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Abstract

Background: Diffuse brain injury is a key component of post-cardiac arrest syndrome reported in 30-80% of survivors of
out-of-hospital cardiac arrest (OHCA). It is responsible for a high mortality rate, and is a common cause of cognitive and neu-
rological deficits and disability. Symptom variability and dynamics and the rehabilitation potential remain poorly understood.

Aim: To investigate symptom prevalence, type, and severity and the natural course of recovery within 12 months after OHCA,
and to estimate neurorehabilitation needs.

Methods: Study participants were selected from OHCA survivors admitted consecutively to a cardiac intensive care unit (CICU)
serving 250,000 of Warsaw's inhabitants, according to the following inclusion criteria: first ever nontraumatic, normothermic
cardiac arrest, age < 75 years; cardiology ward survival until discharge, and no history of pre-existing brain disease. Patients’
cognitive and neurological status and disability were evaluated in the first days after onset and three, six and 12 months later.
Neuropsychological assessment focused on attention, memory, executive, linguistic and visuo-spatial abilities. Neurological
examination included assessment of cranial nerves, muscle strength and tone, deep tendon reflexes, cerebellar function,
sensory function, and gait. The general psychophysical state was classified using the Disability Rating Scale. Patients’ neuro-
rehabilitation needs were determined using data collected three months post-OHCA. This data was used to estimate future
demands for such resources in Poland.

Results: During a 28-month study period, of 69 OHCA patients admitted to the CICU, 29 met the study criteria (33 survived
until discharge from cardiology unit; four did not meet further criteria). Severe consciousness disorders were most frequent
in the early post-OHCA phase (28%); no unresponsive patients were identified 12 months later. Of responsive patients who
were capable of at least minimal co-operation, 100% (early after OHCA) to 57% (12 months after OHCA) had cognitive
impairment, usually with neurological symptoms. Memory impairment was the most common and severe problem, followed
by executive, attentional, language and visuo-spatial dysfunctions. The prevalence of neurological deficits ranged from 88%
(early after OHCA) to 43% (12 months after OHCA). Due to acquired deficits, between 71% (early post-OHCA) and 36%
(12 months post-OHCA) of patients were significantly disabled and often dependent. Although dysfunctions tended to improve,
over 50% of the patients remained impaired 12 months post-OHCA, and over 30% were significantly disabled. We estimated
that about 800 OHCA survivors/year in Poland will develop symptoms requiring neurorehabilitation.

Conclusions: Cognitive and neurological symptoms are common after cardiac arrest brain injury. Establishing specialised
neurorehabilitation centres is essential for treating these patients.
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Neurorehabilitation needs for cardiac arrest patients

INTRODUCTION

Out-of-hospital cardiac arrest (OHCA) is an important cause
of death in developed countries, but advances in emergency
healthcare have increased the percentage of cardiac arrest
survivors. In Europe, the incidence of sudden cardiac arrest
in 1980-2004 was estimated to be 38 per 100,000 per-
son-years with a survival rate of 10.7% [1]. In Poland, the
reported incidence rate of OHCA is 55.6/100,000 inhabit-
ants/year [2].

After successful cardiopulmonary resuscitation, patients
are at risk of post-cardiac arrest syndrome. This syndrome
comprises a combination of pathophysiological processes
such as post-cardiac arrest brain injury, post-cardiac arrest
myocardial dysfunction and systemic ischaemia/reperfu-
sion response, and is often complicated by the underlying
pathological processes that caused OHCA. Widespread
brain damage is a key component of the syndrome. Present
in 30-80% of survivors [3-5], brain damage is responsible
for high in-hospital mortality rates among patients admitted
to intensive care units (~65%) and is a common cause of
morbidity [3, 6]. Some clinical trials suggest that induced mild
therapeutic hypothermia can ameliorate acute brain injury,
increasing the likelihood of survival and improving functional
neurologic outcome [7].

OHCA survivors show no fixed pattern of cognitive
and neurological consequences of brain injury [8-10]. The
symptoms depend on the degree of brain damage, which
is proportional to the duration of OHCA [11-13]. The most
common cognitive disorders range from minor disability to
no conscious cognitive activity due to severe arousal distur-
bances, limited awareness and attention, and higher-level
cognitive dysfunctions. The latter commonly include memory
and executive disturbances [14] and personality abnormalities
[9, 12]. Elementary neurological impairments may include
parkinsonism, dystonia, chorea, tremor, tics, athetosis, seizures
and myoclonic syndromes [11, 14]. Many patients develop de-
layed progressive secondary brain injury (post-ischaemic-an-
oxic encephalopathy) characterised by dementia, Parkinson’s
syndrome and problems with co-ordination and/or paresis [5].

The dynamics of cognitive and neurological symptoms
in successive phases of post-cardiac arrest syndrome remain
poorly understood. Despite studies of early [10] or chronic
stage impairments after OHCA [14, 15], little is known about
the natural course of recovery, patterns of chronic impairment,
rehabilitation needs, or the effectiveness of therapies [16]. It
has been postulated that rehabilitation should be modelled
on principles established for other sudden brain injuries [14].
Accordingly, rehabilitation should be comprehensive, con-
ducted in specialised units and started early post-injury when
the patient is stable [17, 18]. For patients with consciousness
disorders, environmental management, passive physiotherapy,
and sensory stimulation are provided, and deep brain stimu-
lation techniques show promise. For less severely impaired
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patients, progressive training addresses impaired cognitive
and sensorimotor functions, and compensatory techniques,
occupational therapy, environmental modifications and be-
havioural adaptation are recommended. Pharmacotherapy
may be useful, but the data is limited [14].

The aim of this study was to assess the prevalence, types,
severity and natural course of cognitive and neurological
impairments due to post-OHCA brain injury within the
initial 12 months after occurrence and to estimate patients’
neurorehabilitation needs in a sample of OHCA survivors
admitted to one Polish cardiology department.

METHODS

Participants
This prospective study was conducted from September
2006 to December 2008 (28 months) at the 1< Department
of Cardiology, Medical University of Warsaw, which serves an
urban population of 250,000 adults. It is a highly specialised
cardiology centre with an 18-bed Cardiac Intensive Care Unit
(CICU) for round-the-clock treatment of patients with acute
coronary syndromes, decompensation of heart failure and
serious arrhythmias.

We screened all patients admitted consecutively to the
CICU with an OHCA diagnosis. Included patients were fol-
lowed for up to 12 months post-OHCA. Inclusion criteria were
as follows: (1) first ever nontraumatic, normothermic cardiac
arrest; (2) age < 75 years; (3) survival until cardiology ward
discharge; and (4) no history of pre-existing brain disease.
Enrolled patients were grouped according to their ability to
co-operate during the diagnosis and rehabilitation process.

The institutional Bioethics Committee approved this
study, and patients or their relatives provided written in-
formed consent.

Procedure

Participants were assessed four times by the same clinical
neuropsychologist (AP) and neurologist (SS). This was done
within the first few days after OHCA (early recovery phase),
and three (early neurorehabilitation phase), six and 12 months
(chronic phase) later. The first evaluation was performed at
the cardiology ward; at follow-up, patients were seen in
medical units or, if discharged, at the Institute of Psychiatry
and Neurology in Warsaw.

Neuropsychological assessment was based on cognitive
screening and standardised tests when possible. The first
screening was performed as soon as the patient was able to
meet testing demands (within days post-OHCA). Screening
was performed using Addenbrooke’s Cognitive Examina-
tion-Revised (ACE-R), which covers orientation, attention,
memory, verbal fluency, language and visuo-spatial ability.
More comprehensive cognitive examinations, performed
with the ACE-R 3-12 months post-OHCA, included tests of
attention and motor speed (Trail Making Test-A), memory
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and learning (Rey’s Auditory Verbal Learning Test, Digit Span
Forward, Benton Visual Retention Test), executive functions
(Trail Making Test-B, Wisconsin Card Sorting Test), language
(spontaneous speech, naming tasks) and visuo-spatial skills
(Rey’s Complex Figure Test). Clinical analysis of test results,
performed by an independent clinical neuropsychologist (KP),
evaluated the type and severity level (mild, moderate, severe,
or very severe) of the cognitive disorders.

Neurological examination included assessment of cranial
nerves, muscle strength and tone, deep tendon reflexes, cer-
ebellar function, sensory function, and gait. Deficits not causing
significant disability, such as asymmetric or pathological reflexes,
facial nerve paresis or ophthalmoparesis, were defined as subtle
neurological signs. Hemi- or tetraparesis, ataxia, parkinsonism,
dysarthria, dysphagia and seizures were defined as important
neurological symptoms associated with functional disability
[19]. Coma, vegetative state (VS), and minimally conscious
state (MCS) [14] were considered severe brain dysfunctions.

Changes in physical and mental functioning during the
course of recovery were monitored using the Disability Rat-
ing Scale (DRS) [20]. The DRS has eight items (each rated on
three- to five-point scales) that assess arousal, awareness and
responsibility, cognitive ability for self-care activities, depend-
ence on others and psychosocial adaptability. The overall DRS
score categorises patient disability as follows: none (score = 0),
mild (score = 1), partial (score = 2-3), moderate (score = 4-6),
moderate to severe (score = 7-11), severe (score = 12-16),
extremely severe (score = 17-21), VS (score = 22-24),
and extreme VS (score = 25-29). DRS scores were used to
distinguish unconscious or VS, i.e. ‘unresponsive’ patients
vs. those capable of at least minimal conscious co-operation
i.e. ‘co-operative’ patients. The latter group was additionally
dichotomised for significant (partial to extremely severe ac-
cording to DRS classification) vs. mild disability in DRS.

Deficit characterisation was used to estimate indications
for specialised neurorehabilitation. Although early screening
during the spontaneous recovery phase of OHCA seems to
differentiate patients with and without long-term cognitive
impairment [21], clinical symptoms in the post-acute phases
usually help set more realistic therapeutic goals. Therefore
we estimated rehabilitative needs based on the clinical state
three months post-OHCA and monitored changes during
subsequent evaluations. Therapy for VS patients (passive
physiotherapy, sensory stimulation) [14] does not require
specialised neurorehabilitation centres. However, if these
patients recover while staying at a residential medical care
facility or at home, they should seek rehabilitation as soon
as possible. Patients with mild to extremely severe disor-
ders that cause disability were assessed as needing specific
impairment-oriented therapy.

We estimated the rehabilitation needs of OHCA survivors
in Poland based on our patient rehabilitation needs data. The
OHCA population size in Poland was estimated using data
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from the Central Statistical Office in Poland [22] and OHCA
incidence data [2]. The number of patients requiring neu-
rorehabilitation was used to estimate the annual maximum
number of person-days of rehabilitation (number of patients
multiplied by the maximum allowed in-hospital stay at
neurorehabilitation units, i.e. 16 weeks) and to estimate the
number of beds needed for professional neurorehabilitation
(number of person-days times 365 days a year).

‘Estimated needs’ refers to needs during the early neu-
rorehabilitation phase for optimal recovery [10].

Statistical analysis
SPSS v. 15 was used for statistical analyses. Descriptive statis-
tics (frequencies and percentages and means with standard
deviations) were used to report the data. Changes in symptom
severity of each cognitive domain and changes in disability
level in consecutive evaluations were assessed with the Fried-
man test to investigate dynamics of recovery from OHCA.

RESULTS
OHCA survivors
During the 28-month study period, 69 patients were admitted
to the CICU after resuscitation. Of these, 58 were alive for an
initial screening evaluation during the first days post-OHCA.
Atotal of 33 (47.8%) survived until discharge from the cardiol-
ogy unit (mean hospitalisation time 21 = 11.7 days).

Of the 33 discharged patients, 29 (26 men and three
women; mean age 58.4 + 10.3 years) met the study criteria.
Four patients were excluded from the study because of age
(> 75 years; n = 2), preexisting stroke (n = 1) or alcohol abuse
(n = 1). Ten of the selected patients died within 12 months
post-OHCA. Figure 1 shows a study flowchart.

Post-OHCA neuropsychological and neurological
deficits and disability levels

At 3 = 1 days after OHCA, of 29 patients, eight (27.6%) had
severe consciousness disorders, with tetraparesis in six (20.7%)
cases; 21 (72.4%) co-operated to some extent. All co-oper-
ating patients had cognitive abnormalities. Twelve revealed
deficits in three or more cognitive domains, including mem-
ory impairment (85.7%) and executive (61.9%), attentional
(47.6%), language (anomia: 47.6%) and visuo-spatial (33.3%)
dysfunctions. None of the patients had essential perceptual
deficits (e.g. hemianopia or visual agnosia). Eighteen (87.5%)
patients had neurological deficits, which co-existed with
multi-domain cognitive decline in ten (47.6%) cases. Most
(71.4%) patients had significant functional disability, but
a spectrum of disability levels was observed.

Three months after OHCA, four of 21 (19%) patients
remained in a VS with tetraparesis; 17 (80.9%) were able to
co-operate. Of the co-operating patients, 13 (76.5%) had
cognitive impairments (eight had three or more deficits) that,
in ten (58%) cases, coexisted with neurological symptoms:

www.kardiologiapolska.pl



Neurorehabilitation needs for cardiac arrest patients

I 69 OHCA survivors admitted to CICU

52.2% in-hospital mortality

I 33 patients alive at discharge from cardiology department

I 29 patients selected for the study (earfy recovery phase)

3 months post-OHCA

21 participants evaluated:
13 were indicated for rehabilitation
(early rehabilitation phase)

6 participants died

2 participants lost to follow-up

6 months post-OHCA

17 participants evaluated
(rehabilitation phase)

1 participant died

3 participants lost to follow-up

12 months post-OHCA

14 participants evaluated
(chronic phase)

3 participants died

Figure 1. Patient flow through the study; OHCA — out-of-hospital cardiac arrest; CICU — cardiac intensive care unit

eight had subtle symptoms, while two who recovered from
VS had tetraparesis. Cognitive abnormalities in these patients
included impairments in memory (94.1%) or in executive
(58.8%), attention (47%), language (41.1%), and visuo-spatial
(23.5%) functioning. Ten (58%) had significant disabilities.

Six months post-OHCA, three of 17 (17.7%) patients were
in a VS (one case with tetraparesis), and 14 (82.3%) could
co-operate. Of the 14, eight (57.1%) had cognitive impair-
ments (five had three or more impairments); six also showed
neurological signs, and one had tetraparesis (total 50%). The
cognitive impairments included deficits in memory (71.4%)
and in executive (35.7%), language (35.7%), attentional
(21.4%) and visuo-spatial (14.3%) functions. Significant dis-
ability was present in 50% of the patients.

Fourteen patients were able to co-operate 12 months
post-OHCA, although eight (57.2%) had cognitive deficits (two
in at least three domains), six (42.8%) had subtle neurological
deficits, and one recovered from the VS but was in a MCS with
tetraparesis. Some had cognitive deficits in memory (64.3%),
executive (21.4%), language (14.3%) and visuo-spatial func-
tions (14.3%). None had functionally relevant attention dis-
turbances, but 35.7% had still significant disabilities.

Using the Friedman test to analyse recovery from post-car-
diac arrest brain damage only revealed a significant improve-
ment within one year in attention disorders (x> = 10.317,
p = 0.016). Both executive (y* = 7.227, p = 0.065) and
visuo-spatial (y* = 7.227, p = 0.065) disorders tended to
decrease over time, but the differences were not significant.

Memory (y*> = 3.915, p = 0.27) and linguistic (x> = 4.167,
p = 0.24) disturbances improved the least from the early
phase to 12-months post-OHCA. Table 1 shows the severity of
cognitive deficits during the 12 months post-OHCA. Regarding
the level of disability as measured by DRS (Table 2), the Fried-
man test also showed a statistically significant improvement
(x> = 16.775, p = 0.001) during the 12-month study period.

Estimated neurorehabilitation demand

Three months after OHCA, 13 of 17 co-operative patients
(76.5%) had indications for rehabilitation. Of these, nine
needed neuropsychological therapy, and four needed both
neuropsychological and physical therapy. Follow-up showed
that two patients who initially had mild deficits improved
spontaneously between three and six months post-OHCA
and did not require further therapy. One patient recovered
from a VS to a MCS during the 12-month period, and thus
qualified for specialised neurorehabilitation.

To the best of our knowledge, only three of these patients
participated in therapy in formal settings. Due to differences
in their level of disability (moderate, severe, extremely severe)
and the very small sample, the treatment effects are difficult
to compare.

About 139 patients per year suffer from OHCA in the
geographic area served by our department of cardiology [2];
thus, we would expect ~325 people to have OHCA during the
28-month study period. Only 69 OHCA patients were admitted
to the CICU. In this study, the pre-hospital mortality rate was 79%.
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Table 1. Cognitive deficit severity in post-cardiac arrest syndrome patients at the indicated times post-event

3 months
(n =21)
Co-operative patients n=21 n=17
Attention:
Mild 4 5
Moderate 4 0
Severe 0 1
Very severe 2 2
Mean severity level (SD) 1.2(1.6) 0.7(1.2)
Memory:
Mild 3 4
Moderate 4 4
Severe 5 4
Very severe 6 4
Mean severity level (SD) 2(1.7) 2(1.2)
Executive:
Mild 7 5
Moderate 4 1
Severe 0 1
Very severe 2 3
Mean severity level (SD) 1.2 (1.6) 0.8(1.2)
Visuo-spatial:
Mild 3 1
Moderate 2 0
Severe 0 0
Very severe 2 3
Mean severity level (SD) 1(1.6) 0.4(1.3)
Language:
Mild 5 3
Moderate 3 1
Severe 0 1
\ery severe 2 2
Mean severity level (SD) 1(1.7) 0.6 (1.3)
Unresponsive patients n=28 n=4

6 months 12 months P
(n=17) (n = 14) (Friedman test)

n=14 n=14 -

2 0 -

0 0 -

1 0 -

0 0 -
0.1(0.3) 0(0) 0.016

2 3 -

3 2 -

5 4 -

0 0 -
1.7.(1.1) 1.8(1.2) 0.54

3 2 -

1 1 -

0 0 -

1 0 -
0.3(0.5) 0.2 (0.4) 0.065

1 2 -

0 0 -

0 0 -

1 0 -
0.1(0.3) 0(0) 0.08

3 2 -

1 0 -

1 0 -

0 0 -
0.4(0.7) 0.1(0.3) 0.24

n=3 n=0 -

Figures are absolute numbers unless otherwise specified. Severity levels range from 0 (none) to 4 (very severe); SD — standard deviation

Based on the rehabilitation needs of the study participants
as assessed three months post-OHCA, we estimate that in Po-
land, of 21,213 people per year with OHCA, 822 patients will
develop neuropsychological and/or neurological symptoms
requiring specialised neurorehabilitation. Assuming a maxi-
mum stay of 16 weeks, this predicts a need for ~250 beds
in dedicated neurorehabilitation hospitals.

DISCUSSION
The results of this pilot study illustrate the high prevalence,
variable clinical picture and dynamic natural course of cog-
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nitive and neurological impairments in patients during the
initial 12 months after OHCA. The results also illustrate the
neurorehabilitative needs in this population, who typically
have cognitive and/or physical disabilities.

OHCA survivors are heterogeneous in terms of clinical
status. Earlier studies [14, 21, 23] demonstrated that the
functional consequences of brain injury range from complete
recovery to mild cognitive deficits to severe cognitive-behav-
ioural and motor impairments, MCS or even permanent VS
[10]. Although massive and variable impairments usually occur
early after OHCA [11], the most frequent in the post-acute
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Table 2. Levels of disability in post-cardiac arrest syndrome patients at the indicated times post-event

Levels of disability 3 + 1day 3 months 6 months 12 months P
(n = 29) (n = 21) (n=17) (n = 14) (Friedman test)
Co-operative patients n=21 n=17 n=14 n=14 -
None (DRS score 0) 2 5 7 7 -
Mild (DRS score 1) 4 2 0 1 -
Partial (DRS score 2-3) 4 5 6 5 -
Moderate (DRS score 4-6) 6 1 0 0 -
Moderate to severe (DRS score 7-11) 2 1 0 0 -
Severe (DRS score 12-16) 2 0 1 0 -
Extremely severe (DRS score 17-21) 1 3 0 1 -
Mean DRS level (SD) 7.8(9.4) 4.3(7.9) 2.6 (6.2) 2.5(5.9) 0.001
Unresponsive patients (DRS score 22-29) n==8 =4 n=3 n=0 -

Figures are absolute numbers unless otherwise specified; DRS — Disability Rating Scale; SD — standard deviation

phases are memory and executive abnormalities, sometimes
coupled with subtle motor deficits. In contrast, aphasia and
perceptual impairments are rare [8-10, 14, 15].

Our findings are in accordance with earlier studies. The
most frequent early post-OHCA impairment was severe
consciousness disorders (28%); no VS was noted 12 months
post-OHCA due to mortality or recovery. Among the co-opera-
tive patients, all had cognitive impairments during the first
post-OHCA days, and roughly half had cognitive impairments
12 months later. As in previous studies, memory and learning
deficits were the most common and severe manifestations
at every time point, and cognitive problems were observed
in all long-term survivors. The vulnerability of hippocampal
structures, especially the CA1 area, and neocortical systems
to oxygen deprivation is the main cause of memory problems
[12, 14, 24]. However, due to diffuse hypoxic-ischaemic brain
injury, isolated memory impairments (‘pure’ anterograde
amnesia) are very rare [9, 12]. None of our patients had only
amnesia when first tested, but two patients who initially had
mild cognitive deficits had mild memory problems as their sole
symptom three months post-OHCA. Executive and attentional
deficits were less frequent and usually less severe, followed
by language and visuo-spatial disturbances.

The neurological deficit prevalence in co-operative
patients ranged from 88% in the first few days post-OHCA
to 43% 12 months post-OHCA. As in previous studies
[9, 14, 15], subtle neurological symptoms coexisted with
multi-domain cognitive decline. Severe motor disorders (e.g.
paresis) were noted only in patients with multiple serious
cognitive impairments who recovered from severe conscious-
ness disorders. Due to acquired deficits, especially cognitive
impairments, between 71% (early post-OHCA) and 36%
(12 months post-OHCA) of patients were significantly disabled
and often dependent.
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The mechanism and dynamics of functional recovery after
OHCA-related brain injury remain poorly understood. Regard-
ing cognitive impairments, only 5% of patients achieve full re-
mission during the first months post-OHCA, and 20-50% suffer
from various long-term dysfunctions that affect the quality of
life of patients and their families [14, 25]. Clinical observations
indicate that inpatient rehabilitation of multi-disabled OHCA
patients resulted in slow but relevant functional improvement,
although the realistic goals of the therapy and its effectiveness
are somewhat variable among individual patients [16]. Some
studies [14, 25] indicate that the greatest recovery occurs in
the first three months, while others [9] suggest that improve-
ment is most likely to appear later, with executive functioning
having the most prolonged course of recovery [14].

In our study, the general clinical state of patients, as
measured by DRS, improved significantly within the observa-
tion period. Regarding cognitive abilities, the only significant
improvement concerned attention, although other disorders
also tended to diminish.

Disorders in 76% of co-operative patients at three months
post-OHCA indicated the need for specialised cognitive
and/or physical rehabilitation. Based on this, we estimate that
in Poland there is a need for ~250 beds in rehabilitative cen-
tres. Note, however, that previously unconscious patients may
recover and need neurorehabilitation. Although the chances
of regaining awareness decrease as time passes, a few cases
may recover from persistent VS to a state of severe disability
[26]. There were three such cases in our study, one at the end
of the 12-month observation period.

Neurorehabilitation needs must be estimated to plan
integrated care and rehabilitation for OHCA survivors. Effec-
tive, specific therapies should be adapted after considering
techniques used for people with acquired brain injury due
to other aetiologies.
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Limitations of the study
This study has several limitations, and the findings may dif-
fer in other populations of OHCA survivors. The limitations
include: 1) a relatively small sample size and heterogeneous
cardiac arrest characteristics; 2) the included adult patients
from urban populations were treated in only one cardio-
logy centre with a large, highly specialised CICU (the overall
survival rate and outcomes depend on resuscitation, which
may be delayed in rural areas); 3) there was no analysis of the
impact of depression on cognitive performance or analysis of
resuscitation-related variables that affect long-term function-
ing; 4) there was possible underestimation of the number of
beds needed for neurorehabilitation, since we only included
patients capable of co-operating and cardiogenic cases of
OHCA (aetiologies like trauma, drug overdose, asphyxia,
exsanguinations and intoxication were excluded) and — this
number of beds may not meet patients’ therapeutic needs
at later post-OHCA times; and 5) the study was conducted
prior to the introduction of therapeutic hypothermia, which
may modify rates of long-term neurologically intact survival.

CONCLUSIONS

This study confirmed that cognitive, especially amnestic,
dysfunctions and neurological deficits are common conse-
quences of ischaemic-hypoxic brain injury due to OHCA.
Although most symptoms are present early after brain injury,
approximately half of survivors suffer from long-term deficits
that limit independent activity and social participation. Estab-
lishing specialised neurorehabilitation centres and developing
effective rehabilitation interventions is essential for the treat-
ment and care of these patients.

This study was funded by the National Cardiovascular Diseases
Prevention and Treatment Programme POLKARD 2006-2008.

Confflict of interest: none declared
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Neurorehabilitation needs for cardiac arrest patients

Neuropsychologiczne i neurologiczne
konsekwencje pozaszpitalnego nagtego
zatrzymania krazenia z oszacowaniem
potrzeb neurorehabilitacynych:
prospektywne badanie pilotazowe
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Streszczenie

Wistep: Rozlane uszkodzenie mézgu jest zasadniczym elementem zespotu poresuscytacyjnego, opisywanym u 30-80% chorych
z pozaszpitalnym nagtym zatrzymaniem krazenia (NZK), odpowiadajacym za wysoka $miertelno$¢ oraz deficyty poznawcze
i neurologiczne prowadzace do niepetnosprawnosci. R6znorodnos¢ i dynamika objawéw oraz mozliwosci rehabilitacji pa-
cjentéw po NZK sa stabo poznane.

Cel: Celem prospektywnego badania pilotazowego byfa ocena czestosci, rodzaju, nasilenia i dynamiki zaburzen poznawczych
oraz neurologicznych u chorych w pierwszych 12 miesigcach od poresuscytacyjnego uszkodzenia mézgu, a takze préba
oszacowania potrzeb neurorehabilitacyjnych tej grupy pacjentéw.

Metody: Sposréd oséb po NZK, przyjmowanych kolejno na oddziat intensywnej opieki kardiologicznej (OIOK), zabezpie-
czajacego rejon 250 000 mieszkaricéw Warszawy, rekrutowano uczestnikéw badania wg nastepujacych kryteriéw wiaczenia:
pierwsze w zyciu nieurazowe, normotermiczne zatrzymanie krazenia; wiek < 75 lat; przezycie do czasu wypisu z oddziatu
kardiologicznego; brak wczesniejszych choréb mézgu. Rodzaj nabytych zaburzer poznawczych i neurologicznych oraz stopieri
niepetnosprawnosci chorych badano w pierwszych dniach po NZK a takze 3, 6 i 12 miesiecy pézniej. Badanie neuropsy-
chologiczne miato na celu ocene funkcji uwagi, pamieci, zdolnosci wykonawczych, jezykowych i wzrokowo-przestrzennych.
W badaniu neurologicznym oceniono nerwy czaszkowe, sife i napiecie miesniowe, odruchy gtebokie, czucie, funkcje mézdzku
i chéd. Ogélny poziom funkcjonowania psychofizycznego pacjentéw klasyfikowano wg Skali Oceny Niepetnosprawnosci
(Disability Rating Scale). Potrzeby rehabilitacyjne badanych okreslono na podstawie wynikéw zebranych w 3. miesiacu po
NZK. Dane te postuzyty nastepnie do oszacowania potrzeb neurorehabilitacyjnych chorych po NZK w Polsce.

Wyniki: W ciagu 28 miesiecy trwania badania, sposréd 69 chorych po NZK przyjetych na OIOK, 29 pacjentéw spetnito
kryteria badania (33 osoby przezyty do czasu wypisu z oddziatu kardiologicznego; 4 osoby nie spetnity dalszych kryteriéw
wiaczenia). Gtebokie zaburzenia Swiadomosci notowano najczesciej we wczesnej fazie po NZK (28%); 12 miesiecy p6zniej
nie byto chorych catkowicie niezdolnych do reagowania na otoczenie (zwiazek z poprawa funkcjonalng i Smiertelnoscia
0s6b z ciezkim uszkodzeniem mozgu). W5réd chorych podejmujacych wspétprace podczas badan, od 100% (wczesnie po
NZK) do 57% (12 miesiecy po NZK) pacjentéw wykazywafo zaburzenia poznawcze wspdtistniejace zazwyczaj z objawami
neurologicznymi. Zaburzenia pamieci okazaly sie najczestszym i najpowazniejszym problemem. Mniej nasilone byty deficyty
wykonawcze, uwagowe, jezykowe (gféwnie anomia) i wzrokowo-przestrzenne. Czestos¢ wystepowania objawéw neurolo-
gicznych wahata sie od 88% (wczesna faza po NZK) do 43% (12 miesiecy po NZK). W konsekwencji nabytych zaburzen od
71% (wczesnie po NZK) do 36% (12 miesiecy po NZK) chorych byfo znaczaco niesprawnych i czesto zaleznych od otoczenia.
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dr n. med. Katarzyna Ewa Polanowska, Instytut Psychiatrii i Neurologii, Il Klinika Neurologiczna, ul. Sobieskiego 9, 02-957 Warszawa, e-mail: kpolanow@ipin.edu.pl
Praca wplyneta: 18.12.2013 1. Zaakceptowana do druku: 20.03.2014 r. Data publikacji AoP: 01.04.2014 .
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Chociaz zaburzenia cechowata tendencja do zmniejszania sie wraz z uptywem czasu od zachorowania, po 12 miesigcach od
NZK ponad 50% chorych nadal wykazywato deficyty, a ponad 30% znaczna niesprawno$¢. Wyniki badar przeprowadzonych
w 3. miesiacu po NZK pokazaty, ze wiréd chorych zdolnych do podjecia wspétpracy az 76% oséb wymagato terapii: najczes-
ciej rehabilitacji neuropsychologicznej, rzadziej — terapii neuropsychologicznej i fizjoterapii. Dane te pozwolity oszacowag,
ze w Polsce rocznie ok. 800 o0séb po NZK moze doswiadcza¢ zaburzer wymagajacych specjalistycznej neurorehabilitacji.

Whioski: Zaburzenia poznawcze (szczegdlnie deficyty pamieci i uczenia sie) wraz z objawami neurologicznymi sa czestymi
nastepstwami poresuscytacyjnego uszkodzenia mézgu. Tworzenie centréw neurorehabilitacyjnych dla chorych po NZK jest
niezbedne w ich terapii. Specjalistyczna neurorehabilitacja powinna rozpoczac sie krétko po uszkodzeniu mézgu i ustabili-
zowaniu stanu ogdlnego, powinna by¢ intensywna i wszechstronna (rehabilitacja neuropsychologiczna, fizjoterapia, terapia
zajeciowa, modyfikacje srodowiskowe, adaptacja do funkcjonowania z nabytym deficytem).

Stowa kluczowe: objawy mézgowe, neurorehabilitacja, zatrzymanie krazenia
Kardiol Pol 2014; 72, 9: 814-822
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II MIEDZYNARODOWA KONFERENCJA
CENTRUM CHOROB RZADKICH UKEADU KRAZENIA
Unite efforts! Together for the better future of patients with rare cardiovascular diseases

Termin: 16-17 pazdziernika 2014 r.
Miejsce obrad: Krakéw, Krakowski Szpital Specjalistyczny im. Jana Pawta Il
Organizator: Centrum Rzadkich Choréb Ukfadu Krazenia

Dyrekcja Krakowskiego Szpitala Specjalistycznego im. Jana Pawta Il
oraz Kierownik Centrum Choréb Rzadkich Uktadu Krazenia — prof. dr hab. n. med. Piotr Podolec
z wielka przyjemnoscia maja zaszczyt zaprosi¢ Paistwa na Il Miedzynarodowa Konferencje
Centrum Choréb Rzadkich Ukfadu Krazenia, organizowang w ramach projektu
~Rozszerzenie europejskiej sieci wspotpracy w zakresie tzw. ,sierocych” choréb kardiologicznych”,
ktory jest wspotfinansowany ze srodkéw Matopolskiego Regionalnego Programu Operacyjnego.

W Konferencji wezmga udziat m.in.: John GF Cleland (Hull, Wielka Brytania), Marc Dweck (Edynburg, Wielka Brytania),
Lorenzo Galletti (Bergamo, Wtochy), Roland Hetzer (Berlin, Niemcy), Piotr Hoffman (Warszawa, Polska),
Bernard lung (Paryz, Francja), Deddo Moertl (Wieden, Austria), Sabine Pankuweit (Marburg, Niemcy),

Szymon Pawlak (Zabrze, Polska), Carlo Perricone (Rzym, Wiochy).

Gléwne tematy:
* Rzadkie choroby krazenia systemowego i ptucnego
* Rzadkie choroby miesnia sercowego/kardiomiopatie
*  Wady wrodzone
*  Choroby uktadu krazenia u ciezarnych
* Organizacja badan naukowych i rejestry rzadkich choréb kardiologicznych
*  Narodowe strategie/programy w rzadkich chorobach kardiologicznych

Zapraszamy do prezentacji wynikow badan naukowych lub ciekawych przypadkéw klinicznych.
ABSTRAKTY mozna zgfasza¢ w terminie do 30.09.2014 r.
na adres e-mail: rarediseases@szpitaljp2.krakow.pl.

Szczegoty dotyczace rejestracji oraz program Konferencji mozna znalez¢ na stronie: www.crcd.eu.
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