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latency with detectable organ lesions, although functionally 
the condition is normalised. At present opinions on the etio-
logy of sarcoidosis are fairly divergent. On the one hand the 
significance of predisposition is assessed, and on the other 
there is a search for a hypothetical triggering agent. To date 
no theory of the etiopathogenesis has been reliably demon-
strated, and the possibility that a number of factors share in 
the origin of this pathology has not been excluded. 

Sarcoidosis therefore remains the focus of interest of sci-
entific research worldwide, with the aim of improving the 
capacities of targeted diagnosis and treatment. This is attes-
ted to by numerous publications over the course of recent 
years. In 2016 it was possible to find approximately 750 cita-
tions in PUBMED, of which two were multi-disciplinary com-
munications by Czech authors. Since the 1950s, 7 articles 
with a total of 10 observations have been published to date 
in Czechoslovak and later Czech and Slovak ophthalmology. 
On the basis of the attestation study we have decided to 
present a complex view of this issue with an overview of 
the literature, and point to the necessity of inter-disciplinary 
co-operation.

INTRODUCTION

 Sarcoidosis is a chronic multisystemic granulomatous di-
sorder of unclear etiology, characterised by the occurrence of 
non-caseifying granulomas. From an immunological perspec-
tive it is possible to speak of an abnormal immune reaction 
to an unknown noxious substance of an antigenic nature. It 
concerns a chronic inflammatory pathology, in which the tar-
get of the inflammatory reaction is individual organs. Activa-
tion of macrophages and T-lymphocytes occurs, followed by 
the production of inflammation mediators. The clinical ma-
nifestations of sarcoidosis are very diverse. According to the 
localisation of the affliction, they are divided into the form 
of pulmonary and extrapulmonary, the latter of which inc-
lude ocular manifestations, namely orbital, conjunctival and 
uveal, as well as affliction of the optic nerve. The course of 
sarcoidosis is acute (subacute) and chronic. The extent of the 
manifestations may be asymptomatic, oligosymptomatic and 
generalised. The development of the pathology is not always 
the same, possibilities include healing ad integrum, healing 
with a defect which may progress, or transition to clinical 
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image. On scintigraphy, symmetrical activity is demonstrated 
in the lachrymal and salivary glands, and in the nasal mucosa – 
the head of the patient resembles a panda. At the same time, 
the displayed bilateral lymphadenopathy resembles the Greek 
letter lambda. High resolution computer tomography (HRCT) 
ranks among the basic methods suitable for the diagnosis and 
monitoring of sarcoidosis. Magnetic resonance (MR) is used in 
sarcoidosis primarily in the diagnosis and monitoring of neu-
rosarcoidosis, where it very precisely displays intraparenchy-
matous and meningeal changes of the CNS (central nervous 
system). It is also of fundamental significance for the diagnosis 
of orbital processes from the perspective of the topographic 
finding for assignment of a biopsy.

Other examination methods include bronchoscopy, which 
in differential diagnostics may on one hand exclude other 
pathologies of the bronchi, and then above all serve for 
confirmation of the diagnosis with the aid of a pulmonary 
biopsy. It is most often supplemented by a bronchoalveolar 
lavage (BAL), in which the aspirated bronchoalveolar fluid 
is examined cytologically (lymphocytic alveolitis has a non
-specific increase in the absolute number of inflammatory 
cells in 90%), and immunological tests are also conducted.

Diagnosis of ocular form of sarcoidosis (more precisely in-
traocular inflammations) rests upon a conclusion of the “1st 
International Workshop on Ocular Sarcoidosis” from 2006. 
If the result of the biopsy is not positive, a combination of 
diagnostic criteria and examinations is used, see below.

Own cohort
During the period of 1998 to 2015, a total of six patients 

with manifestations of orbital and intraocular sarcoidosis 
were observed and treated at the Department of Ophthal-
mology at the Královské Vinohrady University Hospital. With 
regard to the different localisation and form, patients are 
classified into four diagnostic observations, as they progre-
ssively reported to the centre with their symptoms.
Observation of an inflammatory pseudotumour of the la-
chrymal gland without general manifestations of sarcoidosis

Diagnosis of sarcoidosis
In order to confirm a diagnosis of sarcoidosis it is nece-

ssary to conduct a comprehensive examination. Due to the 
diversity of the pathology, diagnosis is generally difficult, as 
attested to below by our cohort. Methods are presented 
which are of fundamental significance for diagnosis, or be-
long among traditional examinations.

In laboratory examination it is possible to detect non-specific 
changes in the blood count, e.g. normochromic and normocy-
tic anaemia, leukopenia, lymphopenia, monocytosis and eosi-
nophilia. Sedimentation is increased in approximately 30% of 
patients, in addition to which there may be pathological liver 
tests, primarily alkaline phosphatase. Presence of hypercalca-
emia above 2.6 mmol/l and hypercalciuria above 7.5 mmol/24 
hours loses diagnostic and prognostic significance. Immunolo-
gical examination with the aid of specific blood tests also so 
far only supplements the clinical information. A separate exa-
mination is of angiotensin converting enzyme I (ACE), which is 
an enzyme produced primarily by the endothelia of pulmonary 
capillaries and circulating monocytes. However, because the 
monocyte macrophage system is activated upon sarcoidosis, 
there is an increased formation of ACE, which can be detected 
in the bronchoalveolar fluid and in serum. A disadvantage is 
lower sensitivity (30 to 60%), as a result of which negativity of 
ACE in sarcoidosis is not excluded.

Due to the pulmonary form of sarcoidosis, imaging methods 
rank among the fundamental diagnostic methods. Skiagram of 
the chest is acknowledged as the standard examination thanks 
to its simplicity and universality. The changes are highly cha-
racteristic of sarcoidosis: stage I is characterised by bilateral 
hilar lymphadenopathy, and with concurrent affliction of the 
pulmonary parenchyma this concerns stage II. Parenchymal 
pulmonary affliction with reticulonodulation, without signs of 
lymphadenopathy, represents stage III, and upon the appea-
rance of fibrotic changes this concerns stage IV. Galli scintigra-
phy (isotope of gallium 67 is non-specifically uptaken by activa-
ted macrophages, cancer and reticular cells). The only specific 
finding for sarcoidosis (90% of patients) is the “lambda panda” 

Clinical picture Case report no. 1 Case report no. 2 Case report no. 3
Symptomatology left-sided right-sided left-sided

Ocular aperture Suggestion of constriction only 
temporally

Constriction throughout entire 
scope Imperceptible constriction via protrusion

Conjunctiva Chemosis of bulbar part in fornix of upper temporal quadrant
Position of bulb Protrusion and depression 2 mm Axial protrusion 1-2 mm Protrusion 3 mm, depression 4 mm 
Actual orbit Palpable rigid, painless resistance of smooth edge at edge in upper temporal quadrant, which can be corrected to depth 
Motility of bulb Entirely free, without diplopia 
Anterior segment Physiological and finding corresponds to age, without inflammatory symptoms
Posterior segment Finding corresponds to age, without inflammatory symptoms (including vitreous body)
Vision Bilaterally 6/6 naturally Bilaterally 6/6 naturally Bilaterally 6/9 with +2.0 D
Inflammatory markers Lymphocytosis Within norm Lymphopenia
ACE Negative 
Liver tests Within norm
X-ray of heart and lungs Without pathological changes
MR of orbit Intumescence of lachrymal gland in comparison with healthy side, snubbed contours (post-contrast enhancement)

Table 1 Clinical-diagnostic findings in patients with inflammatory pseudotumour of the lachrymal gland.
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and liver tests, the skiagram of the chest was re-assessed, and 
galli scinitigraphy of the lungs was performed. The neurologi-
cal examination did not detect affliction of the cranial nerves 
or other symptoms. The complex examination therefore did 
not demonstrate manifest clinical systemic form of sarcoido-
sis. However, pneumologists recommended general immuno-
suppressant therapy with corticoids. Medrol was administered 
in a dose of 1 mg/kg/day for a period of 14 days, with gradual 
discontinuation over the course of three months. The clini-
cal orbital picture after surgery and subsequent therapy was 
normalised, only in the 61 year old patient a mild depression 
persisted due to more difficult healing with regard to age. At 
repeated six-monthly follow-up examinations neither relapse 
nor further symptoms of systemic sarcoidosis appeared, and 
after three years further observation was discontinued. 

Observation of orbital sarcoidosis – orbital inflammatory 
syndrome and intrathoracic manifestation

Case report no. 4 presents a 55 year old woman who was 
first examined in March 2001, when she herself found a for-
mation on the lower edge of the right orbit. At an examinati-
on at an outpatient clinic (fig. 2), there was tangibly palpation 
stiff, painless resistance maintaining its original shape, motili-
ty of the bulb was free in all directions, without diplopia. The 
finding on the anterior segment was without pathological 
changes, and on the ocular fundus the papilla was bordered, 
in a myopic conus – fundus myopicus with diffuse thinning of 
the RPE. VRE 6/9 p. with own correction -11.0 D.

In the left eye the bulb is in slight convergence, dragging in 
movement in abduction and upwards temporally. The finding on 
the anterior segment, with the exception of conjunctival scars 

In April 1998 a 43 year old woman (case report no. 1) and 
in May a 45 year old man (case report no. 2) were exami-
ned. The last patient who reported to us in 2007 with similar 
complaints was a 61 year old woman (case report no. 3).

The patients stated long-term lachrymation of the eye with 
irregular swelling of the upper eyelid, which gradually progre-
ssed over the course of two to three months and became a 
permanent symptom, only in the oldest patient the onset of 
the problem was more acute, over the course of six weeks. 
These complaints were accompanied by a feeling of pressure 
behind the eyeball. The patients did not state disorders of mo-
tility of eyes in the sense of double vision. The orbital finding 
before and after surgery is presented in fig. 1 (only in the last 
patient this concerns an image 2 weeks after a histological ve-
rification excluding lymphoma, in which protrusion and depre-
ssion of the bulb still persisted, confirmation of sarcoidosis was 
subsequent). The clinical symptoms and set of examinations 
are summarised in table 1. According to the finding on MR of 
the orbit (and CNS) it was not possible to exclude an isolated 
malignant process in the sense of alveolar carcinoma with the 
possibility of lymphoma in the region of the lachrymal gland. 
For this reason it was decided to embark upon surgical inter-
vention, with the aim of removing the lachrymal gland in its 
entirety. An external osteoplastic orbitotomy of the sec. Krön-
lain was conducted in co-operation with the Department of 
Stomatosurgery at Motol University Hospital at the latest two 
months after the initial examination. The histological verifica-
tion demonstrated a bordered granulomatous non-caseifying 
inflammation of the lachrymal gland, with multinuclear cells. 
The histological image was always evaluated as sarcoidosis. 
For this reason, the examination was supplemented with ACE 

Fig. 1 Clinical picture before determination of histological diagnosis (right) and condition after pacifica-
tion following external orbitotomy (left) in patients with inflammatory pseudotumour of the lachrymal 
gland. Top case report no. 1, middle case report no. 2, bottom case report no. 3
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Case report no. 5 observes the development of complex 
systemic sarcoid pathology in a 64 year old man from the 
beginning of 2009, when suspicion of sarcoidosis was stated 
at an examination at the department of pneumonology. He 
was first examined at the Department of Ophthalmology at 
Královské Vinohrady University Hospital in May of the same 
year upon the request of neurologists due to peripheral pa-
resis of the facial nerve on the left side, manifesting itself 
as lagophthalmos. At the same time, an inflammatory re-
action was detected in the anterior chambers of both eyes, 
with depositing of precipitates on the endothelium in the 
right eye and suspect inflammatory deposit on the retina 
of the right eye. VRE 6/9 s – 3.75 D and VRE 6/6 s – 3.5 D. 
Only local therapy with corticosteroids and mydriatics was 
applied. Two months later diplopia occurred due to incipi-
ent paresis of the abducens in the right eye, the patient sta-
ted weight loss of 14 kg. A complex examination followed: 
MR of the brain was within the norm, HRCT of the chest 
demonstrated mediastinal and hilar lymphadenopathy and 
interstitial pulmonary process, a transbronchial biopsy de-
tected numerous epitheloid granulomas of a sarcoid type 
with massive multinuclear cells, and BAL documented an 
increased number of lymphocytes. Diagnostic conclusion: 
2nd degree neurosarcoidosis. General corticoid therapy was 
commenced with Medrol 32 mg/day within the framework 
of a morning dose over a period of three weeks, and then in 
a reducing tendency until August 2010, subsequently gene-
ral therapy was not indicated from a pulmonary or neurolo-
gical perspective and so was discontinued.

In November of the same year, new activity of the choriore-

nasally and temporally, as well as the finding on the fundus, was 
analogous with that in the right eye. VLE fingers to ½ m with own 
correction -12.0 D (in anamnesis 2x operation for strabismus and 
amblyopia), IOP 18/17 mm Hg, Hertl 18-105-17.

MR orbit: Non-enhancing formation 12.3 x 8.8 mm on 
lower edge of orbit in right eye, due to its character suspi-
cion of lymphoma, inflammatory changes or other etiology 
cannot be excluded (fig. 2). The same month a lower anteri-
or orbitotomy was performed for the purpose of histological 
verification of the process. 

Histological finding: granulomatous inflammatory infiltrate 
of orbit, non-caseifying, multinuclear cells predominantly of 
Langhans type, most probably sarcoidosis of the orbit (fig. 2).

A complex examination was conducted during hospitalisa-
tion at the Department of Tuberculosis and Respiratory Di-
sorders at the General University Hospital in Prague with the 
following results: HRCT demonstrated mediastinal and hilar 
lymphadenopathy, galli scan demonstrated lambda sing (fig. 
2) and BAL confirmed lymphocytic alveolitis. Diagnosis: 2nd 
degree intrathoracic sarcoidosis. Treatment was commenced 
in April 2001, with Prednisone 40 mg daily in the morning for 
two weeks, with decreasing tendency to February 2002. A 
follow-up MR in October 2001 demonstrated postoperative 
scarred changes in the right orbit, but without a pathological 
formation. The patient remained under observation, the last 
examination in 2014 was without signs of recurrence. 

Observation of panuveitis in right eye and iridocyclitis in 
left eye secondary to neurosarcoidosis and hilar lympha-
denopathy

Fig. 2 Clinical picture of orbital affliction in right eye (a), finding of orbital tumour on MR (b), image of 
galli scan (c) and histological verification of orbital biopsy (d) in patient with orbital inflammatory syn-
drome and intrathoracic manifestation of sarcoidosis
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Medrol 16 mg 1-1/2-1/2 two weeks, and further in a reducing 
dose over the course of four months. The patient was on a main-
tenance dose of 4 mg of Medrol per day for 1 year, then only 
monitored each 6 months, the observed deposit on the lower 
temporal arcade in the right eye without signs of activity, bor-
dered, flat, scarred. At the last follow-up examination in August 
2015 the condition was stabilised, not progressing with regard 
to visual acuity, the intraocular finding was also unchanged. The 
chorioretinal deposit in the right eye remained flat, same size, 
bordered and beneath the arcade of the lower temporal vein 
(fig. 3c). Monitoring of the patient shall continue. 

Observation of bilateral intermediate uveitis secondary to 
sarcoidosis hilar lymphadenopathy                  

Case report no. 6 describes the course of a pathology in 
a 39-year-old woman who reported to the Department of 
Ophthalmology due to acute bilateral uveitis in April 2011, 
having been aware of deteriorated vision and blurs in front 
of the right eye for two months. The examination determi-
ned cellular activity and precipitates on the corneal endo-
thelium, flare and Tyndall effect in the anterior chambers. 
Pronounced cellular adulteration with defibering was con-
firmed in the vitreous bodies. On the funduses the papillas 
were bordered, in the maculas edema, peripheries of the 
retina without deposit changes and signs of vasculitis. VRE 
1/10 p. s – 1.75, VLE 5/7.5 p. s – 1.0/135, reads J. no. 8 in ri-
ght eye and J. no. 2 in left eye, IOP 12/12 mm Hg. OCT bilate-
rally revealed edema on the level of the neuroretina, more 
in right eye, layer of RPE preserved. Diagnosis: Bilateral in-
termediate uveitis. Treatment was commenced immediate-

tinal deposit appeared in the right eye (anamnestically subjec-
tively approximately six months of slightly deteriorated vision). 
Bilaterally the ocular apertures were symmetrical, without 
lagophthalmos in the right eye, motility of the bulbs was free, 
without diplopia. The finding on the anterior segments did not 
manifest inflammatory symptoms or trophic changes. The vitre-
ous bodies manifested slight cellular adulteration, the papillas 
were bordered, pink, with minor central excavation, the maculas 
grainy, diffusely thinned pigment sheet of retina. On the right 
side, beneath the lower temporal arcade, there was a percepti-
ble larger deposit without sharply defined bordering, with a size 
of 1 x 1.5 PD, slightly above the niveum (fig. 3a), without signs of 
vasculitis, retina lying. VRE 6/9 s – 4.0 RLE 6/9 s – 3.75, reads J. no. 
1 nat. bilaterally, IOP 11/12 mm Hg. OCT bilaterally – neuroretina 
of normal thickness, without signs of accumulation of fluid, layer 
of RPE preserved. FAG OPL – demonstrated only bordered acti-
vity of deposit in right eye. With regard to localisation, general 
therapy was not applied. Regular two-monthly follow-up exami-
nations were conducted. In February 2012 the anterior segment 
remained pacific, but cellular activity increased in the vitreous 
body. The chorioretinal deposit in right eye beneath lower tem-
poral arcade was larger, not sharply bordered, with a size of 1 x 
2.5 PD, slightly above the niveum, in comparison with the initial 
examination it was more voluminous, expanded in a downward 
direction across the arcade in the direction of the macula. The 
colouring of the retina changed, in the direction toward the pa-
pilla it took on a yellowish colour, probably from saturation of 
the choroid (fig. 3b). The retina was without signs of vasculitis. 
VRE 6/6 p. s – 4.5 D, RLE 6/6 p. s – 4.25 D, reads J. no. 1 nat. bilate-
rally, IOP 13/14 mm Hg. Corticotherapy was recommenced with 

Fig. 3 Development of chorioretinal finding in three stages (a, b, c) in a patient upon simultaneous neu-
rosarcoidosis and hilar lymphadenopathy and finding of CME together with change on OCT (d) in patient 
with intermediate uveitis secondary to hilar lymphadenopathy with sarcoidosis
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respiratory organs are accompanied by lymphocytic alveo-
litis, which may be clinically entirely asymptomatic (18). Af-
fliction of the lymph nodes is relatively frequent, stated in 
between 28 and 75% of patients (12). Enlargement of the 
spleen is stated at between 6 and 42% of cases (18), and 
is generally asymptomatic. Dermatological manifestations 
of sarcoidosis, occurring in 18 to 32% of cases (12), may be 
highly diverse, the most frequent manifestation is erythe-
ma nodosum. By comparison, Lupus pernio, defined in 1889 
by Besnier, is the most typically described dermatological 
symptom. It concerns mutilating, perceptibly bordered le-
sions with dilated veins in the face (12, 18). Reddish-brown 
and soft papulonodular lesions also belong among the skin 
manifestations of sarcoidosis anywhere on the body. Afflic-
tion of the bones is generally asymptomatic, and its inciden-
ce fluctuates within the range of 2 to 24%. Affliction of the 
joints is manifested by polyarthralgia and arthritis, and is far 
more common than affliction of the muscles (18). Affliction 
of the joints also occurs in childhood age in the form of CSA 
(Childhood sarcoid arthritis). In differential diagnostics this 
must be differentiated from juvenile rheumatoid arthritis 
(JRA) (12), now indicated as JIA (juvenile idiopathic arthri-
tis). CSA features a high representation of uveitis, in 80-90% 
of cases, and rash in 77%, with 40% ACE. This concerns po-
lyarthritis, whereas in the case of JIA it is pauciarthritis. In 
JIA rash is rare, there is a low representation of uveitis and 
without positivity of ACE, by contrast there is present posi-
tivity of ANA. Sarcoidosis may affect any part of the nervous 
system, occurring in 5-7% of cases (12, 18). Most frequent 
are unilateral or bilateral paresis of the facial nerve, primari-
ly of the peripheral type, stated in up to 70% (22). The optic 
nerve is affected in approximately 5% of cases, and is the se-
cond most common affliction of the head nerves. Affliction 
of the oculomotor nerves is also possible (18). Diplopia has 
been identified in 15% of cases (22). In one of our patients 
we recorded transitional diplopia, from affliction of the n. 
abducent (29). Sarcoidosis independently generates edema 
of the disc of the optic nerve, less frequently optic neuritis.  
Granulomatous infiltration of the optic nerve is characteri-
stic of the pathology, despite the fact that it occurs rarely, 
and may be connected to affliction of the CNS. Manifesta-
tions of neurosarcoidosis may contain practically the enti-
re neurological symptomatology – paresthesia, paralyses 
and convulsions in cases of peripheral neuropathy, ataxia, 
dementia, aphasia, epilepsy and psychosis (18). In patients 
with already diagnosed sarcoidosis, ocular manifestations 
appear depending on demographic and diagnostic criteria 
in 21-22% of cases (12). A large proportion of these pati-
ents are asymptomatic. According to retrospective studies, 
sarcoidosis is later confirmed by biopsy in 3.9-5.5% of pati-
ents with uveitis (12). In the majority of cases this concerns 
chronic form of uveitis with bilateral affliction (12, 18). Or-
bitopalpebral affliction is generally less frequent and may 
incorporate the lachrymal gland (3%), orbit (less than 1%) 
and also the conjunctiva, eyelids (12), which may however 
be a component of dermatological manifestations.

Acute anterior uveitis is more frequently unilateral with 
a finding of serous, in rarer cases fibrinous iridocyclitis, 

ly with regard to the deterioration of visual acuity: Medrol 
32-24-24 mg daily for a period of 10 days, subsequently with 
a reducing tendency, locally corticosteroids and mydriatics. 
A set of examinations followed: MR of brain and C-spine ex-
cluded demyelination plaques. X-ray of the lungs and heart 
showed slight prominence of hilums, more on left side, sub-
sequent HRCT of the chest documented enlarged hilar lym-
ph nodes bilaterally, but also paraaortally and paratrachea-
lly. A galli scan defined a lambda panda sign. A biopsy of the 
mediastinal nodes confirmed non-caseifying granolumas 
and BAL lymphocytosis. Conclusion – 1st degree sarcoidosis 
verified by biopsy. During the course of immunosuppressant 
therapy the inflammatory intraocular process was pacified. 
In June 2012 without signs of intermediate uveitis bilatera-
lly, VRE 6/6 s – 1.75 and VLE 6/6 s – 1.0/135, reads bilaterally 
J.g. no. 1. Bilaterally, entirely physiological finding on OCT. 
General therapy continued only from pulmonary indication 
10 mg prednisone daily for further two years. The patient 
was observed from an ocular perspective after six months. 
She did not report to us again until June 2015, due to deteri-
oration of vision in the left eye. Upon examination the bulbs 
were pacific, anterior segment without inflammatory activi-
ty, vitreous body with defibering but without cellular adulte-
ration, the retina was without deposit changes, in right eye 
macula without edema, but in left eye with saturation (fig. 
3d), without signs of vasculitis. VRE 6/6 s – 0.5 = -0.75/65, 
VLE 5/10 s – 0.75/125, reads J. no. 1 in right eye, J. no. 4 in 
left eye, IOP 16/18 mm Hg, OCT in right eye - physiological 
finding, in left eye CME demonstrated with accumulation 
of fluid, CST 374 um (fig. 3d). FAG in left eye demonstrated 
only colouring of CME without further deposit changes. As 
a result Nevanac was applied only locally in left eye 3x daily. 
In the following months a further growth of CME in the left 
eye (CST 541 um) appeared, as a result 1.0 ml Diprophos 
was applied parabulbarly, after which only temporary regre-
ssion of the finding was achieved (CST 274 um), but from 
October 2015 there was again progression of CME and in 
November this was added to by pronounced cellular activity 
in the vitreous body and snowballs in the lower temporal 
quadrant on the left side. For personnel reasons the pati-
ent was transferred into the care of the Centre for Uveitis 
in Prague, with a proposal for application of general immu-
nosuppressant therapy. Medrol was again therapeutically 
administered, and the patient remained under observation.    

DISCUSSION 

The incidence of sarcoidosis is higher among the black 
race. Women are affected more frequently, and the majo-
rity of studies state a ratio of 2:1. Incidence is most com-
mon between the 20th and 30th, and between the 50th and 
60th year of life, children are affected only rarely. It appe-
ars that this pathology is more common in mild and cold 
climatic conditions. Lethality is within the range of 2-4%. 
The respiratory organs are affected in 90-94% of all deter-
mined cases of the pathology (12). Changes on X-rays of the 
lungs are generally the first, often chance indication leading 
to diagnosis of sarcoidosis. All types of sarcoidosis of the 
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significant for diagnosis of neurosarcoidosis in 80% (5).
A combination of diagnostic criteria determines the cer-

tainty of the diagnosis of sarcoidosis (16):
a) definitive diagnosis of sarcoidosis – positive biopsy + 

uveitis corresponding to ocular form of sarcoidosis;
b) expected diagnosis of sarcoidosis – biopsy not perfor-

med, hilar lymphadenopathy + uveitis corresponding to ocu-
lar form of sarcoidosis demonstrated on skiagram of chest;

c) probable diagnosis of sarcoidosis – biopsy not perfor-
med and negative X-ray of chest, but three clinical criteria + 
two positive examinations are present;

d) possible diagnosis of sarcoidosis – negative biopsy, but 
four clinical criteria + two positive examinations are present. 

Differential diagnosis of uveitis with etiology of sarcoido-
sis is diverse and difficult, because individual uveal symp-
toms in connection with sarcoidosis are not absolutely 
pathognomonic. Sophisticated photo documentation assis-
ts diagnosis, as stated in the literary data (28). Six patients 
were included in our cohort, always with a positive biopsy 
finding, thus this concerned a definitive diagnosis of sar-
coidosis. We did not include a number of further patients 
with the above-stated symptoms in uveitis in the cohort of 
our study without a positive biopsy. From the perspective 
of possible combinations indicating this diagnosis (16) there 
emerged a higher representation of sarcoidosis in the etio-
logy of uveitis. In children this is stated at from 1 to 3% (24) 
and in adults it fluctuates within the range of 10% (24) to 
11.50% (10), in our region it was last recorded in 4% of ca-
ses, i.e. 60 patients out of 1523 observed cases of uveitis 
(15). The distribution of individual types of uveitis upon sar-
coidosis represents 15 to 28% of anterior uveitis, 38 to 46% 
of intermediate inflammations and 36 to 38% of posterior 
together with panuveitis (24).

Orbitopalpebral affliction incorporates affliction of the 
conjunctiva, lachrymal gland and orbit. Nodules appear in 
the fornix or on the palpebral conjunctiva, in acute form 
they may be manifested in the form of follicular conjunc-
tivitis or in chronic form with progressive scarring, leading 
to the formation of symblepharons. Large conjunctival gra-
nulomas may be reminiscent of tumours (24), but may also 
encroach upon the lachrymal drainage pathways (8). Con-
junctival affliction is often overlooked, a large proportion 
of lesions are asymptomatic (24), and as a result diagnosis 
is not frequent. Furthermore, these types of inflammation 
are often locally treated with local corticosteroids, or with 
antibiotics without verification by biopsy, since the clinical 
condition improves following this therapy. 

Affliction of the lachrymal gland represents the most com-
mon extraocular affliction (7-69%), mostly asymptomatic or with 
painless enlargement and reduced secretion of tears (24), and 
mostly has unilateral localisation. Biopsy diagnosis in the lachry-
mal gland confirms sarcoidosis in 42-63%. Granulomatous infil-
tration of the lacrhymal gland may cause dry eye or keratocon-
junctivitis sicca (KCS) (12, 24), which we did not primarily identify 
in our patients. Later reduced production of tears was conditio-
nal upon loss of the lachrymal gland, but was not accompanied 
by KCS. Primary diagnosis is frequently difficult. In differential 
diagnostics it is necessary to consider above all a tumour, e.g. 

and may be a component of systemic manifestations such 
as erythema nodosum or bilateral hilar lymphadenopathy 
(12), which is designated as Löfgren's syndrome. Heerfordt-
Waldenström syndrome (uveoparotid fever) is also accom-
panied by acute uveitis with potential affliction of the facial 
nerve (12). Chronic anterior uveitis is more common in pa-
tients between 40 and 60 years of age, with an image of 
granulomatous inflammation. 

The diagnostic criteria of uveitis (16) incorporate: bilate-
ral affliction, fatty precipitates and/or granulomatous pre-
cipitates and/or Koeppe's or Busacca's nodules on the iris, 
granulomas in the chamber angle and/or peripheral anteri-
or synechiae, vitreous opacities of the character of “snow-
balls” or “strings of pearls”, multiple chorioretinal active or 
atrophic lesions in the periphery, periphlebitis (+/- “dripping 
wax”) and/or retinal macroaneurysms, granulomas of the 
papilla of the optic nerve and/or solitary granuloma of the 
choroidea. 

This finding is generally a component of the clinical pictu-
re of panuveitis (together with retinal vasculitis and macular 
edema), which is described in between 20 and 30% of ca-
ses (12). From the presented clinical pictures, independent 
chronic iridocyclitis was observed in two patients (32). Inter-
mediate uveitis occurs in approximately 10% of cases. The 
patient usually reports a feeling of floating turbidities and 
a decrease of visual acuity, which was also described by our 
patient upon the initial manifestation and relapse. In the cli-
nical picture it is manifested in a dual image in possible com-
bination: vasculitis with venous occlusion in the periphery 
and vitritis of various intensity, from diffusely scattered cells 
to condensed. If these clusters appear in chains, we refer 
to the above-mentioned as “strings of pearls”, characteristic 
of sarcoidosis, but a range of other uveal syndromes may 
also occur (12). Posterior uveitis occurs in between 14 and 
43% of patients, and may be the sole ocular manifestation 
of sarcoidosis. It appears that affliction of the fundus may be 
linked with an increased risk of affliction of the central ner-
vous system (30), which was also manifested in one of our 
patients. It is manifested in granulomatous chorioretinitis 
with multiple small yellowish granulomas. This picture was 
accompanied also by affliction of the disc of the optic nerve 
beneath an image of papillitis (7, 32). Inflammatory chan-
ges of the papilla were a part of the manifestations of inter-
mediate uveitis, and created a picture of panuveitis (14), or 
were a manifestation in acute iridocyclitis in a child patient 
(13). All the published observations of uveitis in our region 
(7, 13, 14, 32), identically as in the case of our two patients, 
were accompanied by pulmonary symptoms of sarcoidosis.

Diagnostic examinations (16) combine the following: ne-
gative tuberculosis test, elevation of ACE and/or elevation 
of serum lysozyme (in patients treated with ACE inhibito-
ry), image of hilar lymphadenopathy on skiagram of chest, 
increase of liver enzymes and positive finding on chest CT 
upon negative X-ray of lungs. Non-invasive imaging methods 
have the greatest significance in the diagnosis of systemic 
sarcoidosis. Pathological changes on classic CT in 79% (5) 
or abnormal HRCT in up to 96.3% were determining for the 
diagnosis of the pulmonary form (3). MR of the brain was 

proLékaře.cz | 30.1.2026



CZECH AND SLOVAK OPHTHALMOLOGY 5-6/2017196

bined. In the treatment of granulomatous choroidal process, 
prednisone alone is ineffective, and treatment of the process 
took effect only after combination with methotrexate (22). 
A combination of systemic immunosuppressants is possible 
in the treatment of ocular sarcoidosis, namely methotrexate 
with azathioprine (14). A further degree of therapy is biological 
treatment indicated only in cases where the above-stated pro-
cedures are not tolerated or do not respond favourably (24), 
despite the risk that this treatment may induce granulomatous 
uveitis. Most frequently, anti-TNF-alpha therapy is used with 
the aid of infliximab (4, 26, 28) and adalimumab (1, 4, 26) in the 
case of panuveitis and multifocal choroiditis. Further anti-TNF 
medications for the treatment of uveitis secondary to sarcoido-
sis are etanercept, certolizumab and golimumab (24). In pati-
ents treated with interferon-alpha, this may be the cause of the 
development of granulomatous panuveitis of the type of sar-
coidosis (9). Ranibizumab has been applied as a supplementary 
anti-VEGF treatment for choroidal neovascularisation genera-
ted upon chronic panuveitis (19). Minor neovascularisations 
can also be treated with laser coagulation (12). Anti-VEGF the-
rapy (bevacizumab or ranibizumab) can be applied in the case 
of chronic CME (12). Complications of intraocular sarcoidosis 
ensue during the course of the pathology, but may be connec-
ted also with the manner of treatment, and include glaucoma, 
cataract, epiretinal membrane and CME (24). Secondary glau-
coma is treated by means of local anti-glaucomatous agents, 
and in the case of insufficient compensation surgical interven-
tion is appropriate. In the case of haemophthalmos or chronic 
vitreous opacities, it is possible to use pars plana vitrectomy 
(12). It is necessary to be aware that surgical solution of these 
complications brings with it a danger of severe postoperative 
inflammatory reaction (24).

The prognosis of sarcoidosis is generally favourable. In 2/3 
of patients spontaneous remission of the pathology in clinical, 
radiological, functional and laboratory terms takes place within 
one to two years. In the remaining cases there is by contrast a 
tendency toward chronicity, i.e. the process becomes stationary 
(chronic inactive form), or progresses (chronic active form) and 
requires therapy. It is possible to expect recurrence in approxi-
mately 1/3 of treated patients within 2 years of the completion 
of therapy (18). The clinical course of intraocular sarcoidosis may 
be variable, and the prognosis depends on the afflicted structu-
res of the eye. The risk is generally higher in patients with chro-
nic uveitis who are not treated sufficiently or whatsoever (12). 
Long-term studies have demonstrated that 51% of patients with 
bilateral uveitis had vision better than 20/40 (24), or that visual 
acuity was better than 20/50 (27) in 89% of cases. Vision was 
worse than 20/120 in only 5% (24), or worse than 20/200 in 3% 
(27). The main cause of an irreversible deterioration of vision 
represents secondary glaucoma and subsequent chronic ma-
culopathy (24). Long-term observation of a patient with immu-
nosuppressant therapy for renal transplantation was presented 
in hypercalcaemia for sarcoidosis (36).

Current research into sarcoidosis is focusing on new relation-
ships which could provide a closer specification of the patho-
logy. New pathological relations are being sought in immuno-
logical examinations. Activation of alveolar macrophages sti-
mulates the production of interleukin IL-1, which subsequently 
generates the proliferation of T-lymphocytes CD4 (helpers) 

carcinoma. External orbitotomy is necessary, with subsequent 
histological verification. We confirmed a diagnosis in three of our 
patients, in which sarcoidosis was only a mono-organ affliction. 
In all of the patients the diagnosis was unexpected, mainly in the 
oldest patient with a six-week anamnesis, in whom we expected 
a malignant process. Mono-organ affliction was detected practi-
cally sixty years ago by authors from Brno (2). Orbital localisation 
as the primary localisation of sarcoidosis is rare, in a single Czech 
orbital monograph two cases are described over 30 years of ob-
servation of orbital processes (23). Orbital inflammatory syndro-
me, incorporating protrusion of the bulb, swelling of the eyelids, 
pain and rarely deterioration of vision (25), is not common. The 
entire process may be covered with minimal protrusion (17) as 
in the case of our patient. Isolated observations in recent years 
have demonstrated that the result of the biopsy is always sur-
prising (17, 25), as confirmed by our first observation (6), which 
triggered a complex examination. As a result, it is of fundamen-
tal importance to ensure correct verification of the process in 
the orbit, which confirms the inflammatory process with do-
minance of epitheloid cells from transformed macrophages 
with the presence of multinuclear cells of the Langhans type, 
the inflammatory infiltrate has the character of non-caseifying 
granuloma. Upon this histological finding it is necessary to use 
differential diagnostics to consider, and in correlation with the 
clinical findings exclude further possible types of granulomatous 
inflammations: in first place non-caseifying productive form of 
tuberculous inflammation, followed by mycotic inflammation, 
granuloma around a foreign body or exogenously acting mate-
rial, granuloma around destroyed (and possibly also secondarily 
expired) cyst or “necrobiotic granuloma”. A detailed histological 
examination of the entire material is therefore essential, also 
with the use of special colourings targeted at the detection of 
any potential microflora, or immunohistochemical examinati-
ons. The histological diagnosis of sarcoidosis is thus, within the 
framework of the aforementioned differential diagnostics, ulti-
mately a de facto diagnosis determined per exclusionem (33). 
Upon a comparison of orbital biopsy findings over a period of 10 
years, we detected sarcoidosis in 4.6% of cases (20). Affliction of 
the extraocular muscles and Tenon's capsule may cause diplopia 
and painful ophthalmoplegia, as well as focal subconjunctival 
hyperaemia (31). A concurrence of orbital positivity of biopsy 
(17, 24) with systemic affliction is stated in 34 to 50% of cases, in 
which the absolute majority in 88-90% are formed by bordered 
lesions, as in the case of our patient, unlike infiltrative processes 
in 10-15% (24). The orbital process may also have a benign cour-
se (34), or alternatively may be manifested simultaneously with 
acute iridocyclitis and nodular syndrome (14). 

Generally in the treatment of systemic sarcoidosis, the “gold 
standard” still remains generally administered corticoids (18). 
In ocular forms, namely intermediate, posterior uveitis and pa-
nuveitis in the case of sight-threatening inflammations, as well 
as in orbital processes and inflammations of the optic nerve, 
generally administered corticosteroids are still recommended 
in first place (12, 24, 28), in a dose of 0.5 to 1 mg/kg/day (28). 
In the case of inflammations which do not respond to corticos-
teroids, systemic immunosuppressants are chosen: azathiopri-
ne, cyclosporine A, methotrexate, mycophenolate mofetil, or 
alternatively cytostatics: chlorambucil and cyclophosphamide 
(12, 24, 28). Both groups of pharmaceuticals can also be com-
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subpopulation. A higher number of epitheloid cells appears, 
as well as increased production of lymphokines, the CD4/CD8 
ratio increases (12), previously indicated as the immunoregu-
lation index. The increase of this ratio was detected in 100% 
of cases in BAL in 30 patients (5). These examinations also inc-
lude determination of the HLA locus, HLA-DRB1 0401 allele is 
considered significant (24), which is common for the black and 
white population. Proprionibacterium acnes was detected in 
granulomas of epiretinal membranes in patients with uveitis 
secondary to sarcoidosis. It still remains to determine the signi-
ficance of this etiology in the pathogenesis of uveitis (11).

CONCLUSION 

Ocular sarcoidosis may incorporate any part of the eye 
and its auxiliary organs. The most common manifestation 
is uveitis, KCS and conjunctival nodules. The ocular mani-
festation is presented through its symptoms in 20-30% of 
patients with sarcoidosis. Multi-disciplinary approaches 
are necessary in order to attain the best procedure in 
the therapy of ocular and systemic manifestation of the 
pathology. Corresponding treatment guarantees a good 
prognosis of vision.
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