
INTRODUCTION

Thalamic infarctions are commonly unilateral; bilat-
eral thalamic infarctions occur infrequently in patients 
with anomalous thalamus perfusion [1]. Paramedian 
infarction is the second most common type of thalamic 
infarction, after thalamogeniculate infarction, and is 
characterized by several neuropsychologic, oculomotor, 
and consciousness disturbances. While normally only 
one paramedian artery arises from a single P1 segment, 
in some, both paramedian arteries arise from a common 

P1 trunk. This anatomic variant is known as the artery 
of Percheron. Occlusion of this artery is rare and results 
in bilateral paramedian thalamic infarction [2], typically 
characterized by a triad of altered mental status, vertical 
gaze palsy, and memory impairment.

A rare case of clinical manifestation of pseudobulbar 
palsy is reported in [3]. The patient presented with weak-
ness in the muscles regulating swallowing, speech, and 
chewing because of an anatomical variation, the artery of 
Percheron, which resulted in bilateral paramedian tha-
lamic infarct.
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have been reported. We report here a rare case of acute severe pseudobulbar palsy as a manifestation of bilateral 
paramedian thalamic infarction.

Keywords  Pseudobulbar palsy, Thalamus, Infarction

Received November 2, 2015; Accepted February 2, 2016
Corresponding author: Jongmin Lee
Department of Rehabilitation Medicine, Konkuk University Medical Center, Konkuk University School of Medicine, 120-1 Neungdong-ro, Gwangjin-
gu, Seoul 05030, Korea. Tel: +82-2-2030-5345, Fax: +82-2-2030-5379, E-mail: leej@kuh.ac.kr
ORCID: Hye Yeon Lee (http://orcid.org/0000-0001-6625-3471); Min Jeong Kim (http://orcid.org/0000-0003-3213-0697); Bo-Ram Kim (http://orcid.
org/0000-0002-5463-1268); Seong-Eun Koh (http://orcid.org/0000-0002-0446-1889); In-Sik Lee (http://orcid.org/0000-0001-8167-7168); Jongmin Lee 
(http://orcid.org/0000-0001-8718-0099).

 This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0) which permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2016 by Korean Academy of Rehabilitation Medicine



Hye Yeon Lee, et al.

752 www.e-arm.org

CASE REPORT

A 61-year-old male visited the emergency room with 
sudden-onset dysarthria and dysphagia without definite 
motor impairment. He was a chronic alcoholic and had 
been on regular medication for hypertension and dia-
betes mellitus. He was afebrile, had a regular pulse (79 
beats/min) and his blood pressure was 149/80 mmHg.

Laboratory investigations were unremarkable, with the 
exception of mildly elevated levels of alcohol (10.1 mg/
dL; normal range, <10 mg/dL) and fibrinogen (359 mg/
dL; normal range, 170–350 mg/dL). The result of a plate-
let function test was 11 U (normal range, 64–156 U).

Upon neurological examination, the patient was ir-
ritable and his cognition was slightly impaired, with a 
Mini-Mental State Examination (MMSE) score of 25/30. 
He could not answer questions related to time orienta-
tion, recall, calculation, or parts of language correctly. 
His pupils were isocoric with symmetric pupillary light 
reflexes. His facial and buccal sensation was normal, but 
he showed upward gaze limitation in the gaze test (Fig. 1). 
He was dysarthric and had a hypernasal voice. Swallow-

ing was difficult and he frequently choked on his saliva. 
The soft palate drooped bilaterally; the gag reflex was 
present. Tongue movements were slow and of limited 
range. Tongue protrusion was markedly weak without 
deviation. A cerebellum function test revealed that his 
hands were tremorous during the finger-to-nose test, 
while performance on the heel-to-shin test was intact bi-
laterally. His sensory function was intact, with the excep-
tion of proprioception and touch on the lower limbs.

An emergent enhanced brain computed tomography 
(CT) revealed the possibility of bilateral thalamic infarc-
tion and mild atherosclerotic changes in the left and right 
cavernous and petrous internal carotid artery (ICA), left 
ICA origin, and the V4 segment of the left vertebral artery 
with no significant stenosis, later confirmed by magnetic 
resonance imaging (MRI) as areas of restricted diffu-
sion. MRI showed symmetrical high signal intensity in 
both thalami on diffusion-weighted and fast spin-echo 
T2-weighted images and low signal intensity on appar-
ent diffusion coefficient maps at the same level, while no 
brainstem lesion was found. CT angiography showed an 
artery of Percheron (arrowhead) originating from the left 

Fig. 1. Upward gaze limitation in nine diagnostic positions of gaze. When asked to look in the 9 diagnostic positions of 
gaze (up and to the right, up, up and to the left, right, straight ahead, left, down and to the right, down, and down and 
to the left) the upper gaze was limited (first row).
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P1 posterior cerebral artery (Fig. 2). Thus, we diagnosed a 
bilateral paramedian thalamic infarction.

Three days after onset, an initial assessment of dyspha-
gia was performed. A videofluoroscopic swallowing study 
(VFSS) showed severe dysfunction. In the oral phase, 
motor control including lip sealing, tongue control, and 
mastication was inadequate and oral transit time was de-
layed with tongue base residue. In the pharyngeal phase, 
laryngeal elevation was severely decreased and pharyn-
geal transit time was prolonged with slurred pharyngeal 
wall movement; 50% of food material remained in val-
lecular and pyriform sinuses after swallowing.

The patient was transferred to a rehabilitation unit after 
acute-stage management in the Department of Neurol-

ogy. An initial speech assessment performed 9 days after 
symptom onset revealed severe dysarthria with hyperna-
sality, palilalia, and imprecise consonants. Alternating 
motion rates (AMRs) and sequential motion rates (SMRs) 
were reduced and speech intelligibility decreased to 
50%–55%. The patient underwent dysphagia treatments 
such as oromotor exercises, pharyngeal tactile stimula-
tion, tongue retraction exercises, effortful swallowing ex-
ercises, vocal cord adduction exercises, the Mendelsohn 
maneuver, and shaker exercises. He also received respi-
ration-phonation training, and dysarthria treatment.

Motor- and sensory-evoked potential tests were also 
performed. There was no definite abnormal finding upon 
motor-evoked potential stimulation, revealing no cortical 
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Fig. 2. Initial brain computed tomography (CT) angiography and magnetic resonance images. (A) Axial diffusion-
weighted imaging sequences. (B) Apparent diffusion coefficient image. (C) Coronal T2 image showing an acute bilat-
eral paramedian thalamic infarction (arrows). (D) CT angiography. (E) Magnified image of the basilar and posterior 
cerebral arteries demonstrating an unpaired thalamic perforating artery (arrowhead) arising from the proximal P1 
segment of the left posterior cerebral artery supplying the bilateral thalami. (F) Axial T2 FLAIR image showing no mid-
brain lesion.



Hye Yeon Lee, et al.

754 www.e-arm.org

pathway dysfunction when the bilateral abductor pollicis 
brevis muscle and abductor halluces muscle were stimu-
lated. For somatosensory evoked potential stimulated on 
both limbs, both median nerve latencies recorded in N20 
were in the normal range. However, when both posterior 
tibial nerves were stimulated, increased latencies in P1 
were observed. The latency was 43.50 ms for the right 
side and 43.40 ms for the left side (Fig. 3). These results 
were suggestive of somatosensory dysfunction.

The follow-up VFSS was performed 4 weeks after the 
first test, 31 days after symptom onset. Oral transit time 
and motor control improved but bolus formation and 
propulsion remained inadequate, with tongue base resi-
due. Decreased laryngeal elevation and pharyngeal time 
and residue of the vallecular and pharyngeal wall were 
still observed, but no aspiration or penetration occurred 
during tests with dysphagia diets 2 (Toromi-up A, 2 g per 
liquid 100 mL; Nisshin OilliO, Tokyo, Japan) and 3 (Toro-
mi-up A, 1 g per liquid 100 mL; Nisshin OilliO)

One month after the infarction, dysarthria had im-

proved to moderate severity; speech intelligibility was 
60%–65%. AMRs and SMRs were still reduced. The per-
centage of correct consonants was 86.05%. The MMSE 
score improved from 25 to 27. The patient was discharged 
after 34 days in hospital.

Pseudobulbar palsy symptoms remained at discharge 
and dysphagia and dysarthria treatment continued for 1 
month. He exhibited upward gaze palsy during an outpa-
tient visit at 6 months after discharge. 

DISCUSSION

We present a rare case of acute severe pseudobulbar 
palsy as a manifestation of bilateral paramedian thalamic 
infarction. When bilateral medial thalamic infarcts are 
found, occlusion of the artery of Percheron should be 
considered as the main diagnosis.

Normally, the thalami and midbrain receive blood sup-
ply from both the anterior (internal carotid arteries) and 
posterior (vertebra-basilar system) circulation. The pos-
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Fig. 3. Increased latencies for both 
posterior tibial nerves represent-
ing somatosensory dysfunction. 
When upper extremities were 
stimulated for somatosensory 
evoked potentials, both median 
nerves were within the normal 
range (A, B). However, increased 
latencies were observed for both 
posterior tibial nerves when the 
lower extremities were stimulated 
for somatosensory evoked poten-
tials (C, D).
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terior circulation supplies the medial aspects via branch-
es arising from the P1 segments, and the lateral and su-
perior aspects via branches arising from the P2 segments 
of the posterior cerebral arteries. Percheron described 
three possible variations involving the paramedian tha-
lamic-mesencephalic arterial supply (Fig. 4). The second 
variant, consisting of a common trunk arising from one 
of the P1 segments providing bilateral distribution, is 
known as the artery of Percheron [4]. Given that the clini-
cal manifestations are related to the topography of the 
lesions, we believe that both infarctions were located in 
the anterolateral or medial thalamic territory. Bilateral 
involvement of the anteroventral and ventrolateral nuclei 
was the most likely. Recent studies reveal projections 
from the anteroventral nucleus to the caudal and medial 
orbitofrontal cortex. Similarly, the ventrolateral nucleus 
possesses reciprocal and topically arranged diffuse con-
nections with cortical areas 4 and 6, and the medial parts 
of this nucleus possess connections with the face cortical 
areas [5]. Thus, we speculate that bithalamic lesioning of 
these nuclei completely interrupted the thalamocortical 
projections to the face, resulting in acute pseudobulbar 
palsy via diaschisis [6]. This diaschisis phenomenon de-
pends on thalamocortical interconnections and provides 
corroborating physiological evidence for the hypothesis 

of distributed neural circuits and a mechanism for the 
behavioral deficits in patients with focal thalamic lesions.

If the lesion involves corticobulbar fibers but not cor-
ticospinal neurons, then there will be no paralysis of the 
upper or lower extremities, as reported here. Lesions of 
medial thalamus disrupt the corticofugal fibers that lead 
from the motor and premotor cortices to the nucleus of 
Darkschewitsch and the interstitial nucleus of Cajal in 
the midbrain, which are concerned with vertical gaze (up 
and down).

Our case presents several important clinical variations. 
Firstly, altered mental status can present anywhere on 
the spectrum from drowsiness to coma. Our patient dem-
onstrates that a bilateral paramedian infarct may present 
with no loss of consciousness, but mild cognitive impair-
ment and irritability. This differs greatly from previous 
case reports [7,8] of difficulty maintaining normal con-
sciousness for several days. The decreased level of con-
sciousness is reportedly due to affected midline thalamic 
nuclei, which extend rostrally from the reticular activat-
ing system [8]. Secondly, the patient showed no motor 
weakness. Dysarthria and dysphagia without other neu-
rologic deficits are indications for screening for lacunar 
infarction. Also, MRI showed a focal infarction isolated 
to the bilateral paramedian thalami while the remainder 
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Fig. 4. Schematic representation of variations of the paramedian thalamic-mesencephalic arterial supply according to 
Percheron. (A) In the most common variation, many small perforating arteries arise from the P1 segment of the PCA. 
(B) The AOP is a single perforating blood vessel arising from a P1 segment. (C) In the third variant, an arcade of perfo-
rating branches arises from an artery bridging the P1 segments of both PCAs. PCoA, posterior communicating artery; 
PCA, posterior cerebral artery; BA, basilar artery; SCA, superior cerebellar artery; AOP, artery of Percheron.
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of the hemispheres and the brain stem appeared normal 
(Fig. 2). These findings suggest that this syndrome is due 
to an interruption of the supranuclear fibers to the mid-
brain vergence neurons.

Thirdly, based on the patient’s alcohol history and 
hand tremors, alcohol withdrawal seizure and delirium 
tremens were considered. Further, we were aware that 
chronic alcoholism might have affected cognition or re-
sulted in sensory symptoms.

To our knowledge, this is the second report that bilat-
eral thalamic infarction on specific nuclei could manifest 
as acute pseudobulbar palsy. Physicians should be aware 
that upward gaze palsy coupled with dysarthria and dys-
phagia may be a presentation of bilateral thalamic infarc-
tion.
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