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Abstract

Background: Stroke in young people can leave 
them with a disability before their most produc-
tive years due to a lack of awareness in the young 
adult population. Rehabilitation of young stroke 
patients is often associated with a variety of so-
cial problems.

Aims: To present a case report of the rehabili-
tation of a 31-year-old patient with uncommon 
symptoms hospitalised due to haemorrhagic 
stroke in the left middle cerebral artery (MCA) 
territory.

Case report:  This article presents the case of a 
31-year-old woman with uncommon neurological 
symptoms. A head CT scan revealed a haemor-
rhagic area in the left MCA territory. The physical 
examination showed a deterioration in general 
functioning and upper quadrant hemianopia but 
no signs of focal central nervous system (CNS) 
damage and gait problems. The patient followed 
the doctors’ recommendations to exercise un-
der the supervision of a physiotherapist, rest and 
try not to strain too much. Functional ability was 
assessed three times: 8 days after hospital ad-
mission (23 days from the stroke), 6 months and 
1 year after the hospital stay. The Barthel Index 

(BI), Berg Balance Scale (BBS) and Tandem Pivot 
Test (TPT) were performed. The patient case re-
port was given BI scores of 70, 100 and 100 points, 
BBS scores of 31, 47 and 55 points and TPT scores 
of 3, 5 and 5 points at eight days, six months and 
one year after the hospital stay, respectively.

Summary: In the case report, the patient’s head 
CT scan revealed a haemorrhage in an area in the 
left MCA territory. This phenomenon is progno-
stically bad if it occurs up to six hours after the 
stroke incident. In this case, almost two weeks 
passed from the first uncommon stroke symp-
toms to the proper medical treatment. Physiothe-
rapy exercise programmes provide a chance for 
proper medical and rehabilitation treatment and 
faster recovery for patients. 
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Introduction

Stroke is the third most common cause of death 
after cardiac disease and cancer [1]. Strokes oc-
cur primarily in the elderly, although 25% of stro-
kes are observed in people under 55 years of age 
[2] and about 15% in young adults and adolescents 
[3]. The leading causes of stroke are hyperten-
sion, vascular malformations, alcoholism, smo-
king, low blood cholesterol, drugs, old age, obe-
sity and venous thrombosis [4]. Chronic diseases, 
such as diabetes, atherosclerosis, blood clotting 
disorders, cancer and injuries are also considered 
potential risk factors for stroke [5]. 
The main symptoms of central nervous system 
(CNS) damage are hemiplegia or paresis, aphasia, 
sensory, visual and balance disturbances, dizzi-
ness and headaches accompanied by nausea and 
vomiting. Double vision, dysphagia and, in severe 
cases, unconsciousness also occur. Cognitive di-
sorders (disorientation in space-time, not reco-
gnising famous people, memory impairment) and 
difficulties in activity daily living (ADL), such as 
getting dressed and having meals, are also ob-
served [6]. These symptoms are progressive [7].
Stroke in the young can lead to disability before 
their most productive years [3]. To date, there is 

poor awareness of and limited efforts to educate 
medical staff and patients about the severity of 
stroke in the young adolescent population. Ear-
ly diagnosis remains challenging because of the 
lack of awareness and the relative infrequency 
of stroke compared with stroke mimics [8]. Mo-
reover, the causes of stroke in young people are 
relatively uncommon, resulting in uncertainties 
in diagnostic evaluation and case management 
[9–11]. 

Aims

This study aimed to present a case report of the 
rehabilitation of a 31-year-old woman with un-
common symptoms due to haemorrhagic stroke 
in the left middle cerebral artery (MCA) territory. 

Case report

This article presents the case of a 31-year-old 
woman with uncommon neurological symptoms 
whose CT scan of the head revealed a haemor-
rhagic area in the left MCA territory with a visible 
swelling around the focal area with a cross-sec-
tion of 52 × 43 (Fig. 1). 

Figure 1. CT scan of the head revealed a haemorrhagic area in the left MCA.
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The patient complained of a gradually increasing 
toothache radiating to the left ear and left tem-
poral area. Later, an episode of numbness in the 
left half of the body for a few seconds, general 
weakness, and an increase in systolic pressure 
up to 170 mm Hg occurred. The physical exami-

nation showed a deterioration in general func-
tioning and upper quadrant hemianopsia but no 
signs of focal CNS damage and gait problems. In 
the angio-CT scan (Fig. 2), no vascular malforma-
tion was visualised; therefore, the patient did not 
qualify for surgery.

Figure 2. Angio-CT scan showed no vascular malformations.

Intensive anti-oedema and anti-haemorrhagic 
treatment were administered to speed up the 
absorption of the haematoma. Subsequent head 
CT scans revealed partial hemolysis of the ha-
emorrhagic area (Fig. 3). During hospitalisation, 
which lasted for 23 days, from April 10 to May 
2, 2018, the patient was stable and subsequently 
discharged in good condition. The subject rema-

ined under medical care and had an MRI of the 
head ordered every six months. Hypersensitivity 
to smell, hearing and sight (left) were remnants 
of the stroke. Often headache and dizziness oc-
curred, especially during weather changes. The 
patient followed the doctors’ recommendations 
to exercise under the supervision of a physiothe-
rapist, rest and try not to overexert themselves.
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Functional ability was assessed three times: at 8 
days after leaving the hospital (23 days from the 
diagnosed stroke), 6 months and 1 year after ho-
spital stay. The Barthel Index (BI), Berg balance 
scale (BBS) and Tandem Pivot Test (TPT) (180° 
rotation test) were performed. In the last phy-
siotherapeutic evaluation, the patient achieved 
ADL independence according to the assessment 
of independence in everyday activities.
The BI is the most useful tool for assessing in-
dividual effects in ADL [12]. The BI consists of 10 
variables describing ADL and mobility, with a hi-
gher number reflecting a more remarkable abi-
lity to function independently following hospital 
discharge. The maximum number of points that 
can be obtained is 100, which corresponds to 
an independent patient. The patient case report 
was given the following item scores: 70, 100 and 
100 points at eight days, six months and one year 
after the hospital stay, respectively.
The BBS is an examination of 14 activities rela-
ted to maintaining body balance [13]. These ac-
tivities concern changes in position and mainta-
ining balance in sitting and standing positions. 
There are 4 points for each task, and a total score 
of 41–56 points means an independent patient.  

At eight days, six months and a year after hospital 
discharge, the case report patient obtained 31, 47 
and 55 points, respectively.
The TPT (180° rotation test) was used to evalu-
ate the ability to maintain static body balance 
[14]. The patient’s task is to rise onto their toes, 
turn 180° without losing balance and place the-
ir feet on a line, keeping the wrong position (i.e., 
again feet one by one). Zero points are awarded 
when the patient needs help and assistance, and 
five points mean that the patient has no problem 
with a 180° rotation performed in a coordinated 
manner and with maintaining post-rotation sta-
tic body balance. It is acceptable to keep the feet 
a short distance apart after the turn [6]. At eight 
days, half a year and one year after the hospital 
stay, the case report patient obtained TPT scores 
of 3, 5 and 5 points, respectively. Three months 
after leaving the hospital, no abnormalities were 
found in the Mini-Mental Test cognitive functio-
ning examination. The last angio-CT scan, dated 
July 14, 2019, showed no vascular malformations 
in the cerebral arteries but a visible scar caused 
by the intracerebral haematoma in the left tem-
poral region (Fig. 4).

Figure 3. CT scan of the head revealed partial hemolysis of the haemorrhagic area.
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General physical exercises under the supervision 
of a physiotherapist were prescribed after the 
hospital discharge. The programme began with a 
warm-up (cardio exercises) and included upper, 
lower and core exercises conducted once a day, 
five days a week, for three months. 
The exercises in months one and two were to 
maintain the full range of motion of the joints 
and improve coordination and balance. In month 
three, muscle strengthening exercises were also 
added. A detailed description of the administered 
exercises is presented in Table 1. Later, the pa-
tient had no neurological symptoms and no ADL 
limitations; thus, no further rehabilitation was 
ordered.

Discussion

Cerebral strokes in young adults are rare, often 
difficult to diagnose [15] and a challenge to the 
health care system [16]. According to medical 
data, the overall stroke incidence in developed 
countries has been declining; however, there 
is evidence that the incidence of stroke among 
young people is increasing [17]. Moreover, the in-
cidence of any stroke in young adults increases 
with age. In patients over 35 years of age, the 

incidence of any stroke is higher in women than 
men aged 18–44 years, has increased by 23% in 
the last decade and is comparable for women and 
men [18]. Recent publications have reported that 
younger stroke patients have an increased risk of 
death compared with the general population, and 
stroke in the young has a disproportionately si-
gnificant economic impact by leaving patients di-
sabled before their most productive years [19, 20].
The potential causes of nontraumatic haemorrha-
gic stroke in young adults are many and require 
further studies [21]. The etiologic spectrum of 
stroke in the younger population may be wider 
than in older individuals and includes vascular 
malformations [22], hypertension, bacterial en-
docarditis, collagen vascular diseases, tumours, 
eclampsia, blood dyscrasias [23], smoking, alco-
hol use [24] and drug use [25], although a detailed 
discussion of potential causes is still needed [26].
Oral contraceptives also play a minor role in the 
risk of stroke in the young population when pa-
ired with other factors [27]. Other authors have 
emphasised that stress may be the leading cause 
of stroke, promoting unhealthy habits and lifesty-
les, such as smoking, poor treatment adherence, 
poor eating habits and low physical activity [28, 

Figure 4. Angio-CT scan showed no vascular malformations but a visible scar caused by the intracerebral haema-
toma in the left temporal region.
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Table 1. A detailed description of administered physical exercises. 

Legend: ROM – range of motion.

Month 1-2

Description Sets Repetitions/Duration Aim

Cardio

Maintaining full ROM 
of the joints, improve 

coordination and balance

Jogging in place - For 5 min

Jumping jacks 3 20

Lower Body

Squats 3 20

Gluteus bridge 3 20

Upper Body

Standing arm circles 3 20 each side

Wrist circles 3 20 each side

Back extensions 3 20 

Bottom to heels stretch - For 60 sec

Core

Plank - For 60 sec

Raised leg circles - For 60 sec

Month 3

Description Sets Repetitions/Duration Aim

Cardio

Maintaining full ROM 
of the joints, improve 
coordination, balance 
and improving muscle 

strength

Jumping rope - For 5 minutes

Jumping squats 3 20

Lower Body

Wall-sit 3 For 60 sec

Calf raises 3 20

Opposite arm and leg raise 3 20 each side

Upper Body

Door push-up 3 20

Superman row 3 20

Pike press 3 20

Back flexion stretch - For 60 sec

Core

Side plank 3 For 60 sec each side

Mountain climber - For 60 sec
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29]. Psychological intervention programmes that 
target how to deal with stress lower the risk of 
another stroke.
The rehabilitation of young stroke patients is 
often associated with various social problems 
(e.g., child care responsibilities issues, marital 
disputes and unemployment), which are very im-
portant in this age group [27, 30]. Young stroke 
patients have a strong desire to fully return to 
society, but only a few studies have been conduc-
ted on their rehabilitation programmes [31, 32]. 
In rehabilitation, new technologies are used more 
and more often in addition to standard rehabi-
litation exercises and special physiotherapy me-
thods. Virtual reality (VR) games and exergames 
are increasingly being used, especially with the 
help of gesture- and motion-sensing devices in 
post-stroke rehabilitation [33].
Li et al. analysed clinical data of young, middle-
-aged and older stroke patients in China [32]. Ha-
emorrhagic stroke (59.6%) was the primary stro-
ke type found in the young group, while ischemic 
stroke (60.0%) was mostly detected in the mid-
dle-aged and older group. Compared with older 
stroke patients, the incidence of hyperhomocy-
steinemia in younger patients was higher, whe-
reas the incidences of chronic diseases, such as 
heart disease, hypertension and diabetes, were 
lower. The main risk factors observed in the young 
stroke patients were chronic diseases (hyperten-
sion, heart disease, hyperlipidemia, hyperhomo-
cysteinemia, diabetes), improper lifestyle (drin-
king, smoking) and previous history of stroke. 
The most accepted rehabilitation programme 
consisted of regular physiotherapy, speech the-
rapy, occupational therapy, moxibustion and acu-
puncture. The degree of disability and functional 
status improved significantly in young stroke pa-
tients following professional rehabilitation, and 
the BI increased at discharge. Six months after 
discharge, the degree of life satisfaction (such as 
friendship) improved, although occupational and 
economic satisfaction declined. No changes were 
observed in family life satisfaction.

Limitations of the study
The present study has several limitations. First, 
we present a case report of one subject without 
control and a comparison group. Furthermore, 
no reliable statistics and no objective evaluation 
of the therapeutic progress were presented. The 
efficacy of the prescribed physiotherapy exercise 
programme should be confirmed in high-quality 
therapeutic experiments, including control gro-
ups. 

Summary

In this case report, a CT scan of the head of a 
31-year-old woman revealed a haemorrhagic 
area in the left MCA territory, which is a progno-
stically alarming symptom if it occurs up to six 
hours after the stroke incident. In this case, al-
most two weeks passed from the first uncommon 
stroke symptoms to the proper medical treat-
ment. Therefore, early assessment of stroke and 
its potential risk factors and prompt treatment 
and rehabilitation are essential to minimise po-
st-stroke neurological complications. Despite the 
rare occurrence of stroke in young adults and the 
relative rareness of stroke compared with stroke 
mimics, increased awareness and the education 
of the medical staff and patients about the seve-
rity of stroke in the young and suggested phy-
siotherapy exercise programmes offer a chance 
for proper medical and rehabilitation treatment 
and faster recovery for patients.
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