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IN TRO DUC TION

Acute subarachnoid haem or rhage (SAH) is a dan ger ous
con di tion in which blood ex udes into the subarachnoid
space [1]. Even though the most com mon cause of SAH is
trauma, SAH caused by a rup tured an eu rysm oc curs in ap -
prox i mately 9.7-14.5 per 100,000 peo ple world wide (in
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Sum mary. Back ground. Acute subarachnoid haem or rhage (SAH) is a dan ger ous con di tion:
roughly 50% of pa tients die within 30 days, nearly 25% de velop sig nif i cant neuropsycholog -
ical and cog ni tive def i cits, about 10% suf fer from other com pli ca tions, and only around 15%
re cover fully. One of the main causes of mor tal ity is ce re bral vasospasm (CVS), a cause of
de layed ce re bral ischaemia (DCI), which can lead to sec ond ary ce re bral in farc tion. Thus,
early de tec tion of CVS is cru cial for im prov ing pa tient out comes.

The aim of this study was to ana lyse the de mo graphic and clin i cal (in clud ing com pli ca -
tions) data of pa tients di ag nosed with SAH, to eval u ate the di ag nos tic meth ods, and to in ves -
ti gate the prev a lence and treat ment of com pli ca tions.

Ma te ri als and meth ods. This ret ro spec tive study in cluded 102 pa tients di ag nosed with
spon ta ne ous SAH, aged at least 18 years, who were treated in the Vilnius Uni ver sity Hos pi tal 
San taros Klinikos (VUL SK) in 2014-2017. The ob tained VUL SK data were se lected by the
I60 ICD-10-CM code and de per son al ized. Head com put er ized to mog ra phy (CT), CT angio -
graphy (CTA), dig i tal sub trac tion angiography (DSA), transcranial color-coded du plex
sono graphy (TCCS), and mag netic res o nance angiography (MRA) were used to eval u ate the
ce re bral ar ter ies.

Re sults. In 102 pa tients (mean age 58±16 years; 55% fe male), the most com mon cause of
spon ta ne ous SAH was rup tured an eu rysm, the most com mon ar te rial sites were the mid dle
ce re bral ar tery (36%), an te rior ce re bral ar tery and/or com mu ni cat ing ar tery (to gether 33%),
and in ter nal ca rotid ar tery (20%). In-hos pi tal mor tal ity was as high as 21%. All pa tients un -
der went head CT, 78% CTA, 33% DSA, 8% TCCS, and 1% MRA. 71% pa tients ex pe ri enced 
SAH com pli ca tions: 66% acute, 27% chronic. The most com mon acute com pli ca tions were
ce re bral oe dema (34%), rebleeding (29%), and acute ischaemia (23%), the most com mon
chronic com pli ca tions hy dro ceph a lus (11%), DCI (9%), and CVS (8%).

Con clu sions. CVS was di ag nosed con sid er ably less fre quently in this study com pared to
other stud ies. While the di ag no sis rates of ischaemia and hyponatremia were like wise sig nif -
i cantly lower in this study com pared to those in oth ers, they are in line with the CVS di ag no -
sis rate. Aside from the CVS and CVS-re lated com pli ca tions, all the other SAH com pli ca -
tions were roughly within the range of the other stud ies.

Keywords: subarachnoid haem or rhage, intracranial an eu rysm, di ag nos tics, com pli ca tion,
vasospasm.
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Lith u a nia, 2.7 per 100,000) [2–4]. Around half of SAH pa -
tients are un der the age of 55 [2]. Aside from intracerebral
an eu rysm rup ture, other causes of spon ta ne ous SAH in -
clude arteriovenous mal for ma tion (AVM) / fis tula,
vasculitis, intracerebral ar tery dis sec tion, am y loid
angiopathy, and drug use [5]. SAH mor tal ity ranges from
8% to 67% [3]. De spite ad vances in the di ag no sis and treat -
ment of SAH, ap prox i mately 50% of pa tients die within
30 days, nearly 25% de velop sig nif i cant neuropsychologi -
cal and cog ni tive def i cits, about 10% suf fer from other
com pli ca tions, and only around 15% re cover fully [2, 6, 7]. 
The clin i cal prog no sis of SAH de pends on those com pli ca -
tions that can cause se vere dis abil ity and le thal out comes
[5]. The com pli ca tions of SAH are cate gor ised by the time
of de vel op ment into acute (the first 3 days af ter the event)
and chronic (af ter the third day). The most com mon acute
com pli ca tions are rebleeding, acute hy dro ceph a lus, and
ce re bral oe dema [8]. Ce re bral in farc tion, which is one of
the most se ri ous SAH com pli ca tions, forms in ~30% of pa -
tients [5]. The most com mon chronic com pli ca tions are
chronic hy dro ceph a lus and ce re bral vasospasm (CVS) [8].
CVS is one of the main causes of mor tal ity and de layed ce -
re bral ischaemia (DCI), which can cause a sec ond ary
ischaemic stroke [9]. A DCI-re lated ce re bral in farct is a
po ten tially avoid able cause of mor tal ity and mor bid ity af -
ter ex pe ri enc ing SAH [6]. The risk of DCI oc cur ring in -
creases de pend ing on the grade of angiographically con -
firmed CVS; the more se vere the grade, the higher the risk.
It is note wor thy that CVS does not al ways cause DCI,
which can have other causes, for ex am ple, ar te rial oc clu -
sion/dam age dur ing sur gi cal in ter ven tion, thromboembo -
lism, microclot, etc. [3, 10, 11]. CVS is linked to a high rate
of mor bid ity and mor tal ity and may re quire mul ti ple treat -
ments when re frac tory, which leads to higher treat ment
costs and lon ger hos pi tal stays [12]. Thus, early de tec tion
of CVS and other afore men tioned com pli ca tions is cru cial
for im prov ing pa tient out comes. The aim of this study was
to ana lyse the de mo graphic and clin i cal (in clud ing com pli -
ca tions) data of pa tients di ag nosed with SAH and treated in 
the Vilnius Uni ver sity Hos pi tal San taros Klinikos
(VUL SK) in 2014-2017, to eval u ate the di ag nos tic meth -
ods, and to in ves ti gate the prev a lence and treat ment of
com pli ca tions.

METH ODS

The Lith u a nian Bioethics Com mit tee of Vilnius Re gion on 
04-12-2018 is sued Per mit no. 158200-18/12-1076-577 for 
the study “Acute and Chronic Com pli ca tions of Pa tients
Who Ex pe ri enced SAH: Prog nos tic Fac tors and Clin i cal
Out comes in VUL SK in 2014-2017”, which ana lysed de -
mo graphic and clin i cal data of pa tients who ex pe ri enced
SAH from 01-01-2014 to 31-12-2017. The study data were 
ob tained from the VUL SK elec tronic health re cord sys -
tem, se lected by I60 ICD-10-CM code and de per son al ised. 
Only pre-dis charge pa tient health data was avail able. Any

per sonal data in the ques tion naire was en crypted to en sure
con fi den ti al ity. The study in cluded pa tients di ag nosed
with spon ta ne ous SAH who were at least 18 years old and
had been treated in the VUL SK in 2014-2017. Pa tient
sociodemographic data, in clud ing age and gen der, were
col lected. Spe cific pa ram e ters were ana lysed us ing the
World Fed er a tion of Neu ro log i cal Sur geons Grad ing Sys -
tem (WFNS) SAH grad ing scale, the Hunt-Hess scale, the
Glas gow coma scale (GCS), and the an eu rysm treat ment
method (sur gi cal or endovascular), as well as by the an eu -
rysm lo ca tion and the in-hos pi tal mor tal ity rate. Func tional 
sta tus was eval u ated us ing the mod i fied Rankin scale
(mRS) at the dis charge of the pa tient and cate gor ised into
fa vour able (mRS 0-2) and un fa vour able (mRS 3-6) out -
comes. Data were also col lected on the need for ad di tional
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Ta ble 1. Gen eral clin i cal char ac ter is tics, func tional sta tus,
neuroimaging and in-hos pi tal mor tal ity of pa tients

Vari ables All (n=102) (%)

Fe male
Male

56 (55%)
46 (45%)

World Fed er a tion of Neurosurgical So ci et ies (WFNS)
Grad ing Sys tem for SAH

I
II
III
IV
V
Data un avail able

40 (39%)
6 (6%)

14 (14%)
8 (8%)

19 (19%)
15 (15%)

Hunt-Hess scale

0
1
2
3
4
5
Data un avail able

3 (3%)
19 (19%)
22 (22%)
13 (13%)
4 (4%)

20 (20%)
21 (21%)

Glas gow coma scale (GCS)

3-8
9-12
13-15
Data un avail able

19 (19%)
10 (10%)
61 (60%)
12 (12%)

Mod i fied Rankin scale (mRS)

0
1
2
3
4
5
6

8 (8%)
19 (19%)
12 (12%)
12 (12%)
15 (15%)
12 (12%)
24 (24%)

Head CTA 80 (78%)

Head DSA 32 (33%)

Head MRA 1 (1%)

Post-op er a tion head CT 64 (63%)

Pre-re lease head CT 39 (38%)

TCCS 8 (8%)

Deaths 22 (21%)



neurosurgical treat ment, i.e., ex ter nal ven tric u lar drains
(EVD) for acute and/or symp tom atic hy dro ceph a lus.

The sta tis ti cal data were ana lysed us ing MS Ex cel. The
quan ti ta tive data that con formed to the nor mal dis tri bu tion
are pre sented as av er ages, and the data that did not con form 
are pre sented as me dian and min i mal and max i mal val ues.
The cat e gor i cal data are pre sented as nu mer i cal val ues and
per cent ages.

The pa thol o gies of the ce re bral ar ter ies were eval u ated
us ing head com put er ized to mog ra phy (CT), CT angio -
graphy (CTA), dig i tal sub trac tion angiography (DSA),
transcranial Dopp ler ul tra sound (TCD), transcranial
color- coded du plex sonography (TCCS), and mag netic
res o nance angiography (MRA).

RE SULTS

Over all, 114 pa tients ex pe ri enced SAH, of which 12 pa -
tients were not in cluded in this study be cause the cause of
their SAH was trauma. Ta ble 1 shows the clin i cal char ac -
ter is tics of the ana lysed pa tients, in clud ing data on their
func tional sta tus; Fig ure 1 pres ents the dis tri bu tion of pa -
tients by age. The av er age pa tient age was 58 years with a
stan dard de vi a tion of ±16 years. The ma jor ity (55%) of the
pa tients were fe male.

58% of pa tients had pri mary ar te rial hy per ten -
sion (PAH), 8% were smok ers (5% non-smok ers and 87%
un clas si fied), 25% ex pe ri enced sen ti nel pain due to SAH,
al though over all 57% com plained just of a head ache, 40%
had pos i tive men in geal symp toms, 33% ex pe ri enced loss
of con scious ness, 33% had limb pa re sis, 28% had mo tor
apha sia, and 27% had cra nial nerve dam age. The pa tients
eval u ated their own pain with an av er age score of 8.23 us -
ing the Vi sual An a logue Scale (VAS).

All pa tients di ag nosed with spon ta ne ous SAH were
treated in the in ten sive care unit. Each of them un der went
head CT, 78% CTA, 33% DSA, and 1% MRA. In ad di tion,
one pa tient un der went ce re bral angiography dur ing brain

death ex am i na tion and one pa tient un der went aortography
dur ing cor o nary angiography. CVSs were mostly di ag -
nosed by DSA (4%), less com monly by CT/CTA (2%),
TCCS (1%), or only clin i cally (1%). One pa tient de vel -
oped both acute ischaemia and CVS, but no pa tients de vel -
oped both DCI and CVS. Af ter treat ment, ar te rial flow was
as sessed us ing TCCS in 8% of pa tients and us ing
extracranial col our-coded du plex sonography (ECCS) in
8% of pa tients (Ta ble 1).

Of the 88% of pa tients who un der went angiography
(CTA, DSA, MRA, etc.), 70% (64 pa tients) of SAH in -
volved a rup tured an eu rysm, 5% AVM or other blood ves -
sel mal for ma tion, 5% a com pli ca tion of endovascular in -
ter ven tion, 4% a typ i cal perimesencephalic SAH, 3% com -
pli ca tions of in tra ve nous thrombolysis, 1% microangio -
pathy, 1% bleed ing diathesis, 1% other sec ond ary bleed -
ing, and 11% dif fer ent causes of bleed ing. In 3%, the an eu -
rysm was di ag nosed by head CT in stead of angiography.
12% also had an unruptured an eu rysm. Among 70% of

 pat ien ts  with  rup tured
aneurysms, the most com mon
sites of aneurysms were the
mid dle ce re bral (MCA) ar -
tery (36%), an te rior ce re bral
ar tery (ACA) and/or com mu -
ni cat ing ar tery (AComm) (to -
gether 33%), and in ter nal ca -
rotid ar tery (ICA) (20%) (Ta -
ble 2).

43% of pa tients with spon -
ta ne ous SAH were treated by
an eu rysm clip ping, 8% by
coil ing. 65% of all pa tients
were given med i ca tion. 58% of 
pa tients re ceived antihyperten -
sion drugs, 30% cal cium chan -
nel blockers, 25% os motic di -

 197

Ret ro spec tive Study of Spon ta ne ous Subarachnoid Haem or rhage: Vasospasm and Other Com pli ca tions (Part III)

Fig. 1. Pa tient dis tri bu tion by age

Ta ble 2. Lo ca tion of the aneurysms

Lo ca tion of the aneurysms N=64 (%)

In ter nal ca rotid ar tery (ICA):

ICA cav ern ous seg ment
ICA clinoid seg ment
ICA bi fur ca tion

13 (20%)

2 (3%)
3 (5%)
8 (13%)

Pos te rior com mu ni cat ing ar tery (PComm) 3 (5%)

An te rior com mu ni cat ing ar tery (AComm) 16 (25%)

An te rior ce re bral ar tery (ACA) 5 (8%)

Mid dle ce re bral ar tery (MCA):

MCA prox i mal seg ment
MCA in su lar seg ment

23 (36%)

9 (14%)
14 (22%)

Pos te rior ce re bral ar tery (PCA):

PCA prox i mal seg ment
PCA dis tal seg ment

2 (3%)

1 (2%)
1 (2%)

Bas i lar ar tery (BA):

BA bi fur ca tion seg ment
BA brainstem

2 (3%)

1 (2%)
1 (2%)



uret ics, 18% tri ple-H ther apy (hy per ten sion, hyper -
volemia, haemodilution), and 4% inotropic drug in fu -
sions. 21% of pa tients had EVD for symp tom atic hy dro -
ceph a lus.

40% of pa tients had a fa vour able func tional sta tus and
60% had an un fa vour able sta tus. In-hos pi tal mor tal ity was
21% (Ta ble 1). 71% ex pe ri enced SAH com pli ca tions:

66% acute, 27% chronic (Fig. 2). 24% of pa tients had no
com pli ca tions and for 8% the sit u a tion was un known.
The most common acute com pli ca tions were ce re bral
 oedema (34%), rebleeding (29%),  and acute
ischaemia (23%), while the most com mon chronic com pli -
ca tions were hy dro ceph a lus (11%), DCI (9%), and
CVS (8%) (Ta ble 3).
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Fig. 2. A clin i cal case – an ex am ple of SAH with sub se quent ce re bral ischaemia

A 52-year-old fe male ar rived at the emer gency room af ter an ep i sode of sud den-on set numb ness in all four limbs and speech im pair -
ment that lasted up to an hour. The neu ro log i cal ex am i na tion was un re mark able. The pa tient was di ag nosed with a panic at tack and was
dis charged with no fur ther in ves ti ga tion.A year later she was ad mit ted af ter be ing found un con scious. She com plained of a very in tense
head ache and nau sea. A neu ro log i cal ex am i na tion re vealed a stiff neck. An ur gent head CTA showed a SAH and two aneurysms at the
right AComm and MCA (Fig. 2a). A pterional craniotomy was per formed, both the rup tured AComm and unruptured MCA aneurysms
were found and clipped (Fig. 2b). Af ter the op er a tion, the pa tient de vel oped de lir ium, which per sisted un til dis charge. No fo cal neu ro -
log i cal signs were ob served. The sub se quent head CT re vealed an ischaemic zone in the right tem po ral area (Fig. 2c) and the sub se -
quent DSA con firmed a CVS.



DIS CUS SION

SAH com pli ca tions are an im por tant sub ject, as sim i lar
stud ies have shown, since they af fect sur vival rate and
func tional prog no sis, as do other fac tors such as gen der,
age, PAH, smok ing, and pos i tive fam ily his tory [2, 8,
13–17], which also fig ure in this study: the av er age age
was 58, the ma jor ity were fe male (55%), and most had
PAH (58%). Even though smok ing and a pos i tive fam ily
his tory are sig nif i cant risk fac tors, the study da ta base con -
tained no in for ma tion on them for the vast ma jor ity of pa -
tients, pre sum ably be cause the data com pil ers had no ac -
cess to the rel e vant med i cal his tory files.

In this study, as in other SAH stud ies, a rup tured an eu -
rysm was the main cause of spon ta ne ous SAH, 70% and
85%, re spec tively [2, 14, 15, 18, 19]. The most com mon
an eu rysm lo ca tion in this study was MCA (36%), al though
in other stud ies it was ACA [18, 19].

The most se ri ous com pli ca tion of acute SAH is
rebleeding, which is as so ci ated with a higher mor tal ity rate 
[8, 14, 16, 17]. For this rea son, it is rec om mended to start
rebleeding pre ven tion be fore a spe cific rup tured an eu rysm 
treat ment [17]. In other stud ies, 7-26% (av er age 13%) of
pa tients ex pe ri enced rebleeding [8, 14, 16, 17] com pared
to 28% in this study.

For pa tients with SAH, one of the main causes of mor -
tal ity is CVS, which can be iden ti fied us ing TCD/TCCS
(av er age max i mum blood flow rate in ex cess of
120 cm/s) [9, 20]. This com pli ca tion usu ally oc curs

3-14 days (peak ing at 7-10) af ter SAH, but ul tra sound
changes can be seen from the sec ond day [2, 8, 14, 15,
20]. While CVS can pres ent with symp toms such as fo cal
neu ro logic def i cit, ag i ta tion, and con fu sion, it can also be
asymp tom atic up to 70% of the time [8, 14]. There fore,
the di ag no sis should be con firmed angiographically, for
which some use TCD as a first- line di ag nos tic tool [8]. In
other stud ies, CVS was con firmed in 30-75% of pa tients
with SAH [12, 15, 21], but only in 7% of pa tients in this
study.

Acute ischaemia is a com pli ca tion that man i fests dur -
ing the first 24-72 hours af ter SAH [20, 22]. It can be in di -
cated by ce re bral oe dema, which is linked to loss of con -
scious ness at ic tus [22]. In this study, acute ischaemia was
di ag nosed ra dio log i cally in only 23% of pa tients, but in
66% in other stud ies [23]. Af ter the first 72 hours, DCI can
oc cur, which man i fests as fo cal im pair ment or a 2-point
de crease in the GCS score per sist ing for at least 1 hour, if
other causes are ruled out [5, 24–26]. This com pli ca tion
poses a higher risk for youn ger (<55 years) pa tients and
those who smoke. Even in se ri ous cases, it can be si lent
[27]. DCI is di ag nosed ra dio log i cally in 40-60% of pa -
tients, but in this study, in only 9% of pa tients, who had an
av er age mRS of 4 [5, 14, 24, 26].

Ce re bral oe dema is a com pli ca tion, which can cause
dif fuse ce re bral cor tex dam age, pos si bly le thal, within a
cou ple of hours of SAH [8]. This com pli ca tion is an in de -
pend ent pre dic tor of death or se vere dis abil ity in the first
3 months af ter SAH, even af ter tak ing into ac count other
prog nos tic fac tors such as age, an eu rysm size, and neu ro -
log i cal sta tus upon ar rival at the hos pi tal [8, 28]. Sud den
dif fuse ce re bral oe dema can form re gard less of the se ver ity 
of the pri mary haem or rhag ing, i.e., even af ter mi nor haem -
or rhag ing [8]. In this study, ce re bral oe dema oc curred in
34% of pa tients, a more com mon com pli ca tion than in
other stud ies (15-20%) [15, 28].

Acute ob struc tive hy dro ceph a lus, a sud den di la ta tion
of the ven tric u lar sys tem caused by me chan i cal ob struc -
tion of the cerebrospinal fluid flow, which causes an in -
crease in intracranial pres sure, is an other com pli ca tion that 
wors ens the prog no sis of SAH [8]. Acute hy dro ceph a lus
pres ents clin i cally as a pro gres sively wors en ing men tal
sta tus and in creased intracranial pres sure (head ache, nau -
sea, vom it ing, eye sta sis, ar te rial hy per ten sion, brady -
cardia, al ter ation or ces sa tion of res pi ra tion), and ra dio log -
i cally as a di la ta tion of the ven tri cles [29]. Chronic hypo -
resorptive hy dro ceph a lus, which is also di ag nosed us ing
head CT, is due to the im paired per me abil ity of the
arachnoid gran u la tions, in di rectly caused by the dis so lu -
tion of blood clots; this pre vents the nor mal re ab sorp tion of 
cerebrospinal fluid and also causes di la ta tion of the ven -
tric u lar sys tem. A typ i cal clin i cal man i fes ta tion is the
Adam and Hakims triad, i.e., gait ataxia, uri nary in con ti -
nence, and cog ni tive dis or ders (usu ally dis ori en ta tion and
con fu sion) [8]. In this study, 20% of pa tients had acute hy -
dro ceph a lus and 11% had chronic hy dro ceph a lus, which
cor re sponds to the 20-30% in ci dence rate in other stud ies
[8, 14, 16, 17].
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Ta ble 3. SAH com pli ca tions

Com pli ca tions
Num ber of 

pa tients (%)

Acute com pli ca tions:

Ce re bral oe dema
Rebleeding
Acute ischaemia
Acute hy dro ceph a lus
Hyponatremia
Intracerebral haem or rhage
Hypokalaemia
In fec tion
Intraventricular haem or rhage
Tran sient ischaemic at tack
Hypernatremia
Head ache
Sei zures
De lir ium
Other com pli ca tions (stress cardiomyopathy

/ neurogenic pul mo nary oe dema)

67 (66%)

35 (34%)
30 (29%)
23 (23%)
20 (20%)
13 (13%)
11 (11%)
10 (10%)
10 (10%)
8 (8%)
5 (5%)
2 (2%)
1 (1%)
1 (1%)
1 (1%)

1 (1%)

Chronic com pli ca tions:

Chronic hy dro ceph a lus
De layed ce re bral ischaemia
Ce re bral vasospasm
Per sis tent de lir ium
Hyponatremia

28 (27%)

11 (11%)
9 (9%)
8 (8%)
5 (5%)
2 (2%)



Hyponatremia is a wa ter and elec tro lyte im bal ance,
i.e., a de crease in the plasma Na+ con cen tra tion be low
135 mmol/L, that usu ally man i fests neu ro log i cally due to
the move ment of liq uids into the brain’s cells which causes
ce re bral oe dema, al tered men tal sta tus, and sei zures [30,
31]. This can com pli cate the pa tient’s course of treat ment,
cause ir re vers ible brain dam age, and in crease mor tal ity. It
is also thought to be one of the causes of CVS af ter SAH
[30]. In this study, only 15% of pa tients had hyponatremia
(13% acute and 2% chronic), but in other stud ies it was at
least 30% [30–32].

The most com mon acute SAH com pli ca tions in this
study, ce re bral oe dema (34%), rebleeding (28%), and
acute ischaemia (23%), have sim i lar oc cur rence rates
found in other stud ies [8, 14–17], but the most com mon
chronic com pli ca tions in this study, chronic hy dro ceph a -
lus (11%) and DCI (9%), fail to cor re spond to the most
com mon rates in other stud ies: CVS (30-75%) and DCI
(40-60%) [8, 17].

For de cades, the stan dard di ag nos tic tool for ce re bral
blood ves sel haem or rhag ing has been con ven tional angio -
graphy, which is now a days usu ally per formed us ing DSA.
While the Amer i can Heart As so ci a tion and the Amer i can
Stroke As so ci a tion do rec om mend its use with 3D re con -
struc tion be fore any an tic i pated SAH treat ment for a rup -
tured an eu rysm (level IB), the Amer i can Col lege of Ra di -
ol ogy in its 2020 Ap pro pri ate ness Cri te ria states that DSA
and CTA are equal di ag nos tic tools, but both are in va sive,
ex pen sive, and time con sum ing com pared to TCD/TCCS
[33].

TCD/TCCS are non-in va sive, in ex pen sive, and re -
peat able (due to non-ion is ing ra di a tion) di ag nos tic tools
for eval u at ing intracranial haemodynamics in many ce re -
bral blood ves sel dis eases [34]. They can as sess clin i cally 
sig nif i cant in di ca tors such as lin ear blood flow rate,
pulsatility in dex, and blood ves sel di am e ter, and di ag -
nose CVS be fore any brain dam age or neu ro log i cal def i -
cit oc curs [34, 35]. The pres ent re sults show that in real
prac tice, TCCS was not used fre quently enough, i.e., only 
for 8% of pa tients af ter SAH; fur ther more, of the 8% of
pa tients di ag nosed with CVS, only 1% were di ag nosed
us ing TCCS. Daily use of TCD/TCCS is rec om mended,
es pe cially for youn ger pa tients, in or der to cap ture el e -
vated and in creas ing (de pend ing on the elapsed time)
blood flow ve loc i ties as soon as pos si ble [7, 17, 20, 26,
36–39].

This study has sev eral lim i ta tions. First, the ret ro spec -
tive na ture of the anal y sis means that the re sults may not re -
flect the cur rent sit u a tion, miss ing data can not be re cov -
ered, and data col lec tion er rors can not be cor rected in real
time. Sec ond, the lim i ta tion of the study to a sin gle cen tre
means the sam ple size is very small; add ing more cen tres
would better re flect the over all sit u a tion. Third, the lack of
sum ma rised data on SAH com pli ca tions and their oc cur -
rence rates af fects the abil ity to draw rel e vant con clu sions.
Fourth, only pre-dis charge pa tient health data were avail -
able, which means the fi nal rates of com pli ca tions and
mor tal ity may dif fer from those re ported in this study.

CON CLU SIONS

CVS was di ag nosed sig nif i cantly less fre quently in this
study com pared to other stud ies. In creased di ag no sis rates
might be achieved us ing TCCS, a non-in va sive tool that
can be used re peat edly. Al though the di ag no sis rates of
ischaemia and hyponatremia, i.e., CVS-re lated com pli ca -
tions, were also sig nif i cantly lower in this study com pared
to those in oth ers, they are in line with the CVS di ag no sis
rate. Aside from the CVS and CVS-re lated com pli ca tions,
all the other SAH com pli ca tions were roughly within the
range of the other stud ies.
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Santrauka

Ávadas. Ûmi në su ba rach noi di në he mo ra gi ja (SAH) yra gy vy bei
grës min ga bûk lë: be veik 50 % as me nø, ser gan èiø SAH, mirð ta
per 30 die nø, maþ daug 25 % pa cien tø lie ka su reikð min gais neu -
rop si cho lo gi niais ir pa þi ni mo su tri ki mais, apy tiks liai 10 % ste bi -
mos ki tos kom pli ka ci jos ir tik apie 15 % vi sið kai pa sveiks ta. Vie -
na ið pa grin di niø mirð ta mu mo prie þas èiø yra ra dio lo gi nis ce reb -
ri nis va zos paz mas, ku ris yra vie na ið vë ly vos sme ge nø ið emi jos
prie þas èiø, ga lin ti su kel ti ant ri ná ið emi ná in sul tà. Tad, sie kiant pa -
ge rin ti SAH pa ty ru siø li go niø kli ni ki nes ið ei tis, ypaè svar bu lai ku 
diag no zuo ti va zos paz mà.

Ty ri mo tiks las – ið ana li zuo ti pa cien tø, pa ty ru siø SAH, de mo -
gra finius ir kli ni ki nius duo me nis, áskai tant kom pli ka ci jas, áver -
tin ti jø daþ ná, diag nos ti kà ir gy dy mà.

Metodika. Á ðá ret ros pek ty vi ná ty ri mà bu vo átrauk ti 102 pil na -
me èiai pa cien tai, ku riems bu vo diag no zuo ta spon ta ni në SAH ir
ku rie bu vo gy dy ti Vil niaus uni ver si te to li go ni nës San ta ros kli ni -

ko se (VUL SK) 2014–2017 m. Ið VUL SK su rink ti duo me nys pa -
gal I60 TLK-10-AM ko dà ir nu as me nin ti. Gal vos sme ge nø ar te -
ri joms áver tin ti bu vo nau do ja mi ðie ty ri mai: gal vos kom piu te ri në
to mog ra fi ja (KT), KT an giog ra fi ja (KTA), skait me ni në sub trak -
ci në an giog ra fi ja (SSA), transk ra ni ji në spal vi në dup leks so nog ra -
fi ja (TKSS) ir mag ne ti nio re zo nan so an giog ra fi ja (MRA).

Rezultatai. 102 pa cien tams (am þiaus vi dur kis – 58 ± 16 m.,
55 % – mo te rys) daþ niau sia spon ta ni nës SAH prie þas tis bu vo
aneu riz mos ply ði mas, daþ niau sia ply ðu sios aneu riz mos lo ka li za -
ci ja – vi du ri në sme ge nø ar te ri ja (36 %), prie ki në sme ge nø ar te ri ja 
ir prie ki në jun gian èio ji ar te ri ja (kar tu su da rë 33 %), vi di në mie go
ar te ri ja (20 %). Mirð ta mu mas li go ni në je sie kë net 21 %. Vi siems
pa cien tams bu vo at lik ta gal vos KT, 78 % – KTA, 33 % – SSA,
8 % – TKSS, 1 % – MRA. 71 % ávy ko kom pli ka ci jos po SAH:
66 % – anks ty vos kom pli ka ci jos, 27 % – vë ly vos. Daþ niau sios
anks ty vos kom pli ka ci jos – sme ge nø ede ma (34 %), pa kar to ti nis
krau ja vi mas (29 %), anks ty va ið emi ja (23 %). Tuo tar pu daþ niau -
sios vë ly vos kom pli ka ci jos – hid ro ce fa li ja (11 %), vë ly va gal vos
sme ge nø ið emi ja (9 %), va zos paz mas (8 %).

Iðvados. Va zos paz mas ti ria miems pa cien tams diag no zuo tas
daug re èiau, nei ki tuo se pub li kuo tuo se ty ri muo se. Nors ið emi jos
ir hi po nat re mi jos at ve jø bu vo nu sta ty ta ma þiau, pa ly gin ti su ki tø
au to riø duo me ni mis, jos ðia me ty ri me diag no zuo tos pa na ðiu daþ -
niu kaip ir va zos paz mas. Ki tø SAH kom pli ka ci jø daþ nis maþ -
daug ati ti ko tarp tau ti niø ty ri mø re zul ta tus.

Raktaþodþiai: su ba rach noi di në he mo ra gi ja, in trak ra ni ji në
aneu riz ma, diag nos ti ka, kom pli ka ci jos, va zos paz mas.

Gauta: Priimta spaudai:
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