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1 | INTRODUCTION

Wallenberg syndrome (WS), also known as lateral med-
ullary syndrome (LMS) or posterior inferior cerebellar
artery syndrome (PICA), was first described by Adolf
Wallenberg in 1895." It is a relatively uncommon stroke
due to vascular event (ischemia) in the lateral part of the
medulla oblongata in the brain stem with slightly male
predominance.'? The blockade of the artery results in the
ischemia, commonly occurring in the vertebral artery or
posterior inferior cerebellar artery.

Wallenberg syndrome has a wide and varied neurolog-
ical manifestations which occur according to the extent of
the damage. WS or LMS can be clinically identified as the
triad of Horner syndrome, ipsilateral ataxia, and contra-
lateral hypoalgesia. Studies show that 75% of the patients
have sudden onset of the symptoms. Sensory signs and
symptoms are mostly the reported ones. Similarly, vertigo,
nystagmus, headache, hoarseness, dysphagia, dysarthria,
and facial paresis are the other clinical presentations of
this syndrome."

The most common risk factor for developing LMS is
vertebral artery dissection and atherosclerosis.>* Vertebral
artery dissection is more common in younger adults’
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A 26-year-old man presented with difficulty swallowing, dizziness, hiccups, and
Horner's syndrome. Clinical and neuroimaging collaboration confirmed lat-
eral medullary syndrome. Polycythemia was identified as the only attributable
risk factor. However, the cause of polycythemia could not be assessed further.
Polycythemia was managed with phlebotomy.
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whereas atherosclerosis in older patients having hyper-
tension, diabetes, cigarette smoking, and/or coronary ar-
tery disease concomitantly.* Computed tomography (CT)
angiogram or magnetic resonance (MR) angiogram is very
helpful in identifying the site of vascular occlusion and
to rule out uncommon causes such as vertebral artery
dissection.

Occasionally, an association of polycythemia has been
drawn in the literature with focal cerebral ischemia,®’ but
none have yet described for WS. High blood viscosity, a
consequence of polycythemia, causes reduced cerebral
blood flow which can cause stroke. Herein, we report a
26-year-old otherwise healthy male who presented with
left lateral medullary syndrome with complaints of dys-
phagia, ataxia, and hiccup in setting of polycythemia.

2 | CASE PRESENTATION

A 26-year-old man presented to the outpatient department
with difficulty swallowing, dizziness, and unsteadiness
along with hiccups for ten days. The difficulty in swal-
lowing was sudden in onset, non-progressive, and was
associated with speech disturbances which manifested
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as decreased volume of voice and nasal intonations. He
developed cough and nasal regurgitation with intake of
both water and food. Similarly, the patient described sud-
den onset persistent spinning sensation and tendency to
fall toward left side when he attempted to walk on the
floor and sit upright on his bed. There was no associated
tinnitus, fever, headache, loss of consciousness, weak-
ness of limbs, and loss or altered sensation over his body.
Likewise, the hiccups were frequent and persistent such
that it interfered with his sleep and speech.

He was otherwise healthy, active, and had no signifi-
cant chronic illnesses. His family and psychosocial history
were unremarkable. Nevertheless, there was a three pack-
years of smoking history. He did not consume alcohol.

On physical examination, the patient was 163 cm and
weighed 52 kg with blood pressure 130/80 mm of Hg,
pulse 88/min, and respiratory rate 16 breaths/min with
an O, saturation (SpO,) of 96% in room air. The general
examination was unremarkable. The chest was clear to
auscultation, cardiovascular, and abdominal examination
were unremarkable.

On neurological examination, the higher mental func-
tion was intact. The signs of meningeal irritation were ab-
sent. Eye movements were normal. There was mild ptosis
on left eye (Figure 1). Examination of cranial nerves was
unremarkable except for the nerves seventh and ninth/
tenth: Deviation of angle of mouth to the right side with
non-prominent nasolabial fold; uvula was deviated to the
right and absent gag reflex. Superficial and deep tendon
reflexes were normal. Flexor plantar response was seen in
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FIGURE 1 Deviation of angle of mouth to the right side with
non-prominent nasolabial fold along with mild ptosis

either side. Tone and bulk of the muscles in the limbs were
normal. In contrast to the motor examination, sensory
examination, however, revealed decreased pin prick and
temperature sensation on right half of the body as com-
pared to the left. Deep sensation was preserved. Abnormal
cerebellar signs were present on the left side including
intention tremor, dysdiadochokinesia, finger-nose-finger,
and heel shin test. The patient had ataxic gait with ten-
dency to sway toward the left, and he could not perform
tandem walking.

Investigations showed abnormal urine analysis and
polycythemia (Table 1).

Urinalysis showed light reddish colored urine, which
was slightly turbid with 3+ proteinuria and packed Red
Blood Corpuscles (RBCs) in high power field.

The arterial blood gas revealed pH of 7.4, P,CO, of
34.5mmHg, P,0,0f 111 mmHg and HCO; of 22.1 mmol/L.
24-hour urine protein was 250 mg. Standard autoimmune
markers including anti-nuclear antibodies were negative.
Chest X-ray and electrocardiography did not show any
remarkable findings. Subsequently, transthoracic echo-
cardiography was done, which did not reveal any valvu-
lar heart disease, thrombus, and vegetations. The patient
was managed conservatively along with occupational gait
therapy. He was kept on aspirin 150 mg orally and 350 cc
of blood was let down as per the hospital guideline.

On neuroimaging, there was approximately
12.2 X 8.5 mm sized, T1 low intensity (Figure 2), T2/
fluid attenuated inversion recovery (FLAIR) sequence
high signal intensity, area noted in left posterolateral
aspect of medulla (Figure 3A,B). The corresponding
area showed restriction of diffusion on DWI (Diffusion
Weighted Imaging) which is suggestive of Left posterolat-
eral medullary infarct (Figure 4). Moreover, loss of flow
void was seen in the visualized part of the vertebral ar-
tery likely due to thrombus in FLAIR image (Figure 5).
Neuroimaging ruled out acute demyelinating disease such
as multiple sclerosis and space occupying lesions on the
posterior fossa. Further investigations were done to find
the possible etiology that could explain the cause for the
symptoms. Subsequently, computed tomography (CT) an-
giography of head and neck was performed which showed
normal internal and external carotid arteries bilaterally,
and normal Circle of Willis. However, non-opacification
of V1 to V4 segment of left vertebral artery with distal
reformation of V5 segment was noted along with basilar
artery fenestrations.

Bone marrow aspirated from left posterior superior
iliac spine revealed normocellular marrow and was nega-
tive for malignancy. Eventually, biopsy sample of marrow
was taken from the same site which showed mild hyper-
cellular marrow for age with trilineage growth including
erythroid, granulocytic, and megakaryocytic proliferation.
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TABLE 1 Patient's abnormal laboratory values following
admission, which demonstrated polycythemia

Normal
Parameters Result reference
Hematological investigation
CBC
a. Hemoglobin (g/dl)  23.4 14.0-18.0
b. Total leukocyte 10,200 4000-11,000
count (cells/mm®
c. Differential leukocyte count (%)
Neutrophil 85 40-75
Lymphocyte 12 20-45
Monocyte 2 1-10
Eosinophil 1 0-6
Basophil 0 0-1

d. Total platelet
count (cells/mm®

e. Total RBC count

128,000 150,000-400,000

7.48 million 4.5-5.5 million

(cells/mm?
f. PCV (%) 70.9 40-54
g. MCV (fl) 94.9 82-92
h. MCH (pg) 31.3 26-34
i. MCHC (%) 33.0 32-36
Prothrombin time (PT)  14.0 11-16
O]
PT control (s) 12.0
INR 1.28
aPTT (s) 30.0 25.4-38.4
Liver function test
Total bilirubin (mg/dl) 1.7 0.3-1.2
Direct bilirubin (mg/dl) 0.4 <0.2
Alkaline phosphatase 57 30-120
(U/L)
ALT (U/L) 24 <50
AST (U/L) 42 <50
Total protein (g/dl) 6.0 6.3-8.3
Albumin (g/dl) 3.5 3.5-5.5
Lactate dehydrogenase 315 0-246
(U/L)
Random blood sugar 78 60-145
(mg/dl)

Abbreviations: ALT, alanine transferase; aPTT, activated partial
thromboplastin time; AST, aspartate transferase; CBC, complete blood
count; INR, International Normalized Ration; MCHC, mean corpuscular
hemoglobin concentration; MCV, mean cell volume; PCV, packed cell
volume; RBC, red blood corpuscle.

Serum erythropoietin (EPO) was just above the upper ref-
erence limit with level of 30.40 mIU/ml (Reference range:
4.30-29.00). In addition, Janus Kinase (JAK) 2 Exon 14
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FIGURE 2 Low signal intensity area on T1-weighted image of
brain on axial section

and Exon 12 mutations were not detected. With this, sec-
ondary polycythemia was considered as likely etiology.

3 | DISCUSSION

Polycythemia can have a primary or secondary and con-
genital or acquired cause. In primary polycythemia,
there is increase in RBC mass due to intrinsic defect in
the erythroid compartment in the bone marrow, whereas
in the secondary polycythemia, EPO stimulates the bone
marrow to produce red blood cells. Primary polycythemia
involves the classical Polycythemia Vera which is identi-
fied by JAK2V617F exon 14 mutations in more than 90%
patients, majority of those negative for exon 14 mutation
possess mutations in exon 12.%*° Secondary polycythemia
differs from the former in that there is an increase of RBC
mass caused by elevated serum EPO but that is not al-
ways the case as suggested by Mahe et al.'! Most often,
this is due to an appropriate physiologic response to tis-
sue hypoxia, but secondary polycythemia can also result
from autonomous EPO production (e.g., an EPO-secreting
tumor). Secondary polycythemia develops in various car-
diac, pulmonary or renal diseases, or from external hy-
poxia conditions.*?

Blood viscosity has an exponential relation to he-
matocrit with aggregation of red cells increasing at
high hematocrit levels. This generates a potential for
vascular stasis provided red cell production is left un-
checked.'®* In this circumstance, thrombosis can occur
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even in the absence of other mechanisms contributing
to it. Accordingly, platelet-vessel wall interaction is en-
hanced at higher hematocrit levels irrespective of nor-
mal flow rates found in the arterial circulation. This
mechanism could contribute to higher incidence of

FIGURE 3 (A) High signal intensity
area on T2-weighted image of brain on
axial section. (B) High signal intensity
area noted in left posterolateral aspect of
medulla on axial FLAIR sequence. FLAIR,
Fluid attenuated inversion recovery

FIGURE 4 Left posterolateral area
is bright on DWI (Diffusion Weighted
Imaging) and dark on ADC (Apparent
Diffusion Coefficient), suggesting the
restricted diffusion

arterial thromboses without requiring an elevation in
platelet count.'” Marginalization of platelets, increased
contact of platelets to vessel wall, and effect of high he-
matocrit on vessel walls satisfy all the three components
of Virchow's triad. In line with this thought, strokes
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FIGURE 5 Loss of flow void seen in the visualized part of the
vertebral artery in FLAIR image on axial section. FLAIR, Fluid
attenuated inversion recovery

manifesting in patients with polycythemia are due to
propagation of a local thrombus.'®"’

Investigation for the cause starts with repeat and con-
firmation of the raised hemoglobin and measurement
of an EPO level to indicate whether to pursue primary
or secondary causes and then further investigations as
appropriate.’® In our case, after evaluating for and rul-
ing out all possible causes for polycythemia, we came to
conclude renal disease might be the culprit for second-
ary polycythemia. However, CT scan of the abdomen did
not show any renal pathology and we could not proceed
further as patient denied for having renal biopsy despite
indication. The management options for erythrocytosis
include low dose aspirin and phlebotomy.'® However,
there is no evidence suggesting routine use of phlebot-
omy for management secondary polycythemia.'® But as
per our hospital guideline, we proceeded with phlebot-
omy for our patient.

Renal diseases are also closely associated with sec-
ondary polycythemia. Diseases including primitive
neuroectodermal tumor (PNET), nephroblastoma, carci-
noid, and neuroblastoma need to be ruled out.?’ In order
to evaluate the presence of any renal etiology, urinalysis,
renal function tests, renal ultrasound, and CT scan are
required.?

Management of acute ischemic stroke in polycythemia
is also unique; it is the only situation where the American
Heart Association stroke guidelines suggest a possible
value of haemodilution.?? Hence, we treated our patient

with hemodilution with venesection. We hope that this
case report serves as a reminder of the association of LMS
and secondary polycythemia.

At present, despite the limitations of the report, an un-
identified renal disease was the most likely etiology for the
present findings which is strengthened by the presence of
hematuria and proteinuria on urinalysis; therefore, we
would like to draw the attention to this unprecedented
case in light of higher rates of adverse outcomes in undi-
agnosed cases.

4 | CONCLUSION

Although unusual, LMS may be an initial presentation of
polycythemia. Ischemic stroke in a previously healthy in-
dividual who has polycythemia but minimal risk factors
for stroke, requires further hematological workup in line
of polycythemia. One might actually have grave conse-
quences such as stroke if polycythemia is not diagnosed
and addressed on time. All clinicians involved in the care
of patients with stroke should be aware of the possible as-
sociation of secondary polycythemia with ischemic stroke.
Establishing etiology of polycythemia should be major
goal in its workup till resources are available.
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