
Abstract

Purpose: To present the differential diagnosis and appropriate workup for patients with papilledema with elevated CSF total protein 
but no pleocytosis.

Case Report: Many patients are referred to Neuro-ophthalmology with a diagnosis of idiopathic intracranial hypertension who do 
not fulfill the diagnostic criteria. This case illustrates an example of vision-impairing papilledema with elevated CSF total protein 
without pleocytosis secondary to diabetes, severe hypothyroidism and multi-level spinal stenosis with disk herniation, which was 
rapidly corrected by optic nerve sheath fenestration (ONSF) with restoration of baseline vision. His disease course was complicated 
by subretinal hemorrhage from peripapillary choroidal neovascularization (PPCNV), which resolved with three intravitreal injec-
tions of bevacizumab.

Conclusion: Thorough workup of papilledema with elevated CSF total protein without pleocytosis can lead to unveiling of uncom-
mon etiologies of papilledema. If causative etiologies cannot be corrected rapidly, ONSF remains an effective method to relieve 
papilledema and to preserve vision. 
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Papilledema occurs when increased intracranial pressure (ICP) 
disrupts axoplasmic flow within the optic nerve leading to axonal 
edema [1-4] and optic disc capillary leakage.  It can be due to an 
intracranial mass, cerebral edema, changes in cerebrospinal fluid 
(CSF) production and absorption, venous outflow obstruction, ob-
structive hydrocephalus, or idiopathic intracranial hypertension 
(IIH). [4-6]  Rarely, papilledema may also occur in the setting of an 
arteriovenous fistula, [4, 6, 7] chronic inflammatory demyelinating 
polyneuropathy (CIDP), [8] diabetic neuropathy, [8] thyroid dys-
function, [8] or from intraspinal lesions. [4, 8, 9] This case report 

highlights the appropriate workup of chronic papilledema in the 
setting of elevated CSF protein, complicated by development of 
peripapillary choroidal neovascularization (PPCNV), treated suc-
cessfully with bilateral optic nerve sheath fenestration (ONSF) and 
intravitreal bevacizumab. Our patient had three potential etiologies 
for his elevated CSF protein: diabetes, severe hypothyroidism and 
multi-level spinal stenosis with disk herniation. 
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Patient did not tolerate acetazolamide and self-discontinued ther-
apy with worsening of his visual fields and papilledema prompting 
surgical intervention. He was treated with sequential ONSF with 
interval improvement in his visual acuity, color vision and visual 
field defects. His BCVA was 20/70 in both eyes.  Color vision im-
proved to HRR 11.5/14 in the right eye and 12.5/14 in the left eye.  
The subretinal hemorrhage resolved after three injections of be-
vacizumab. His papilledema improved significantly without signs 
of pallor. 

To summarize, our patient has three potential causes for his elevat-
ed CSF protein - diabetes, hypothyroidism and disc herniation. Dia-
betes has been reported to cause elevated CSF protein secondary 
to radicular demyelination [8] and appears to be duration-related. 
[10] Hypothyroidism has been shown to cause elevated CSF pro-
tein with the proposed mechanism of altered blood-brain barrier 
from low hormone levels rather than direct autoimmune response. 
[11] In fact, 6 out of the 15 patients with subclinical hypothyroid-
ism had normal CSF protein despite the presence of thyroid anti-
bodies. [11]

A 45-year-old man with uncontrolled diabetes, hypertension, and 
obesity (BMI 43) presented with a two-month history of headache, 
binocular horizontal diplopia, and vision loss bilaterally. His best-
corrected visual acuity at initial presentation was 20/70 (right eye) 
and 20/150 (left eye) with left afferent pupillary defect and reduced 
color vision on Hardy Rand and Rittler (HRR) plates (5/14 right eye 
and 1.5/14 left eye).  His ocular exam was significant for bilateral 
disc edema with disc hemorrhages and peripapillary subretinal 
hemorrhages. Retinal exam also showed microaneurysms, exudate 
and intra-retinal hemorrhage consistent with diabetic retinopathy.  
Humphrey visual field testing showed an enlarged blind spot with 
visual field constriction in the right eye and diffuse depression in 
the left eye.  He denied any use of minocycline, tetracycline, doxy-
cycline, lithium, corticosteroids or excess vitamin A intake preced-
ing his fulminant presentation with papilledema. MRI/MRV brain 
without and with gadolinium showed no mass lesion or venous 
sinus thrombosis but was suggestive of elevated ICP based on pro-
trusion of the optic discs into the globes, expansion of the perioptic 
CSF space, and a partially empty sella.  There was no abnormal T2 
hyperintensity or enhancement of the optic nerves. Lumbar punc-
ture (LP) showed an opening pressure of 34 cm H2O in right lateral 
decubitus position with CSF studies notable for high total protein 
(87), high glucose (188) and was otherwise normal (2 nucleated 
cells, negative Gram stain, and no growth on aerobic culture). He 
was started acetazolamide 500 mg extended-release BID with dose 
escalation to 1500 mg Qam and 1000 mg QHS.

Case Report

Repeat LP showed opening pressure of 17.2 cm H2O on acetazol-
amide. CSF showed no nucleated cells, 1-2 red blood cells, glucose 
190, total protein elevated at 167, negative Gram stain, aerobic cul-
ture, cytology and flow cytometry. He developed a subretinal hem-
orrhage with visual decline to 20/400 in his right eye due to PPCNV 
from elevated ICP, for which patient was treated with intravitreal 
bevacizumab. MRA brain was negative for dural AV fistula or central 
nervous system vasculitis. Exam by Neurology showed no evidence 
of acute or chronic inflammatory demyelinating polyneuropathy.  
MRI cervical/thoracic/lumbar spine was significant for multi-level 
spinal stenosis/disk herniation at C3-5, T8-10, and L4-L5, with a 
6 mm right paramedian disc protrusion contacting the right de-
scending L5 nerve root. Laboratory workup revealed elevated TSH 
(10.25), free T4 (0.7) and elevated thyroid peroxidase antibody 
(91). Serum protein electrophoresis to evaluate for possible POEMS 
syndrome showed no M protein.

Discussion

Figure 1: Top row shows florid papilledema in both eyes 
as well as subretinal hemorrhage in the right eye prior to 
treatment.  Bottom row shows improved papilledema two 

weeks after ONSF and resolved subretinal hemorrhage after 
intravitreal bevacizumab treatment.



Large studies of patients with lumbar disc herniation have dem-
onstrated elevated CSF protein presumed secondary to disrupted 
blood-nerve root barrier releasing plasma proteins into CSF. [12] 
On literature review, we found only one case report of disc hernia-
tion causing papilledema. [13] Michowiz et al. described a patient 
with disc herniation at T11-12 who had bilateral papilledema with 
normal CT and CTA head. [13] Interestingly, the opening pressure 
was normal and a lymphocytosis was identified with CSF total pro-
tein elevated at 150; however, there was resolution of his papille-
dema within 6 weeks of discectomy. [13] 

The development of papilledema from spinal lesions is rare, espe-
cially after ruling out spinal tumors such as ependymomas. [4, 8, 
13-15] In this case, it is plausible that our patient’s disc herniation 
caused mechanical stretching on the basement membrane along 
pia mater and subsequently disrupted the blood-nerve root barrier 
and lead to leakage of plasma protein into the CSF as suggested by 
Skouen et al. [12]  Many authors have attributed elevated ICP to 
increased total protein blocking CSF reabsorption. [4, 5, 9, 13-15]
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Our case adds to the current literature emphasizing the need to 
workup patients with papilledema and elevated CSF total protein 
without pleocytosis for underlying etiology of CSF protein eleva-
tion.  The differential diagnosis includes spinal tumors, epidural 
abscess, epidural hematoma, intracranial hemorrhage, enlarging 
syrinx cavities, spondylitic myelopathy, CIPD, diabetic neuropathy, 
and thyroid dysfunction. [8-15] For patients like ours whose caus-
ative etiology cannot be rapidly corrected, localized surgical man-
agement with ONSF can be sight-saving.

Figure 2: Top row shows patient’s Humphrey visual field 
prior to treatment.  Bottom row shows repeat Humphrey 

visual field after ONSF and intravitreal bevacizumab.
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