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« Stroke involving the Lt insular cortex is accompanied by severe oral apraxia.
« Cerebrolysin concentrate is effective for severe oral apraxia after stroke.
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ABSTRACT

Cerebrolysin concentrate is a medication whose main active ingredient is brain-derived
neurotrophic factor. It has been reported to help in the restoration of cognitive function
and overall physical function after brain injuries. We present the case of a 72-year-old man
with severe oral apraxia due to a left middle cerebral artery ischemic stroke involving the left
insular cortex. He was being tube fed due to severe oral apraxia with cognitive decline that
made it difficult for him to even imitate simple oral movements. The patient initially had
impaired consciousness and cognitive function. He also had limited physical activity due

to acute stroke complications, such as hemorrhagic transformation of cerebral infarction,
and required bed rest until 23 days after onset. The patient received intravenous cerebrolysin
concentrate in addition to intensive rehabilitation therapy from 23 days after onset. After
rehabilitation and administration of cerebrolysin concentrate, there was a marked recovery
within a short period of time to the point where oral intake of a regular diet was possible,
indicating a significant improvement in oral apraxia. It is a notable example of the potential
therapeutic effect of cerebrolysin concentrate for post-stroke oral apraxia.

Keywords: Apraxias; Brain-Derived Neurotrophic Factor; Cerebrolysin; Stroke

INTRODUCTION

Stroke remains a significant global health concern affecting millions of individuals, particularly
in the elderly population, where it ranks among the leading causes of death and disability [1].
About 60%—-80% of all strokes are ischemic strokes, characterized with irreversible changes

in brain tissue attributed to ischemia, resulting in subsequent disability for the patient [1,2].
Therefore, in the acute phase, reperfusion strategies involving pharmacological and mechanical
interventions are widely used to minimize ischemic damage [2]. Extending the therapeutic
approach of neuroprotection and repair, recent clinical studies have also explored strategies to
repair brain cells that have already been damaged after stroke [3].

Brain-derived neurotrophic factor (BDNF) is known to improve brain plasticity, contributing

to the formation of new neuronal synapses, and thus improving consciousness and cognitive
function in degenerative brain disorder such as Alzheimer’s disease [4]. Recently, clinical
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studies have reported that BDNF has a positive effect on neuroprotection and neurorecovery
of brain cells in the post-stroke rehabilitation phase [5,6].

Cerebrolysin concentrate is a medication whose main active ingredient is BDNF, which
belongs to the category of neuropeptide preparations [5,7]. It has been reported to help in
the restoration of cognitive function and overall physical function after brain injuries [8-12].
However, to our knowledge, there is no report of this medication in patients with post-stroke
oral apraxia. We report a case of a patient with left middle cerebral artery ischemic stroke
who had severe cognitive and physical impairment, accompanied by severe oral apraxia,
which made oral ingestion of any diets impossible. The patient showed significant functional
improvement after receiving cerebrolysin concentrate via intravenous infusion in addition

to rehabilitation. In addition to the recovery of cognitive and physical functions, the severe
oral apraxia also improved, and within a short period of time, swallowing function improved
and he was able to orally ingest his regular diet, which is a notable example of the potential
therapeutic effect of cerebrolysin concentrate for post-stroke oral apraxia.

CASE DESCRIPTION

A 72-year-old male patient was found collapsed outside his home and brought to the
emergency department, where brain magnetic resonance imaging (MRI) confirmed a left
middle cerebral artery infarction. The infarct involved the left basal ganglia, corona radiata,
supramarginal gyrus, arcuate fasciculus, primary motor cortex, premotor cortex, and insular
cortex (Fig. 1). The patient had a history of lumbar spondylosis, spinal stenosis, diabetes, and
atrial fibrillation, but was capable of independent ambulation and activities of daily living
(ADLs) prior to the stroke. His initial National Institutes of Health Stroke Scale (NIHSS)

score was 12 out of 42, and his right upper and lower extremity muscle strength was Medical
Research Council (MRC) grade 2. Admitted to the neurology department, the patient received
acute stroke care and was transferred to the rehabilitation department 14 days after onset.

On the 15th day after onset, the first day of transfer to the rehabilitation department, he had
a decrease in consciousness and underwent a follow-up MRI, which revealed hemorrhagic
transformation of the infarcted area. To stabilize his vital signs, the patient had to be placed
on bed rest with fluid therapy. It was 23 days after onset when vital signs were stable and
rehabilitation could begin in earnest, and we began treatment with cerebrolysin concentrate
via intravenous infusion concurrent with rehabilitation. Rehabilitation included 2 hours

of physical therapy and 1 hour of occupational therapy each day for 5 days per week, and

Fig. 1. Brain diffusion-weighted magnetic resonance imaging, involving left insular cortex.
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Cerebrain® (Daewoong-Bio, Jecheon, Korea) was administered through intravenous infusion
for 14 days, with a daily dose of 20 mL diluted in 100 mL normal saline.

The patient's condition prior to cerebrolysin concentrate administration was MRC grade 2
overall muscle strength of the right upper and lower extremity, with a Coma Recovery Scale
(CRS) [13] of 7 (Auditory 1, Visual 2, Motor 3, Oromotor/verbal 1, Communication O, Arousal
0). He was completely dependent on caregivers for ADLs in bed, unable to imitate oral or
limb movements, and unable to speak spontaneously. His Berg Balance Scale (BBS) score,
which indicates balance ability, was 0, and his modified Barthel index (MBI) score, which
indicates performance ADLs, was 0. He had a score of O on the Korean version of the French
Aphasia Screening Test (K-FAST) [14]. The oral domain score in the Limb and Oral Apraxia
Test [15] was 0, and severe oral apraxia necessitated tube feeding (Table 1).

On day 5 of cerebrolysin concentrate administration (28 days after onset), the patient's CRS
score improved to 13 (Auditory 2, Visual 3, Motor 5, Oromotor/verbal 1, Communication O,
Arousal 2). Motor function improved, allowing him to balance himselfin a seated position,
and he was able to perform a formal speech assessment. At the completion of 14 days of
cerebrolysin concentrate therapy (36 days after onset), his CRS score reached 18 (Auditory

Table 1. Key clinical progressions

Outcomes 23 days after onset 36 days after onset 58 days after onset
(before cerebrolysin (completion of cerebrolysin (at discharge)
administration) administration)

CRS_Auditory 1 3 4
CRS_Visual 2 4 5
CRS_Motor 3 5 6
CRS_Oromotor/verbal 1 2 3
CRS_Communication 0 2 2
CRS_Arousal 0 2 8
CRS_Total 7 18 23
MMSE Uncheckable Uncheckable 7
K-FAST 0 3 4
Upper extremity strength on the paretic side MRC 2 MRC 3 MRC 3
Lower extremity strength on the paretic side MRC 2 MRC 3 MRC 3
BBS (0] 23 80

MBI 0 29 75

Oral apraxia test (16)
Verbal command (8)

Imitate blowing a kiss 0 1 2
Inflate your cheeks like balloons 0 1 2
Bite your lower lip with your upper teethes 0 1 2
Simulate chewing gum 0 1 2
Push your cheek with your tongue 0 0 2
Stick out your tongue 0 1 2
Mimic blowing out a candle 0 1 2
Pretend to sip a drink through a straw 0 0 2
Imitation of gesture (8)
Smile while showing your teeth 0 0 2
Make your lips round and protrude them forward 0 1 2
Make a ‘tutting’ sound and touch your tongue 0 0 2
Lick spilled milk from your lips 0 0 2
Push your cheek with your tongue 0 0 2
Stick out your tongue 0 1 2
Pretend to blow out a candle 0 1 2
Mimic drinking through a straw 0 0 2

Oral domain of Limb and Oral Apraxia test for Korean, scoring of each item as incorrect (0), partially adequate (1), adequate (2), and correct (3).
CRS, Coma Recovery Scale; MMSE, Mini-Mental State Examination; K-FAST, Korean version of Frenchay Aphasia Screening Test; MRC, Medical Research Council;
BBS, Berg Balance Scale; MBI, modified Barthel index.
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3, Visual 4, Motor 5, Oromotor/verbal 2, Communication 2, Arousal 2) and his right upper
and lower extremity muscle strength improved to MRC grade 3. In addition, his BBS was 23,
MBI was 29, and K-FAST was 3. His apraxia improved to the status of imitating limb and oral
movements, and he demonstrated spooning when asked to “pretend to eat.” As he was able
to respond to simple commands for oral movements and swallowing, a videofluoroscopic
swallowing study (VFSS) was planned.

VESS was performed 8 days after completion of cerebrolysin concentrate administration (44
days after onset). Moderate premature bolus loss was observed throughout the diet with
decreased tongue movement in the oral phase, but there were no notable findings suggestive
of oral apraxia such as tongue hesitation or groping. No oropharyngeal residue or aspiration
was observed on any of the tested diets. Oral feeding of the regular diet was initiated, and no
aspiration was consistently observed after initiation of the diet.

Twelve days after completion of cerebrolysin concentrate administration (48 days after onset),
the CRS score recovered to 21, and then patient’s consciousness and general cognitive status
were assessed with the Mini-Mental State Examination (MMSE). The MMSE at this point was
3 out of 30. The BBS improved to 30, and the K-FAST test was 4.

At 22 days after completion of the cerebrolysin concentrate (58 days after onset), the patient
was transferred to a specialized rehabilitation institution for ongoing rehabilitation,

with functional scores of CRS 23 (Auditory 4, Visual 5, Motor 6, Oromotor/verbal 3,
Communication 2, Arousal 3), BBS 39, MMSE 7, MBI 75, and K-FAST 4. On the Limb and Oral
Apraxia Test, the Oral domain scored 24 at discharge, a significant improvement from an
initial score of 0.

DISCUSSION

Stroke presents with a variety of neurological symptoms depending on the location and
extent of the infarct. Involvement of the left insular cortex can result in oral apraxia, which is
closely associated with stroke sequelae such as communication disorder and dysphagia [16].
This region is closely related to Broca's area, which is responsible for language skills, and has
shown anatomical links to function, affecting key mechanisms related to oral movements.

Cerebrolysin concentrate, primarily containing BDNF, is a complex of amino acids and
peptides predominantly expressed in the brain but also found in muscles, fat, and endothelial
cells. It circulates in cerebrospinal fluid and blood, modulated by physical activity [17]. BDNF
plays a crucial role in promoting neuroplasticity, contributing significantly to neural recovery
and protection [18]. Physical impairment following stroke can negatively affect BDNF
expression and regulation, potentially perpetuating a detrimental cycle.

In various animal and in vitro studies, cerebrolysin concentrate has been shown to have a
variety of effects on neuroprotection and repair, including reducing neurotoxicity by reducing
programmed cell death and free radicals along with modulation of the inflammatory
response, and promoting neuroplasticity through increased synapses [18-21]. The
mechanism of action of this agent in promoting neuroregeneration involves activation of
Sonic Hedgehog signaling pathway. The neural pathway of Sonic Hedgehog is a signaling
pathway that transmits information necessary for cell differentiation and plays an important
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role in the development of animals, including tissues in the brain. The mRNA expression of
this signaling pathway is promoted by the administration of cerebrolysin concentrate [22].

Cerebrolysin concentrate has undergone numerous clinical trials, the majority of which

have produced positive outcomes in terms of its multimodal and pleiotropic effects [3,8,9].
Intravenous administration of Cerebrolysin concentrate has demonstrated the potential to
enhance neurological outcomes in patients with acute ischemic stroke, either alone or in
combination with rehabilitations. In a study of the combination of cerebrolysin concentrate
and standardized rehabilitation therapy, Chang et al. [8] found that in patients with

severe motor impairment due to acute ischemic stroke, the combination therapy provided
additional benefits in motor recovery compared to conventional rehabilitation therapy alone.
Randomized controlled trials have investigated the enhancement of upper extremity function
during rehabilitation after stroke, with more favorable outcomes observed in the group
receiving cerebrolysin concentrate alongside rehabilitation [3,9]. Additionally, cerebrolysin
concentrate has demonstrated its efficacy in improving levels of consciousness and cognition
among stroke patients [12]. In a retrospective observational study conducted by Kim et

al. [12], the impact of cerebrolysin concentrate on consciousness in minimally conscious
state (MCS) stroke patients was evaluated. The study compared the Coma Recovery Scale-
Revised (CRS-R) scores between MCS patients undergoing rehabilitation with and without
cerebrolysin concentrate. Significant improvements in subscales representing oromotor and
arousal were seen in patients treated with cerebrolysin concentrate [12]. Furthermore, several
meta-analyses have consistently confirmed the safety of cerebrolysin concentrate, showing
little or no difference in mild or serious side effects compared to the placebo group [23-26].
These findings indicate that it is suitable for use in stroke recovery. Based on this evidence,
the European Academy of Neurology and European Federation of Neurorehabilitation
Societies, German and South Korea stroke rehabilitation guidelines recommend cerebrolysin
concentrate for motor function recovery [27-29]. However, given its mechanism of action,

it is expected to have a significant positive effect not only on motor function but also on
recovery from other sequelae of stroke.

This case involves a patient with left insular cortex, resulting in severe oral apraxia.
Additionally, the left insular cortex is anatomically closely associated with communication
disorders (especially apraxia of speech), and previous studies have reported positive effects
of cerebrolysin in aphasia [30]. Furthermore, cerebrolysin concentrate, which has shown
efficacy in other sequelae of stroke, is presumed to have similar effects in improving
apraxia. To our knowledge, there have been no previous studies on the effect of cerebrolysin
concentrate on apraxia. This case report is the first to observe improvement in apraxia in
stroke patients following cerebrolysin treatment. In this case, despite the initial lesion's
size, the functional performance was significantly compromised. Looking at the overall
recovery course of the patient in this case, there were remarkable improvements in motor
and limb functions, allowing for independent ambulation and self-feeding. Although there
was sufficient recovery in oral movement to enable self-feeding, oral apraxia persisted
during follow-up assessments. Therefore, it is presumed that the reason for the initially
impaired functional performance was apraxia. The patient exhibited severe oral apraxia

to an extent where language and limb function assessments were impossible until 23 days
after stroke onset. Due to the hemorrhagic transformation of the cerebral infarction, the
restriction of physical activity should have been until 23 days after the onset of the stroke.
The supplementing BDNF with cerebrolysin concentrate along with rehabilitation is thought
to have interrupted the vicious cycle described above and promoted neural recovery and
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protection. After rehabilitation and administration of cerebrolysin concentrate, there was a
marked recovery within a short period of time to the point where oral intake of a regular diet
was possible, indicating a significant improvement in oral apraxia. It is a notable example of
the potential therapeutic effect of cerebrolysin concentrate for post-stroke oral apraxia.
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