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 What’s Your Diagnosis?

Young Man With Headache, 
Confusion, and Hearing Loss

John D. Schwankhaus, MD; and Sarkis M. Nazarian, MD

A man presented with encephalopathy, hearing loss, and branch retinal artery occlusions.  
How would you treat the patient?

A 25-year-old male was found 
wandering naked in his room 
with the shower running 
after failing to come to work 

on a Monday morning. When found, 
he was able to talk and follow some 
commands but was confused about 
what was happening. He had expe-
rienced a right periorbital headache 
with nausea and vomiting for several 
days before admission. A computed 
tomography (CT) scan of the head at 
an outside hospital was negative. 

The patient had no history of tick 
or insect bites, skin rash, chest pain, 
shortness of breath, trauma, or illicit 
drug or alcohol use. He smoked a half 
pack of cigarettes per day. The patient 
had spent time in the military in the 
Middle East and North Africa 3 years 
earlier and had 3 tattoos. Over the 
past few months, he had been noted 
to be more aggressive, including hav-
ing gotten into a bar fight. His past 
medical history was significant only 
for documented hearing loss in the 
right ear per reports from the air base.

On examination, the patient’s 
temperature was 97.3°F, heart rate  

47 bpm, respirations 20 breathes/min, 
and blood pressure 97/60 mm Hg. His 
neck was supple, and the remainder of 
the general examination was normal. 
The neurologic examination revealed 
the patient to be awake and alert but 
apathetic, irritable, and refusing to talk 
after a few minutes. He was slow to 
respond, spoke loudly, and had a poor 
attention span. The patient was disori-
ented to time and place and remem-
bered 0/5 objects at 5 minutes.

 A cranial nerve examination re-
vealed that he was able to read, and 
visual fields were normal to confronta-
tion. Pupils were 3 mm and reactive. 
Nondilated direct retinoscopy could 
not be done due to poor cooperation. 
Eye movements were full, face moved 
symmetrically, and facial sensation 
was intact. Hearing was poor bilater-
ally. A motor examination revealed  
5/5 strength; muscle stretch reflexes 
were increased with unsustained ankle 
clonus and bilateral extensor plan-
tar responses. Sensory examination 
revealed that the patient was grossly 
intact to touch and vibration. Finger-
nose-finger and heel-to-shin testing 
were normal. Gait was ataxic.

Blood tests revealed 12,500/μL 
white blood cell (WBC) count (in-
creased mononuclear cells, 13.7%); 
hemoglobin, 14.6 g/dL; platelet count 

194,000/μL; and hematocrit, 43.6%. 
Electrolytes, general chemistries, vi-
tamin B12, thyroid-stimulating 
hormone, copper, erythrocyte sedi-
mentation rate, and urinalysis were all 
normal. The CT head scan was nor-
mal, and the urine drug screen and 
alcohol levels were negative. 

The initial audiologic evaluation 
revealed absent acoustic reflexes bi-
laterally at 500 Hz, 1 KHz, 2 KHz, and  
4 KHz. The brain stem auditory 
evoked potentials showed no replica-
ble waveforms from the right ear and 
a wave I present in the left ear with no 
other replicable waveforms.

A very broad differential diag-
nosis was considered at this point 
(Table 1). Lumbar puncture was 
performed with an opening pres-
sure of 17.5 cm H2O. There were  
10 WBC/μL with 12% segmented 
polymorphonuclear cells and 83% 
lymphocytes, 30 red blood cells/μL, 
glucose of 71 mg/dL, and protein of 
221 mg/dL. The Venereal Disease Re-
search Laboratory Test was nonreac-
tive; cryptococcal antigen, acid-fast 
stain, and bacterial and fungal cul-
tures were negative. The electroen-
cephalogram (EEG) showed mild 
diffuse slowing with frontal intermit-
tent rhythmic delta activity. The mag-
netic resonance imaging (MRI) was 
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significant for leptomeningeal and 
pachymeningeal enhancement with 
a small area of restricted diffusion in 
the splenium of the corpus callosum 
(Figure 1). Other cerebral spinal fluid 
and serum studies were negative or 
nonreactive (Table 2). 

The patient  completed a 2-week 
course of ceftriaxone 1 gram q 12 hours, 
vancomycin 1,000 mg q 12 hours, acy-
clovir 700 mg q 8 hours, and doxycy-
cline 100 mg bid without any notable 
clinical change. A repeat lumbar punc-
ture was acellular and had a protein of 
254 mg/dL. 

Two days later he worsened, be-
coming more withdrawn, unable to 
speak, irritable, and unwilling to be ex-
amined. He refused to get out of bed 
even with his family members present.  
A repeat MRI at this time showed 
continued meningeal enhancement, 
enlargement of the previously seen 
corpus callosal lesion, a new white 
matter lesion in the right parietal re-
gion, and a dark hole in the corpus 
callosum on the sagittal T1 image (Fig-
ures 2A and 2B). Audiometric testing 
showed profound hearing loss at low 
and high frequencies, with severe loss 
at middle frequencies in both ears. 

OUR DIAGNOSIS
At this point, a diagnosis must explain 
encephalitis/encephalopathy, hearing 
loss, and MRI findings of meningeal 
enhancement and lesions in the cor-
pus callosum and right parietal white 
matter. The main differential at this 
point included acute disseminated 
encephalomyelitis (ADEM), multiple 
sclerosis (MS), infection, and vascu-
litis/vasculopathy (especially primary 
central nervous system vasculitis). 
Acute disseminated encephalomyelitis 

usually has large, asymmetric lesions 
in the subcortical white matter and 
gray white junction, with corpus cal-
losal lesions being unusual. Meningeal 
enhancement is very rare, and hearing 
loss would be unusual as well.1 

Encephalopathy would be un-
usual in MS and if seen is usually 
associated with large confluent le-
sions (the Marburg variant). Menin-
geal enhancement would be rare on 
MRI, and the location of the corpus 
callosal lesion as shown on the T1- 
sagittal MRI would be atypical for 
both MS and ADEM (Figure 2B). 
Hearing loss has been described in 
MS, with a 4% to 5% incidence, often 
as the first manifestation and usu-
ally with full recovery.2 With the ex-

tensive evaluation and treatment in 
this case, infection was unlikely at 
this point. Primary central nervous 
system vasculitis remained a definite 
possibility and could explain most 
of the findings. However, there have 
been no reports of hearing loss or 
corpus callosal lesions in the litera-
ture with this latter condition. 

The presence of encephalopathy 
and hearing loss, in addition to the 
location of the corpus callosal le-
sion as demonstrated on the sagittal  
T1-weighted MRI (Figure 2B) 
suggested the need for an oph-
thalmologic consult with dilated reti-
noscopy and fluorescein angiography  
(Figure 3). A retinal examination 
showed branch retinal artery oc-

Table 1. Differential Diagnosis

Infectious encephalitis: viral (herpes virus, varicella-zoster virus, cytomegalovirus, West Nile, 
Saint Louis encephalitis, eastern equine encephalitis, enterovirus), syphilis, rickettsia (Rocky 
Mountain spotted fever, ehrlichia), listeria, mycoplasma

Autoimmune encephalitis: paraneoplastic and nonparaneoplastic limbic encephalitis, postin-
fectious (acute disseminated encephalomyelitis)

Chronic meningitis: fungus, mycobacterial, syphilis, Lyme disease, sarcoidosis, systemic 
lupus erythematosus, Behçet disease, primary central nervous system vasculitis, meningeal 
carcinomatous

Hypercoagulable state: antiphospholipid antibodies

Demyelinating disorders: multiple sclerosis, acute disseminated encephalomyelitis

Table 2. Nonreactive Studies

Cerebral Spinal Fluid

virus, enterovirus, Tropheryma whippellii

B. burgdofori

Serum

 
p antineutrophil cytoplasmic antibodies

 What is your diagnosis?

  How would you treat this 
patient?
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clusions with cotton wool spots 
(infarctions). Fluorescein angiog-
raphy showed branch retinal artery 
occlusions and arteriolar wall hy-
perfluoresence in one area. This dem-
onstrated the final feature of the triad 
of encephalopathy, hearing loss, and 
branch retinal artery occlusions, con-
firming the diagnosis of Susac syn-
drome (SS). 

DISCUSSION AND LITERATURE 
REVIEW
The patient was treated with a 3-day 
course of IV methylprednisolone  
1 g daily for 3 days, followed by oral 
prednisone 60 mg daily for 1 week, 
followed by a slow taper thereafter. 
Both his cognition and behavior im-
proved by the second day of treat-
ment, and this continued during his 
hospital stay. After a short stay in 
the rehabilitation unit, he was trans-
ferred to a facility closer to his home. 
Mental status improved almost to 
baseline, but he got minimal if any 
improvement in his hearing function. 
Despite the branch retinal occlusions, 
he had no noticeable deficit in his vi-
sual function.

John O. Susac, MD, first described 
2 women with a triad of encepha-
lopathy, hearing loss, and branch 
retinal artery occlusions as a syn-
drome that subsequently was named 
after him.3 The syndrome most fre-
quently affects women aged 20 to 40 
years. Headaches consistent with mi-
graines occur at onset in a majority 
of patients.4 Encephalopathy may be 
acute or subacute and mild to severe. 
Symptoms can include mood changes, 
personality change, bizarre behavior, 
hallucinations, memory and cognitive 
difficulties, ataxia, seizures, corticospi-
nal tract signs, and myoclonus.5,6 The 
retinopathy may cause scintillating 
scotomata or segmental loss of vision 
but may also be asymptomatic due to 
occlusions in very distal, branch ar-

teries. Hearing loss may be acute and 
severe or insidious and mild. Audi-
ometry shows low-to-mid frequency 
hearing loss.

Hearing loss is usually perma-
nent and, if severe, may require a 
cochlear implant.7 The disease 
course is variable and unpredict-
able. It may be monophasic, lasting 
under 2 years. This is often the case 
if encephalopathy occurs in the first 
2 years. Susac syndrome can also 
have a polycyclic course, with re-
missions lasting up to 18 years. A 
chronic continuous course has also 
been described.8 All 3 components 
of the triad are not always present, 
and those without encephalopathy 
are more likely to have a polycyclic 
or chronic continuous course. The 
differential diagnosis is broad, as in 
the present case.

A cerebral spinal fluid evaluation 
often shows an elevated protein of 
100 to 3,000 mg/dL, a mild lympho-
cytic pleocytosis (5-30 cells/mm), and 
oligoclonal bands may be present. 
Antiendothelial antibodies are pres-
ent in the serum but not specific (also 

seen in systemic lupus erythemato-
sus, rheumatoid arthritis, sarcoidosis, 
and juvenile dermatomyositis).8 The 
EEG usually shows diffuse slowing. 
The MRI is almost always abnormal, 
and studies have shown virtually 
100% have corpus callosal lesions. 
These occur in the central region of 

Figure 1. Diffusion-weighted 
axial magnetic resonance  
imaging of the brain, showing 
an area of restricted diffusion 
in the splenium of the corpus 
callosum.

Figure 2A. FLAIR-weighted axial 
magnetic resonance imaging of 
the brain, showing a white matter 
lesion in the right parietal lobe.

Abbreviation: FLAIR; !uid-attenuated inversion recovery.

Figure 2B. T1-weighted sagit-
tal image, showing a “hole” 
(arrow) in the splenium of the 
corpus callosum.
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the corpus callosum, consistent with 
infarction. Demyelinating lesions, 
with MS or ADEM, on the other 
hand, tend to occur on the infe-
rior surface of the corpus callosum. 
If SS is suspected, a sagittal fluid- 
attenuated inversion recovery 
(FLAIR) MRI should be obtained to 
look for these changes. About one-
third or more of MRIs show lep-
tomeningeal enhancement, and 
other lesions can be found scattered 
throughout the white matter, cerebel-
lum, brain stem, and gray matter.9 

Because relatively few cases have 
been described, SS etiology remains 
obscure at this time. The disease has 
an affinity for small precapillary ar-
terioles, of > 100 μm in diameter. 
The pathology shows necrosis and 
inflammatory changes of the endo-
thelial cells, making them the pri-
mary site of the immune attack. This 
immune-mediated injury leads to 
narrowing and occlusion of the mi-
crovasculature, with resulting isch-
emia of the brain, retina, and cochlea. 
This pathology is very similar to that 
of juvenile dermatomyositis, which 
involves muscle, skin, and the gastro-
intestinal tract.10

Treatment approaches are based on 
treatments for juvenile dermatomyo-
sitis. It is suggested that the patient 
be given pulse methylprednisolone 
therapy of 1 g per day for 3 days fol-
lowed by prednisone 60 mg to 80 mg 
per day for 4 weeks. Newer recom-
mendations suggest giving IV immu-
noglobulin in the first week as well, 
followed by additional courses every 
month for 6 months. Cyclophos-
phamide or mycophenolate mofetil 
should be considered for long-term 
treatment with consideration of etan-
ercept, cyclosporine, or rituximab in 
those who fail to respond.10 Aggres-
sive treatment is suggested, because 
this is a self-limiting disorder, but the 

deficits tend to be permanent.
This patient was atypical, because 

SS primarily affects young females. 
Review of the literature indicates that 
men account for about 25% of pa-
tients.8 The presentation, however, 
was not unusual and demonstrated 
the difficulty in making this diagnosis. 
In this patient with encephalopathy, 
the unusual feature was hearing loss, 
but it must be kept in mind that both 
hearing loss and visual changes can 
be difficult to identify in a confused 
patient. Brain stem auditory evoked 
potentials may be helpful in investi-
gating hearing loss in noncooperative 
patients. An MRI may show centrally 
located corpus callosal lesions. If SS 
is suspected, sagittal FLAIR images, 
which often are not routinely done, 
should be obtained. 

The most helpful evaluation is a 
dilated direct retinoscopy, which will 
usually show the branch retinal artery 
occlusions, and if not, fluorescein an-
giography will usually show a change. 
The presence of Gass plaques, yellow-
white retinal arterial wall plaques 
from lipid deposition into the dam-
aged arterial wall, with hyperfluores-
ence on fluorescein angiography is 
considered pathognomonic of SS.8 Es-
tablishing the diagnosis of SS as soon 
as possible is critical, because early 
treatment may lessen the degree of 
permanent disability.  ●
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Figure 3. Fundus of left eye, 
showing a branch occlusion 
(arrows) of the left superior 
retinal artery with cotton 
wool spots (infarction) in the 
distribution of this artery.


