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WHAT DETERMINES BETTER OUTCOME IN ACUTE ISCHEMIC STROKE 
PATIENTS TREATED WITH THROMBOLYSIS? - EXPERIENCES IN SLOVENIA 

 
ŠTA ODREĐUJE BOLJI ISHOD U ISHEMIJSKOM MOŽDANOM UDARU U 

PACIJENATA LEČENIM TROMBOLIZOM? - ISKUSTVA U SLOVENIJI 
Viktor Švigelj 

 

University Medical Centre Ljubljana, Division of Neurology, Department of Vascular Neurology and 
Intensive Care, Neurocritical Care Unit, Zaloška 2, SI-1525 Ljubljana, Slovenia 

 
Summary: Aim of the work: Ischaemic stroke is one of the leading causes of death and disability 
worldwide. Intravenous alteplase is, despite the recent promising results in mechanical 
revascularisation, the only proven effective and possible treatment option in many centres. The aim of 
our retrospective study was to analyse whether time to treatment, severity or territory of stroke, 
gender and age matter in acute ischemic stroke patients, treated with iv alteplase.     
Materials and Methods: In retrospective study we analysed data of all patients from 2 university and 
3 general hospitals treated with iv alteplase due to acute ischemic stroke between January 2003 and 
December 2015. Data were collected in Safe Implementation of Treatment in Stroke register.   Results 
on onset-to-door time and door-to-needle time, stroke severity, sex and gender on admission, as well 
as outcome results after 3 months were statistically evaluated.  We defined “golden hour” as group of 
patients, treated within 60 minutes after stroke onset, “classical” group, patients treated between 61 - 
180 minutes, and “late” group, patients, treated between 181 – 270 minutes after stroke onset.       
Results: Between January 1st, 2003 and December 31st, 2015 1228 acute ischemic stroke patients were 
treated with iv alteplase in 5 centres. However, due to lack of majority of important data (gender, age, 
NIHSS, time logistics, etc.), we analysed data from 1117 patients (91.0 %). Average age was 68.9 ± 12.5 
years. There were more male than female patients (55.4 % vs. 44.6 %, respectively; p = 0.013), female 
patients were significantly older (71.3 ± 12.4 years; p < 0.001), had worse clinical presentation on stroke 
onset (NIHSS 13.8; p = 0.001) and worse outcome (p<0.0001).   The average NIHSS score in 1117 
patients was 13.2 ± 6.7. Patients, older than 80 years (N=156), had statistically worse clinical picture on 
admission than younger group (N= 961) (13.8 ± 6.4; 13.0 ± 6.5, respectively; p = 0.003) and had worse 
outcome after 3 months (p < 0.0001). “Golden hour” patients were otherwise rare (N=24), however 
they have statistically worse clinical picture at presentation (NIHSS 13.7 ± 7.8), comparing to 
“classical” (N=893; NIHSS 13.6 ± 6.3) or “late” group (N= 200; NIHSS 11.1 ± 6.8)(p < 0.0001), but better 
outcome after 3 months (p < 0.0001).  Patients with total anterior circulation infarct had worse NIHSS 
than patients with partial anterior circulation or lacunar infarct (p < 0.0001; p < 0.0001, respectively), as 
well as worse outcome (p < 0.0001). 
Conclusion: Advances are being made in acute ischemic stroke reperfusion therapy, such as 
shortening of the exclusion criteria (e.g. elderly or severe stroke patients) or implementation of the 
ultra-early (“golden hour”) thrombolytic treatment.  In our retrospective study we were also able to 
show that patients benefit if they were presented within first 60 minutes. We also clearly showed that 
removing some exclusion criteria (extending time window, elderly patients) gave more patients 
chance to have a good outcome. However, according to the literature data, we should continuously 
encourage trends to improve onset to treatment time.  This is a warrant for better outcome in this 
devastating disease.  
Key words: stroke, ultra-early therapy, reperfusion, exclusion criteria, outcome  
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INTRODUCTION 
 
Ischaemic stroke is one of the leading causes of 
death and disability worldwide and 
intravenous alteplase is the only proven 
effective treatment in the acute setting 
worldwide [1, 2]. Recently, mechanical 
revascularisation showed promising results 
and as a method of an emergency stroke 
treatment, it is included in the guidelines [2]. 
Epidemiological data showed that stroke in the 
USA moved from its third position as a leading 
cause of death to the fifth [3].  This results are 
encouraging in developed countries, however, 
in most countries death rate due to stroke 
remains very high [4], and stroke is still the 
main cause of long-term disability in most 
industrialised countries [2,4]. Although new 
data show that rates of intravenous alteplase 
administration rose in last years [5, 6], and 
only a fraction of stroke patients are eligible for 
the drug because of its narrow treatment 
window. Another fact is that alteplase is 
completely effective only in a third of treated 
patients, recovering to the degree to be free 
from disability [1, 2]. Therefore, stroke 
societies implemented some concepts in stroke 
codes to accelerate treatment in stroke patients, 
such as FAST (Face Arm Speech Time) [7].  
The effectiveness of intravenous thrombolysis 
in acute ischemic stroke is time dependent and 
the effect is highest if the time from symptom 
onset to treatment is as short as possible. A 
new concept, otherwise very well known in 
trauma and out-of-hospital cardiac arrest 
patients) [8, 9], termed the golden hour, should 
be implemented in the stroke code. The golden 
hour refers to a time lasting for one hour or 
less, during which there is the highest 
likelihood that prompt medical treatment will 
prevent disability or death [8]. Short good 
outcome is greatest if patients received care 
within a short period after a neurological 
emergency [10]. However, we should not 
generally conclude, that good outcome rates 
drop off after 60 minutes. Data on golden hour 
are primarily to show the core principle of 

rapid intervention in some neurological 
traumatic or non-traumatic conditions, rather 
than the narrow meaning of a critical one-hour 
time. In Republic of Slovenia, we started with 
thrombolytic treatment in our institution in 
1997, and implemented as a routine treatment 
in other hospitals in 2003, when we joined Safe 
Implementation of Treatment in Stroke (SITS) 
register.  The aim of our retrospective study 
was to analyse whether time to treatment, 
severity or territory of stroke, gender and age 
matter in acute ischemic stroke patients, 
treated with iv alteplase.     
 

MATERIALS AND METHODS 
 
The incidence of cerebrovascular diseases in 
Slovenia is around 200 patients/100.000 
population, 85 % having ischemic stroke. We 
analysed all patients (2 university and 3 
general hospitals; only University Medical 
Centre Ljubljana entered data regularly) 
included in SITS register, treated with i.v. 
thrombolysis with alteplase between January 
1st, 2003 and December 31st, 2015. We 
presented results on onset-to-door time 
(prehospital evaluation) and door-to-needle 
time (hospital evaluation) logistics, stroke 
severity (according to National Institute of 
Health Stroke Scale) and age on admission, as 
well as outcome results (modified Rankin Scale 
(mRs) after 3 months.  Results from a “golden 
hour” group of patients (defined as a group, 
treated within first 60 minutes) where 
compared to the group of patients treated 
between 61-180 minutes (defined as “classical” 
group) [11] and the group (defined as “late” 
group), where onset-to-treatment time was 
between 181-270 minutes.   
We calculated and analysed some numerical 
results as the mean values, median and 
standard deviations. For statistical analysis, we 
used the Wilcoxon signed-rank test to compare 
groups, supposed to include non-normally 
distributed samples and univariate analysis of 
variance.  Significance was set for p values < 
0.05. For statistical analysis, we used IBM SPSS 
Statistics, ver. 22.  
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RESULTS 
 
In 2003, Republic of Slovenia joined 
international register (SITS register) in order to 
compare results between centres in the country 
and worldwide. At the begging, all data where 
entered immediately, since alteplase was not 
registered for treatment in acute ischemic 
stroke and as a rule for patient safety.  Between 
January 1st, 2003 and December 31st, 2015 in 5 
centres, entering data into SITS register, we 
treated with alteplase 1228 acute ischemic 
stroke patients. Due to lack of majority of 
important data (such as gender, age, NIHSS, 
time logistics, etc.), we analysed data from 

1117 patients (91.0 %). Average age was 68.9 ± 
12.5 years.  
After better public awareness in 2010, when 
we implemented FAST (Face Arm Speech 
Time) system, called “GROM”, we admitted 
and treated with thrombolysis a higher 
number of patients (Figure 1).  
As seen in Table 1, there were more male than 
female patients (55.4 % vs. 44.6 %, respectively; 
p = 0.013). Female patients were significantly 
older (71.3 ± 12.4 years; p <0.001), as was the 
case also in a group of patients, adhering to an 
official guidelines concerning age eligibility 
(68.0 vs. 65.0, respectively; p < 0.0001). 

 
 

 
Figure 1. Number of patients recruited in Republic of Slovenia to Safe Implementation of Treatment in Stroke 
register between 2003 and 2015.  Note higher recruitment number (year 2010), probably due to better public 
awareness.  
Graf 1. Broj pacijenata, regrutovanih u Republici Sloveniji u registar “safe Implementation of Treatment in 
Stroke” između 2003 i 2015. Primetiti veči broj regrutovanih pacijenata (godina 2010) zbog bolje svesnosti 
javnosti.  
LJU- University Medical Centre Ljubljana/ Univerzitetni klinički centar Ljubljana; MB - University Medical Centre  
Maribor/ Univerzitetni klinički centar Maribor; NM – General hospital Novo mesto/Opšta bolnica Novo mesto; 
CE - General hospital Celje/Opšđta bolnica Celje; MUR -  General Hospital Murska Sobota/Opšta bolnica Murska 
Sobota 
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 All/Svi Male/Muškarci Female/Žene P 
Gender/Pol 

N (%) 
 

1117 (100.0) 
 

N (%)  619 (55.4) 489 (44.6) 0.001 

Age/starost: all/svi 
N 

Average/Prosek; SE 

 
1117 

68.9; 12.5 
 

N 
Average/Prosek; SE  

 

619 
67.0; 12.2 

489 
71.3 12.4 

< 0.0001 

Min 19 27 NA 
Max 100 93 NA 

Patients/Pacijenti: 18 - 80 years/godina 
N (%)  

Average/Prosek; SE 

 
 

961 (86.0); 
66.3; 11.3 

 

N (%) 
 

560 (58.3) 401 (41.7) < 0.0001 
Average age/Prosečna starost; SE 65.0; 11.1 68.0; 11.5 < 0.0001 

Patients/Pacijenti: >  80 years/godina  
N (%) 

Average age/Prosečna starost; SE 

 
156 (14.0) 
85.0; 3.4 

 

N (%) 
 

59 (5.3) 97 (8.7) < 0.0001 
Average age/Prosečna starost; SE 85.3; 3.4 85.0; 3.1 ns 

Table 1. Some demographic data, showing age and gender statistics in patients adhering to guidelines and those, 
older than 80 years at stroke onset.   
Tabela 1. Demogafski podaci i statistika starosti  i pola kod pacijenata, koji odgovaraju zvaničnim preporukama I 
kod onih, starijih od 80 godina u vreme nastanka moždang udara.  
N – number/broj; P - p value/p vrednost; ns – not significant/nesignifikatno; NA - not applicable/nije primenljivo; 
SE - standard deviation/standardna devijacija, Min – minimum/minimum; Max – maximum/maksimum 

 
Patients, older than 80 years are according to 
the guidelines [1, 2, 6] not eligible for 
thrombolytic treatment, except in experienced 
centres and with informed consent, if 
necessary, according to national rules. In 
Slovenia we treat such patients, when we have 
written consent (patients signed themselves or 
consent signed by the relatives).  As seen from 
Table 1, we treated 156 (14.0 %) patients older 
than 80 years with alteplase (average age 85.0 ± 
3.4 years).  
In Table 2, we present NIHSS score in patients, 
adhering to guidelines [12] and in those, older 
than 80 years at stroke onset, as well as, 
according to time logistics (prehospital delay, 

in-hospital delay). The average NIHSS score in 
1117 patients was 13.2 ± 6.7. When results from 
the group, adhering to the guidelines (N = 961; 
86.0 %) were compared to the results from the 
group, older than 80 years (N = 156; 14.0 %), 
we found that female patients had statistically 
weak, but significant worse clinical picture at 
admission than men (13.7 ± 6.4; vs. 12.5 ± 6.5; p 
= 0.049) in younger group. We did not find any 
statistical difference between male and female 
patients in the older group. However, 
comparing both groups, older group had 
worse clinical picture on admission (13.8 ± 6.4 
vs. 13.0 ± 6.5) and the difference was 
statistically significant (p = 0.003).   
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 All/Svi Male/Muškarci Female/Žene P 
NIHSS: All/Svi  

N 
Average/Prosek; SE 

 
1117 

13.2; 6.7 
 

N  
Average/Prosek; SE   

 

619 
12.7;  6.6 

489 
13.8; 6.2 

 
0.001 

 Min 1 1 NA 
Max 38 39 NA 

NIHSS: age/starost 18 - 80 years/godina  
N 

Average/ Prosek; SE 

 
961 

13.0; 6.5 
 

N 
Average/Prosek; SE   

 

559 
12.5; 6.5 

402 
13.7; 6.4 

 
0.049 

Min 2 1 NA 
Max 39 36 NA 

NIHSS: age/starost > 80 years/godina 
N 

Average/Prosek; SE 

 
156 

13.8; 6.4 
 

N 
Average/Prosek; SE   

 

59 
13.9; 7.4 

97 
13.8; 5.7 

 
ns 

Min 1 2 NA 
Max 34 25 NA 

NIHSS in patients admitted within first 60 min after stroke onset/ 
NIHSS kod pacijenata primljenih u prvih 60 minuta nakom početka 
moždanog udara 

N 
Average/Prosek; SE 

 
 
 

24 
13.7; 7.8 

 

N 
Average/Prosek; SE   

 

13 
13.5; 6.6 

11 
14.6; 9.4 

 
ns 

Min 2 4 NA 
Max 25 36 NA 

NIHSS in patients admitted within 61-180 min after stroke onset/ 
NIHSS kod pacijenata primljenih između 61 i 180 minuta nakon 
početka moždanog udara 

N 
Average/Prosek; SE 

 
 
 

893 
13.6; 6.3 

 

N 
Average/Prosek; SE   

 

376 
13.0; 6.4 

517 
14.4; 6.1 

 
0.001 

Min 1 1 NA 
Max 39 35 NA 

NIHSS in patients admitted within 181-270 minutes after stroke 
onset/NIHSS kod pacijenata primljenih između 181 i 270 minuta 
nakom početka moždanog udara 

N 
Average/Prosek; SE  

 
 
 

200 
11.1; 6.8 

 

N 
Average/Prosek; SE   

 

89 
11.0; 7.8 

111 
11.3; 5.9 

 
ns 

Min 2 2 NA 
Max 35 31 NA 

Table 2. Stroke severity at admission according to National Institute of Health Stroke Scale in patients adhering to 
guidelines and those, older than 80 years at stroke onset and according to time logistics (prehospital delay, 
hospital delay).   
Tabela 2. Ozbiljnost moždanog udara na prijemu u skladu sa Skalom za moždani udar Nacionalnog Instituta za 
Zdravlje kod pacijenata, koji odgovaraju zvaničnim uputstvima i onih, starijih od 80 godina kod nastanka 
moždanog udara i u skladu sa vremenskom logistikom (prehospitalno i bolničko kašnjenje). 
 

N – number/broj; P - p value/p vrednost; ns – not significant/nesignifikatno; NA - not applicable/nije primenljivo; 
SE - standard deviation/standardna devijacija, Min – minimum/minimum; Max – maximum/maksimum; NIHSS - 
National Institute of Health Stroke Scale/Skala Moždanog Udara Nacionalnog Instituta za Zdravlje 
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Patients, treated within first 60 minutes after 
stroke symptoms and signs onset, were 
otherwise rare (n=24; 2.1 %). Among them, 3 
(12.5 %) patients were older than 80 years. The 
average NIHSS score was 13.7 ± 7.8. There was 
no significant difference between male and 
female patients. Patients, arriving according to 
the original study (n=893; 79.9 %) [12], within 
60 to 180 minutes, had an average NIHSS 
before treatment of 13.6 ± 6.3. Between men 
and women we found statistically significant 
worse clinical picture on admission in woman 
(p = 0.001). As seen in Table 2, when we 
introduced new guidelines into a routine 
clinical practice, extending the time window 
up to 4.5 hours in 2009, we treated 200 patients 

with alteplase. The average NIHSS before 
treatment in this group (onset to needle time 
within 181 - 270 minutes) was 11.1 ± 6.8. We 
did not find any statistical difference between 
men and women.  
We also compared NIHSS results before 
treatment in all three groups (“golden hour” 
group, “classical” group and “late” group). We 
found that “late” group had statistically better 
clinical picture than “classical” group (p < 
0.0001) on admission; however, we did not 
find any differences between late and golden 
or classical and “golden hour” group. The 
reason was a low statistical power due to a low 
number of stroke patients in the “golden hour” 
group.     

 

 TACI PACI LACI POCI 
No final diagnosis/ 

Bez konačne 
diagnoze 

P 

N 403 331 233 8 136  
Median age/Prosečna starost 
(years/godina) 

73.0 71.0 69.0 74.5 71.5 ns 

Male sex/Muški pol, N (%) 
195 

(48.4) 
197 

(59.5) 
139 

(59.7) 
5 

(62.5) 
80  (58.8) ns 

Median/Prosečna NIHSS  18.0 12.0 7.0 2.5 14.0 < 0.001 
 Onset-to-needle time/ Vreme od početka 
do igle (median/prosečna) (min) 

140 153 155 198 130 < 0.001 

Door-to-needle time/Vreme od prijema 
do igle (median/prosečna) (min) 

50 50 45 44 50 ns 

Table 3. Stroke severity at admission (National Institute of Health Stroke Scale) in our cohort of patients according 
to stroke territory and time logistics.  
Tabela 3. Ozbiljnost moždanog udara na prijemu (Skala za moždani udar Nacionalnog Instituta za Zdravlje) u 
našoj kohorti pacijenata procenjena prema teritoriji moždanog udara i vremenskoj logistici.  
 
N – number/broj; P - p value/p vrednost; ns – not significant/nesignifikatno; NA - not applicable/nije primenljivo; 
SE - standard deviation/standardna devijacija, Min – minimum/minimum; Max – maximum/maksimum; NIHSS - 
National Institute of Health Stroke Scale/Skala Moždanog Udara Nacionalnog Instituta za Zdravlje; TACI - total 
anterior circulation infarct/Infarkt totalne prednje cirkulacije; PACI -  partial anterior circulation infarct/Parcialni 
infarkt prednje cirkulacije; LACI - lacunar infarct/Lakunarni infarkt; POCI - posterior circulation infarct/infarkt 
stražne cirkulacije ; min – minutes/minute 
 
Highest NIHSS score usually have patients 
with stroke in the posterior territory (mostly 
basilar artery occlusion). According to original 
study, published in 1995 [12], patients with 
NIHSS 4 or less and 25 or more, should not be 
treated with alteplase. All eligibility criteria 
from the National Institute of Neurological 
Disorders and Stroke recombinant tPA Stroke 
Study [12] were adopted within the alteplase 
package insert as contraindications/warnings. 

We, clinicians have expressed the need for 
clarification and better definition of these 
treatment criteria. One of the exclusion criteria 
chosen was also rapidly improving stroke 
symptoms. None of our patients was treated 
with alteplase if has had rapidly improving 
symptoms, and this is not true for patients, 
that probably have had minor stroke, such as 
lacunar stroke. However, excluding patients 
with rapid improvement to non-mild deficits 
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was not justified because these patients should 
and were treated according to latest literature 
data [13]. 
So, if patients or their relatives signed 
informed consent, than we treated these 
patients with alteplase (as an off-label 
treatment). There were 86 (7.2 %) patients with 
initial NIHSS 4 or less and 56 (4.7 %) with 
NIHSS score 25 or more.  
In our cohort of patients, according to SITS 
registry data, posterior circulation infarct 
(POCI) was a rare final diagnosis (only in 8 
patients). As seen in Table 3, most of the 
patients had stroke in either anterior 
circulation or lacunar stroke.  In 142 patients 
(12.7 %), there was no final diagnosis 

As expected, there was significantly worse 
clinical picture according to NIHSS on 
admission in patients with total anterior 
circulation infarct (TACI) than in partial 
anterior circulation infarct (PACI) (p < 0.0001) 
or lacunar infarct (LACI) (p < 0.0001) or when 
compared to a group with no final diagnosis 
(p< 0.0001).  
We evaluated outcome after 3 months with 
mRs in all three groups as far as time logistic 
was concerned (Figure 2) and in groups 
younger and older than 80 years on admission 
(Figure 3).  In Figure 4 we can see the outcome 
results (mRs) corresponding to the stroke 
territory.  

 

 
Figure 2. Outcome results in our cohort of patients, treated with alteplase, according to time logistic.  
Graf 2. Ishod lečenja u našoj kohorti pacijenata, lečenim alteplazom, prema vremenskoj logistici. 
 “Golden hour” group/ Grupa "Zlatni sat" - onset-needle < 60 minutes/ početak-igla < 60 minuta; 
 “Classical” group/"klasična" grupa - onset-needle - 61 - 180 minutes/početak-igla - 61 - 180 minuta;  
 “Late” group/"kasna" grupa -  onset-needle - 181 - 270 minutes/početak-igla - 181 - 270 minuta;  
 mRs - modified Rankin scale/modifikovana Rankinova skala 
 
As seen from Figure 2, the best outcome (mRs 
0 - 2) was in the “golden hour group”. 
However, only 2.1 % of patients were in that 
group. Also, good clinical outcome after 3 
months was also better in the “late” group, 
comparing to the “classical” group (p < 0.0001). 
However, as seen in Figure 3 and Table 4, 
older patients had worse outcome, then 
patients adhering to the official guidelines 
group (p < 0.0001).  When presented to the 

hospital, their clinical picture was also worse 
than in the younger group (Table 2).  
Table 4 shows that women had statistically 
worse outcome than men (p < 0.0001), as well 
as patients with acute ischemic stroke in TACI 
territory (p < 0.0001), and, as expected, the best 
outcome was in patients with lacunar 
infarction (Figure 4).   
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Figure 3. Outcome results in our cohort of patients, treated with alteplase, according to age on stroke onset. 
Graf 3. Ishod lečenja u našoj kohorti pacijenata, tretiranih alteplazom, prema starosti kod moždanog udara. 
 

 

 
Outcome/Ishod (mRs) 

Good/ 
Dobar (0-2) 

Bad/ Loš   
(3-5) 

Died/ 
Umrli (6) 

Unknown/ 
Nepoznat (7) 

P 
 

Gender/Pol  
Male/Muškarci: N (%) 323 (52.2) 178 (28.8.) 104 (16.8) 14       (2.2) 

< 0.0001  
Female/Žene: N (%) 249 (50.0) 170 (34.1) 76 (15.3) 3         (0.6) 

Time logistic/Vremenska logistika  
 “golden hour” group/Grupa “zlantni 

sat”: N (%) 
15 (62,5) 6  (25.0) 3 (12.5) 0  

“classical” group/”klasična” grupa: N (%) 445 (49.8) 284 (31.8) 152 (17.0) 13       (1.4) 
< 0.0001  

“late” group/”kasna” grupa: N (%) 113 (56.5) 58 (29.0) 25 (12.5) 4         (2.0) 
Age/Starost  

18-80 years/godine: N (%) 517 (53.8) 296 (30.8) 132 (13.7) 16       (1.7) 
< 0.0001  

> 80 years/godine: N (%)  55 (35.3) 52 (33.3) 48 (30.8) 1         (0.6) 

Stroke territory/Teritorij moždanog udara      

TACI: N (%) 145 (36.0) 163 (40.5) 93 (23.1) 2         (0.4) 
< 0.0001 PACI: N (%) 185 (55.8) 87 (26.3) 54 (16.3) 5         (1.6) 

LACI: N (%) 170 (73.0) 48 (20.6) 11 (4.7) 4         (1.7) 
POCI: N (%) 6  (75.0) 2  (25.0) 0 0 NA 

Undefined/Nedefinisano: N (%) 61 (44.9) 48 (35.2) 22 (16.2) 5         (3.7) NA 
Table 4. Stroke outcome after 3 months, evaluated with modified Rankin scale,  according to gender, time logistic, 
age and stroke territory in our cohort of patients, treated with alteplase between 2003 and 2015.  
Tabela 4. Ishod lečenja nakon 3 meseca, ocenjen sa modifikovanom Rankinovom skalom, prema polu, vremenskoj 
logistici, starosti i teritorije moždanog udara u našoj kohorti pacijenata, lečenih sa alteplazom između 2003. i 2015. 
godine. 
mRs - modified Rankin scale/modifikovana Rankinova skala;  
N – number/broj;  
P - p value/p vrednost;  
ns - not significant/nesignifikatno;  
NA - not applicable/ nije primenljivo;  
“golden hour” group/ Grupa "Zlatni sat" - onset-needle < 60 minutes/ početak-igla < 60 minuta;  
“classical” group/"klasična" grupa - onset-needle - 61 - 180 minutes/početak-igla - 61 - 180 minuta;   
“late” group/"kasna" grupa -  onset-needle - 181 - 270 minutes/početak-igla - 181 - 270 minuta;  
TACI - total anterior circulation infarct/infarkt totalne prednje cirkulacija;  
PACI -  partial anterior circulation infarct/parcialni infarkt prednje cirkulacije;  
LACI - lacunar infarct/lakunarni infarkt;  
POCI - posterior circulation infarct/infarkt stražne cirkulacije 
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Figure 4.  Outcome results in our cohort of patients according to the stroke territory.   
Graf 4. Ishod lečenja s u našoj kohorti pacijenata prema teritoriji moždanog udara. 
TACI - total anterior circulation infarct/infarkt totalne prednje cirkulacija; PACI -  partial anterior circulation 
infarct/parcialni infarkt prednje cirkulacije; LACI - lacunar infarct/lakunarni infarkt; POCI - posterior circulation 
infarct/infarkt stražne cirkulacije; mRs - modified Rankin scale/modifikovana Rankinova skala 
 
It is also important to analyse mortality rate 
and reason for death as a safety precaution. 
Between 2003 and 2015 180 (16.2 %) of all 
treated patients died, mostly due to stroke 
(52.2 %), stroke related therapy or hemorrhagic 
transformation (any intracranial haemorrhage) 
(24.4 %). Almost one quarter of patients died 
due to stroke complications, such as 
pneumonia, pulmonary embolism or due to 
concomitant myocardial infarction, or the 
reason was not declared or unknown. Detailed 
results are in Table 5.  

Despite the fact, that time window is extended 
in eligible patients from 3 to 4.5 hours, it is 
important to shorten time from onset to the 
treatment as much as possible. This could be 
dome with “GROM” notification or any 
campaign for public awareness that stroke is a 
devastating disease. However, in the chain of 
survival, any lay public as well as medical 
professionals are equally important. In Figure 
5 we show time delay in stroke management in 
our country, divided into pre and hospital 
delay.   
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Mortality rate/ 
Stopa 

mortalitete 
(N=1100)* 

Death due to 
stroke/ 

Smrt zbog 
ishemijskog 
moždanog 

udara 

Death due to 
ICH/ 

Smrt zbog 
intracerebralnog 

krvarenja 

Death due to other reason 
(pulmonary embolism, pneumonia, 
myocardial infarction)/ Smrt zbog 
drugih razloga (pljućna embolija, 
upala pljuća, miokardni infarkt) 

All/Svi                                   
N (%) 180 (16.2) 94 (52.2) 44 (24.4) 42 (23.4) 

Gender/pol  
Male/Muškarci: 

N (%) 104 (57.8) 46 (44.3) 28 (26.9) 30 (28.8) 

Female/Žene:  
N (%) 76 (42.2) 48 (63.1) 16 (21.1) 12 (15.8) 

Time logistic/ 
Vremenska logistika  

 “golden hour” group/ 
Grupa “zlatni sat”:  

N (%) 
3 (1.7) 1 (33.3) 2 (66.7) 0 

“classical” group/ 
”klasična” grupa:  

N (%) 
152 (84.4) 70 (46.1) 37 (24.3) 45 (29.6) 

“late” group/ 
”kasna” grupa:  

N (%) 
25 (13.9) 10 (40.0) 4 (16.0) 11 (44.0) 

Age/Starost  
18-80 years/ 

godina: N (%) 132 (73.3) 68 (51.5) 31 (23.5) 33 (25.0) 

> 80 years/godina: N (%)  48 (26.7) 13 (27.1) 13 (27.1) 22 (45.8) 
Stroke territory/ 
Teritorij moždanog 
udara 

 

TACI: N (%) 93 (51.7) 46 (49.5) 23 (24.7) 24 (25.8) 
PACI: N (%) 54 (30.0) 20 (37.0) 15 (27.8) 19 (35.2) 
LACI: N (%) 11 (6.1) 2 (18.2) 2 (18.2) 7 (63.6) 
POCI: N (%) 0 0 0 0 
Undefined/ 

Nedefinisano:  
N (%) 

22 (12.2) 13 (59.1) 4 (18.2) 5 (22.7) 

Table 5. Mortality rate, reason for death and intracerebral hemorrhage due to alteplase treatment, according to 
gender, time logistic, age and stroke territory in our cohort of patients, treated with alteplase between 2003 and 
2015. 
Tabela 5. Stopa mortaliteta, razlog za smrt i intracerebralno krvarenje zbog tretmana alteplazom, prema polu, 
vremenskoj logistici, starosti i teritoriji moždanog udara u našoj kohorti pacijenata lečenih alteplazom između 
2003. i 2015. godine. 
*patients with unknown outcome were excluded/pacijenti sa nepoznatom ishodom lečenja su isključeni  
  
mRs - modified Rankin scale/modifikovana Rankinova skala; N – number/broj; P - p value/p vrednost; ns - not 
significant/nesignifikantno; NA - not applicable/ nije primenljivo; ICH – intracerebral hemorrhage/intracerebralno 
krvarenje;  “golden hour” group/ Grupa "Zlatni sat" - onset-needle < 60 minutes/ početak-igla < 60 minuta; 
“classical” group/"klasična" grupa - onset-needle - 61 - 180 minutes/početak-igla - 61 - 180 minuta;  “late” 
group/"kasna" grupa -  onset-needle - 181 - 270 minutes/početak-igla - 181 - 270 minuta; TACI - total anterior 
circulation infarct/infarkt totalne prednje cirkulacija; PACI -  partial anterior circulation infarct/parcialni infarkt 
prednje cirkulacije; LACI - lacunar infarct/lakunarni infarkt; POCI - posterior circulation infarct/infarkt stražne 
cirkulacije 
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min - minutes/minuta 
 
Figure 5. Time delay in stroke management in patients, treated with alteplase in Republic of Slovenia 
between 2003 and 2015.  
Graf 5. Kašnjenje u obradi pacijenata sa moždanom udarom, lečenih alteplazom u Republici Sloveniji 
između 2003. i 2015. godine. 
 
 

DISCUSSION 
 
Our study showed that iv alteplase 
delivered within the first 60 minutes 
after stroke symptoms and signs onset 
guarantee better outcome, when 
compared to the so called “classical” 
group, as well as to the “late” group. 
However,  only 2.1 % of patients were 
treated within the “golden hour” 
(Table 2). This percentage is, however, 
higher than in the report from the Get 
With The Guidelines - Stroke Registry 
(< 1% of the total 58,353 acute stroke 
patients) [14]. The scarcity of such 
patients is not just the low absolute 
number, but probably also the severity 
of the clinical picture on stroke 
presentation, as shown further on. The 
NIHSS score was the worst in this 
group of patients (13.7), but not 
statistically significant, when 
compared to “classical” (13.6) or “late” 
(11.1) group. However, statistically 
better clinical picture was seen in the 
“late” group, when compared to the 
“classical” group (p < 0.0001).  We can 
find the similar observation in the 

report from the Get With The 
Guidelines - Stroke Registry (12.0, 11.0, 
9.0, respectively) [14].  
Considering age, NIHSS pre-treatment 
in patients older than 80 years was 
compared to the results obtained from 
younger group, we found a statistically 
worse clinical picture in older group (p 
= 0.0003).  Outcome, as seen in Figure 
3, was also worse, than in younger 
group (p < 0.0001). Mishra KN et al. 
[15] showed similar results in a much 
bigger study of 29,500 patients, as well 
as in a meta-analysis of some smaller 
studies [16]. However, as concluded 
from those studies, our opinion is that 
there is scope for benefit from 
thrombolysis also for the older age 
group.  
As seen from the literature, authors 
concluded, that women are more likely 
to have a worse outcome after an acute 
stroke than men, some others 
suggested that women benefit more 
from intravenous thrombolysis after an 
acute ischemic stroke and some found 
no sex differences in safety and 
efficacy [17-21]. Our study showed that 
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there were less female patients (44.6 %, 
p = 0.001), they were older (71.3 years; 
p < 0.0001) had worse clinical 
presentation on stroke onset (NIHSS 
13.8; p = 0.001) and worse outcome 
(p<0.0001) (Table 1 and 2). No 
statistical difference was found 
between men and women in group of 
patients, older than 80 years.  
Classification of ischemic stroke, using 
the TOAST criteria, helps us to 
determine the pathophysiologic 
mechanism and stroke aetiology. 
According to literature data, patients 
with lacunar infarcts have higher 
probability of favourable outcome than 
patients with cardioembolism or large 
vessel disease [22, 23]. As seen in 
Figure 4, similar presentation was also 
seen in our cohort of patients.  
Intracerebral haemorrhage still 
represents the most feared 
complication of thrombolysis. It is a 
complex and heterogeneous 
phenomenon, which involves multiple 
demographic, clinical, biological and 
hemodynamic parameters. The 
importance of a strict protocol for the 
control of elevated blood pressure is 
needed during the first 24 h following 
thrombolysis, as well as strict 
adherence to the eligibility for 
thrombolytic treatment. However, 
inclusion criteria, as were originally 
implemented with the first studies are 
probably obsolete, since we have now 
multimodal neuroradiological 
techniques [24]. However, since it was 
not the aim of our study to analyse and 
statistically evaluate in detail the 
mortality rate in our group of patients, 
we presented just some data on this 

topic. In our group of patients the 
mortality rate was relatively high (16.2 
%) and most of the patients died due to 
ischemic stroke (52.2 %) or 
intracerebral haemorrhage (24.4 %).   
Despite better organisation in late 
years, implementing a telestroke 
project, we did not shorten much the 
pre-hospital, as well as hospital delay.  
Similar observations are seen 
worldwide and telestroke is a 
promising effort to shorten time to 
stroke treatment, as well as repeating 
actions for public awareness.    
 

CONCLUSION 
 
Despite the increase in the global 
burden of stroke, advances are being 
made. Outcome in patients with acute 
ischaemic stroke, as shown in many 
studies, is significantly better in those 
who undergo thrombolysis compared 
with those who do not. It is also clearly 
evident that the levels of evidence 
supporting individual exclusion 
criteria for intravenous alteplase, such 
as treatment in elderly stroke patients 
or those with severe stroke vary 
widely.  
Also, the term “golden hour” implies 
that morbidity and mortality are 
affected if care is not instituted within 
the first hour after insult. Earlier 
thrombolytic treatment of patients 
with acute ischemic stroke is 
associated with more frequent 
independent ambulation, reduced 
mortality and symptomatic 
intracranial haemorrhage.  We were 
also able to show this in our study. 
However, we believe that this is still a 
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challenge of reperfusion therapy for 
acute ischemic stroke in the near 
future. The findings in studies support 
intensive efforts to accelerate patient 
presentation and to streamline local 
system to shorten onset to treatment 
time. Finally, we did not discuss 
coexistence of multiple exclusion 
factors in a single patient, and the 
variation in practice among treating 
clinicians. Probably this should also be 
a challenge in the future studies to 
improve stroke patient care. We 
should continuously encourage trends, 
the public and healthcare 
professionals, to remain vigilant and 
committed to improving overall stroke 
care. 
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ŠTA ODREĐUJE BOLJI ISHOD U ISHEMIJSKOM MOŽDANOM UDARU U 
PACIJENATA LEČENIM TROMBOLIZOM? - ISKUSTVA U SLOVENIJI 

 
Viktor Švigelj 

 
University Medical Centre Ljubljana, Division of Neurology, Department of Vascular Neurology and 

Intensive Care, Neurocritical Care Unit 
 
 
Sažetak: Cilj istraživanja: Ishemijski moždani udar je jedan od vodećih uzroka smrti i invaliditeta 
širom sveta. Intravenska alteplaza je, uprkos nedavnim obećavajućim rezultatima primene mehaničke 
revaskularizacije, jedini efikasni i u mnogim centrima i jedina opcija lečenja akutnog ishemijskog 
moždanog udara. Cilj naše retrospektivne studije bio je analizirati dali vreme, koje imamo za lečenje, 
težina kliničke slike ili teritorije moždanog udara, kako i pol te starost bolesnika u akutnih pacijenata 
sa ishemičnim moždanim udarom, tretiranim sa iv alteplazom, utječu na ishod lečenja. 
Rezultati: Analizirali smo podatke 1117 bolesnika prosečne starost 68,9 ± 12,5 godine (55,4% 
muškaraca). Žene su bile značajno starije (71,3 ± 12,4 godina; p <0,001), imale su lošiju kliničku sliku 
(NIHSS 13,8) i lošiji ishod (p <0,0001). Prosečna ocena NIHSS u 1117 pacijenata bila je 13,2 ± 6,7. 
Pacijenti, stariji od 80 godina (N = 156), imali su statistički lošiju kliničku sliku u usporedi sa mlađim 
pacijentima (N = 961) (13,8 ± 6,4; 13,0 ± 6,5; p = 0,003), a također i lošiji ishod nakon 3 meseca (p 
<0,0001).U "zlatnom satu"  bilo je tretirano 24 pacijenata, imali su statistički lošiju kliničku (NIHSS 13,7 
± 7,8), u odnosu na "klasičnu" grupu (N = 893; NIHSS 13,6 ± 6,3) ili "kasnu" grupu (N = 200; NIHSS 11,1 
± 6,8) (p <0,0001), ali je ishod lečenja bio bolji (p <0,0001). Infarkt kompletne prednje cirkulacije značio 
je lošiju NIHSS ocenu kao kod infarkta delimičnog teritorija prednje cirkulacije ili kod lakunarnog 
infarkta (p <0,0001; p <0,0001, respektivno), a također i lošiji rezultat ishoda lečenja (p <0,0001). 
Zaključak: U zadnjih godina urađen je napredak reperfuzijske terapije. Takav rezultat je bio i u nšoj 
studiji, ali se može podrazumjeti, da postoje još mogučnosti za pobolšanje lečenja te katastrofalne 
bolesti. 
Ključne reči: moždani udar, ultra-rana terapija, reperfuzija, isključivajuči kriteriji, ishod  
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Sažetak: Prehospitalni porođaj je urgentno stanje sa mogućim fatalnim komplikacijama. Timovi hitne 
medicinske pomoći trebaju biti adekvatno trenirani za zbrinjavanje ovih žena. Prepoznavanje znakova 
neizbežnog prehospitalnog porođaja je od krucijalne važnosti pre donošenja odluke o transportu u 
bolnicu. U takvim okolnostima moramo se pripremiti za normalan porođaj, gde je psihološka podrška 
najvažnija kao i pripremiti se za reanimaciju novorođenčeta ili žene u sučaju visoko rizičnog porođaja.  
U ovom radu prezentujemo preporuke za vođenje prehospitalnog ili porođaja u toku transporta 
Ključne reči: Prehospitalni porođaj, novorođenče, hemoragija postpartum, transport trudnice 
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UVOD 
 
Incidenca vanbolničkog porođaja je mala i 
varira od država do države. Postoje tri glavne 
grupe trudnica koje se porađaju van bolnicei 
to: žene koje su donele odluku da se porode u 
svom domu (sa niskim rizikom za 
komplikovani porođaj, neočekivan početak 
porođaja (nema vremena za transport) i grupa 
žana sa neželjenom trudnoćom, veoma često iz 
sredine sa niskim socioekonomskim statusom.   
Željeni porođaj kod kuće u zemljama sa 
visokim standardom se javlja do 3% svih 
porođaja (bez Holandije). U nekim zemljama 
porođaj kod kuće je regulisan i podržan 
adekvatnom infrastrukturom, u drugim je 
manje podržana te se dešava gotovo u 
neprijateljskom okruženju. [1,2]. Jedan od 
kriterijuma za porođaj u kućnim uslovima jeste 
pravovremeni transport u bolnicu u slučaju 
pojave komplikacija uz pratnju kvalifikovanog 
medicinskog osoblja. 
The United Kingdom Royal College of 
Obstetricians and Gynaecologists podržava 
porođaj kod kuće kod trudnica sa niskim 
rizikom za komplikacije, međutim, American 
Congress of Obstetricians and Gynaecologists 
upozorava da je “planirani porođaj kod kuće 
udružen sa dvostrukim do trostrukim  rizikom 
za neonatalnu smrt u upoređenju sa 
planiranim porođajima u bolnici [1]. Dakle, 
kod porođaja u kući i potrebnog transporta 
trudnice u bolnicu, trudnica sa niskim rizikom 
postaje pacijentkinja sa visokim rizikom za 
komplikacije u toku porođaja. 
U nacionalnoj studiji Engleske navodi se da 
postoji veći rizik za komplikacije (OR1,75) za: 
mrtvorođenost u toku porođaja, rana 
neonatalna smrt, neonatalna encefalopatija, 
aspiracioni sindrom mekonijumom, povreda 
brahijalnog pleksusa, prelom humerusa, ili 
prelom klavikule u toku porođaja kod kuće, 
kod prvorotkonja u odnosu na porođaj u 
hospitalnim uslovima. Prvorotkinje koje su 
donele odluku da se porođaj obavi kod kuće 
transpotovane su u bolnicu u 45 %, dok je kod 
višerotki transport bio neophodan u 13 % 
slučajeva [3]. 

Neplanirani vanbolnički porođaj je obično 
događaj sa dobrim ishodom, i obično se dešava 
kada je porođaj prebrz.  
U Sloveniji je između 2008 -12 bilo 0,1% 
porođaja u kućnim uslovima što je oko 30 
porođaja godišnje. Većina njih (N= 71; 60 %) 
bila je kod kuće bez prisustva edukovanog 
medicinskog radnika, u  10 % bio je prisutan 
jedan. Dok su se 30% porođaja desili u toku 
transporta u bolnicu. (nacionalni podaci). 
Treća grupa vanbolničkih porođaja su trudnice 
sa lošim socioeknomskim statusom, trudnoće 
kod maloletnih trudnica, neželjene i sakrivene 
trudnoće. Ova grupa trudnica ima visok rizik 
sa mogućim kriminalnim elementima kao i 
nepovoljnim ishodom. 
 

FIZIOLOGIJA NORMALNOG POROĐAJA 
 

Porođaj se definiše kao proces u kome plod, 
placenta i plodove ovojnice izbacuju iz 
uterusa. Postoje tri stadijuma porođaja. 
Prvi stadijum počinje pravilnim bolnim 
kontrakcijama koje rezultiraju diatacijom 
cerviksa, pojavom krvavo sluzavog mukusa i 
pucanjem ovojnica. Ova faza se zavrđava 
potpunom dilatacijom cerviksa (10 cm). Ovaj 
prvi stadijum možemo podeliti na pasivnu i 
aktivnu fazu. Uopšteno, aktivna faza počinje 
kada se cervix dilatira na 4 cm [4]. Ovo je 
ključni moment da se uradi procena dužine 
trajanja porođaja. U aktivnoj fazi dilatacija 
cerviksa se odvija 1.2 cm za sat kod 
prvorotkinja a 1.5 cm po satu za višerotkinje. 
Možemo koristiti i Friedmanov grafikon kako 
bi predvideli dilataciju cerviksa i progresiju 
porođaja[5]. Prvi stadijum je trenutak kada 
donosimo odluku da li ima dovoljno vremena 
za transport do bolnice ili je potrebno da se 
pripremimo za porođaj van bolnice. Procenu 
porođajnog procesa ostvarujemo na osnovu 
vaginalnog pregleda (procena cervikalne 
dilatacije i skraćivanja kao i procena fetalne 
pozicije).  
Drugi stadijum počinje potpunom dilatacijom 
cerviksa, a završava se rođenjem deteta. U 
ovom stadijumu glava i telo ploda prolaze 
kroz porođajni kanal. Zbog asimetrije oblika 
glave ploda i karlice majke, rotacija ploda je 
neophodna kako bi plod uspešno prošao kroz 
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porođajni kanal. U proseku drugi stadijum 
traje 1 do 2 h kod prvorotki dok je kod 
višerotki to 0.5 do 1 h. 
Treći stadijum počinje rađanjem deteta a 
završava se izbacivanjem placente i plodovih 
ovojnica. Ukoliko postoji iskustvo kod osobe 
koja asistira porođaju, može se aktivno 
smanjiti postpartalna hemoragija, u suprotnom 
preporučuje se fiziološki postupak [6]. 
Aktivno vođenje trećeg stadijuma znači: 
rutinska upotreba uterotoničkih agenasa 
(oxytocin 5 I.E. i.v. posle porođaja prednjeg 
ramena deteta), podvezivanja i presecanje 
pupčanika i kontrolisano povlačenja 
pupčanika nakon znakova odvajanja posteljice. 
Fiziološki postupak trećeg stadijuma označava 
postupak u kome nema upotrebe uterotonika, 
nema podvezivanja pupčanika dok ne prestane 
njegova pulzacija i dok se placenta ne izbaci uz 
trud –napon porodilje. 
Veoma je važno monitorirati i zabeležiti 
procenjen gubitak krvi posle porođaja. 
 

DONOŠENJE ODLUKE: TRANSPORT ILI 
VANBOLNIČKI POROĐAJ 

 
Kada postoje znaci neizbežnog porođaja (vidi 
se plod u vulvi, trudnica ima osećaj 
nezadržljivog guranja, puna dilatacija cervixa) 
potrebno je da se pripremimo za vođenje 
prehospitalnog porođaja (Slika1). 
Kada nema takvih znakova potrebno je da 
sakupimo i procenimo određene kliničke 
podatke, faktore rizika iz istorije trudnoće kao 
i fizikalni pregled, koji uključuje vitalne 
parametre žene i vaginalni pregled. [6]. 
Potrebno je pokušati da nađemo odgovor na 
sledeća pitanja: 
O trudnici: 
 Koja je nedelja trudnoće (manja beba, brži 

porođaj), uobičajno se određuje na osnovu 
poslednje menstruacije. 

 Da li je prvi porođaj (porođaj kod prvorotki 
je sporiji), da li je prethodna trudnoća 
završena Carskim rezom ili nekom 
operacijom materice? 

 Pregled postojeće medicinske 
dokumentacije i ranijih ultrazvučnih 
nalaza. Porazgovarajte o tome sa ženom. U 

slučaju da trudnica boluje od dijabetesa 
beba je često velika za svoju gestacionu 
starost te  razmislite o riziku da može doći 
do distorzije ramena  bebe u toku porođaja. 

 Regularnost, učestalost i intenzitet 
kontrakcija? 

 Pitajte je koje karakteristike bol ima. 
Koristite tehnike relaksacije i tehnike 
disanja za smanjenje bola. 

Pitanja o plodu: 
 Da li je u pitanju jedna, blizanačka ili 

možda trudnoća sa većim brojem beba 
(trudnoća sa većim brojem beba je rizičan 
porođaj). 

 Pitajte da li postoje pokreti ploda u 
poslednjih 24 h. 

Pregled: 
 Pozicija ploda (transverzalna pozicija bebe 

uslovljava nemogućnost vaginalnog 
porođaja, pozicija zadtkom je porođaj sa 
visokim rizikom). Izmerite vitalne 
parametre žene: RF; SF; TA, Temp, SpO2, 
(ukoliko postoji hypertenzija i podaci o 
proteinuriji, postoji mogućnost 
preeklampsije, a kod visoke temperature 
razmislite o mogućoj infekciji ili riziku od 
sepse). 

 Da li postoji vaginalno krvarenje? Krvarenje 
je moguć znak za postojanje placente 
previje te bi vaginalni pregled bio 
kontraindikovan, transport u bolnicu je 
imperativ s obzirom da je vaginalni porođaj 
nemoguć. Krvavosluzav mucus je znak 
cervikalne dilatacije i znak da je porođaj u 
progresiji. 

 Zabeležite vreme pucanja vodenjaka (time 
se ubrzava porođaj) ako je već pukao, 
proverite boju  (prisustvo mekonijuma, 
ukoliko je sadržaj zelen ili crn, to je znak da 
plod pati i pripremite se za započinjanje 
CPR kod deteta!). 

 Slušajte srčane tonove ploda 1 minut posle 
kontrakcija i pipajte u isto vreme puls kod 
žene. Otkucaji srca ploda bi trebali biti 
između 120 i 160 u min. Pad SF nakon 
kontrakcije - usporavanje, je znak fetalne 
patnje, treba biti spreman za reanimaciju 
neonatusa)! Ponudite trudnici da uradite 
vaginalni pregled. 
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Slika 1. Algoritam za donošenje odluke o transportu ili vanbolničkom porođaju. 
 
Napredovanje porođaja je najvažnija 
informacija. Vaginalnim pregledom 
procenjujemo dilataciju cerviksa samim tim 
procenjujemo i  napredovanje porođaja, 
konstantno procenjujući vreme kada će doći do 
porođaja. Lekar mora da je potpuno siguran da 
je vaginalni pregled stvarno potreban i da će  
pregled doneti dovoljno neophodnih 
informacija za donošenje odluka. Zatim je 
potrebno proceniti vreme dolaska do bolnice i 
odlučiti da li ima dovoljno vremena za 
transport. [7]. Ukoliko se očekuju komplikacije, 

transport u bolnicu je neophodan. Okolnosti 
koje zahtevaju operacionu salu, posebnu 
opremu, edukovano osobolje su: blizanačka 
trudnoća, pozicija zadtkom, pozicija licem, 
transverzalna pozicija, placenta previa, 
abrupcija placente i prolaps pupčane vrpce. 
Žene sa hroničnim oboljenjima ili sa 
anamnezom o patologiji u trudnoći takođe 
spadaju u grupu sa visokim rizikom i porođaj 
treba izvršiti u bolnici. Ženu, kod koje je 
prevremeno započeo porođaj ćemo, takođe 
transportovati što pre do bolnice. 
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TRANSPORT 
 

Postupati sa svakom ženom sa poštovanjem i 
pružiti joj adekvatnu psihološku podršku. 
Zbog prevencije i zašatite od razvoja vena cava 
syndroma, njena pozicija u toku transporta je 
na levi bok. Takođe, potrebeno je da se žena 
namesti u najkomfornijem položaju za nju u 
toku transporta. Ona bi trebala biti obučena ili 
zamotana u ćebe, tako da se ona osjeća prijatno 
a komunikacija i druženje je potrebno, kako bi 
se smanjio osećaj straha [6]. 
Pozicija žene u toku transporta je tako da su 
noge prema prednjem delu vozila a glava 
prema izlaznim vratima automobila, kako bi 
ekipa HMP imala dovoljno prostora za 
vođenje porođaja. Postaviti intravenski put 
(G18) u levu podlakticu pre polaska u 
transport. Prostor u ambulantnim kolima mora 
da bude zagrejan (sprečiti pothlađivanje 
novorođenčeta). Praćenje frekvance i 
intenziteta  kontrakcija (staviti ruku na trbuh 
iznad uterusa) i slušati otkucaje srca deteta. 
Pripremiti set za porođaj i lekove koji će 
možda biti potrebni za CPR novorođenčeta. 
Ako porođaj započne u transportu, zaustaviti 
vozilo na sigurnom mestu. [6]. 
 

POROĐAJ 
 

Pripremiti se za reanimaciju novorođenčeta. 
Ukoliko je porođaj započeo, pripremite i 
osigurajte prostor, proverite temperaturu u 
prostoru i obezbedite što bolje osvetljenje. 
Razgovarajte sa ženom i pokušajte dajoj 
obezbedite malo privatnosti. Ekipa HMP treba 
da radi kao tim, tako što teba podeliti unapred 
zadatke - team leader (doctor) pomaže 
prilikom porođaja i prilikom izbacivanja 
placente; prvi asistent (medicinska 
sestra/tehničar) proverava vitalne parametre 
majke, postavlja IV put, daje lekove; ako 
postoji drugi asistent (vozač-mst) može da 
preuzme brigu o novorođenčetu [7]. Ležeći 
položaj žene je najadekvatniji za porođaj. Naš 
glavni cilj je pomoć pri spontanom porođaju, 
kako bi smanjili moguću trauma majke, 
sprečile povrede fetusa i ukoliko je potrebno 
pružiti prvu pomoć novorođenčetu. 

Kada glava ploda prolazi kroz porođajni kanal, 
postojipritisak na rektum i žena oseća potrebu 
da gura plod. Savetovati ženi da duboko 
udahne, i sama obuhvati kolena i napne se da 
završi porođaj. Kada se ugleda glava ploda, 
počinjemo zaštitu međice (slika 2). 
 

 
Slika2. Glava ploda koja viri iz vulve. 
 
Doktor pere ruke, otvara sterilan set i navlači 
sterilne rukavice. Stavlja gazu na svoju desnu 
ruku, pokrivajući anus i štiteći perineum 
nežnim pritiskom. U isto vreme on održava 
savijanje glave ploda (slika 3). Desna ruka 
ostaje na međici tokom celog porođaja. S leve 
strane kontroliše glavu ploda, a kretanje ploda 
bi trebalo biti toliko sporo da se međica 
prilagodi i razvlači uz minimalnu traumu. 
 

 
Slika 3. Zaštita perineuma desnom rukom, 
levom rukom kontrola rađanja glave ploda 
 
Kada je glava van, doktor briše bebi lice sa 
svojom levom rukom, a onda čeka spoljašnju 
rotaciju glave (interna rotacija ramena) - beba 
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lice okreće ka majčinim bedrima. Tada pomaže 
rađanje prednjeg ramena tako što lagano 
prema dole povlači svoju levu ruku koja je na 
bebinom potiljku, zajedno sa majčinim 
naponom. (slika 4). 
 

 
Slika 4. Rađanje prednjeg ramena uz blagu 
trakciju na dole. 
 
Zadnje rame se rađa uz blagu trakciju naviše. 
Ne sme se vući, i ovaj pokret treba izvoditi uz 
minimanu moguću snagu. Kada je prednje 
rame rođeno, to je vreme za administriranje 5 
I.U. oxytocin intravenski u bolusu kako bi se 
olakšalo rađanje placente. Telo bebe je klizavo i 
treba bebu staviti na majčin trbuh [8]. Nakon 
porođaja dete treba osušiti i zagrejati. Sušenje i 
brisanje deteta obično proizvodi dovoljno 
stimulacije da pokrene kvalitetno disanje. 
Doktor postavlja dve klipse (štipaljke, peane) 
udaljene 15 cm od pupka i seče pupčanu vrpcu 
makazama između klipsi. Preporučljivo je da 
se klipsiranje pupčane vrpce odloži najmanje 
jedan minut (ili nakon što prestane pulzacija). 
Jedan od članova tima preuzima brigu o 
novorođenčetu. Važno je zadržati dete toplo. 
Preporučuje se da se izbegne hipotermija a 
temperaturu bebe održavati između 36.5-
37.5°C [9].  
Doktor čeka klasične znakove da seposteljica 
odvojila: blage kontrakcija materice, 
produživanje pupčane vrpce, mlaz krvi iz 
vagine, fundus uterusa postaje ravniji. Kad je 
posteljica u potpunosti je odvojena od zida 
materice, što nežnije ga ukloniti povlačenjem 
pupčane vrpce nadole s jedne strane, dok s 
druge strane, nežno masirati fundus materice 

kako bi se stimulisala kontrakcija i smanjilo 
krvarenje. Uklonjena placenta se pregleda da li 
ima delova koji nedostaju. 
Transport majke, novorođene bebe i posteljice 
(s ovojnicama) transportujemo u bolnicu. 
Tokom transporta  procenjujemo vitalne 
znakove majke i deteta, tonus uterusa i 
vaginalno krvarenje. Transport majke i bebe 
mora biti siguran, majka treba da leži na 
leđima a za bebu bi trebalo koristiti ležaljku  za 
novorođenčad. Držite ih što je moguće bliže 
jedno drugom. 
 

POSTPOROĐAJNO KRVARENJE 
 
Normalno je izgubiti nešto krvi pri porođaju 
(obično oko 300 do 500 ml). Trudnice sa 
normalnom trudnoćom mogu tolerisati 
gubitak krvi do 1000 ml. 
Faktori rizika za gubitak prekomerne količine 
krvi su: prethodno krvarenje nakon porođaja, 
nizak hemoglobin (ispod 85 g/L), BMI više od 
35 kg/m2,  4 ili više beba, krvarenje pre 
porođaja, prenapregnut uterus (veliki plod, 
višeplodna trudnoća, hidramnion), 
abnormalnosti uterusa, nisko postavljena 
placenta, starost majke  više od 35 godina, brz 
porođaj. 
U slučaju postojanja faktora rizika, pripremite 
se! Nakon porođaja mokraćana bešika mora 
biti prazna, treba masirati uterus pravilno i 
dati uterotonične lekove (oksitocin 5-10 IU IV 
ili ergometrin 0,5 mg IM), ako je potrebno, dati 
tečnost IV, kiseonik i transportovati do bolnice 
što pre. 
 

ŠTA TREBA ZAPISATI 
 
U Sloveniji se koristi određena forma za 
prikupljanje podataka o porođaju. Osim 
ženinih ličnih podataka (ime, prezime, datum 
rođenja), istorije trudnoće i prethodnih bolesti. 
Upisati poznate alergije i lekove koje koristi. 
Za sam porođaj neophodno je  zapisati: 
 vreme početka pravilnih bolnih kontrakcija  
 vreme pucanja vodenjaka 
 vreme kada je kontaktirana HMP i vreme 

dolaska ekipe 
 mesto, adresu gde se desio porođaj   
 tačno vreme rađanja bebe i placente 
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 koje lekove, doze, način aplikacije i vreme 
administracije   

 opisati tok porođaja, zapisati nalaz 
prilikom vaginalnog pregleda, srčanu 
frekvencu ploda 

 vitalni znaci majke /novorođenčeta, 
 Apgar scor i temperaturu bebe 
 procenjen gubitak krvi 

 
NOVOROĐENA BEBA 

 
U prvim minutima posle porođaja, potrebno je 
proceniti stanje bebe: respiracije, srćanu 
frekvencu, mišićni tonus i boju kože. Obično se 
za tu procenu koristi Apgar skor. 
Beba treba biti što bliža majci i ako je to 
moguće omogućiti kontakt kože majke i bebe. 
Ako postoji mogućnost, bebu treba položiti na 
majčine grudi i zajedno ih tako umotati i 
utopliti. Tako se obezbeđuje adekvatna toplota 
za bebu. Ukoliko je potrebno, započeti CPR 
bebe, treba je započeti kontrolom i 
obezbeđenjem disajnog puta. Reanmaciju  
voditi u skladu sa preporukama za neonatalnu 
reanimaciju. 
Ukoliko je prisutan mekonijum, ne raditi 
sukciju, ni intubaciju pre nego se rode ramena 
ili beba počne spontano da diše ili plače[6].  
 

ZAKLJUČAK 
 

Najsigurnije mesto za porođaj je bolnica i 
najveći broj dece se upravo rodi tamo. Nekada 
porođaj biva veoma brz ili na neki način 
neočekivan i ove žene zahtevaju transport do 
bolnice u pratnji  timova HMP. Poslednjih 
godina postoji trend o porođaju kod kuće uz 
prisustvo edukovane i trenirane osobe kada su 
u pitanju porođaji sa niskim rizikom za 

komplikacije. Ovi porođaji u svom toku mogu 
krenuti sa komplikacijama i zahtevaće takođe 
intervenciju HMP. 
Timovi HMPbi trebalo da budu adekvatno i 
regularno trenirani za reanimaciju 
novorođenčeta i porodilje kao i asistiranje pri 
porođaju. Znaci započetog porođaja i potreba 
za urgentnim transportom kod porođaja sa 
visokim rizikom moraju biti prepoznati na 
vreme  
 
Izjava: Autori izjavljuju da nemaju konflikt 
interesa 
 
References 
1. Royal College of Obstetricians and Gynaecologists and 

Royal College of Midwives. Home Births: RCOG and 
Royal College of Midwives Joint Statement No. 2. 
2007.  

2. American College of Obstetricians and Gynecologists. 
Planned home birth. Committee Opinion No. 476. 
Obstet Gynecol. 2011; 117: 425–8.  

3. Brocklehurst P, Hardy P, Hollowell J, et al. Birthplace 
in England Collaborative Group. Perinatal and 
maternal outcomes by planned place of birth for 
healthy women with low risk pregnancies: the 
Birthplace in England national prospective cohort 
study. BMJ 2011; 343. 

4. Gabbe SG, Niebyl JR, Simpson JL, et al. Obstetrics 
Normal and Problem Pregnancies. 6th ed. Canada: 
Elsevier 2012: 267-85. 

5. Friedman EA. Labour. Clinical evaluation and 
management. New york: MereDith, 1967. 

6. Intrapartum care for healthy women and babies. 
London: National Institute for Health and Care 
Exellence, December 2014. 

7. Tuta E, Kavšek G. Ko nas porod preseneti pred 
prihodom v porodnišnico. 22.mednarodni simpozij o 
urgentni medicini. SZUM 2015: 84-9. 

8. Lavrič M. Porodništvo. Visoka zdravstvena šola. Celje; 
2015: 123-33. 

9. Monsieurs KG, Nolan JP, Bossaert LL, et al. 
Resuscitation. European Resuscitation Council 
Guidelines for Resuscitation 2015. Elsevier 2015: 1-80.  

 
 
 
 
 
 
 
 
 
 
 



Southeast European Journal   P a g e  | 29   
of Emergency and Disaster Medicine  
vol. II, godina 2016, br. 1  
 

www.seejournal.rs   
seejournal.office@gmail.com  

 
DELIVERY OUTSIDE THE HOSPITAL  

 
Lili Steblovnik, MD, MSc(1), Erika Tuta, MD(2) 

 
(1) Department of perinatology, Division of obstetrics and gynaecology, 

University medical centre Ljubljana, Slovenia 
(2) Obstetrics and gynaecology outpatient clinic,  Community Health Centre Idrija, Idrija, Slovenia 

 
 
 
Abstract: Delivery outside the hospital is an emergency situation with possible fatal complications. 
The health care providers in emergency medicine should be properly trained for the medical care of 
such patients. The recognition of signs of inevitable delivery is crucial before the decision to transport 
the labouring women to the hospital. In such circumstances we should be prepared for normal 
delivery, where physiological support is most important, to high risk delivery with the need for 
newborn or women’s resuscitation. We present recommendations for delivery during the transport to 
the hospital. 
Key words: Delivery outside the hospital, newborn, postpartum haemorrhage, transport of the 
pregnant woman 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Korespondencija/Corespondence 
Lili STEBLOVNIK, MD, MSc 
Odeljenje za perinatologiju, Odsek akušerstva i 
ginekologije,  
Univerzitetski medicinski  centar Ljubljana, Slovenija 
E-mail: lili.steblovnik@mf.uni-lj.si  

Rad primljen:   02.07.2016. 
Rad prihvaćen:   11.12.2016. 
Elektronska verzija objavljena: 07.01.2017.

 
 
 



P a g e  | 30                                                                                                      Southeast European Journal 
of Emergency and Disaster Medicine 

vol. II, year 2016, No. 1  
 

www.seejournal.rs   
seejournal.office@gmail.com 

UDK    618.2-083.98                      ISSN 2466-2992 (Online) (2016) br.1, p. 30-37 
COBISS.SR-ID 230029324 
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 ÉÚÛÙÈÊÛȯ Delivery outside the hospital is an emergency situation with possible fatal complications. 
The health care providers in emergency medicine should be properly trained for the medical care of 
such patients. The recognition of signs of inevitable delivery is crucial before the decision to transport 
the labouring women to the hospital. In such circumstances we should be prepared for normal 
delivery, where physiological support is most important, to high risk delivery with the need for 
newborn or women’s resuscitation. 
We present recommendations for delivery during the transport to the hospital. 
*ÌàÞÖÙËÚȯ Delivery outside the hospital, newborn, postpartum haemorrhage, transport of the 
pregnant woman 
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