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Diagnostic management of patients with suspected ocular sarcoidosis
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Background: Ophthalmologists often refer patients with suspected ocular sarcoidosis to pulmonologists for diagnostic
examination of sarcoidosis. However, no recommendation has been proposed for managing such patients. This study aims

to prospectively evaluate the diagnostic values of examinations and propose the management of patients with suspected

Methods: Consecutive patients with suspected ocular sarcoidosis were prospectively investigated according to type of
ocular lesions, measurement of serum ACE, and findings of chest radiography, chest CT, bronchoalveolar lavage (BAL) and
transbronchial lung biopsy (TBLB). Diagnostic values were calculated on the basis of pathological results.

Results: Forty-two patients were included (female, 71.4%; mean age, 56.2+14.8 years), of whom 64.3% was diagnosed with

Patient characteristics and ocular lesions did not differ significantly, regardless of the presence of sarcoidosis. Chest CT
had low specificity and very high sensitivity for detecting sarcoidosis; in contrast, chest radiography and direct findings of
bronchofiberscopy had high specificity and low sensitivity. Serum ACE and BAL did not have high diagnostic value. A flow
chart was proposed to diagnose sarcoidosis, and this chart reduced the requirement of TBLB to 50% in our population.
During the median follow-up of S1 months, 7 patients in the sarcoidosis group (25.9%) developed new lesions.

Conclusions: Application of our flow chart appears to detect avoidable TBLB. Development of a more comprehensive flow

ABSTRACT

ocular sarcoidosis.

sarcoidosis.

chart including survey of ocular findings is warranted.
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Introduction

Sarcoidosis is a systemic granulomatous disease with unknown
etiology. Although the disease presentation shows considerable
variable depending on environment or ethnic factors, ocular
lesions are common among patients with sarcoidosis, with a
reported incidence of 11-83% during the disease course (1,2)
and 1.5-12.4% at first presentation (3-5). In Japan, an ocular
lesion is the most common presentation of sarcoidosis, and its
incidence has recently increased (6). To diagnose sarcoidosis
and to exclude other conditions, pathological confirmation is
essential. Sarcoidosis can be clinically diagnosed in patients with
the specific radiographic feature of bihilar lymphadenopathy
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(BHL); however, sarcoidosis often occurs without apparent
abnormality on chest radiographs (7). Biopsy of intraocular
lesions is not commonly performed in patients with suspected
ocular sarcoidosis (1); it is usually performed from a more easily
accessible site, such as the lung, skin, or palpable lymph node.
Because the lungs or thoracic lymph nodes are involved in up
to 90% of patients (2,8), the lung is the preferred biopsy site.
Therefore, ophthalmologists often refer patients with suspected
ocular sarcoidosis to pulmonologists for diagnostic examination
for sarcoidosis.

Bronchoalveolar lavage (BAL) is a relatively safe procedure,
but transbronchial lung biopsy (TBLB) is invasive and can have
fatal complications in extremely rare cases (9). Considering that
sarcoidosis is a benign condition and that most patients with
suspected ocular sarcoidosis do not present with respiratory
symptoms, it is important to assess whether TBLB can be
avoided as a means of diagnosis, especially in patients with
risky comorbidities or where consent for TBLB cannot be
obtained. Although international criteria for the diagnosis of
ocular sarcoidosis1 using intraocular signs or investigational tests
have been developed for use by ophthalmologists, a method of
investigation of the lung for definitive diagnosis of sarcoidosis in
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patients with suspected ocular sarcoidosis, as well as information
about the results of systemic examinations for sarcoidosis and its
natural history, is lacking.

We prospectively conducted a systematic survey for
sarcoidosis in patients with suspected ocular sarcoidosis using
examinations available worldwide. This study aims to investigate
the diagnostic value of each examination for sarcoidosis and
to propose a method to survey patients with suspected ocular

sarcoidosis.

From March 2000 to August 2012, patients suspected to have
ocular sarcoidosis by ophthalmologists at Komaki City Hospital,
a territorial referral hospital, were prospectively evaluated by
systematic survey, including medical history, chest radiography,
high-resolution chest CT, serum angiotensin-converting enzyme
(ACE), BAL, and TBLB. Patients who did not undergo all
above-mentioned examinations were excluded. Institutional
Review Board of Komaki City Hospital approved this study and
all patients included in the survey provided written informed
consent.

Patient characteristics, namely, age, sex, smoking history,
respiratory symptoms, and ocular lesion classification (10), were
recorded. Chest radiographs and chest CT scans were evaluated
by two or more experienced pulmonologists and radiologists.
Chest radiographs were graded by the modified Scadding
classification (11), and abnormal features on chest CT consistent
with sarcoidosis were classified into hilar lymphadenopathy,
mediastinal lymphadenopathy, or pulmonary lesion. The
lymphadenopathy was defined by its apparent size. Serum ACE
was measured by the ELISA method, and a positive value was
defined as greater than 21.4 IU/L.

Initial direct observation using bronchofiberscopy (BF) was
performed, followed by BAL and then TBLB. BAL was carried
out in the right middle lobe or lingula by injection of 50 mL of
sterile saline 3 times, and a recovery ratio of less than 30% was
excluded. In recovered lavage fluid, lymphocytosis and elevated
CD4/CD8 ratio were defined as a lymphocyte count of greater
than 15% of cell differential count and CD4/CD8 ratio greater
than 3.5, respectively. TBLB was performed more than two times
in each of the upper and lower lobes.

The diagnosis of sarcoidosis was pathologically established by
the presence of non-caseating granulomas, with negative acid-
fast bacterium and fungus cultures.

During the follow-up period, newly developing lesions due to
sarcoidosis and changes in initial diagnosis were recorded.

The results for patients with and without sarcoidosis were
compared using the chi-square test or Fisher’s exact test for
categorical variables and Student’s t-test or Mann-Whitney’s U
test for continuous variables. Analyses were performed using

StatView® version 5.0 (SAS Institute Inc., Cary, NC, USA)
and a P value of <0.05 was considered statistically significant.
Diagnostic values of each examination were expressed as
sensitivity, specificity, positive predictive value (PPV), and
negative predictive value (NPV). Based on these results, a flow
chart for examining patients with suspected ocular sarcoidosis

was proposed.

Of 51 patients undergoing examination for sarcoidosis,
42 patients were included, of whom 27 (64.3%) were diagnosed
with biopsy-proven sarcoidosis by TBLB. Nine patients do not
undergo all examinations due to patients’ refusal.

Patient characteristics are shown in Table 1, divided into with-
and without-sarcoidosis groups. Female gender was dominant
(71.4%); age was 56.2£14.8 years (mean = SD), and no
respiratory symptoms were recorded in any patient. All patients
suffered from uveitis, with anterior uveitis being the most
common and secondary glaucoma seen in 9.5% of patients. No
significant difference was detected among patient characteristics
and ocular findings. Extrapulmonary lesions (all of which were
skin lesions) were recorded at diagnosis in 6 patients (22.2%) in
the sarcoidosis group.

The results of each examination are presented in Table 2. No
findings were seen on chest radiography in 71.4% of patients.
All patients with sarcoidosis had some abnormalities on chest
CT, while 59.2% of those patients had a normal chest X-ray.
Chest CT revealed some features consistent with sarcoidosis,
the most common finding being small plural mediastinal
lymphadenopathy without fusion. In 19.0% of patients,
pulmonary lesions were detected, all of which were multiple
small nodules predominantly in the upper lobes, and most were
undetectable on chest radiography. In the sarcoidosis group, the
percentage of patients with negative findings on radiography and
positive findings on CT was 74.2%.

In patients with negative findings on radiography or CT,
TBLB results were positive in 50.0% and 55.9% of patients,
respectively.

Direct findings of BF, all of which were network vascularization,
were revealed in 7.1% of all patients. BAL findings were available
in all 42 cases, and no significant difference was detected. A
complication of a small pneumothorax caused by TBLB was
recorded in 1 patient.

With regard to both its value and the number of patients in
whom results were positive, serum ACE was significantly greater
in the sarcoidosis group.

The diagnostic value of each examination is shown in
Table 3. Chest CT shows low specificity and very high sensitivity,
whereas chest radiography and direct findings of BF show the
opposite: high specificity and low sensitivity. To make practical
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Table 1. Patient characteristics with or without sarcoidosis.

Total With sarcoidosis ~ Without sarcoidosis P-value Crude relative risk
Age (mean = SD) 56.2+14.8 57.1+14.0 54.6+16.7 0.752
Sex (M/F) 12/30 6/21 6/9 0.221 0.714*
Smoking history (y/n) 12/30 8/19 4/11 0.838 1.053
Ocular lesion (number of patients)
Glaucoma 3 | 0.638 1.188
Uveitis
Anterior 16 12 0.364 0.727
Intermediate | | 0.769
Posterior 2 | 1.040
Pan- 8 | 1.544
Bilateral 25 12 0.227 1.689*
Unilateral 2 3
“Relative risk of male for female; *Relative risk of bilateral lesion for unilateral.
Table 2. Results of examinations with or without sarcoidosis and there comparison.
Sarcoidosis Without sarcoidosis P-value
Chest X-ray
Abnormality (y/n) 1/16 0/15 0.004*
Stage (0/I/11/11I) 15/10/1/1 15/0/0/0 0.025%
Chest CT
Abnormality (y/n) 27/0 7/8 <0.001*
Mediastinal lymphadenopathy 23 7 0.008*
Hilar lymphadenopathy 22 | <0.001*
Pulmonary lesion 8 0 0.019*
Serum ACE
Abnormality (y/n) 17/10 4/11 0.024*
Value (IU/L)* 23.4x7.7 17.6x5.6 0.015*
Direct findings of BF
Abnormality (y/n) 3/24 0/15 0.180
BAL
Abnormality (y/n) 17/10 3/12 0.076
Total cell count (10°/mL)* 2.06*1.31 1.30+1.50 0.094
Lymphocyte (%)* 36.4+16.5 26.7+20.2 0.102
CD4/CD8 ratio® 4.78+3.06 3.06+2.70 0.077

ACE, angiotensin-converting enzyme; BF, bronchofiberscopy; BAL, bronchoalveolar lavage; *P-value <0.05; “Data are shown as mean + SD.

use of these values, a flow chart for examination of patients with
suspected ocular sarcoidosis was proposed (Figure 1). Direct
findings of BF were excluded because of the potential for lack of
objectivity on the part of those interpreting the results. Category
C reflects very low clinical probability of sarcoidosis; category
A reflects a high clinical probability. Therefore, TBLB can be
avoided in categories A and C. Application of this flow chart
to our patients showed that the prevalence of sarcoidosis was
100.0%, 66.7%, and 0.0% in categories A, B and C, respectively
(Table 4), and the requirement for TBLB was reduced to 50.0%.

Follow-up was performed at a median of 51 months (range,
3-145 months). In 7 patients from the sarcoidosis group (25.9%),
newly developing lesions were reported (heart, 2; skin, 2;
skeletal muscle, 1; and peripheral nerve, 1; skeletal muscle and
heart, 1). No patient in the non-sarcoidosis group was diagnosed
with sarcoidosis after the first survey.

Sarcoidosis is a systemic granulomatous disease with unknown
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Table 3. Diagnostic values of each examination for sarcoidosis.

Sensitivity Specificity PPV NPV
0.407 1.000 1.000 0.484
Chest X-ray
0.318-0.407 0.840-1.000 0.782-1.000 0.406-0.484
1.000 0.533 0.794 1.000
Chest CT
0.917-1.000 0.384-0.533 0.728-0.794 0.721-1.000
0.630 0.733 0.810 0.524
serum ACE
0.517-0.710 0.531-0.879 0.665-0.913 0.379-0.628
. - 0.111 1.000 1.000 0.305
direct findings of BF
0.051-0.111 0.892-1.000 0.459-1.000 0.343-0.385
BAL 0.630 0.800 0.850 0.545
0.518-0.698 0.600-0.923 0.900-0.943 0.409-0.630

ACE, angiotensin-converting enzyme; BF, bronchofiberscopy; BAL, bronchoalveolar lavage; PPV, positive predictive value; NPV, negative pre-

dictive value; Lower values indicate the range of 95% confidence interval.

Table 4. Diagnostic values of each group for sarcoidosis.

Patients” Sensitivity Specificity PPV NPV

0.481 1.000 1.000 0.517

Group A 13 [0]
0.391-0.481 0.837-1.000 0.812-1.000 0.433-0.517
0.519 0.533 0.667 0.381

Group B 14 [7]
0.410-0.622 0.339-0.720 0.528-0.800 0.242-0.514
0.000 0.467 0.000 0.206

Group C 0[8]
0.000-0.083 0.467-0.616 0.000-0.279 0.206-0.272

‘Number of patients with (without) sarcoidosis; Lower values indicate the range of 95% confidence interval.
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Figure 1. Flow chart for survey of patients with suspected ocular

sarcoidosis.

etiology frequently affecting the lung, eye, skin, and liver. The
lungs and thoracic lymph nodes are the most common sites, with
a reported prevalence of 90% (2,8). Among sarcoidosis patients,
the most common (54.8%) extrapulmonary manifestation is eye
involvement, which has recently increased in Japan (6). Previous
studies have shown that 1.5-12.4% of sarcoidosis patients have
eye lesions at first presentation (3-5). Therefore, systemic survey,

including pathological examination, is required for patients
with suspected ocular sarcoidosis to rule out sarcoidosis as well
as other diseases causing uveitis, such as tuberculosis, Vogt-
Koyanagi-Harada disease, and Behget disease. Because of the risk
involved in ocular biopsy (1), this procedure is rarely performed
for patients with suspected ocular sarcoidosis; where there is no
involvement of skin or surface lymph nodes, TBLB has often
been performed because of its effectiveness and relative safety.
TBLB has been reported to have a high detection rate for
non-caseating granuloma, even in patients without pulmonary
lesion: 42.7% and 84.2% of stage 0 and I on chest radiography,
respectively (7); 61.7% of stage 0 (12); and 43% of stage 0 and
I (13), similar to the findings of this study. However, TBLB is
an invasive procedure with potentially fatal complications; 0.1%
mortality and 6.8% major complications have been reported (9).
TBLB performed for detecting sarcoidosis has been also reported
to result in pneumothorax in 10% of patients without pulmonary
lesions (13). Therefore, pulmonologists should restrict
indications for TBLB, if possible. Although some studies have
retrospectively presented results of surveys in suspected ocular
sarcoidosis (11,14-17), none, unfortunately, has recommended a
method by which a survey can proceed to diagnose sarcoidosis.

We performed a prospective survey of 42 patients with
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suspected ocular sarcoidosis. Patient characteristics and type
of ocular lesions did not differ significantly for presence of
sarcoidosis. For diagnosing sarcoidosis, the sensitivity of chest
CT and the specificity of chest radiography and direct findings
of BF were very high. Serum ACE and BAL did not have high
diagnostic value. Combining these examinations, we proposed a
flow chart for diagnosing sarcoidosis; using this chart, we could
reduce the requirement for TBLB to half in our population. In
general, pathological examinations should be performed in all
cases; however, the flow chart is especially effective in patients
with risky comorbidities or from whom consent for TBLB
cannot be obtained. During the follow-up period, one-fourth of
the sarcoidosis group developed other lesions from sarcoidosis;
therefore, regular systemic survey is required for patients with
ocular sarcoidosis. To our knowledge, no study has prospectively
evaluated a pulmonary survey for sarcoidosis and recommended
a method by which sarcoidosis can be diagnosed in patients with
suspected ocular sarcoidosis.

In our study, no differences were detected in patient
characteristics and ocular lesions. It is apparently simply because
of sample size that all ocular lesions were found to be uveitis in
this population and no other ocular lesion type, such as optic
neuritis or lacrimal gland swelling, was found, although uveitis
is the most common type of ocular sarcoidosis (2,10). The most
common cause of intraocular inflammatory disease is sarcoidosis,
with a Japanese national survey of 3,060 patients reporting a
13.3% incidence of sarcoidosis (18). Consistent with findings of
other studies, the anterior or bilateral type was dominant (3,14).

We found chest radiography to have low sensitivity and
high specificity and chest CT to have high sensitivity and low
specificity, similar to previous studies. Although some studies
mention risk of radiation exposure due to CT in sarcoidosis
surveys (19) and the statement on sarcoidosis by ATS/ERS/
WASOG advises against chest CT for every patient (2), chest
CT appears to be useful for all patients with suspected ocular
sarcoidosis without BHL because of its very high NPV. In this
study, the incidence of patients with features consistent with
sarcoidosis only on chest CT was 74.2%; the reported incidence
ranges from 64.7% to 90.9% (15-17,20). As mentioned above,
chest CT is deemed necessary for survey unless BHL is detected
on radiography.

Despite not having a high diagnostic value, serum ACE, as has
previously been described (2), was helpful in our survey.

The values of lymphocytes and CD4/CD8 ratio in BAL fluid
did not differ significantly between groups. Lymphocytosis
in BAL among patients with uveitis causing non-sarcoidosis
groups has previously been reported as 26.4% (21), and in
other extrapulmonary granulomatosis, lymphocytosis in BAL
has been reported as subclinical alveolar lymphocytosis (22),
indicating the low specificity of BAL. The high sensitivity of BAL
is apparently reflected in the fact that lymphocytosis in BAL

is related to highly positive TBLB in sarcoidosis (12,13). The
CD4/CDS8 ratio is also described to have high specificity (2).
Consequently, we regarded both lymphocytosis and elevated
CD4/CD8 ratio as positive findings of BAL.

During the follow-up period, despite no change in initial
diagnosis, new extrapulmonary lesions from sarcoidosis
developed in one-fourth of patients in the sarcoidosis group. This
reconfirms that a regular systemic survey should be performed in
patients with ocular sarcoidosis as well as in those with systemic
sarcoidosis. In this study, the heart was the most affected organ,
and this is one of the features of Japanese sarcoidosis (6).

A flow chart was proposed using widely available
examinations in clinical settings; using this chart, we could
decrease the requirement of TBLB to half in our population.
However, invasive biopsy, such as TBLB, should be performed
promptly for patients with clinical diagnosis of sarcoidosis if the
clinical course becomes atypical compared to that of sarcoidosis.
In addition, regular survey may be needed in patients without
sarcoidosis because the presenting symptoms of sarcoidosis may
gradually become obvious, and because TBLB may yield false
negative results.

Recently, Kawaguchi et al. (16) reported the diagnostic
values of examinations used in surveys of ocular sarcoidosis.
Two or more positive results in 5 noninvasive examinations
indicate clinical sarcoidosis with a sensitivity and specificity of
83.9% and 97.7%, respectively. Moreover, five typical ocular
features of sarcoidosis had different diagnostic values. This
survey for suspected ocular sarcoidosis can be carried out only
by an ophthalmologist but should be added to examinations
for the lung, such as TBLB and BAL, because the lung is the
most affected organ. In addition, follow-up and regular survey
of patients with ocular sarcoidosis by a pulmonologist is
clinically important because of the presence of a systemic disease
most frequently involving the lung; however, no systematic
recommendation for management of patients with suspected
ocular sarcoidosis has been available to pulmonologists.

This study has some limitations. First, the study population
is small despite the prospective nature of the study. Our flow
chart must be validated. Second, the possibility of false negative
findings with TBLB cannot be excluded. However, in this study,
the long follow-up period revealed no additional patients with
sarcoidosis, and 4 lung biopsies have previously been described
as sufficient in a survey for pulmonary sarcoidosis (23).
Endobronchial ultrasound (EBUS)-guided transbronchial
needle aspiration has been shown to be a safe and valuable
procedure for investigating thoracic lymphadenopathy (24);
unfortunately, EBUS is available only in a limited number of
institutions. Third, most of our study population did not receive
the recently advocated ophthalmological survey (1), so the flow
chart’s systematic ocular survey seemed to be ideal. Fourth, we

did not evaluate other examinations, such as 67Ga-scintigraphy
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and tuberculin skin test (TST). 67Ga-scintigraphy is nonspecific
and very expensive. A negative TST result provides no clinical
information in countries without widespread vaccination of
BCG; inversely, positive results may suggest the possibility of
tuberculosis accompanied by granulomatous uveitis or thoracic
lymphadenopathy (8). Serum and urinary calcium measurement
also has low diagnostic value; the reported incidences of
hypercalcemia and hypercalciuria in sarcoidosis are 10% and
30%, respectively (8).

In summary, we prospectively evaluated a survey for
sarcoidosis in patients with suspected ocular sarcoidosis and
proposed a flow chart of clinical examinations to reduce invasive
procedures. The development of a more comprehensive flow
chart, including indication for EBUS as a new procedure, and an
established survey of ocular findings are warranted.
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