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incidence of Secondary Vascular Complications After Stroke 

1. INTRODUCTION
Stroke is a clinical syndrome char-

acterized by the sudden emergence of 
a permanent focal neurological defi-
cit, with vascular genesis–hemorrhage 
or ischemia of the brain blood vessels, 
and the symptoms which match the 
location and size of brain damage and 
the time passed since the beginning 
of stroke.

Epidemiological data show that dis-
eases of the blood vessels are the en-
emy number one of modern man. Cere-
brovascular diseases including stroke, 
among which the most prominent is 
stroke, are the third most important 
cause of illness and mortality, and the 
leading cause of disability in the world. 
Incidence of stroke was 200/100 000 
inhabitants in 1960, and today it has 
reached even 500/100 000. Mortality 
in case of hemorrhagic stroke during 
the first month was 80% (mainly dur-
ing the first three days), and from isch-
emic stroke 15%. The most common 
causes of death are transtentorial her-
niation, pneumonia, pulmonary embo-
lism, heart disease.

Variable risk factors for the occur-
rence of stroke are hypertension, heart 
disease (ischemia, valves, and arrhyth-
mias), tobacco smoking, diabetes, hy-

perlipidemia, eritrocitosis, increased 
fibrinogen, overweight and stress, and 
their regulation may affect the mani-
festation of stroke. Permanent factors 
such as age, sex, race, hereditary risk 
factors should not be ignored, although 
on them we cannot influence.

Treatment and rehabilitation re-
quire significant funds, and given that 
in two thirds of patients stroke causes 
disability that often causes permanent 
disability or sickness, so the conse-
quences of stroke and influence on the 
financial burden of a state.

It is estimated that as many as 46% 
of cases of stroke occurs in the produc-
tive age in the general population be-
tween the 45 and 59 years of age. The 
time required for rehabilitation after 
stroke depends on its severity. Two-
thirds of patients after stroke survive 
and recover to a greater or less auton-
omy, and the third was permanently 
disabled for independent living and is 
dependent on someone else’s help. If the 
patient does not recover enough to be 
capable of working, implementation of 
preventive measures increasing the risk 
of repeated stroke, which can be fatal.

Rehabilitation procedures begin on 
the first or second day of acute treat-
ment performed immediately after the 

diagnosis and acute medical interven-
tion. Rehabilitation has several objec-
tives. Preventive activities are aimed at 
the prevention of ulcers, respiratory in-
fections, urinary infections, thrombo-
phlebitis, control with implementation 
of intermittent bladder catheterization 
and electro-stimulation, early mobi-
lization of patients during the first 24 
to 48 hours of the onset of the disease, 
and condition for this is cardiopulmo-
nary stability.

Prevention of secondary compli-
cations, such as thrombophlebitis and 
pulmonary embolism are of great im-
portance for the final outcome of this 
disease. According to literature data 
pulmonary embolism (PE) is responsi-
ble for 5% of deaths after stroke. That’s 
why for patients with acute stroke and 
limited mobility, it is recommended 
to use heparin and LMH in preventive 
doses, if there are no contraindications 
for anticoagulants (Grade 1A) (1, 2).

Data from 70 clinical studies on 16 
000 patients reported that extensive 
use of prophylaxis can prevent 50% of 
PE and 66% of deep vein thrombosis 
(DVT) (3, 4).

Studies have also shown that the 
use of aspirin cannot be considered as 
prophylaxis of pulmonary embolism 
and DVT (5).

2. gOAL
To determine the incidence of pa-

tients who had vascular complications 
in the form of PE or DVT after stroke, 
and indicate the need to create and pro-
mote the prevention of these complica-
tions algorithm for patients after stroke.

3. MATERIAL AND METHODS
The subjects of this study were hos-

pitalized patients at the Clinic of Phys-
ical medicine and Rehabilitation be-
tween October 2008 and October 2009 
with rehabilitation conducted as a con-
tinuation of the treatment immediately 
after the stroke and who had a pulmo-
nary embolism as a secondary compli-
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Table 1. number and gender of patients with 
stroke treated in period 2008-2009 at the 
Clinic of Physical Medicine and Rehabilitation, 
n=86

Gender Stroke

M 47 (55%)

F 39 (45%)

Total 86 (100%)



333MED ARH 2009; 63(6) • ORiGinAl PAPERS

incidence of Secondary Vascular Complications After Stroke

cation. Necessary data were collected 
from available medical records, and 
then processed and displayed in tables.

4. RESULTS
In the period from October 2008 

until October 2009 at the Clinic of 
Physical Medicine and Rehabilitation 
were hospitalized 86 patients as a con-
tinuation of treatment after stroke. 
There were 47 (55%) men and 39 (45%) 
women.

Hemorrhagic stroke was recorded 
in 13% of patients and ischemic in 
87% of patients. Out of these, hemor-
rhagic stroke had 8 (10%) males and 
3 (3%) women, while ischemic stroke 

was recorded in 39 (45%) of males and 
36 (42%) women. The average life span 
was 50.3 years of age.

Secondary vascular complications 

in the study were present in 21 
(24.7%) patients and in the form of 
thrombophlebitis in 16 (18.9%) pa-
tients, and pulmonary embolism 
were diagnosed in 5 (5.8%) patients 
of which one died.

All patients in whom pulmo-
nary embolism was diagnosed had 
a neurological deficit in form of 

hemiplegia.

Time from stroke to the appearance 
of symptoms of pulmonary embolism 
was accounted for an average of 25.4 
days. With 2 patients symptoms PE oc-
curred on 18 days after stroke diagnose 
and in one patient after 45 days.

Suggested prophylactic therapy (which 
patients received before admission) in pa-
tients who have developed pulmonary em-
bolism was Aspirin protect, and neither one 
patient had administered low molecular 
heparin. Physical therapy was performed in 
all cases, and mechanical methods of pro-
phylaxis are used.

5. DISCUSSION
It is estimated that as many as 46% 

of cases of stroke occurs in the pro-
ductive age in the general population 
between the 45 and 59 years of age (6, 
7). According to our research, the av-
erage age of patients with stroke was 
50.3 years.

Stroke as a disease, unfortunately, 
takes more and more important place 

on the lists of morbid-
ity and mortality. Mod-
ern treatment allows re-
duced level of disability 
for these patients, but to 
secondary complications 
should be given greater 
attention, and thereby 
treatment costs will be 
significantly reduced.

In our study occurred complica-
tions in patients with ischemic stroke 
and neurological deficit of hemiple-
gic type were also treated with aspirin 
protect which did not lead to sufficient 
prophylaxis in accordance with the lit-
erature data of other authors (5). Stud-
ies that have examined the occurrence 
of DVT and PE in patients after stroke 
speaks about the benefit of applications 
of low molecular heparin for prevention 
of DVT and PE (8).

Modern trends of treatment in sur-
gery, especially loco motor until few 
years ago represented a difficulty due 
to the appearance of DVT and pulmo-
nary embolism, especially after surgery 
on the hip. Rehabilitation programs 
were significantly slowed due to fre-
quent appearance of DVT and some-
thing less pulmonary embolism. With 
the introduction of prophylaxis proto-
cols, referred secondary complications 
almost disappeared (9, 10).

Similar problems occur in patients 
with stroke. Rehabilitation programs 
must often be stopped because of the 
appearance of DVT and pulmonary 
embolism. Different attitudes about 
prophylaxis effects for these patients 
should be regulated by a unique algo-
rithm that would reduce the possibil-
ity of discrepancy in therapeutic sense.

6. CONCLUSION
Secondary complications in the 

form of DVT and PE after stroke are a 
major burden, both for the patients–if 
they continue treatment in home con-
ditions and for health workers that pro-
vide care. If the patients are in rehabil-
itation facilities in the continuation of 
treatment, then all programs of rehabil-
itation must be stopped, which has in-
fluence on the outcome of treatment–
the duration of treatment and increase 
the treatment. 

All studied patients had hemiple-
gia, which further highlights the need 
for more sophisticated medical prophy-
laxis. Physical therapy and mechanical 
methods of prophylaxis remain as an 
essential part of supportive preventive 
medication programs.

There is no definite algorithm for 
the prevention of complications in the 
term of DVT/PE. The current approach 
to the problem is individual and inad-
equate, and this applies especially to 
the initial use of low molecular heparin 
due to fear of possible subsequent brain 

Type of stroke M F Total

hemorrhagic 8 (10%) 3 (3%) 11 (13%)

ischemic 39 (45%) 36 (42%) 75 (87%)

Table 2. Type of stroke among patients treated in 
period 2008-2009 at the Clinic of Physical Medicine 
and Rehabilitation, n=86

Gender PE DVT

M 3 (3.4%) 10 (12.1%)

F 2 (2.4%) 6 (6.8%)

Total 5 (5.8%) 16 (18.9%)

Table 3. Secondary vascular complications 
in form of thrombophlebitis and pulmonary 
embolism in patients with stroke treated in 
period 2008-2009 at the Clinic of Physical 
Medicine and Rehabilitation, n=86

neurology deficit n %

Hemiplegia 5 100

Hemiparesis 0 0

Table 4. Type of neurology complications in 
patients with pulmonary embolism after stroke 
(ischemic) treated in period 2008-2009 at the 
Clinic of Physical Medicine and Rehabilitation 
n=5

Days Patient 1. Patient 2. Patient 3. Patient 4. Patient 5.

10-20 + +

21-30 + +

>30 +

Table 5. Time from stroke (ischemic) until occurrence of 
pulmonary embolism symptoms in patients with PE after stroke 
treated in period 2008-2009 at the Clinic of Physical Medicine and 
Rehabilitation, n=5

Thrombo- 
prophylaxis n %

Aspirin protect 5 100
low molecular 
heparin 0 0

Physical therapy 5 100
Mechanical 
prophylaxis 
methods

0 0

Table 6. Recommended prophylaxis in 
patients with pulmonary embolism after stroke 
(ischemic) treated in period 2008-2009 at the 
Clinic of Physical Medicine and Rehabilitation, 
n=5
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hemorrhage and avoidance of mechan-
ical methods of prophylaxis. 

Consequently the effectiveness of 
treatment and its continuity is not fully 
realized. This reflects on duration of 
treatment and total rehabilitation pro-
cess. These are the key reasons for the 
imperative to create a unique algo-
rithm, which would include the use of 
low molecular heparin with mechani-
cal support, and prophylaxis for cer-
tain categories of patients with stroke 
along with already known adjuvant hor-
monal therapy.

Data on fatal consequences in this 
study cannot be considered as valid as 
there is no insight on complications 
which occurred within primary neu-
rology treatment

DVT/PE after stroke is a clinical and 

public health problem that can be re-
duced through prevention. Given the 
actuality of problems it is necessary to 
conduct scientific research on a wider 
basis which would set guidelines that 
will indicate the way of prevention and 
on what basis we can reduce the mor-
tality and cost of treatment for patients 
after stroke.
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