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Optic Disc Drusen
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 Introduction

Optic disc drusen (ODD) are acellular bodies of hyaline 
deposits located both intracellularly and extracellularly first 
described by Muller in 1858 (Muller 1858; Hamann et  al. 
2018). The main clinical significance of optic disc drusen is 
that they can simulate true optic disc edema. Misdiagnosing 
drusen as true disc edema may lead to an extensive, invasive, 
and unnecessary systemic work-up, including neuroimaging 
and lumbar puncture. An ODD prevalence of 2.4% has been 
found in autopsy studies, though it has been reported to be 
significantly lower using in  vivo imaging modalities. The 
prevalence of ODD is higher in women and involvement is 
usually bilateral (Lorentzen 1966; Friedman et al. 1975).

 Etiopathogenesis

The pathogenesis of optic disc drusen formation has not been 
fully determined. The three classical theories on the forma-
tion of optic disc drusen postulate that they are caused by a 
disturbance in axonal metabolism with slowed axoplasmic 
flow (Tso 1981; Spencer 1978), vascular maldevelopment 
cause increased transudate release into the intercellular space 
which in turn acts as a nidus for the formation of ODD 
(Sacks et al. 1977), or a small scleral canal that physically 
compresses the optic nerve, causing ganglion cell death, with 
extrusion and calcification of mitochondria.

 Clinical Features

Patients with optic disc drusen are frequently asymptomatic, 
and optic disc drusen are often discovered incidentally on 
ophthalmologic examination.

 Visual Field Defects

Optic disc drusen are associated with two major types of 
visual field defects. Axonal loss induced by direct compres-
sion or displacement of the fibers by the drusen could lead to 
arcuate defect or pseudopapilledema and the large protrusion 
induced by the optic disc drusen leading to an enlargement of 
the blind spot (Mustonen 1983; Wilkins and Pomeranz 2004; 
Katz and Pomeranz 2006).

The visual field defects may progress over time; however, it is 
slow. The prevalence of visual field defect varies greatly between 
studies: from 75% of patients showing no or minimal visual field 
defect (Lee and Zimmerman 2005) to 86% of patients showing 
visual field defects (Mustonen 1983). Such inconsistency may 
be attributed to the difference in the proportion of various types 
of ODD, with the highest occurrence in eyes with superficial 
optic disc drusen (Mustonen 1983; Savino et al. 1979).

 Examinations Findings

The appearance of the optic nerve head is usually elevated, 
when the drusen are superficial they can be easily identified as 
round deposits with a lumpy bumpy appearance (Fig. 11.1); 
buried drusen are difficult to appreciate on fundoscopy exami-
nation but may sometimes be seen adjacent to vessels or the 
disc margin with oblique slit lamp illumination. Optic disc 
drusen are typically buried in the optic disc early in life and 
become more superficial later (Frisen 2008); therefore, in chil-
dren, drusen are more likely to be buried and may be more 
difficult to detect (Erkkila 1977).

 Diagnostic Technique

Various ancillary tests, including B-scan ultrasonography, fun-
dus autofluorescence, fluorescein angiography, orbital com-
puted tomography (CT scan), and more recently optical 
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coherence tomography (OCT), have been used to identify optic 
disc drusen (Mullie and Sanders 1985a, b; Sanders and Ffytche 
1967; Pineles and Arnold 2012; Kurz-Levin and Landau 1999).

 Fundus Autofluorescence

The autofluorescence characteristic of optic disc drusen 
(Fig. 11.2) can be helpful as a simple technique; however, it 

is only seen in superficial drusen and does not reliably detect 
buried drusen, possibly because of attenuation from overly-
ing tissue. Kurz-Levin and Landau (1999) found that auto-
fluorescence detected over 96% of superficial drusen but 
only 27% of buried drusen.

 Fluorescein Angiography

Fluorescein angiography may be used to distinguish between 
optic disc drusen and true optic disc edema (Fig. 11.3a–c). 
Pineles was able to demonstrate that true disc edema is char-
acterized by early or late disc leakage, while optic disc dru-
sen displayed staining without leakage (Pineles and Arnold 
2012).

 B-scan Ultrasonography

B-scan ultrasonography is considered the gold standard 
imaging modality to detect optic disc drusen (Kurz-Levin 
and Landau 1999; Pineles and Arnold 2012; Atta 1988) 
(Fig.  11.4). Drusen characteristically appear hyperechoic 
with posterior shadowing on ultrasonography, due to the 
inherent high reflectivity of calcium. This technique is help-
ful in detecting buried drusen, but the echogenicity of drusen 
is dependent on the calcium content which also hampers the 
ability of CT scans to detect optic disc drusen.

 Optical Coherence Tomography

A relatively new modality for imaging optic disc drusen is 
spectral-domain optical coherence tomography (SD-OCT) 
and, more recently, enhanced depth OCT. It became possible 
to image the acellular deposits in the optic nerve head with or 
without a border of high reflectance of calcification, and 
evaluate the interplay with other structures (Fig.  11.5a, b) 
(Heidary and Rizzo 2010; Kulkarni et al. 2014; Silverman 
et al. 2014).

 Complications

Although optic disc drusen are typically considered benign, 
they may be associated with ocular complications.

Vascular anomalies appear to predispose patients with 
ODD to central and branch retinal artery occlusion and 
central retinal vein occlusion. Patients with ODD who suf-
fer with these retinal vascular occlusions tend to be 
younger than individuals who do not have optic disc dru-
sen. In most cases, these patients also had another systemic 
risk factor including hypertension, contraceptive use, 
atrioseptal defect, or migraine (Auw-Haedrich et al. 2002; 
Gifford 1895).

Fig. 11.1 Color fundus photograph of a 54-year-old man showing 
superficial optic disc drusen

Fig. 11.2 Fundus autofluorescence showing hyperautofluorescence of 
optic disc drusen
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Choroidal neovascular membrane is also associated with 
ODD, the neovascular membrane is typically located in the 
peripapillary region, and is frequently associated with good 
visual acuity without treatment (Auw-Haedrich et al. 2002; 
Savino et al. 1979).

 Management

If true optic disc edema has been ruled out, patients with 
asymptomatic optic disc drusen may be observed with 
serial visual field testing and regular examinations to 
ensure that treatable complications of ODD are 
appropriately managed. As the presence of ODD can 
predispose the patient to glaucomatous optic nerve 
damage at lower intraocular pressures and glaucoma may 
coexist with ODD, in the presence of visual field damage, 

a
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b

Fig. 11.3 (a). Early phase fluorescein angiography demonstrating 
nodular staining of the optic disc drusen. (b) Late phase fluorescein 
angiography demonstrating nodular staining of the optic discs with no 

leakage, same patient (a). (c) Late phase fluorescein angiography dem-
onstrating nodular staining of the optic discs with no leakage, same 
patient (b)

Fig. 11.4 Appearance of calcified optic disc drusen on ultrasound. The 
calcified drusen produce a hyperechoic signal, higher resolution is more 
successfully undertaken with lower decibel gain settings. Gain 51 dB
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Fig. 11.5 (a) Color fundus, 
red-free, and OCT of a deep 
drusen and (b) another OCT 
view of the same patient

a
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lowering the intraocular pressure should be considered 
(Samples et al. 1985).

Manage of vascular complications associated  
with ODD is similar to the management of these  
disorders in the absence of drusen. Treatment of 
neovascularization in ODD is not always required as the 
prognosis is usually good (Samples et  al. 1985; Auw-
Haedrich et al. 2002).
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