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Purpose: To investigate the etiology of bilateral disc swelling in Japanese.

Methods: Using Kitasato University’s Department of Neuro-Ophthalmology medical records 

and fundus photographs of the period December 1977 through November 2010, we retrospec-

tively identified 121 outpatients who had been initially confirmed with bilateral disc swelling. 

Results: The most common cause of the bilateral disc swelling was increased intracranial 

pressure (ICP) (59%); followed by pseudopapillitis (16%); uveitis (8%); hypertensive retin-

opathy (5%); bilateral optic neuritis, acute disseminated encephalomyelitis (ADEM) and optic 

disc drusen (all at 2% each); and leukemia (1%). Unknown etiology accounted for 6% of the 

cases.

Conclusion: Although increased ICP is the most common etiology for bilateral disc swell-

ing, it can also be triggered by a variety of other causes. Pseudopapillitis is the most important 

progenitor of bilateral disc swelling in Japanese.
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Introduction
Although bilateral disc swelling is often encountered in routine clinical practice, there 

is a lack of recent Japanese reports that have studied the etiologies of this condition.1,2 

Thus, understanding the most common cause of bilateral disc swelling is thought to 

be crucial to its subsequent diagnosis and treatment. With this in mind, we conducted 

a retrospective study of bilateral disc swelling in patients at Kitasato University’s 

Department of Neuro-Ophthalmology in an attempt to identify the etiology.

Methods
Using Kitasato University’s Department of Neuro-Ophthalmology medical records and 

fundus photographs of the period December 1977 through November 2010, we retro-

spectively identified 121 outpatients who had been initially confirmed with bilateral 

disc swelling. We excluded patients without fundus photographic confirmation of disc 

swelling. This study population consisted of 54 males and 67 females with an average 

age of 38.2 years (range 2–76 years). We defined terms as follows: “disc swelling” 

was the collective term used to describe disc swelling or protrusion; “papillitis” 

denoted optic neuritis with inflammatory findings on the optic disc such as swelling/ 

redness or dilatation of the retinal vessels; and “papilledema” indicated bilateral 

disc swelling with elevated intracranial pressure. The final diagnosis was judged by 

ophthalmologic examinations (including light reflex of the pupil, visual acuity, visual 

field, critical flicker frequency, and fundus angiography) and intracranial examinations 

by magnetic resonance imaging (MRI), magnetic resonance venography (MRV), or 
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computed tomography (CT), and consultation with the 

Kitasato University Department of Neurology or Department 

of Neurosurgery.

Results
In this study cohort, the most common etiology of bilateral 

disc swelling was increased intracranial pressure (ICP) 

(59%); followed by pseudopapillitis (16%); uveitis (8%); 

hypertensive retinopathy (5%); bilateral neuritis, acute 

disseminated encephalomyelitis (ADEM) and optic disc 

drusen (all at 2%); and leukemia (1%). Unknown etiology 

accounted for the remaining 6% (Figure 1). When examin-

ing the etiology according to patient age group (eg, 0−20 

years, 21−50 years, and 51 years), increased ICP was 

found to be the most frequently-appearing condition. In the 

0−20 patient age group, which constituted the smallest age 

demographic (27/121), increased ICP and pseudopapillitis 

were present in the vast majority of patients presenting with 

bilateral disc swelling.

In the 21−50 age group, which contained the majority of 

the patients (62/121), an increased ICP was the leading cause 

of bilateral disc swelling, followed by pseudopapillitis, uveitis, 

and hypertensive retinopathy. A larger number of etiologies 

were found in the 21−50 group than in the 0−20 group. There 

were 32 patients in the 51 group who exhibited similar etiolo-

gies to the 21−50 group, despite the group containing around 

half the number of patients (Table  1). The most common 

etiology responsible for the increased ICP (n=72) was brain 

tumor (32 patients; 44.4%), followed by cerebral hemorrhage, 

chronic subdural hematoma, cerebral venous sinus thrombosis 

(CVST), and other cardiovascular diseases.

A form of osteodystrophy known as craniosynostosis 

was also observed in a few rare cases (Table 2). Although 

characterized by the absence of intracranial space occupying 

lesions, idiopathic intracranial hypertension (IIH) was also 

included in the intracranial event category due to its clinical 

feature of increased intracranial pressure.

Categorization of brain tumors in the patients revealed 

nine metastatic brain tumors and 22 primary brain tumors. 

The most common type of tumor was meningioma (n=7) 

followed by astrocytoma (n=5), glioma (n=3), glioblastoma 

(n=3), acoustic neurinoma (n=2), olfactory neuroepithelioma 

(n=1), pineal tumor (n=1), and choroid plexus papilloma 

(n=1). The tumors occurred most frequently in the frontal 

lobe followed by the cerebellum (Table 3). The most common 

primary cancer site among the nine subjects with metastatic 

brain tumors was lung (n=4) (Table 4).

Figure 1 Etiologies of bilateral disc swelling. 
Notes: The most common cause of the bilateral disc swelling was increased 
intracranial pressure (ICP) (59%), followed by pseudopapillitis (16%), uveitis 
(8%), hypertensive retinopathy (5%), bilateral optic neuritis, acute disseminated 
encephalomyelitis (ADEM) and optic disc drusen (all at 2% each), and leukemia (1%). 
Unknown etiology accounted for 6% of the cases.
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Table 1 Etiologies by age

Disease Patients

20 years  
old

21–50 years  
old

51 years 
old

Increased ICP 13 39 20
Pseudopapillitis 10 6 3
Uveitis 0 6 4
Hypertensive 
retinopathy

0 5 1

Optic neuritis 
(idiopathic)

0 1 1

ADEM 0 2 0
Optic disc drusen 0 1 1
Leukemia 0 0 1
Unknown 4 2 1

Total 27 62 32

Abbreviations: ICP, intracranial pressure; ADEM, acute disseminated encepha
lomyelitis.

Table 2 Causes of increased ICP 

Increased ICP n (%) 

Brain tumor 32 (44.4)
Cerebral hemorrhage 7  (9.7) 
Chronic subdural hematoma 5  (6.9) 
CVST 5  (6.9) 
IIH 5  (6.9) 
Meningitis 4  (5.6) 
Aqueduct stenosis 4  (5.6) 
Dural arteriovenous fistula 2  (2.8) 
Hypertrophic pachymeningitis 2  (2.8) 
Brain abscess 2  (2.8) 
Craniosynostosis 2  (2.8) 
Subarachnoid hematoma 1  (1.4)  
Arnold–Chiari malformation 1  (1.4) 

Abbreviations: ICP, intracranial pressure; CVST, cerebral venous and sinus 
thrombosis; IIH, idiopathic intracranial hypertension.
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Although brain tumors and other forms of increased 

ICP are mainly diagnosed by MRI or CT, some conditions 

may involve elevated ICP despite normal imaging findings. 

These conditions can include IIH and CVST, each of which 

accounted for 6.9% of increased ICP in our present study 

(Table 2). 

Three of the five patients with CVST were males aged 

primarily in their 40s. The etiology for three of these patients 

included a form of nephrotic syndrome, antiphospholipid syn-

drome and systemic lupus erythematosus. All three patients 

were diagnosed using standard MRI and MRV (Table 5).

Two of the five IIH patients were obese females of 

childbearing potential. After MRI confirmed the absence of 

intracranial lesions, the results of lumbar puncture demon-

strated that all patients had noticeably elevated cerebrospinal 

fluid pressure (Table 6).

The etiology for seven of the ten bilateral uveitis patients 

was Vogt–Koyanagi–Harada disease, with the majority hav-

ing redness and swelling of the optic nerves in both eyes as 

well as inflammation of the anterior chamber, macular edema, 

and serous retinal detachment (Table 7).

In terms of visual performance, the group of patients 

diagnosed with corrected distance visual acuity (CDVA) 

(0.05 LogMAR [logarithm of the minimum angle of resolu-

tion]) at the first consultation had pseudopapillitis, ADEM, 

optic disc drusen and leukemia, while the group with CDVA 

(0.2 LogMAR 0.05) had increased ICP and an unknown 

etiology. The group with CDVA (LogMAR 0.2) had uveitis, 

hypertensive retinopathy, and idiopathic optic neuritis, the 

latter of which was characterized by significantly reduced 

flicker values relative to the other diseases (Table 8). 

Discussion
We studied the etiology of patients initially confirmed 

with “bilateral disc swelling”. Increased ICP accounted 

for approximately 60% of the etiology while the remaining 

etiology was non-increased ICP diseases. Although many 

medical texts list the etiology of bilateral disc swelling, 

there have been no recently published studies that have listed 

the percentages of each etiology recorded at hospitals and 

clinics. Therefore, we compared our current findings to two 

studies that were published in 1971 and 1984, respectively.1,2  

Results of this comparison indicated that increased ICP was 

the most common etiology observed at each study site, with 

optic neuritis, ADEM, and optic disc drusen only seen at 

our facility. It is possible, however, that these other stud-

ies may have intentionally excluded optic neuritis, among 

other etiologies. On the other hand, anemia, lead poisoning 

and thyroid ophthalmology were not observed within our 

department, but were seen at the other study sites (Table 9). 

Thyroid ophthalmology appears to have been excluded from 

the scope of our study, as it would have initially been classi-

fied at our facility as thyroid ophthalmology or compressive 

optic neuropathy, rather than bilateral disc swelling.

Walsh and Hoyt’s Clinical Neuro-Ophthalmology3 incl

udes a description of the frequency of onset of bilateral disc 

swelling in various diseases. Specifically, papilledema was 

observed at the following frequencies: brain tumor, 80%; 

subdural hematoma, 50%; acute cerebral abscess, seven of  

26 cases; chronic cerebral abscess, 15 of 23 cases; subarach-

noid hemorrhage, 16% or 10%−24%; meningitis, 2.5% of  

2,178 cases or 12 of 530 cases; viral encephalitis, 19% of 68 

Table 4 Primary cancer site of metastatic brain tumors 

Primary tumor n

Lung 4
Prostate 1
Thyroid 1
Cervix 1
Stomach 1
Breast 1

Table 3 Causes of brain tumor

Brain tumor n Tumor site

Frontal lobe Occipital lobe Temporal lobe Parietal lobe Cerebellum  Brain stem

Metastatic tumor 9 1 2 3 3 4 1
Meningioma 7 4 1
Astrocytoma 5 1 1 2 1
Glioma 3 3 1
Glioblastoma 3 2 1
Acoustic neurinoma 2
Olfactory neuroepithelioma 1 1
Pineal tumor 1
Choroid plexus papilloma 1

Total 32 12 4 4 4 6 2
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Table 5 Cerebral venous sinus thrombosis

Patient number Sex Age (years) Onset risk Imaging modality

1 Male 24 Taking PSL for nephrotic syndrome MRI + MRV
2 Male 44 Antiphospholipid syndrome MRI + MRV
3 Male 43 None in particular MRI + MRV
4 Male 61 None in particular Angiography
5 Female 44 Taking PSL for SLE MRI

Abbreviations: PSL, prednisolone; MRI, magnetic resonance imaging; MRV, magnetic resonance venography; SLE, systemic lupus erythematosus.

Table 6 Idiopathic intracranial hypertension 

Patient number Sex Age (years) Onset risk MRI Cerebrospinal fluid pressure (mmH2O) 

1 Female 14 Obesity, SLE Normal 240
2 Female 34 Obesity Empty sella 250
3 Female 53 None Normal 330
4 Male 35 Hypertension Normal 490
5 Male 67 None Normal 370

Abbreviations: MRI, magnetic resonance imaging; SLE, systemic lupus erythematosus.

Table 7 Causes of uveitis

Disease n Anterior chamber inflammation (+) ME or SRD (+) 

Vogt–Koyanagi–Harada disease 7 7 5
Rheumatoid arthritis 1 1 0
Behçet’s disease 1 0 0
Unknown 1 1 1

Total 10 9 6

Abbreviations: ME, macular edema; SRD, serous retinal detachment; (+), positive finding.

Table 8 Visual acuity/central flicker frequency

Disease n First CDVA LogMAR  
right/left

First CDVA LogMAR  
min/max

CFF (red) Final CDVA LogMAR  
right/leftRight Left

Increased ICP 72 0.10/0.15  Blindness/0 34 33 0.10/0.10
Uveitis 19 0.40/0.30  2.40/0 32 34 0.10/0.22
Pseudopapillitis 10 0/0 0/0 39 39 0/0
Hypertensive retinopathy 6 0.22/0.40 0.82/0 31 29 0.05/0.15
Optic neuritis 2 0.10/0.40 0.70/0 26 14 0/0.10
ADEM 2 0.05/0 0.05/0 27 33 0/0
Optic disc drusen 2 0/0.05 0.05/0 33 28 0/0.05
Leukemia 1 0/0 0 – – –
Unknown 7 0.10/0.10 0.70/0 36 38 0/0

Abbreviations: LogMAR, logarithm of the minimal angle of resolution; CDVA, corrected distance visual acuity; CFF, central flicker frequency; ICP, intracranial pressure; 
ADEM, acute disseminated encephalomyelitis; min, minimum; max, maximum.

cases; and craniostenosis, 15% of 171 cases. Intracranial pres-

sure was elevated in 13 of 14 cerebral arteriovenous malfor-

mation patients, but disc swelling was only observed in three. 

With the exception of cerebral arteriovenous malformation 

(AVM) and encephalitis, all the diseases described above 

were seen in the results of the present study.

In children, optic neuritis is typically bilateral.4,5 Although 

our study found two adult patients with bilateral optic neu-

ritis, the current study identified no children who presented 

with this condition. However, bilateral optic neuritis occurred 

in 13 children admitted to our hospital for treatment between 

1999 and 2010.6 This was thought to be because only subjects 

with “bilateral disc swelling” were targeted in this study, and 

the disease name listed for these patients from the beginning 

was “bilateral optic neuritis”.

With regard to funduscopic differentiation between true 

optic disc edema (disc swelling) and pseudo optic disc edema 

(pseudopapillitis), Carta et al7 describe that peripapillary  

retinal folds seem to be related exclusively to optic disc 

edema. In our study, the diagnosis of pseudopapillitis was 

done with all normal patient indications of light reflex, visual 

acuity, critical frequency, and visual field.
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One disease that typically involves elevated ICP despite 

normal CT or MRI findings is CVST. Thus, combining MRV 

with these standard imaging modalities would be useful when 

attempting to diagnose this condition. MRV can be used to 

confirm venous filling defects because it enables clear visu-

alization of the major intracranial veins and cranial sinus 

without the use of a contrast agent.8

de Bruijn et al9 reported finding papilledema in 23 of  

56 CVST patients (41%), with poor outcomes observed in 

those patients who presented with intracerebral hemorrhage 

or with some degree of impaired consciousness. Although 

previous studies have asserted that Behçet’s disease is com-

plicated by CVST10,11 and Al-Fahad et al12 reported finding 

papilledema in eleven of 40 patients with neuro-Behçet’s 

disease (25.7%), none of the CVST patients in the present 

study had Behçet’s disease (Table 5). 

Another representative disease that leads to intracranial 

hypertension, although general CT and MRI may appear 

normal, is IIH. This condition is generally said to occur 

commonly among obese women of reproductive age,13 

but has also been reported in children and individuals  

aged 40 years.14–16 Thus, caution is warranted when 

examining patients over a wide range of age groups. Although 

follow-up may prove difficult in pediatric patients due to the 

inability to examine cerebrospinal fluid on a regular basis, 

several recent studies have determined that optical coherence 

tomography (OCT) may be an effective future modality for 

determining intracranial pressure via measurement of the 

retinal thickness.17–19 Headache has also been reported to be a 

frequent symptom of intracranial pressure.20 Even so, a study 

by De Simone et al21 described cases in which no headaches 

were present, suggesting the need for caution on the part of 

the diagnosing physician.

Furthermore, in a study on IIH and CVST by Lin et al22 

106 patients diagnosed with IIH were further examined by 

MRV, which resulted in the discovery of CVST in ten of the 

patients (9.4%). Daif et al23 used angiography to examine 

cases previously diagnosed with IIH and reported finding 19 

of 40 patients had CVST. These findings indicate that, when 

diagnosing IIH, it is essential to use MRV or other imaging 

techniques to rule out the possibility of CVST.

Conclusion
The most common etiology for bilateral disc swelling is 

intracranial pressure, but it can also be triggered by a variety of 

other causes. In studies of Japanese patients, pseudopapillitis 

is the most important differentiating disease. When attempt-

ing to diagnose the etiology of bilateral disc swelling,  patients 

should be immediately examined for the possible influence of  

other diseases which increase intracranial pressure. 
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