in 12 patients, enlarged
lacrimal glands in three, and vitritis in five. We
conclude that the conjunctival biopsy is an
effective means of diagnosing sarcoidosis and
that every sarcoidosis patient should have an
ophthalmic examination.
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Sarcoidosis is a granulomatous disorder of
multiple organ systems that has no known cause,
has an unpredictable course, and can mimic
many other diseases. It is predominantly found
in young adults, who frequently have bilateral
hilar adenopathy, pulmonary infiltration, res-

piratory problems, skin lesions, and ocular pro-
blems.' The diagnosis of sarcoidosis is best
supported when histological evidence supports
the clinical and radiological findings. '

The granulomas are usually widely dis-
tributed, so the biopsy site should be determined
by the risks versus the likelihood of success.
Transbronchial lung biopsy (TBBX) by a
flexible fibreoptic bronchoscope is currently the
biopsy procedure of choice in making the
diagnosis of sarcoidosis."9 However, conjunc-
tival biopsy (CBX) has frequently been reported
to be a simple procedure that is helpful."''7 We
conducted a prospective study of transbronchial
and conjunctival biopsies in 47 patients suspected
of having sarcoidosis on clinical grounds, and
compared the rates of positive biopsy results for
the two procedures. We also catalogued the
ocular findings to determine the incidence of
ocular abnormalities in newly diagnosed sar-

coidosis patients.

Patients and methods
This study was performed at a medical centre

serving both local and referred patients. We
considered any patient who had symptoms or

findings suggesting a differential diagnosis that
included sarcoidosis to be a sarcoidosis suspect.
We used the definition of sarcoidosis from the
Seventh International Conference on Sarcoidosis'

as our case definition. During the study period
49 consecutive patients met the entrance criteria
of sarcoidosis as a differential diagnosis. The
nature and purpose of the biopsy procedures
were explained to the patients, who gave written
informed consent. Two patients chose not to
participate in the study; this report is on the
remaining 47.

All patients had skin testing with intermediate
purified protein derivative of tuberculin (PPD)
and an anergy panel, and none of these patients
had a positive reaction to the tuberculin antigen.
Each patient had chest x rays, and these x rays
were graded into four stages according to con-
ventional methods. 18 Stage 0 is normal, and stage
1 has bilateral hilar adenopathy. Stage 2 has
enlarged hilar nodes with pulmonary opacities,
and stage 3 has pulmonary infiltrates without
node enlargement. Every patient had function
tests (PFT). For our analysis we examined the
forced vital capacity, forced expiratory volume
in 1 second, forced expiratory flow, 25-75%
maximum voluntary ventilation, and total lung
capacity. Each subtest was considered abnormal
if it was less than 75% of the predicted value for
patients the same age, sex and size.
Each sarcoidosis suspect was examined by a

chest specialist, who obtained at least six and
usually eight to 10 random transbronchial
biopsies from each patient with a fibreoptic
bronchoscope. We obtained angiotensin con-
verting enzyme (ACE) levels in 29 patients.
Every patient had a complete ocular examination
by an ophthalmologist. A strip of conjunctiva 10
to 12 mm long was excised from each eye, and
any conjunctival abnormality noted on slit-lamp
examination was included in the biopsy when
possible. The biopsy specimens were fixed in
formalin and embedded in paraffin blocks, were
sectioned (Fig 1), and stained with haematoxylin
and eosin. If a biopsy showed non-caseating
granulomas, it was stained for fungal and acid
fast organisms. Ifno organisms were present, the
biopsy was considered to be positive for sarcoid-
osis (Fig 2).

History, physical and ocular findings, PFT
results, ACE levels, chest x ray stage, and biopsy
findings of the 47 patients were entered on to a
form adapted for use with a computer database.
The data were evaluated with the help of descrip-
tive statistics and, for frequency data, Fisher's
exact test of probability. For analysis the chest
x ray staging was divided into two groups. Stages
0 and 1 chest x rays were grouped together and
called pulmonary infiltrate negative; stages 2 and
3 were group together and called infiltrate
positive. We classified chest x ray results in this
manner because our sample size was small and
also chest x ray stages in sarcoidosis are not
strictly ordinal,'8 so that making four strata for
the x rays violates the assumptions in the sta-
tistical methods used. We rejected the null
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Specimen Sectioned
at Levels A, C, and E go

hypothesis if the probability of committing a
type I error was 0 05 or less.

Results
Of the 47 patients studied 31 were male (24
blacks, 7 Caucasians) and 16 female (11 blacks, 5
Caucasians). The mean age was 29-4 years (SD
6-2 years), while the average duration of symp-
toms was 6-2 months (SD 9-1 months). There
was no statistically significant difference in age or
duration of symptoms among males and females
or Caucasians and blacks.

Conjunctival follicles were found in 12
patients. Three patients had enlarged lacrimal
glands. Iritis was present in 12 patients (25 -5%),
keratic precipitates were present in 4 (8 5%).
Five patients (10-6%) had anterior vitritis, with
four of these having snowballs in the vitreous.
All patients with intraocular inflammation were
black (p=0-016). Any ocular abnormality con-
sistent with sarcoidosis - that is, conjunctival
follicles, enlarged lacrimal glands, or intraocularX..,i...~~~~~J ,,,;-
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Figure 2: Photomicrograph ofa conjunctival biopsy wi
caseating granulomas. (Haematoxylin an.d eosin x 120.
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inflammation - was found in 20 patients, and 18
were black.
Of the 47 patients 31 (66%) had a positive

transbronchial biopsy and 19 (40 4%) had a
positive conjunctival biopsy. A total of 34 were
discovered to have sarcoidosis by one or both of
these two biopsy methods. Of the 13 patients
who did not have a positive TBBX or CBX one
had a lymph node biopsy positive for sarcoidosis;
four patients had additional lung biopsies, one of
which was positive; one patient with asym-
metrical hilar adenopathy had two non-diagnostic
TBBX procedures, and he was discovered to
have sarcoidosis by mediastinoscopy; one patient
was lost to follow-up; the remaining patients,
including one who had a stable chest x ray for
seven years, were followed up without any
additional biopsies. Thirty-seven patients were
eventually found to have histological evidence of
sarcoidosis of whom conjunctival biopsy dis-
covered 51% and transbronchial lung biopsy
84%.

Transbronchial biopsies were positive in
77-1% and conjunctival biopsies in 45-7% of
black sarcoidosis suspects. Caucasian sarcoidosis
suspects had 33 3% and 25% positive TBBX and
CBX respectively. The difference between the
two races was significant for the TBBX (p=
0 009) but not for the conjunctival biopsy (p=
0 18). Patients with pulmonary infiltrates had a
positive TBBX 80-6% of the time, while 37 5%
of patients with no pulmonary infiltrates had a
positive biopsy (p=00044). Likewise, the con-
junctival biopsy was more likely to be positive in
patients with pulmonary infiltrates than patients
without infiltrates, 51 6% versus 23 1% (p=
0029). Conjunctival biopsies were positive more
often in sarcoidosis suspects with follicles, 66 7%,
than those with a normal conjunctiva 31-4% (p=
0 036). Conjunctival biopsies were positive in
60% ofthose with any eye abnormality consistent
with sarcoidosis compared with 25-9% of those
with no abnormalities on ocular examination
(p=0 02). We could find no element of the PFT,
singly or in combination, that correlated with a
positive TBBX or CBX.
The diagnosis of sarcoidosis was established in

10 of the 12 suspects with conjunctival follicles,
and the conjunctival biopsy detected 8 (80%) of
these. Any ocular abnormality consistent with
sarcoidosis was found in 20, and 18 were even-
tually found to have sarcoidosis. The conjunc-
tival biopsy detected 12 of these (66%).
The ACE test was abnormal in 62% of those

with positive biopsies. Black patients, patients
with intraocular inflammation, or patients with
more advanced chest x ray stages were not more
likely to have an abnormal ACE test.

Discussion
More than one-half of the sarcoidosis patients
(54 1%) had some type of ocular abnormality,
and 32-4% had intraocular inflammation. These
values are greater than in previous studies being
34% and 28% respectively. The previous inves-
tigations were retrospective studies from sar-
coidosis centres, and it was difficult to determine
if the patients were being treated for sarcoidosis
at the time of their ocular examination. We

Biopsy Site:
Inferior Fornix

Figure 1: The conjunctival
biopsy was takenfrom the
inferiorfornix. The specimen
was sectioned at three levels
for histopathologic
evaluation.
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performed a prospective study of untreated
patients. All our patients were examined by an
ophthalmologist in contrast to some ofthe studies
where only selected patients were examined by
an ophthalmologist. Because of our findings we
would strongly recommend early ophthalmic
consultation for every sarcoidosis patient.
The conjunctival biopsy was positive in 40 4%

of suspects. Again, this number is hard to
compare with previous reports. Past studies
frequently included patients with known
sarcoidosis, included biopsies only in patients
with' or without' conjunctival abnormalities,
and had large variations of the biopsy size." Our
biopsy size was consistent from patient to patient
and larger than in many of the studies. In past
studies the range of positive conjunctival
biopsies ranged from 0 to 75%, with a weighted
average of 24%. In our study conjunctival
biopsies were positive in 66-7% with and 31-4%
without conjunctival follicles. Thus we found
blind biopsies can be useful in the diagnosis of
sarcoidosis, which is in contrast to previous
studies that have reported blind conjunctival
biopsies being valueless. '1

Although our study did not have any control
patients, three previous studies have addressed
the incidence of false positive conjunctival
biopsies." 1214 The total number of control con-
junctival biopsies in these three studies was 116,
and many of these patients had other granu-
lomatous disorders. There were no false pos-
itives. In our study and in the previous studies, '-
17 no serious complications have been reported
from conjunctival biopsy.

Angiotensin converting enzyme has been
used to help make the diagnosis of sarcoidosis,
but there are two problems with using the ACE
test. The first is its low sensitivity. The second is
that every disease that would be included in a
differential diagnosis with sarcoidosis can also
cause a rise in ACE levels.2324 Although the
histological picture of sarcoidosis - non-caseating
granulomas - is not pathognomonic, histopatho-
logical examination of tissue provides infor-
mation that helps to discriminate between the
elements in the differential diagnosis of sarcoid-
osis, something the ACE test does not do
efficiently.
We found biopsy of the conjunctiva to be an

effective and useful method of obtaining this
histopathological information, and it seemed
particularly worthwhile in patients with advan-
ced chest x ray stages or ocular abnormalities.
Transbronchial lung biopsy is expensive and
invasive, and carries a greater risk of serious
complication than conjunctival biopsy. A prac-
tical biopsy strategy would be to biopsy the

conjunctiva of sarcoidosis suspects and, only if
the conjunctival biopsy is negative, do a trans-
bronchial lung biopsy. Limiting the conjunctival
biopsy to those patients with ocular abnormalities
or advanced chest x ray stages might prove to be
even more cost effective.
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David Goya, and Dr Freddie Negron performed the trans-
bronchial biopsies on the patients in this study.
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