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ABSTRACT: Uveitis is often a manifestation of sarcoidosis.  Less well-recognized,
however, is the development of uveitis several years before the diagnosis of systemic
sarcoidosis. The possibility that presentation of uveitis is a marker for the chronic-
ity of sarcoidosis has never been investigated. The aim of this work was to evalu-
ate, in a Caucasian population, the epidemiology of uveitis as the primary manifestation
of sarcoidosis with long-term follow-up, and the relationship of uveitis to the chronic-
ity of sarcoidosis.

The records of 1,156 Caucasian patients with histologically proven sarcoidosis,
first seen in the period 1976–1992, were reviewed. In patients in whom uveitis was
the primary feature of sarcoidosis, the following parameters were identified: sys-
temic manifestations; time interval between the diagnosis of uveitis and sarcoido-
sis; therapy; the evolution of chest radiographic image over time; chronicity; the
relationship between sarcoidosis and uveitis; and, finally, status in October 1994.

In nine patients, uveitis was the reason for seeking medical treatment, resulting
in the discovery of systemic sarcoidosis, which was then found to be chronic in 7
out of 9 cases. In an additional eight patients, uveitis preceded the diagnosis of sys-
temic sarcoidosis by 1–11 yrs, and yet most subjects had systemic manifestations
that went unrecognized during this time period, with chest radiograph at the time
of diagnosis suggesting a long-standing chronic disease. Thus, uveitis appeared to
be the primary manifestation of sarcoidosis in 17 of the 1,156 patients studied (1.5%).

In conclusion, any uveitis of unknown origin may be due to sarcoidosis, although
its systemic manifestations may not occur for up to 11 yrs.  Uveitis patients need a
very long-term follow-up, including periodic diagnostic tests for systemic sarcoido-
sis. Furthermore, when uveitis precedes the systemic symptoms and diagnosis of
sarcoidosis by more than one year, it may be regarded as a marker of the chronic-
ity of sarcoidosis.
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Ocular involvement in sarcoidosis is common both at
the initial presentation and during the follow-up of the
disease [1–21], and appears more frequently in Negroes
than in Caucasians [13, 15, 16]. Less well-recognized is
the fact that ocular involvement may precede the detect-
able systemic signs of sarcoidosis by several years. 

It was only in 1988 that FOSTER [22] described eight pati-
ents in whom uveitis preceded the systemic manifestations
of sarcoidosis by as much as 4 yrs. In a prospective study
of 283 black and Caucasian uveitis patients, first seen at
the Massachusetts Eye Infirmary, Boston, biopsy-proven
systemic manifestations of sarcoidosis were discovered in
six subjects. However, in an additional eight patients, such
manifestations developed during the subsequent 4 year
follow-up, with an interval from the onset of uveitis to di-
agnosis of sarcoidosis ranging 9 months to 4 yrs (average
2.2 yrs). FOSTER [22] concluded that uveitis may precede
the subtlest diagnostic manifestations of sarcoidosis by
up to 4 yrs. It is possible that a longer follow-up of these
patients could have demonstrated additional cases. No
information is given regarding further follow-up of chroni-
city.

One year later, ROTHOVA et al. [23] reviewed a group
of 121 consecutive patients (69 whites and 52 blacks) with

biopsy-proven sarcoidosis, who visited the sarcoidosis
clinic of the University Hospital in Amsterdam. Fifteen
patients had first consulted an ophthalmologist, with the
final diagnosis of sarcoidosis not established until after
their referral to a pneumologist. Moreover, in nine patients,
the final diagnosis was only confirmed more than 1 yr
after the initial diagnosis of uveitis. No information is
given regarding longer-term follow-up.

To our knowledge, there are no reports of this kind in
a totally Caucasian population. The aim of the present
study was to evaluate with long-term follow-up the preva-
lence of uveitis as the primary manifestation of sarcoidosis,
and to establish the relationship between uveitis and the
chronicity of sarcoidosis in a Caucasian population

Patients and methods

The records of 1,156 patients with histologically proven
sarcoidosis were reviewed: 1) 618 patients were first seen
in the Sarcoidosis Clinic of Niguarda Hospital, Milan, in
the period October 1978–October 1992. Nearly all were
also referred for a routine ophthalmic examination at the
same hospital; and 2) 538 patients were first seen in the
Lung Department or in the Internal Medicine Institute



of Padua University in the period October 1980–October
1992, and referred to the Institute of Ophthalmology of
the same university for the routine ophthalmic visit of pa-
tients with sarcoidosis.

October 31, 1992 was arbitrarily chosen as the final
date for enrolment into the study, in order to have a fol-
low-up of at least 2 months.

The ophthalmic examination consisted of: visual activ-
ity; Schirmer I test determination; applanation tonome-
try; a thorough slit-lamp examination of the conjunctiva
and anterior segment; evaluation of the trabecular mesh-
work, vitreous base and peripheral retina with a scleral
depressor-equipped contact lens, and of the posterior
retina by indirect and direct ophthalmoscopy.  Fluorangio-
graphy was performed in the presence of the chorioreti-
nal lesions. Methodological details of each test have been
described previously [10]. The diagnostic criteria for
uveitis were those described by HOGAN et al. [24].

The work-up parameters for sarcoidosis included: chest
radiograph; serum angiotensin-converting enzyme; pul-
monary volumes; and transfer factor of the lung for car-
bon monoxide (TL,CO) in all patients; and 67Ga lung scan;
bronchoalveolar lavage (BAL) fluid examination; perfu-
sion lung scan; calcaemia and calciuria, in most patients
[25]. Hypercalciuria was recorded when at least two deter-
minants were over 300 mg·24 h-1 [26].

The 22 patients for whom uveitis was the primary rea-
son for having sought medical advice were included in

the present study, and form the basis of this report. All
other known causes of uveitis were reasonably excluded
in all of the above patients, based on results of the appro-
priate clinical and laboratory differential diagnostic tests.
In particular, the following forms of uveitis were exclud-
ed: Behçet's disease; Reiter's syndrome; ankylosing spon-
dylitis; juvenile rheumatoid arthritis; Herpes simplex or
cytomegalovirus infection; syphilis; tuberculosis; toxoplas-
mosis; birdshot retinopathy; Harada's syndrome; presum-
ed ocular histoplasmosis; recurrent multifocal choroiditis;
candida; and pseudouveitis.

The follow-up of the above patients was reviewed to
identify: 1) the systemic manifestations of sarcoidosis at
presentation; 2) the time interval between the diagnosis
of uveitis and the appearance of other sarcoid manifes-
tations (pulmonary and/or extrapulmonary); 3) the rela-
tionship between sarcoidosis and uveitis in individual
cases; 4) the choice and duration of therapy; 5) the evo-
lution of the chest radiographic image over time; and 6)
the chronicity of the disease.

Results

Nine patients were identified who had sought medical
advice for uveitis with the subsequent discovery of co-
existing asymptomatic, unrecognized systemic manifes-
tations of sarcoidosis. In an additional 13 patients, uveitis
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Table 1.  –  Presentation with uveitis and other systemic sarcoid manifestations

Pt Sex Age Uveitis CXR Other manifestations Biopsy Therapy Follow-up after diagnosis
No. yrs at presentation prednisone

months Yrs Eyes Others

1 M 22 Posterior, I - Kveim test 10* 4 No symptoms Stage II-VC 76%
bilateral, ⇓
subacute Regression after 

prednisone therapy
to Stage 0

2 F 22 Anterior, II Bilateral parotid Transbronchial 14 2.5 No symptoms Stage III chronic
left, acute gland enlargement,

Panda sign (Heerfordt's
syndrome)
Liver profile: 

ALT 56 U·L-1,
AST 72 U·L-1, 
γ-GT 120 u·L-1

3 F 61 Intermediate, I Hypercalciuria Scalene 30 4 No symptoms Stage I chronic
bilateral, (462 mg·24 h-1) lymph node
subacute

4 M 57 Anterior, II Bilateral parotid Left parotid 24 2 No symptoms Stage II chronic
left, subacute gland enlargement gland

(Heerfordt's syndrome)
5 M 25 Posterior, I Conjunctiva 1. Transbronchial 2# 2 No symptoms Stage I chronic

bilateral 2. Conjunctiva
6 F 54 Anterior, I - Mediastinoscopy 3 2 No symptoms Stage I→0

bilateral VC 99%
7 F 63 Anterior II - Transbronchial 19 4 No symptoms Stage II chronic

bilateral
8 F 54 Anterior, I - Transbronchial 6 2 Chronic Stage I→0

bilateral uveitis
9 F 50 Anterior, I Skin lesions Transbronchial 6 6 Posterior, Stage II chronic

intermediate, bilateral
bilateral cataract

*: effectively treated by cryotherapy (prednisone given 2 yrs later for the pulmonary impairment); #: effectively treated by laser ther-
apy. Pt: patients; M: male; F: female; CXR: chest radiograph; ALT: alanine aminotransferase; AST: aspartate aminotransferase; γ-
GT: γ-glutamyl transpeptidase; VC: vital capacity.



preceded the systemic manifestations and diagnosis of
sarcoidosis by a period ranging 1–16 yrs.

Table 1 describes the nine patients with the initial pre-
sentation of uveitis, resulting in the discovery of sarcoid-
osis. In addition to the asymptomatic chest radiographic
changes found in all patients, one had hypercalciuria, two
had Heerfordt's disease, and one had a liver impairment.
All patients needed corticosteroid therapy, primarily for
the uveitis, but also for the above described problems, for
a period ranging 2–30 months. The uveitis resolved in all
but three chronically affected patients (Nos. 7–9). Two
patients (Nos. 2 and 9) had a progression of the chest radio-
graphic changes with exertional dyspnoea, and three pati-
ents had unresolved pulmonary mottling for 2 or more
years. Two additional cases were classified as having
chronic Stage I sarcoidosis. The disease resolved in two
patients (Nos. 1 and 6), whilst the remaining seven were
diagnosed with chronic sarcoidosis. Symptoms and sar-
coid activity declined sufficiently in all patients to avoid
further courses of corticosteroid therapy.

The next phase of the study was to define the rela-
tionship between uveitis and sarcoidosis in the 13 addi-
tional patients in whom uveitis preceded the systemic
manifestations of sarcoidosis by a period ranging 1–16
yrs.

In a first group of five patients (all females, 13–42 yrs
of age), two presented with anterior bilateral uveitis, and

three with posterior monolateral uveitis, resulting in a
left visual loss in two patients. The ocular inflammati-
on disappeared without recurrence 6–16 yrs before the
appearance of systemic manifestations of chronic sar-
coidosis. During this long time period, the patients remained
asymptomatic for sarcoidosis. At the time of positive
diagnosis for sarcoidosis, the chest radiograph was stage
0 in one patient (only peripheral lymph nodes, no need
of therapy), stage I in two, stage II in one, and stage III
in one. Three patients required corticosteroid therapy for
1–6 yrs due to TL,CO impairment (≤50% predicted). In
October 1994, all patients were stable without therapy,
with chest radiographic images remaining unchanged
3–10 yrs after the diagnosis of sarcoidosis. In all of these
patients, the relationship between uveitis and sarcoido-
sis was in doubt or excluded, due to the long (≥6 yrs)
asymptomatic interval between the two diagnoses.

The final eight patients are described in table 2. In
these patients, uveitis preceded the systemic manifesta-
tions by 1–11 yrs. In most cases, the uveitis was chronic
(only patient No. 4 was completely cured), and other sys-
temic manifestations of sarcoidosis were present, but
unrecognized, before diagnosis. All had eventual pul-
monary involvement during the follow-up and, unlike
the patients presented in table 1, most had stage II or III
pulmonary sarcoidosis at the time of diagnosis, suggest-
ing a long-standing disease.  Patients Nos. 2 and 6–8 had
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Table 2.  –  Uveitis preceding the systemic manifestations of sarcoidosis

Pt Sex Age+ Uveitis Interval# Stage* Other extra-  Biopsy Prednisone Follow-up after diagnosis
No. yrs yrs pulmonary months

manifestations$ Yrs Eyes Others

1 F 23 Anterior, 1 0 Cervical lymph Cervical 30 3 Left TL,CO 45%
chronic, left nodes lymph node vitreous

opacities
2 F 32 Posterior, 4 II⇒0 Bilateral groin Groin 130 11 Bilateral TL,CO 60%→94%

chronic, lymph nodes lymph node posterior Recurrent
bilateral cataract papulonodular

lesions
3 F 21 Anterior, 10 III⇒0 Hypercalciuria Scalene 260 12 Left TL,CO 71%

chronic, 943 mg·24 h-1 lymph node cataract
bilateral (posterior

and anterior
opacities)

4 F 42 Anterior, 11 II⇒III Hypercalciuria Pulmonary 24 2 TL,CO 66%
right, then 402 mg·24 h-1 (by pleuroscopy) TLC 77%
anterior, left
→visual loss

5 M 18 Anterior left
24 Posterior, 5 I Hypercalciuria Mediastinoscopy 48 4 Recurrent stones

bilateral 334 mg·24 h-1 Left
Recurrent bilateral hydronephrosis
renal stone TL,CO 70%

6 F 45 Posterior, 7 III⇒0 1-25(OH)2D3 Open lung 44 12 Laser Hypercalciuria 
left, 82.7 pg·mL-1 therapy (332 mg·24 h-1)
→visual loss (n.v. <50 pg·mL-1) Osteoporosis

VC 71%→100%
7 M 22 Anterior, 9 III - Transbronchial 16 2 VC 67%→72%

chronic, left TL,CO 62%→81%
8 M 40 Anterior, 9 II - Transbronchial 14 6 Posterior

chronic, bilateral
bilateral cataract

Retinal
detachment

+: at time of uveitis; #: between uveitis and diagnosis; *: at the time of diagnosis and during follow-up; $: at the time of diagno-
sis.  n.v.: normal value; TL,CO: transfer factor of the lungs for carbon monoxide; TLC: total lung capacity. For further definitions
see legend to table 1.



many relapses of uveitis and respiratory symptoms for
4–9 yrs, before undergoing  their first chest radiograph. A
similar situation was observed for patient No. 3, who also
had recurrent arthralgia and fever during the 10 year in-
terval between uveitis and sarcoidosis diagnosis. Patient
No. 4 had a chronic cough and stage II chest radiograph
one year after uveitis presentation, and had completed a
number of prednisone courses during the 10 yrs prior to
reaching our centre where a pulmonary biopsy confirmed
the diagnosis of sarcoidosis. Patient No. 5 suffered many
renal stones in the 5 year interval between posterior bilat-
eral uveitis and his first chest radiograph. The discovery
of a left hydronephrosis subsequently required lithotrip-
sy. The chest radiograph remained normal in patient No.
1, but her TL,CO dropped to 45% predicted, and a high re-
solution computed axial tomography scan showed inter-
stitial lung disease.  In addition to eye and lung disease,
three patients had hypercalciuria, one had recurrent bila-
teral renal stones, one had high levels of 1–25(OH)2D3;
two had peripheral lymph nodes, and one had skin lesions.
All required long-term corticosteroid therapy primarily
for respiratory function impairment. In October 1994,
four patients (Nos. 2–5) were still taking prednisone 5
mg daily, and will probably always need this therapy.
All have chronic disease, even if sarcoid activity is now
low, and corticosteroid therapy no longer required for
some patients.

Altogether 17 patients were evaluated (tables 1 and 2)
in whom uveitis was estimated to be the first recognized
manifestation of sarcoidosis. This represents 1.5% of the
total group of 1,156 sarcoidosis patients studied. Assu-
ming a sarcoidosis prevalence of 9 per 100,000 in Italy
[27], a prevalence of uveitis plus sarcoidosis of 0.135
per 100,000 can be calculated from the results of this
study.

Discussion

The retrospective study described here has shown that
uveitis may precede the diagnosis of sarcoidosis by up
to 11 years, even if, in most cases, the diagnosis could
have been made sooner with closer attention to patients
symptomatology. Ophthalmologists should be aware that
any uveitis of unknown origin may be due to sarcoido-
sis, and that it should be properly investigated with the
appropriate diagnostic tests. A previous valuable prospec-
tive study by FOSTER [22] yielded similar results, but the
follow-up was limited to only 4 yrs.

In 1989, SUGIMOTO et al. [28] suggested that T-lym-
phocytosis, with elevated CD4/CD8 ratio in BAL fluid
may be a valid marker in predicting the pulmonary involve-
ment of sarcoidosis in patients with uveitis of unknown
origin. They investigated 30 patients with uveitis and a
normal chest radiograph: 16 showed bronchoalveolar
lymphocytes, with increased CD4/CD8 ratio in 10. Trans-
bronchial biopsy (TBB) was carried out in these 10 patients,
with noncaseating granuloma found in four, confirming
a subclinical pulmonary involvement. Two other recent
brief Japanese reports have shown similar results. In one
study [29], TBB confirmed the diagnosis of sarcoidosis
in 37 out of 60 patients (62%) with suspected ocular sar-
coidosis, normal chest radiograph and no apparent extra-
ocular manifestation.

In the second study [30], TBB or scalene biopsy con-
firmed the diagnosis of sarcoidosis in 98 of 174 similar
patients (57%). CT then identified lymphadenopathy
and/or pulmonary lesions in 43 of them. Because BAL
was not easily available in Italian laboratories at the end
of the 1970s and beginning of the 1980s, most of the
patients did not undergo the BAL test at the time of
uveitis presentation. This, as well as the absence of an
early chest radiograph in most cases, may explain the
delay in diagnosis in a number of patients.

In their white population, ROTHOVA et al. [23] observed
uveitis as the first manifestation of sarcoidosis, with a
frequency of 6 out of 69 or 8.7% which is more than
five times higher than that shown in the present study
with 1.5%. Whilst the reason for this difference in unclear,
the large size of our study population, 1,156, collected
from two independent centres, would appear to strength-
en the validity of the data.

Most of the patients presented in table 1 and all of
those in table 2 had chronic disease in need of long-term
corticosteroid therapy. However, in the entire population
of 1,156 patients, no more than 30% were chronic, and
no more than 30% needed corticosteroid therapy. Lupus
pernio and bone cysts are recognized markers of sarcoid
chronicity [31, 32], and we have recently suggested that
renal calculi at presentation may also be a marker of
chronicity [33]. The present data suggest that the uveitis
preceding the systemic manifestations of sarcoidosis by
over one year should be regarded as another marker of
chronicity. This is in contrast to uveitis coexisting with
other systemic signs at the initial stages of sarcoidosis,
when its presentation does not exclude a complete reso-
lution of the disease.

In conclusion, any uveitis of unknown origin should
be followed for a potential future diagnosis of sarcoido-
sis, even if the chest radiograph is normal. Computed
tomography, bronchoalveolar lavage, transbronchial biop-
sy (or Kveim test) and periodic re-evaluations should be
carried out over a long period of time when appropriate.
Moreover, when uveitis precedes the systemic manifes-
tations of sarcoidosis by over one year, it should be
regarded as a marker of chronicity of this disease.
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