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ORIGINAL PAPER

EVALUATION OF OPTIC DISC DRUSEN  
USING MODERN IMAGING PARACLINICAL 
METHODS

SUMMARY
Purpose: To analyze patients with optic disc drusen (ODD), with emphasis on modern diagnostics.
Materials and Methods: Research of the literature was conducted, together with a retrospective statistical analysis of patients with ODD. The 
group included individuals with ODD diagnosed using at least one of the following (ultrasound – USG, optical coherence tomography – OCT, 
fundus autofluorescence – FAF). 
Results: The group consisted of 12 patients (23 eyes), 7 women and 5 men. The mean age was 25 years. The mean observation period was 73 
months. In total, 11 patients (22 eyes) had a bilateral finding and 1 patient (1 eye) had a unilateral finding. The mean age was 25 years. Buried 
drusen were confirmed in 69.6% of cases (8 patients, 16 eyes), superficial drusen were confirmed in 30.4% of cases (4 patients, 7 eyes). Mean 
best corrected visual acuity (BCVA) and mean intraocular pressure were stable over time (BCVA p = 0.236, IOP p = 0.855). The aforementioned 
diagnostic methods proved to be equally effective (p = 0.768). In 11 patients (21 eyes) a depression of the retinal nerve fiber layer (RNFL) was 
recorded. We found a statistically significant decrease of the RNFL over time in reference to the normative database in the superior temporal 
(p = 0.015), temporal (p = 0.026) and nasal segments (p = 0.011). After separation of superficial and buried drusen the same significant change 
was found in nasal segment in superficial drusen (p = 0,031). We found no statistically significant difference over time between superficial 
and buried drusen (p = 0.109–0.999 for individual segments).
Conclusion: ODD are common and visual functions remain stable. Their presence can be confirmed using modern paraclinical methods. 
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INTRODUCTION

Optic disc drusen (ODD) are an acellular deposit 
which is present in the prelaminar part of the optic 
nerve in up to 2.4% of the population [1,2]. They are 
composed of amino acids, nucleic acids, mucopolysac-
charides and calcareous deposits [1,2]. The pathophys-
iology is not clear, but a combination of developmen-
tal dysplasia, genetic predisposition and malfunction 
of the axonal metabolism is assumed [2]. According 
to certain studies they occur more frequently in indi-
viduals of Caucasian racial origin [3–7]. In the available 
literature there is a slightly higher proportion of wo-
men in the cohorts [8,9]. ODD mostly occur bilatera-

lly [8,10]. In general they can be divided according to 
localization into superficial (A) and buried (B) (Figure 
1). Another option is to divide them according to the 
degree of calcification into calcified and uncalcified. 
They are usually a chance finding, nevertheless their 
presence may affect visual functions. Causal treatment 
is not known, although in certain situations local and 
surgical therapy may be indicated [11–14].

MATERIAL AND METHODS

A systematic overview of the literature was searched in 
the databases PubMed and Web of Science Core Collecti-
on, using the key words optic disc drusen (ODD), optical 
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coherence tomography (OCT), ultrasonography (USG) 
and fundus autofluorescence (FAF). This was followed by 
a retrospective analysis of all the patients treated at the 
Department of Ophthalmology at the University Hospital 
in Ostrava for suspected optic disc drusen in the period 
from January 1, 2016, to September 30, 2020. All patients 
in whom ODD was diagnosed using at least one of the pa-
raclinical examination methods (USG, OCT, FAF) were in-
cluded in the cohort. A comprehensive eye examination 
was conducted on all patients, incorporating assessment 
of best corrected visual acuity (BCVA) on Snellen charts 
(Medico – OTS, s.r.o., Hradec Králové, CZ), intraocular pre-
ssure (IOP) with the aid of the contour tonometer Pascal 
(Ziemer Group, Port, Switzerland), examination of the an-
terior and posterior segment of the eye on a slit lamp CSO 
- SL 9900 (CSO, Scandicci, Italy), and of the visual field with 
the aid of the computer perimeter OCTOPUS 900 (Haag 
- Streit Group, Köniz, Switzerland). The presence of ODD 
was documented with the aid of a fundus camera Zeiss 
FF450+IR (Carl Zeiss Meditec AG, Jena, Germany), auto-
fluorescence mode of the device OCT Spectralis (Heidel-
berg Engineering GmbH, Heidelberg, Germany) and an 
ultrasonic B-scan Keeler Accutome Connect (Keeler, Mal-
vern, USA). Structural changes in the prelaminal part of the 
optic nerve were evaluated in the form of examining the 
thickness of the retinal nerve fiber layer (RNFL) on the in-
strument OCT Spectralis. Division of drusen into superficial 
and buried was based on a biomicroscopic examination of 
the fundus, in which typical yellowish-pink deposits on the 
surface of the optic nerve disc were indicated as superfici-
al drusen, while in the case of buried drusen the disc was 
only of effaced edges imitating papilledema (following its 
prior exclusion). Ultrasonic evidence required examination 
by a probe with a frequency of 12 MHz, in which detection 
of hyperechogenicity in the prelaminar part of the optic 
nerve with or without acoustic shadow, which persisted 
upon a low gain regulator of the instrument (0–10 dB) 
was acknowledged as evidence [15].  Evidence of drusen 
on autofluorescence was based on a finding of rounded 

or oval hyperautofluorescent deposits on the papilla [16]. 
Evidence of drusen on OCT was based on the following cri-
teria: finding of cavitation with hyporeflective center and 
more reflective encasement, reflectivity most pronounced 
in the anterior section, location of the deposit process in 
front of the lamina cribrosa of the optic nerve (14). RNFL 
thickness was measured on an OCT instrument using stan-
dard sectors (naso-superior – NS, nasal – N, naso-inferior 
– NI, temporo-inferior – TI, temporal – T, temporo-superi-
or – TS) and configuration of a normative database for the 
Caucasian race. Perimetric examination was considered 
reliable if errors of fixation, false positive and false negati-
ve responses were less than 15%. The evaluated numerical 
variables were age, BCVA, IOP and RNFL. The numerical va-
riables were described with the aid of descriptive statistical 
methods (M – median, Min / Max – minimum and maxi-
mum value of variables, IQR – interquartile range). The ca-
tegorical variables were described with the aid of absolute 
and relative frequency (%). A comparison of the observed 
variables with normative values was performed with the 
aid of a paired Wilcoxon Signed Rank test. A Mann-Whit-
ney test was used for comparison of the observed varia-
bles between the groups according to the type of drusen 
and variables of the initial and final examination. The suc-
cess rate of identification of the used diagnostic methods 
was calculated with the aid of a Fisher exact test. The level 
of statistical significance was set at 0.05, and all analyses 
were conducted within the software R (version 4.3.1, The 
R Foundation for Statistical Computing, Vienna, Austria). 

RESULTS

During the monitored period we recorded the presence 
of ODD in 12 patients (23 eyes), of whom 7 (58.3%) were 
women and 5 (41.7%) were men. The median age of the 
patients was 25 years (IQR 6–65 years), with no statistically 
significant difference in the mean age value of men and 
women (Mann-Whitney test, p = 0.464). The mean obser-
vation period was 73 months (interval 19–103 months). In 

Figure 1. Color picture of (A) superficial and (B) buried optic disc drusen
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11 patients (22 eyes) this concerned a bilateral finding, in 1 
case (1 eye) unilateral. Buried optic disc drusen were deter-
mined in 8 patients (16 eyes, 69.6%), and superficial drusen 
in 4 patients (7 eyes, 30.4%). The mean value of BCVA both 
at baseline and at the end of the monitored period was 1.0 
(interval 0.1–1.0 at baseline examination, interval 0.2–1.0 
at final examination, p = 0.236). The mean value of IOP was 
18.0 mmHg at the baseline examination (interval 12–28 
mmHg) and 17.0 mmHg at the final examination (interval 
9–24 mmHg). The difference between the mean value of 
IOP at the baseline and final examination was not statis-
tically significant (p = 0.855). The effectiveness of identi-
fication of optic disc drusen with the aid of paraclinical 
examinations is presented in summary in Table 1. All these 
examinations are of equal value with regard to diagnosis 
(Fisher’s exact test, p = 0.768). In 11 patients (21 eyes) a 
decrease of the RNFL was recorded. A comparison of the 
baseline and final data of the RNFL, superficial drusen, 
buried drusen and also of the entire cohort with the nor-
mative database is presented in Table 2. A comparison of 
the sectors of superficial and buried drusen at the baseline 

and final examination is presented in Table 3. A perimetric 
examination was performed on all eyes with the following 
distribution of types of blind spots: 1) 14 eyes non-specific 
scotomization, 2) 8 eyes inferior arcuate scotoma, 3) 1 eye 
with physiological scope of visual field.

DISCUSSION

The median age in our cohort at the time of determi-
nation of the diagnosis was 25 years. According to some 
studies, progression of the size of drusen after 30 years of 
age is minimal or nonexistent [3]. In our cohort, the mean 
values of BCVA and IOP were stable throughout the period 
of observation. Results supporting our observation can be 
found in the literature [16]. In our cohort 16 eyes (69.6%) 
manifested buried drusen, the remainder (30.4%) were 
superficial drusen. This proportion does not correspond 
with other studies, in which the authors describe a predo-
minance of the superficial variant [8,17]. 

Ultrasonographic examination is a regularly available 
diagnostic method for detection of ODD, but it is not ca-
pable of imaging as yet uncalcified drusen. Calcification 
usually occurs at around the 8th year of life [17]. Superficial 
drusen are displayed with the aid of USG in Figure 2. 

Similarly as in our cohort, according to a number of other 
sources also FAF is an examination method of equal value 
to USG [3,18]. The excitation focuses of the papilla in the 
case of FAF are calcificates and mitochondrial porphyrins 
[19]. Figure 3 shows superficial (A) and buried (B) drusen 
respectively imaged using FAF. Some studies state that 
the sensitivity of FAF in the case of buried drusen is appro-
ximately half that of USG, though with regard to superficial 
drusen the methods are of equal value [3,18]. 

Table 2. The comparison of the RNFL (retinal nerve fiber layer) data of our group with normative database. The statistically significant values in bold 

Segment Normative 
values

Total
(n = 23)

Superficial optic disc drusen 
(n = 7)

Buried optic disc drusen  
(n = 16)

Median (Min; Max) p Median (Min; Max) p Median (Min; Max) p

1. examination

TS 138 116 (45; 301) 0.062 76 (45; 158) 0.075 122 (51; 301) 0.293

NS 102 93 (19; 295) 0.543 74 (43; 112) 0.078 96 (19; 295) 0.796

TI 147 154 (35; 228) 0.903 66 (35; 228) 0.236 155 (95; 205) 0.423

NI 108 111 (42; 252) 0.963 88 (59; 160) 0.578 115 (42; 252) 0.623

T 78 72 (46; 97) 0.104 64 (46; 85) 0.075 73 (49; 97) 0.501

N 72 61 (20; 185) 0.153 54 (27; 73) 0.059 63 (20; 185) 0.632

2. examination

TS 138 88 (35; 361) 0.015 77 (43; 104) 0.016 116 (35; 361) 0.201

NS 102 73 (17; 338) 0.092 70 (38; 102) 0.036 89 (17; 338) 0.570

TI 147 138 (33; 190) 0.055 70 (35; 171) 0.078 147 (33; 190) 0.379

NI 108 89 (28; 186) 0.100 79 (61; 175) 0.297 103 (28; 186) 0.338

T 78 67 (42; 101) 0.026 61 (42; 90) 0.075 69 (48; 101) 0.187

N 72 47 (15; 208) 0.011 36 (27; 83) 0.031 52 (15; 208) 0.083
P-values were obtained with the one-sample Wilcoxon test (two-tailed).
TS – superior temporal, NS superior nasal, TI – inferior temporal, NI – inferior nasal, T – temporal, N – nasal

Table 1. The comparison of the effectivity of paraclinical methods

n Accuracy (%)

FAF 21/23 91.3%

USG 22/23 95.7%

OCT 23/23 100.0%

P-value of the Fisher’s exact test 0.768
FAF – fundus autofluorescence, USG – ultrasound, OCT – optical coherence 
tomography
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Cross-sections through the optic nerve disc with the aid 
of OCT are currently considered the most detailed and 
most sensitive diagnostic method for ODD, although this 
method is more demanding for interpretation of the fin-
dings [3,17]. They enable the evaluation of both superficial 
and buried drusen, calcified and uncalcified. Upon eva-
luation using OCT it is possible to start out from a num-
ber of basic characteristics of drusen [17]. They are always 
located in the prelaminar part of the optic nerve, mostly 
concerning cavitations with a hyporeflective center and 
more reflective encasement, in which reflectivity is most 
pronounced in the anterior section. A pre-stage of drusen 
may be hyperreflective horizontal strips [17]. A typical OCT 
finding of superficial (A) and buried (B, C) optic disc drusen 
is presented in summary in Figure 4. 

RNFL thickness is an important parameter both of dru-
sen themselves and of ocular pathologies associated with 
them [13]. In our cohort a decrease of RNFL curvature was 
recorded, which corresponds with the literature [10,14]. 
The same sources also refer to a minimal difference in 
decrease of the RNFL between superficial and buried dru-
sen. We recorded a statistically significant decrease of cur-
vature over time with regard to the normative database 
in the segments TS, T and N, nevertheless after division of 
the data into superficial and buried drusen we recorded 
a statistically significant decrease only in segment N for 
superficial drusen. We did not record a statistically signifi-
cant difference in the change of RNFL over time between 
superficial and buried drusen.  

Fluorescence angiography was not used in our cohort 

Table 3. The comparison of first and last RNFL (retinal nerve fiber layer) segment data in superficial and buried drusen. The difference in time between the 
groups wasn’t clinically significant

Segment
Median (Min; Max)

pSuperficial optic disc drusen
(n = 7)

Buried optic disc drusen
(n = 16)

TS

1. examination 76 (45; 158) 122 (51; 301) 0.270

2. examination 77 (43; 104) 116 (35; 361) 0.154

Difference -2 (-74; 7) -5 (-79; 75) 0.616
NS

1. examination 74 (43; 112) 96 (19; 295) 0.332

2. examination 70 (38; 102) 89 (17; 338) 0.285

Difference -1 (-57; 5) -3 (-263; 67) 0.664

TI

1. examination 66 (35; 228) 155 (95; 205) 0.300

2. examination 70 (35; 171) 147 (33; 190) 0.118

Difference 0 (-89; 16) -5 (-81; 8) 0.547

NI

1. examination 88 (59; 160) 115 (42; 252) 0.713

2. examination 79 (61; 175) 103 (28; 186) 0.639

Difference -2 (-61; 15) -4 (-89; 18) 0.547

T

1. examination 64 (46; 85) 73 (49; 97) 0.160

2. examination 61 (42; 90) 69 (48; 101) 0.181

Difference -3 (-6; 9) -1 (-21; 8) 0.418

N

1. examination 54 (27; 73) 63 (20; 185) 0.350

2. examination 36 (27; 83) 52 (15; 208) 0.688

Difference -3 (-41; 44) -3 (-170; 44) >0.999

G

1. examination 65 (47; 115) 100 (60; 190) 0.192

2. examination 60 (47; 110) 83 (32; 195) 0.109

Difference -3 (-47; 10) -3 (-71; 6) 0.738
P-values were obtained with the Mann-Whitney test.
TS – superior temporal, NS superior nasal, TI – inferior temporal, NI – inferior nasal, T – temporal, N – nasal
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but may be useful in differentiating between edema of the 
optic nerve disc and pseudopapilledema. Perimetry shou-
ld be performed once per year. Morphological monitoring 
is ideally done on OCT [3,8,17]. In our cohort we did not re-
cord any statistically significant difference between the su-
ccess rates of demonstrating ODD using the above-stated 
paraclinical imaging methods. Although ODD are genera-
lly viewed as impossible to influence by therapy, in the li-
terature surgical procedures are described with the objec-
tive of improving visual acuity and the scope of the visual 
field. These typically start out from the assumption of the 
presence of compartment syndrome upon a background 
of ODD, the consequence of which is compressive neuro-
pathy. Some authors have performed extraction of dru-
sen by means of pars plana vitrectomy, although without 

any positive influence on central visual acuity [20,21]. The 
Czech authors Jirásková and Rozsíval performed decom-
pression of the optics with the aid of surgery on the nerve 
encasements, with a good effect on visual acuity [11–13]. 

Some authors associate drusen with higher IOP 
[14,16,23–26], while others place them within a context 
together with blind spots of the visual field and a decre-
ase of the RNFL [22]. The incidence of glaucoma has 
also been observed in families with familial optic dru-
sen [23]. A significantly higher incidence of glaucoma 
was recorded in these families, specifically 20.7% [24]. 
Decrease of RNFL curvature is a questionable diagnos-
tic parameter for ODD, and similarly the correlation of 
glaucoma pathognomy with ODD is relatively uncon-
vincing [16]. In our cohort we recorded a decrease of 

Figure 2. Calcified optic disc drusen seen on ultrasound

Figure 3. Autofluorescence of the optic disc with (A) superficial and (B) buried drusen
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thickness of the nerve fibers on OCT in 11 patients (21 
eyes). In the literature no consensus exists on whether 
anti-glaucoma therapy should be used by patients with 
uncomplicated presence of drusen, with presence of 
drusen and progressive decrease of RNFL over time, or 
only by patients in whom glaucoma is diagnosed. The-
re is also no description of a group of pharmaceuticals 
within the framework of anti-glaucomatous agents 
which would be the unequivocal first choice in the case 
of optic disc drusen. 

In our cohort the only complication to be determi-
ned was the above-mentioned atrophic of the RNFL. 
This is the most common complication of ODD, and 
the finding therefore corresponds with the literatu-
re [3,8,17]. Other frequently described complicati-
ons of ODD include non-arteritic anterior ischemic 
optic neuropathy [3,8,24], though bilaterality is not 
described more often [3]. A more frequent incidence 
of venous and arterial occlusions is also described, as 
well as more frequent incidence of peripapillar CNV 
(choroidal neovascularization) and subneuroretinal 
hemorrhage [3]. Other complications of optic disc 
drusen to be described include central serous chorio-

retinopathy and papillopathy with significant deteri-
oration of vision [25].

CONCLUSION

ODD are common within the Caucasian population. In 
most cases this concerns bilateral finding without symp-
toms, in which BCVA remains stable. In some cases they 
cause changes of the visual field. Besides biomicroscopy, 
today we use paraclinical examinations in diagnosis (USG, 
OCT, FAF), in which at our center we choose USG as the pri-
mary method due to the relatively simple interpretation of 
the results. However, OCT appears to be a more sensitive 
method, among other factors with regard to the possibility 
of more detailed imaging of the optic nerve disc. However, 
statistically all the above-mentioned examination methods 
are of equal value with regard to the diagnosis of ODD. If 
complications appear, this most frequently concerns atro-
phy of the RNFL, which may be of a progressive character. 
No causal treatment of drusen is known to date. Local thera-
py using anti-glaucomatous agents is controversial, surgical 
therapy is possible upon careful consideration of the degree 
of risk regarding the potential benefit of the operation.

Figure 4. Optic disc drusen on OCT (optical coherence tomography), superficial optic disc drusen (A) with hyporeflective centre and hyperreflective 
coating, (B, C) buried optic disc drusen with hyporeflective centre and hyperreflective anterior coating causing shadowing and imitating edema, all 
encircled in red
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