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Approximately 75 – 91% of clinical cases are bilateral. 
Men and women are afflicted with equal frequency. The lar-
gest prevalence of the pathology is recorded in the Caucasi-
an population [2].

Optic disc drusens may be linked with various ocular and 
general pathologies – for example retinitis pigmentosa, 
open angle glaucoma, Usher syndrome, Noonan syndrome 
and Alagille syndrome, Ehlers-Danlos syndrome and Paget's 
disease [2, 3]. Optic disc drusens are also linked with rare 
disorders such as pseudoxanthoma elasticum and angioid 

INTRODUCTION 

Drusens are spherical hyaline deposits of various sizes, 
with a tendency towards calcification, found at various 
depths of the prelaminar region of the optic nerve (ON). 
Optic disc drusens occur in approximately 0.3 – 1% of the 
population (autosomal dominant heredity with incomplete 
penetration is presumed), but the prevalence increases to 
3.4% in persons with a family anamnesis (FA) of optic disc 
drusens [2, 9].

Optic disc drusens and their 
complications 

SOUHRN

The aim of the study was to analyze the group of patients with optic disc drusen focusing on po-
ssible complications of this disease. 
Material and methods: In our group of patients, we examined 46 eyes of 23 patients with the 
suspicion of optic disc drusen during the period from May 2013 until January 2014. In all adult pa-
tients, we examined the anterior and posterior segment of the eye biomicroscopically, established 
the visual acuity, measured the intraocular pressure, examined the visual field, performed the 
ultrasound examination of the eye (A and B-scan), analyzed the retinal nerve fiber layer (RNFL) 
by means of optic coherence tomography (OCT), and color and red-free photography. According 
to the biomicroscopical findings, the drusen were divided into invisible drusen (buried drusen) 
(verified by ultrasound only) – grade 0, visible delicate drusen – grade I, and multiple drusen (con-
glomerates) – grade II. 
Results: Out of 23 patients, 14 were women and 9 were men. The age of the patients ranged from 
8 to 82 years, the mean age was 44.4 years. In the group, there were 3 children (8, 11, and 13 
years). In twenty-two patients, the drusen were present bilaterally, and one female patient had 
drusen on the right eye only. The grade of the drusen was set from 0 to II in all 45 eyes according 
to their amount, location, and visibility. As grade 0 were evaluated drusen in 11 patients; out of 
them, 10 patients had drusen bilaterally, and one female patient unilaterally. Out of these 11 
patients, three were children. Grade I optic disc drusen bilaterally had nine patients, and three 
patients had drusen grade II bilaterally. In grade 0 drusen, no defect of the visual field was noti-
ced. In drusen grade I, it was noticed the defect of the visual field in two patients (four eyes) out 
of nine patients, and in grade II the defect was present in two out of three patients (three eyes). 
The evaluation of the RNFL, by means of OCT, was performed among all three groups according 
to their grade 0 – II. In higher grades, the thickness of the RNFL was lower. Comparing to drusen 
grade 0, the drusen grade I, and II presented serious thinning of the RNFL superiorly. In three 
patients (drusen grade 0 and I) other complications of the optic disc drusen were observed. 
In one female patient with drusen grade I, there was decrease of the visual acuity due to the 
partial intravitreal hemorrhage in her left eye and parapapillary located retinal hemorrhages. In 
one male patient with drusen grade 0 was bilateral decrease of the VA due to cystoid macular 
edema caused by drusen. This patient had also retinal hemorrhages located near the papilla 
and partial intravitreal hemorrhage in his worse left eye. In one female patient with the drusen 
grade 0, the tortuous veins were noticed. 
Conclusion: Drusen of the optic disc are present in 0.3 – 1.0 % of the population, and are bi-
lateral in approximately 75 – 91 % of the cases. It is important to distinguish optic nerve disc 
drusen from the papiledema. Drusen of the optic nerve can cause severe defects of the visual 
field, decrease of the retinal nerve fiber layer, and may be accompanied by vessels complicati-
ons. Patients with the optic disc drusen should regularly undergo ophthalmologic examinations 
focused on the intraocular pressure, visual field testing, and retinal fiber layer analysis. In pati-
ents with visual field defect and borderline values of intraocular pressure, the antiglaucomatic 
therapy is recommended. 
Key words: optic disc drusen, intraocular pressure, visual field, ultrasound, retinal nerve fiber 
layer analysis, complications of the optic disc drusen
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Standardised sonography of the eyeball (A and B scan) is a 
very reliable examination method thanks to the characteris-
tic highly reflective character of optic disc drusens. A B-scan 
is capable of detecting deeply embedded deposits of calci-
um in the ON. Small solitary drusens can be identified by ul-
trasound (US) as hyperechogenic deposits with an acoustic 
shadow. Calcifications can be identified well even at lower 
levels of the ultrasound signal. Larger drusens are generally 
visible on computer tomography (CT). Drusens (especially 
superficial) are autofluorescent and are thus displayed as 
light regions on the papilla of the ON. 

Upon fluorescence angiography (FAG) drusens are shown 
as uneven hyperfluorescences, especially in the late phase. 
This could be useful for differentiating optic disc drusens 
from actual papilledema [3, 4].

With the help of optical coherence tomography (OCT) it is 
possible to detect a diminution of the RNFL. Eyes with dee-
ply embedded drusens frequently manifest a normal RNFL. 
The degree of damage to the RNFL does not always corre-
spond to the degree of disruption of the visual field [3]. 

Complications – Enlarging drusens may compromise the 
nerve fibres and vascular supply, which leads to several 
complications including disruptions of the visual field, occlu-
sion of blood vessels and haemorrhages. Optic disc drusens 
are very often linked with various anomalies of the ocular 
arteries and veins. Drusens also share in vascular occlusive 
complications [3, 5, 9]. Retinal capillaries are often pronoun-
cedly tortuous, and we observe dilated veins.

Ischemic optic neuropathy as a consequence of occlusion 
of blood vessels is most often the cause of loss of sight in 
the case of optic disc drusens [3, 15, 19, 20]. Typical risk 
factors for anterior ischemic optic neuropathy (AION) in pa-
tients with drusens may not necessarily be present, in many 
patients there is a lack of any cardiovascular pathology, and 
the afflicted patients are of a younger age. We assume that 
AION occurs more frequently in the case of optic disc dru-
sens because the prelaminar and laminar pial and choroidal 
supplying arteries become ischemic due to the influence of 
drusens which enlarge [3, 10]. Central retinal artery occlu-
sion (CRAO) has been observed in patients with optic disc 
drusens associated with systemic hypertension, migraines, 
use of hormonal contraception, residing at high altitudes 
or defects of the ventricular septum [3]. Central retinal vein 
occlusion has also been observed together with optic disc 
drusens. Seitz and Kersting [3] assume that drusens may 
progressively compromise the central retinal vein. In rare 
cases haemorrhage occurs on the papilla [3]. In the case of 
optic disc drusens with blind spots of the visual field, larger 
or smaller atrophies develop. Haemorrhagic or serous ma-
cular edema may also occur, with loss of vision [3, 22, 24]. 
Central serous chorioretinopathy or papillopathy and macu-
lar edema are rare, but are also described in the literature 
in connection with drusens. Central serous papillopathy is 
an atypical form of central serous chorioretinopathy, with 
sudden disruption of vision [23]. Optic disc drusens may 
also lead to juxtapapillary neovascularisation of the choro-
idea, with subsequent haemorrhage. In younger patients, 
choroidal neovascularisation is linked with a better progno-
sis than in older patients. In younger patients the visual 

streaks, which occur simultaneously in 85% of patients. The 
incidence of optic disc drusens in patients with angioid stre-
aks is as much as 21% [2, 3, 7, 8].  

The pathogenesis of optic disc drusens is not entirely 
clear. Drusens are deposits of mucopolysaccharides and 
material of a proteinic nature (amino acids, nucleic acids), 
concrements of calcium and sometimes also iron [2, 3, 9]. 
Some authors are of the opinion that they originate as a 
consequence of axonal degeneration of the ON or through 
secondary chronic obstruction of axoplasmatic transport in 
the congested papilla of the ON [9]. Nevertheless, this is yet 
to be demonstrated.

Antcliff and Spalton [1] came to the conclusion that the 
primary pathology of optic disc drusen ensues from heredi-
tary dysplasia of the papilla of the optic nerve and its blood 
supply, which is susceptible to the formation of optic disc 
drusens. Dysplasia of the the papilla of the optic nerve may 
be a primary risk factor for the development of optic disc 
drusens [1, 2, 3].

In the majority of patients this concerns a chance finding 
in which the patient suffers no complaints. In some patients, 
however, blind spots occur in the visual field. Subjective 
symptoms are abnormalities in peripheral vision or transi-
tional visual blackouts such as “flashing” or “greying” cau-
sed by brief episodic ischemia of the nerve. Patients do not 
usually complain of central loss of vision, which is generally 
retained. Central visual acuity may be influenced in the case 
of presence of subretinal neovascularisation of the choroid. 
Rare cases of obnubilation are described in the literature 
(circulatory disorders in the region of the posterior ciliary 
arteries) [3, 6].

Of the examination methods, in first place is ophthal-
moscopy, most frequently indirect. There are two main 
types of drusens: superficial and deeply embedded. The 
image of superficial drusens is typical and diagnostically 
problem-free. This concerns isolated or more numerous 
translucent yellowish-white bodies, which may form larger 
cluster-like deposits arching above the surface of the papilla 
of the ON. In the case of drusens embedded in the deep 
layers, the boundaries of the papilla, in particular nasally, 
are generally imprecise and undulating. They may imitate 
papilledema of the ON. It is not possible to diagnose them 
precisely ophthalmoscopically, but the corrugated surface 
of the papilla of the ON and the garlanded outline causes 
suspicion of this diagnosis. In children and young adults 
they are generally deeply hidden, and only emerge more 
visibly during the course of life [3, 9, 17]. Drusens are more 
frequently localised nasally. A calcified deposit measures 
from 5 to 1000 µm in diameter [3].

Upon perimetric examination blind spots in the visual field 
are often demonstrated, of the type of bundles of nerve fi-
bres caused by ischemia in the region of the posterior cili-
ary arteries. The frequency of disruption of the visual field 
in adult patients with optic disc drusens has been reported 
within a range from 24% to 87%. Frequently described di-
sruptions of the visual field incorporate enlargement of the 
blind stain, arcuate scotoma or peripheral scotomas. Nasal 
blind spots and generalised constriction of the visual field 
have also been described [2, 3, 9].
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80A, Topcon, 2005) as well as refraction (Full Auto Ref-ke-
ratometer, RK-F1, Canon), distance vision was examined on 
optotypes and close-up vision on well lit reading tables. We 
conducted a biomicroscopic examination of the ocular fun-
dus, examined the visual field with an automatic perimeter 
Humphrey 30-2 (first detection 120-3) – (HFA II, Carl Zeiss 
Meditec, 2007), colour and red-free images were taken on 
a fundus camera (FF 450plus, Carl Zeiss Medinec AG, 2006). 
Drusens were confirmed by US of the eyeball – A and B scan 
(HiScan Optikon, 2000) and we conducted an analysis of the 
RNFL on OCT (Optical coherence tomography Optovue RT 
100-2, 2010).                                                                                                                

We differentiated optic disc drusens according to the bio-
microscopic finding into invisible drusens – degree 0 – iden-
tifiable only sonographically, small visible drusens – degree 
I, and multiple drusens – degree II. This differentiation is 
taken from the literature and was modified in the degrees 
of optic disc drusen [21].

RESULTS

Of the 23 patients with optic disc drusen, 14 were women 
and 9 were men. All patients were of Caucasian race, with 
age within the range of 8 to 82 years (average age 44.4 ye-
ars). The cohort included three children (aged 8, 11 and 13 
years). Seven patients were hypermetropic, six myopic, two 
had astigmatism, five were emmetropic and three myopic 
with astigmatism.

In the observed study cohort of 23 patients, 18 patients had 
a chance finding of optic disc drusen, 5 were examined for di-
sorders of vision. The disorders of vision in three patients were 
caused by a disrupted visual field (patient no. 1, 3, 4), in pati-
ents nos. 4 and 5 by partial haemophthalmus and in patient 
no. 5 additionally by CME bilaterally (Table 1). We did not ob-
serve partial atrophy of the disc of the optic nerve in any of 
the patients. Of the 18 patients with a chance finding, 16 were 
entirely without complaints (of these two patients were with 
treated glaucoma, seven with RA glaucoma) and two suffered 
from headaches. 22 patients had optic disc drusens bilaterally, 
one patient had drusens only in the right eye – RE. 

The degree of optic disc drusens was evaluated from 0 to II 
in all 45 eyes depending on the amount of drusens, their de-
positing and visibility. Clinically invisible drusens, identifiable 
only sonographically, were classified as degree 0, small visible 
drusens as degree I, multiple superficial drusens as degree II 
(Fig. 1). Optic disc drusens in 11 patients were classified as de-
gree 0, 10 of whom had optic disc drusens bilaterally and one 
unilaterally. Of these 11 patients three were children. Nine 
patients had degree I optic disc drusens bilaterally, and three 
patients with degree II drusens bilaterally (Graph 1, 2). Of the 
20 adult patients, seven had RA glaucoma pathology, two had 
degree 0 drusens and five had degree I and II drusens. Correc-
ted visual acuity fluctuated within the range of 5/5 to 5/15 in 
the case of degree I and II optic disc drusens, and within the 
rang eof 5/5 to 5/32 in eyes with degree 0 drusens.

The findings on B-scan sonography were positive in 45 eyes. 
The average IOP in the 20 adult patients was 17.1 torrs in the 
right eye (RE) and 17.3 torrs in the left eye (LE). Six patients 

complaints are of mild to medium severity. Although the 
etiology is not entirely known, it is assumed that optic disc 
drusens may impair peripapillary circulation. Chorioretinal 
ischemia may develop as a consequence of this, and thus 
stimulate the growth of newly formed capillaries. Neovas-
cularisation is characteristically found in the vicinity of the 
papilla of the ON, and sometimes extends in a direction to-
wards the macula. Juxtapapillary choroidal neovascularisa-
tion is not linked with optic disc drusens in older patients, in 
contrast with the incidence of choroidal neovascularisation 
in young patients with optic disc drusens [3]. The majority 
of cases of subretinal neovascularisation linked with optic 
disc drusens have a milder course. Laser photocoagulati-
on should be considered only in cases where central visual 
acuity is endangered. Newer methods of treatment include 
photodynamic therapy and anti-VEGF (vascular endothelial 
growth factor) preparations [3, 6].                                                                                 

Causal therapy does not exist at present for optic disc dru-
sens. Patients with demonstrated optic disc drusens should 
be regularly monitored once per year – examinations of IOP, 
visual field and analysis of the RNFL. In the case of blind spo-
ts of the visual field in the presence of optic disc drusens, 
application of local anti-glaucomatous drugs is generally re-
commended. Progressive loss of the visual field is caused by 
direct mechanical compression of the axons of the ganglion 
cells, circulatory disorders of the posterior ciliary arteries 
and subsequent ischemic changes. Reduction of IOP may 
alleviate this process and defer dysfunction of the axons to a 
certain degree. The significance of these and other prospec-
tive therapeutic modalities such as neuroprotective agents, 
is the subject of research [3, 6, 14].

The authors Jirásková et al. conducted decompression of 
the ON with disruption of the visual field and recorded a 
marked improvement of visual function [11, 12, 13].

Prognosis – For the majority of patients, central visual 
acuity is within the norm. However, it is stated that up to 
70% of patients shall have disruptions of the visual field [3, 
6]. Optic disc drusens are risk factors for the development 
of other ocular pathologies (e.g. AION, CRAO, choroidal ne-
ovascularisation, cystoid macular edema – CME, glaucoma)

METHOD OF STUDY

In our study cohort we examined 46 eyes of 23 patients 
with suspicion of optic disc drusens in the period from May 
2013 to January 2014. The observed parameters included 
the age and sex of the patient, subjective complaints, refrac-
tive error IOP, vision, visual field, analysis of RNFL, US of eye-
ball, fundus photography and if applicable complications of 
optic disc drusen. 

We took the patients' anamnesis, focusing primarily in 
disorders of visual acuity, innate ocular defects, chronic in-
flammatory ocular pathology, ocular trauma and surgery, 
previous eye examination and applicable therapy. In the 
family anamnesis we determined ocular pathologies and 
visual afflictions.

The patients were examined on a slit lamp, intraocular 
pressure (IOP) was measured (Computerised tonometer CT 
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from degree 0 to II. Higher degrees had a progressively thi-
nner RNFL. In degree 0 optic disc drusens a slight diminution 
of the RNFL was recorded in two patients (two eyes), althou-
gh the visual field was unaffected – in one patient there was 
a diminution in the LE from the superior pole, in the second 
patient in the LE from the inferior pole and superior-nasally. 
The average thickness of the RNFL with a diameter of 3.45 
mm was in RE 116.72 µm and in LE 107.21 µm. In degree I 
optic disc drusens a diminution of the RNFL was recorded 
in seven out of nine patients (11 eyes), of which there were 
medium severe diminutions of the RNFL in two patients, but 
no disruption of the visual field was recorded. The diminu-
tion of the RNFL was from the superior pole in eight eyes, 
from the inferior pole in seven eyes. In degree II optic disc 
drusens a diminution of the RNFL was recorded in all three 
patients, in two (four eyes) there was medium severe diffu-
sive loss of the RNFL, in one patients (two eyes) slight dimi-
nution of the RNFL superior-temporally, also superior-nasa-
lly and inferior-nasal thickening of the RNFL in this region. 
The average thickness of the RNFL in degree I drusens in RE 
was 101.56 µm in comparison with degree II drusens 93.35 
µm, LE 97.26 µm in degree I drusens in comparison with 
degree II drusens, in which it was 91.64 µm (Graph 3). In 

(eight eyes) had IOP of more than 21 torrs, of whom one pa-
tient has newly diagnosed primary open angle glaucoma, five 
patients (of whom two with RA glaucoma) are being monitored 
for intraocular hypertension. The visual field was evaluated in 
all adult eyes with optic disc drusens. In the case of degree 0 
optic disc drusens, no defect of the visual field was recorded. 
In the case of degree I optic disc drusens, a defect of the visual 
field was recorded in two out of nine patients (four eyes) and 
in the case of degree II optic disc drusens a defect of the visual 
field was recorded in two out of three patients (three eyes). For 
degree I optic disc drusens the following defects of the visual 
field were recorded: in patient no. 1 spreading of blind stain 
bilaterally, in patient no. 2 small relative upper peripheral sco-
toma in RE, in LE suggestion of upper arcuate scotoma (Fig. 2). 
For degree II optic disc drusens a lower scotoma was recorded 
in patient no. 3 in RE, in LE arcuate scotoma in the lower nasal 
quadrant, and in patient no. 4 in lower nasal scotoma in RE, 
in LE relative upper arcuate scotoma and lower nasal scotoma 
(Fig. 3). All subjects had a result of the examination of the visual 
field with less than 33% fixation losses, false positives and false 
negative results. 

A comparison of the thickness of the RNFL on OCT was 
conducted between each of the three groups of drusens 

Pacienti                
pohlaví/věk OP/OL

Nejlépe korigovaná 
zraková ostrost OP 
i OL

Porucha zorného 
pole

Stupeň drúz papily 
ZN

Průměrná tloušťka 
RNFL v µm v 
průměru 3,45 mm
/Analýza RNFL

Jiné komplikace

Pacient č. 1     
žena/62 let

OP 5/7,5 Rozšíření slepé 
skvrny

I

100,99
Mírný úbytek v ST

ne
OL 5/7,5 Rozšíření slepé 

skvrny
103,26
Mírný úbytek v IT

Pacient č. 2  
žena/32let

OP 5/5 Drobné relativní 
horní skotomy

I

107,27
Fyziologické

ne
OL 5/5 Náznak horního 

arkuátního skotomu
102,37
Mírný úbytek IN

Pacient č. 3     
muž/78 let

OP 5/7,5 Dolní skotom

II

76,94
Mírný úbytek v ST 
a IN

ne

OL 5/10
Obloukovitý skotom
v dolním nazálním 
kvadrantu

69,35
Difúzní úbytek

Pacient č. 4     
žena/60 let

OP 5/7,5 Dolní nasální 
skotom

II

82,28
Difúzní úbytek

OL 5/15
Horní relativní 
skotom, dolní 
nazální skotom

78,88
Difúzní úbytek

P. HMF OL,         
PH OL

Pacient č. 5                             
muž/38 let

OP 5/15 Fyziologické zorné 
pole

0

109,54
Fyziologické

CME OPL, PH OL, 
P. HMF OL

OL 5/32 Fyziologické zorné 
pole

108,3
Fyziologické

Vysvětlivky: OP – pravé oko, OL – levé oko, OPL – oko pravé i levé, RNFL – vrstva nervových vláken, ST – úsek superotemporálně, SN – úsek 
superonazálně, IN – úsek inferonazálně, IT – úsek inferotemporálně, P. HMF – parciální hemoftalmus, PH – parapapilární hemoragie, CME – 
cystoidní makulární edém.

Tab. 1 Souhrn pacientů s patologickým zorným polem a s jinými komplikacemi	 				  
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comparison with degree 0 drusens, degrees I and II demon-
strated significant thinning of the RNFL from the superior 
pole (Graph 4). 

In optic disc drusens there was furthermore evident thicke-

Fig. 1 – Colour photographs of papilla of optic nerve in various 
stages of drusens
1A – Degree 0 drusens, 1B – degree I drusens, 1C – degree II drusens

Fig. 2 – Perimetric examination on patient no. 2
2A – LE – suggestion of upper arcuate scotoma, 2B – RE – small relative upper scotomas. 

Graph 1 – Division of eyes according to degrees of optic disc dru-
sen 0-II

Graph 2 – Representation of sex in individual degrees of optic disc drusen

Degree 0

Degree 1

Degree 2

Man

Woman

Degree 0 		  Degree 1 	              Degree 2
Degree

Amount
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nouncedly tortuous capillaries were found (Table 2). 
Six patients from the study cohort are treated with an-

ti-glaucomatous drugs – two patients have previously dia-
gnosed glaucoma, one has newly diagnosed primary open
-angle glaucoma (patient no. 3), patient no. 5 is undergoing 
anti-glaucomatous therapy for CME on a background of 
optic disc drusens, patient no. 1 for disruption of the visu-
al field on the basis of optic disc drusens and patient no. 4 

ning of the RNFL, in degree 0 in four patients (four eyes), in de-
gree I in no patients and in degree II in one patient (two eyes).

In 3 patients (degree 0 and I) we observed other compli-
cations of optic disc drusens. In patient no. 4 with degree I 
drusens there was a disorder of vision due to partial haemo-
phthalmus in LE and there was also present peripapillary ha-
emorrhage. In patient no. 5 with degree 0 drusens there was 
a disorder of vision due to CME bilaterally on a background 
of drusens. The patient also had peripapillary haemorrhage 
in the worse LE, partial haemophthalmus and shunts on the 
papilla of the ON. In one patient with degree 0 drusens pro-

Fig. 3 – Perimetric examination on patient no. 4 3A – LE – arcuate lower nasal scotoma, relative upper temporal scotoma, 
3B – RE – lower nasal scotoma.

Graph 3 – Comparison of RNFL in micrometres according to OCT 
for degree 0-II drusens. Thinning of RNFL is in patients with hi-
gher degrees – I and II. 
Key: RE – right eye, LE – left eye, RNFL – retinal nerve fibre layer in 
micrometres (µm), OCT – optical coherence tomography.   

Graph 4 – Comparison of RNFL in micrometres superior and infe-
rior according to OCT for degrees of optic disc drusen. Significant 
thinning of RNFL thickness is mainly superior in patients with op-
tic disc drusens degree I and II.
Key: Broken lines – leaving of patient with thickening of RNFL – 
below line.
RE – right eye, LE – left eye, RNFL – retinal nerve fibre layer in 
micrometres (µm),  OCT – optical coherence tomography     

Degree 0 		  Degree 1 	              Degree 2
Degree

Degree 0 	               Degree 1                   Degree 2
Degree
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patient with unilateral optic disc drusens, thus we demon-
strated 95.5% of drusens bilaterally. Optic disc drusens do 
not usually occur in children aged under four years, our 
youngest patient was aged 8 years and the oldest 82 years. 
There was a slight predominance of women in our cohort. 
In the majority of patients this represents a chance finding, 
a proportion of patients experience deterioration of visual 
acuity and blind spots in the visual field [3]. The authors 
Obuchowska and Mariak [16] point to the frequent associa-
tion of optic disc drusens and hypermetropic eyes. 

In the observed cohort (23 patients) 18 patients had a 
chance finding, only 5 were examined for disorders of vi-
sion. Of the 18 patients with a chance finding, 16 were en-
tirely without complaints and 2 suffered from headaches. 
Visual acuity was reduced by other ocular defects or com-
plications of optic disc drusens. No refractive error predo-
minated in our cohort. 

The image of superficial optic disc drusens is typical and 
diagnostically problem-free. There are isolated or more nu-
merous translucent yellowish-white bodies which may form 
cluster-like deposits arching above the surface of the pa-
pilla. In the case of drusens embedded in the deep layers, 

for disruption of the visual field and diminution of the RNFL 
(normotensive glaucoma cannot be excluded) (Fig. 4, 5, 6).

DISCUSSION

Optic disc drusens are usually bilateral and in most ca-
ses are asymptomatic. Men and women are afflicted with 
equal frequency [2]. In our study cohort there was only one 

Oční  komplikace Počet pacientů

Defekty zorného pole 4

Úbytek RNFL 12

Hemoragie papily ZN 2

Hemoftalmus 2

Tortuózní cévy 1

CME 1

Tab. 2 Oční komplikace drúz ZN u našeho souboru pacientů

Vysvětlivky: RNFL – vrstva nervových vláken, ZN – zrakový nerv, 
CME – cystoidní makulární edém.

Fig. 4 – Degree 0 optic disc drusen
4A – Colour photograph – papilla not sharply 
bordered, in macula pigment shifts and atrophy 
of RPE, juxtamacular drusens, in central periphe-
ry fine pigment shifts and small deposits of RPE 
atrophy, tortuous capillaries, 4B – Sonography 
A and B scan – in region of papilla of ON highly 
echogenic deposit corresponding to clinical fin-
ding of drusens, 4C – OCT – analysis of RNFL – ra-
ising of RNFL from superior and inferior poles in 
place of presence of drusens, average thickness 
of RNFL 155.12 µm.
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fects of the visual field reminiscent of glaucoma damage are 
often observed in patients with optic disc drusens. Concent-
ric constriction of the visual field, spread of a blind stain and 
arcuate scotoma are characteristic defects of the visual field 
for optic disc drusens. Defects are most commonly found in 
the lower bundle of nerve fibres. These defects of the visual 
field may not necessarily correspond to the position of the 
optic disc drusen, with the result that interpretation of the 
defects of the visual field by optic disc drusens is more di-
fficult [3]. In a study by the authors Wilkins and Pomeranz, 
73 % of patients with visible optic disc drusens had an ab-
normal visual field in comparison with only 36% of patients 
with deep optic disc drusens [26]. According to a study by 
Katz and Pomeranz, disruptions of the visual field are less 
common in the case of more deeply embedded optic disc 
drusens [16].

In our cohort, two out of three patients (three eyes) with 
degree II optic disc drusens had an abnormal visual field, in 
comparison with two out of nine patients (four eyes) with 
degree I optic disc drusens. We did not record concentric 
constriction of the visual field in any patient. The most com-

the boundaries of the papilla, in particular nasally, are gene-
rally imprecise and undulating. They may imitate papillede-
ma of the ON. It is not possible to diagnose them precisely 
ophthalmoscopically, but the corrugated surface of the pa-
pilla of the ON and the garlanded outline causes suspicion 
of this diagnosis. In children and young adults optic disc 
drusens are generally deeply hidden, and only emerge more 
visibly during the course of life [3, 9, 17]. 

Our patients were divided into degrees 0-II according to 
the visibility of the optic disc drusens. All age groups were 
represented in degree 0 drusens, in the case of degree I-II 
drusens all the patients were aged over 27 years.

Optic disc drusens are diagnosed most reliably with the 
help of B-scan sonography [3]. We confirmed optic disc dru-
sens sonografically in all our 23 patients, the finding was uni-
lateral in only one patient. Enlarging drusens may compromi-
se and endanger the nerve fibres and vascular supply, which 
leads to several complications, including disruptions of the 
visual field, occlusion of capillaries and haemorrhages [3].                                                                                                                                          
Defects of the visual field in the case of optic disc drusens 
are common, with frequency ranging from 24 % to 87 %. De-

Fig. 5 – Degree I optic disc drusen 
5A – Colour photograph – papilla not sharply bor-
dered, slightly above niveau, drusens from supe-
rior pole, 5B  – Sonography A and B scane – in 
region of papilla of ON highly echogenic deposit 
corresponding to clinical finding of drusens, 5C 
– OCT – analysis of RNFL – diminution of RNFL 
from superior pole, TSNIT curve from superior 
pole beneath lower limit, average thickness of 
RNFL 87.78 µm. 
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was furthermore evident thickening of the RNFL, evidently 
as a consequence of infarction of the nerve fibres and sub-
sequent swelling of the RNFL in the area of calcification. Ne-
vertheless, thickening of the nerve fibres may also be cau-
sed by deep optic disc drusens (Fig. 7) [25].

Optic disc drusens are very often linked with various ano-
malies of the arteries and veins. In a study by the authors 
Auw-Haedrich et al. on patients with optic disc drusens, the 
incidence of retinal haemorrhages was from 2 to 10 % [3]. 
In a study by Borruat and Sanders, haemorrhages occurred 
in 23 eyes out of 116 cases. The majority of haemorrhages 
occurred in the case of deep drusens. Vascular shunts occu-
rred in 6.9% of cases, the majority in more superficial dru-
sens [6]. In two patients we recorded splinter haemorrhages 
on the papilla of the ON, and also two patients with partial 
haemophthalmus, whose optic disc drusens were degrees 
0 and I. 

We commenced anti-glaucomatous therapy on one pati-
ent due to a disruption of the visual field, on two patients 
due to diminution of the RNFL and on one for CME bilatera-
lly on a background of optic disc drusens.

mon defects of the visual fields were recorded in the lower 
quadrants.

A study by the authors Roh et al. described loss of the 
RNFL in correlation with the degree of visible optic disc dru-
sens. The presence of deep degree 0 drusens which are not 
clinically evident did not represent any diminution of the 
RNFL. In patients with superficial drusens, a diminution of 
the RNFL was evident, as demonstrated by the pronoun-
ced diminution of the RNFL in patients with degree I and II 
drusens in comparison with degree 0 drusens. This means 
that deeply embedded optic disc drusens do not influence 
the thickness of the RNFL, in contrast with clinically visible 
optic disc drusens [25]. In patients with deeply embedded 
drusens, focal defects of the RNFL may occur, but with nor-
mal average thickness of the RNFL [21]. Our results support 
this finding. Patients with higher degrees of drusens had a 
thinner RNFL. Patients with degree 0 drusens had impercep-
tible thinning in the RNFL. In comparison with patients with 
degree 0 drusens, patients with degree I and II drusens ma-
nifested significant thinning of the RNFL from the superior 
pole. In some patients with degree 0 and II drusens there 

Fig. 6 – Degree II optic disc drusen
6A  – Red-free photography – papilla not sharply 
bordered, edges of papilla rough – drusens, 6B 
– Sonography A and B scan – in region of papilla 
of ON highly echogenic deposit corresponding 
to clinical finding of drusens, 6C – OCT – analysis 
of RNFL – extensive diminution of RNFL, TSNIT 
curve from superior pole on borderline norms, 
beneath lower limit from inferior pole, average 
thickness of RNFL 69.35 µm.
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method for diagnosis of deep, invisible optic disc drusens. 
Patients with drusens of the ON should undergo regular eye 
examinations focusing on IOP, visual field and analysis of 
RNFL. Anti-glaucomatous therapy is recommended for pa-
tients with disruption of the visual field and borderline IOP. 

Thanks to Dr. Petra Svozílková of the Department of 
Ophthalmology, 1st Faculty of Medicine at Charles Uni-
versity in Prague and the General University Hospital in 
Prague for professional consultation. The pictorial docu-
mentation and data was obtained at the Department of 
Ophthalmology at Thomayer Hospital – thank you.

CONCLUSION

Optic disc drusens occur in 0.3 – 1 % of the population and 
are bilateral in approximately 75 – 91% of patients. Drusens 
grow with age as a consequence of continuing apposition 
of calcium. Deep optic disc drusens should be included in 
differential diagnostics of papilledema of the ON.

Optic disc drusens may cause serious defects of the visual 
field simulating defects in glaucoma, as well as diminution 
of the RNFL, and are frequently accompanied by circulatory 
disorders of the branches of the posterior ciliary arteries, 
primarily the disc of the ON. Ultrasound is the most reliable 

Fig. 7 – Thickening of RNFL on OCT in optic disc drusens
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