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on-traumatic cerebellar hemorrhages are called spontaneous cere-
bellar hemorrhages and constitute 10% of all intracranial hemorr-
hages.1,2 Hypertension (HT) is the most common cause, but other
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AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: The prognostic factors in spontaneous cerebellar hemorrhages are advanced
age, arterial blood pressure at the time of admission, level of consciousness, size of the hematoma,
intraventricular bleeding, presence of hydrocephalus, pressure on the fourth ventricle, and blood
in the basal cisterns. This study evaluated the etiological factors, neurological symptoms and find-
ings at the time of admission, the clinical course, and the neuroradiological features in 29 cerebel-
lar hemorrhage cases and the relationship between these parameters. MMaatteerriiaall  aanndd  MMeetthhooddss::
Twenty-nine cases with acute cerebellar hemorrhage who were admitted to the Department of
Neurology at the Ankara Numune Training and Research Hospital from January 2000 to August
2003 were evaluated retrospectively. RReessuullttss::  Cerebellar hemorrhages were common in patients
older than 70 years (48.3%). Hypertension (89.7%) was the most common etiological factor. The
main presenting symptoms were nausea and vomiting (72.4%). The prognosis was worse in female
patients, and in cases with hypertension, a hematoma larger than 30 x 30 mm, pressure on the
fourth ventricule and right hemispheric localization. There was no statistically significant rela-
tionship between clinical deterioration and neuroradiological findings (p> 0.05). The mortality rate
was 37.9%. CCoonncclluussiioonn::  In our series, the major prognostic factors were the level of consciousness
at the time of admission, hypertension, size of the hematoma, and hemispheric localization. 

KKeeyy  WWoorrddss::  Prognosis; tomography; cerebellar hemorrhage, traumatic; Glasgow coma scale

ÖÖZZEETT  AAmmaaçç:: Spontan serebellar kanamalarda prognostik faktörler yaş, başvuru anındaki arteriyal
kan basıncı, bilinç düzeyi, hematom boyutu, intraventriküler kanama, hidrosefali, 4.ventriküle bası
ve bazal sisternada kanamanın bulunmasıdır. Bu çalışmada, 29 serebellar kanama olgusunda etiyolojik
nedenler, başvuru anındaki bulgular, klinik seyir, nöroradyolojik özellikler ve bu parametreler
arasındaki ilişki incelendi. GGeerreeçç  vvee  YYöönntteemmlleerr::  Ocak 2000 ile Ağustos 2003 tarihleri arasında Ankara
Numune Eğitim ve Araştırma Hastanesine akut serebellar kanama ile başvuran 29 olgu retrospektif
olarak incelendi. BBuullgguullaarr::  Serebellar kanamalar sıklıkla 70 yaşın üzerindeki (%48.3) olgularda
izlendi. Hipertansiyon (%89.7) en sık etiyolojik neden idi. Başvuruya en sık neden olan belirti bulantı
ve kusma idi (%72.4). Kadın olan, hipertansiyonu bulunan, kanama boyutu 30x30 mm’den büyük,
4.ventriküle bası saptanan ve sağ hemisfer lokalizasyonu bulunan olgularda prognozun kötü olduğu
saptandı. Klinik kötüleşme ile nöroradyolojik bulgular arasında istatistiksel bir ilişki bulunmadı (p>
0.05). Ölüm sıklığı %37.9 idi. SSoonnuuçç:: Serimizdeki temel prognostik faktörler, başvuru anındaki bilinç
düzeyi, hipertansiyon, hematom boyutu ve hemisferik lokalizasyon olarak belirlendi. 
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eti o lo gi cal fac tors inc lu de ad van ced age, ane urysm,
ar te ri o-ve no us mal for ma ti on, vas cu li tis, di a be tes
mel li tus (DM), he pa tic di se a se, ble e ding di at he sis
(he mop hi li a, le u ke mi a, throm bocy to pe ni a), oral
an ti co a gu lants, smo king, al co hol, and amp het ha -
min and co ca i ne usa ge.1,3,4 Pre vi o us stu di es ha ve
imp li ca ted ad van ced age, ar te ri al blo od pres su re at
the ti me of ad mis si on, le vel of cons ci o us ness, and
ne u ro lo gi cal con di ti on as ma jor prog nos tic fac-
tors.3,4 The ra di o lo gi cal fin dings pre vi o usly cor re -
la ted with a po or out co me inc lu de he morr ha ge of
mo re than 3 cm in di a me ter, mid li ne lo ca ti on, in-
tra ven tri cu lar he morr ha ge, pre sen ce of hydro cep -
ha lus, and ob li te ra ted fo urth ven tri cu lar and ba sal
cis terns.2,4-7 Re gard less of the tre at ment re gi men,
the se he morr ha ges ha ve mor ta lity ra tes bet we en
20 and 75%.8,9

Mag ne tic re so nan ce ima ging (MRI) is not mar -
kedly su pe ri or to cra ni al com pu te ri zed to mog raphy
(CT) in the early di ag no sis of he morr ha ges. A non-
con trast cra ni al CT ea sily de mons tra tes blo od in-
va si on of the bra ins tem, the pre sen ce of hyper-
ten si ve hydro cep ha lus, blo od in the ven tri cu lar
system, and the si ze of the he ma to ma. Furt her mo -
re, CT is qu ic ker and ea si er to per form than MRI.4,10

This study eva lu a ted the eti o lo gi cal fac tors,
symptoms, and fin dings at the ti me of ad mis si on
and disc har ge, the cli ni cal co ur se, and the ne u ro -
ra di o lo gi cal fe a tu res of ce re bel lar he morr ha ge and
exa mi ned the re la ti ons hips bet we en the se pa ra me -
ters and prog nos tic fac tors.

MA TE RI AL AND MET HODS 
Twenty-ni ne ca ses with acu te ce re bel lar he morr -
ha ge who we re ad mit ted to the De part ment of Ne -
u ro logy at the An ka ra Nu mu ne Tra i ning and
Re se arch Hos pi tal, An ka ra, Tur key from Ja nu ary
2000 to Au gust 2003 we re eva lu a ted ret ros pec ti -
vely. In all ca ses, a stan dard ne u ro lo gi cal exa mi na -
ti on was con duc ted at the ti me of ad mis si on.
Comp le te blo od co unt and blo od che mistry stu di -
es we re per for med and an elec tro car di og ram, pos-
te ro an te ri or chest X-ray, and cra ni al CT we re
ob ta i ned. Se rum he ma to lo gi cal la bo ra tory tests and
vas cu li tis mar kers we re all wit hin nor mal li mits.
The pa ti ents did not use oral an ti co a gu lants or any

ot her drugs such as al co hol, amp het ha mi ne or co-
ca i ne. Ane urysm, ar te ri o-ve no us mal for ma ti on,
vas cu li tis and ce reb ral ve no us throm bo sis we re ex-
c lu ded with cra ni al MRI an gi og raphy and ve nog -
raphy.

The pa ti ents we re eva lu a ted using the Glas gow
co ma sca le (GCS; <8 and ≥8) and Ran kin sca le (0-5)
at the ti mes of ad mis si on and disc har ge. The pa ti -
ents we re al so eva lu a ted for the pre sen ce of eti o lo -
gi cal fac tors such as HT, DM, he art di se a se,
ble e ding di at he sis, hyper li pi de mi a, smo king, al co -
hol con sump ti on, and an ti co a gu lant use. Cra ni al
CT was used to de ter mi ne the lo ca ti on of the ble e -
ding (ce re bel lar he misp he res, ver mis or both) and
si ze of the le si on, as well as the pre sen ce of in tra -
ven tri cu lar ble e ding, hydro cep ha lus and blo od in
the fo urth ven tric le, and the pa tency of the ba sal
cis terns. The fa mily mem bers in the ma jo rity of pa-
ti ents did not gi ve in for med con sent for sur gi cal
eva cu a ti on and in the rest sur ge ons in sis ted on me -
di cal the rapy. All pa ti ents we re tre a ted con ser va ti -
vely. 

STA TIS TI CAL ANALY SIS

All da ta we re en te red in to a da ta ba se for la ter
analy sis (SPSS ver si on 11.0 for Win dows; SPSS;
Chi ca go, IL, USA). Chi-squ a re analy sis was used to
exa mi ne dif fe ren ces in the fre qu en ci es of ca te go ri -
cal va ri ab les. Mul ti va ri a te lo gis tic reg res si on analy-
sis was per for med on ap prop ri a te va ri ab les.
Sta tis ti cal sig ni fi can ce was es tab lis hed at p< 0.05.

RE SULTS 
Six te en (55.2%) fe ma le and 13 (44.8%) ma le pa ti -
ents bet we en the ages of 43-89 ye ars (me an ± SD,
68.17 ± 10.9) we re inc lu ded in the study. The me -
an age of the fe ma le pa ti ents was 66.69 ± 9.58 ye -
ars and that of the ma le pa ti ents was 70.0 ± 12.5
ye ars. Fo ur te en pa ti ents we re ol der than 70 ye ars of
age (48.3%), ten we re bet we en 60 and 70 ye ars
(34.5%), fo ur we re bet we en 50 and 60 ye ars
(13.8%), and one was 43 ye ars old (3.4%). The ages
of the pa ti ents we re sum ma ri zed in Fi gu re 1.

The cli ni cal fe a tu res of the 29 pa ti ents with ce -
re bel lar he morr ha ge we re lis ted in Tab le 1. On eti-
o lo gi cal eva lu a ti on, HT was pre sent in 89.7% of the
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pa ti ents, DM in 24.1%, hyper li pi de mi a in 17.2%,
he art di se a se in 10.3%, al co hol con sump ti on in
6.9%, and smo king in 3.4%. No ne of the pa ti ents
we re re ce i ving an ti co a gu lant tre at ment, and no ne
had ble e ding di at he sis.

The ma in symptoms of the pa ti ents at the ti -
me of ad mis si on we re na u se a and vo mi ting
(72.4%). Ot her symptoms, in dec re a sing or der of
fre qu ency, inc lu ded ver ti go, al te red le vel of con-
s ci o us ness, loss of cons ci o us ness, im ba lan ce, and
he a dac he.

The co ma and stro ke sca le sco res on ad mis si on
and at disc har ge we re pre sen ted in Tab le 2. At the
ti me of ad mis si on, 72.4% of the pa ti ents had a GCS
sco re ≥8 and the re ma i ning pa ti ents sco red <8. At
the ti me of disc har ge, 62.0% of the pa ti ents sco red
≥8 on the GCS and 38.0% sco red <8. 

Fi gu re 2 shows the re la ti ons hips bet we en the
risk fac tors and the GSC sco re on ad mis si on. The -
re was a sig ni fi cant re la ti ons hip bet we en the GCS
sco re on ad mis si on and gen der (p= 0.044). Among
tho se with a GCS sco re <8, 75% we re ma le and 25%
we re fe ma le, whe re as for ca ses with a sco re ≥8,
66.7% we re fe ma le and 33.3% we re ma le. No sta-
tis ti cally sig ni fi cant re la ti ons hip was fo und bet we -
en the GCS sco re at ba se li ne and age, HT, DM,
hyper li pi de mi a, smo king, he art di se a se, al co hol
use or the pre sen ce of mul tip le di se a ses (p> 0.05).
Ho we ver, the re was a sig ni fi cant re la ti ons hip be-
t we en the GCS sco re at disc har ge and HT (p=
0.019). Of the pa ti ents with HT, 69.2% had a GCS
sco re ≥8 at disc har ge. Mo re o ver, 72.7% of pa ti ents
with a GCS sco re <8 had HT, whe re as all pa ti ents
with a GCS sco re ≥8 we re hyper ten si ve. No sta tis -
ti cally sig ni fi cant cor re la ti on was fo und bet we en
the GCS sco re at disc har ge and any ot her risk fac-
tor. 

No sig ni fi cant re la ti ons hip was fo und bet we en
the Ran kin sco re on ad mis si on and any risk fac tor
(p> 0.05). The re was a sta tis ti cal cor re la ti on bet -
we en the Ran kin sco re at disc har ge and al co hol use
(p= 0.004); 33.3% of pa ti ents with a Ran kin sco re of
3-5 at disc har ge con su med al co hol, and tho se with
a sco re of 0-2 did not. 

Clinical Parameter Patients (%)

Gender ratio, male:female 55.2%:44.8% 

Mean age, years 68.17 ± 10.9

Etiological factors

Hypertension 89.7%

Diabetes Mellitus 24.1%

Hyperlipidemia 17.2%

Heart disease 10.3%

Alcohol consumption 6.9%

Smoking 3.4%

Symptoms at admission

Nausea and vomiting 72.4%

Vertigo 41.3%

Altered level of consciousness 31.0%

Loss of consciousness 27.5%

Imbalance 20.7%

Headache 17.2%

TABLE 1: Clinical features in 29 cases.

FIGURE 1: The ages of the patients.

Patients (%)

GCS ≥8 at admission 72.4%

GCS score <8 at admission 27.6%

GCS score ≥8 at discharge 62.0%

GCS score <8 at discharge 38.0%

Rankin score 0-2 at admission 31.0%

Rankin score 3-5 at admission 69.0%

Rankin score 0-2 at discharge 79.2%

Rankin score 3-5 at discharge 20.8%

TABLE 2: Frequency of coma and stroke scale scores
at admission and discharge.
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The re la ti ons hip bet we en he morr ha ge lo ca li -
za ti on and the GCS sco re on ad mis si on or at disc -
har ge was pre sen ted in Tab le 3. On cra ni al CT, the
he morr ha ge was lo ca li zed at the right ce re bel lar
he misp he re in 44.8% of the pa ti ents, at the left ce -
re bel lar he misp he re in 37.9%, bi la te rally in 13.8%,
and pri ma rily at the ver mis in 3.4%. In this study,
the lo ca li za ti on of the he ma to ma did not inf lu en -
ce the GCS or Ran kin sco re at ba se li ne or disc har -
ge (p> 0.05). Ne vert he less, all pa ti ents with a
ver mis he morr ha ge had a GCS sco re ≥8 at ba se li ne
and disc har ge, alt ho ugh the most com mon he mor-
r ha ge lo ca li za ti on in pa ti ents with a GCS sco re ≥8
was the right he misp he re.

Pres su re on the fo urth ven tric le was pre sent
in 86.2% of the pa ti ents, blo od in the ba sal cis terns
in 65.5%, in tra ven tri cu lar ble e ding in 48.3% and
hydro cep ha lus in 24.1%. Tab le 4 shows the re la ti -
ons hip bet we en the ne u ro ra di o lo gi cal fin dings and
the GCS sco re on ad mis si on. No sig ni fi cant re la ti -
ons hip was pre sent bet we en the GCS sco re at ba se-
li ne or disc har ge and any ne u ro ra di o lo gi cal fin ding

(p> 0.05 for each). Alt ho ugh the re la ti ons hip was
not sig ni fi cant, pa ti ents with a GCS sco re <8 at ba -
se li ne or disc har ge ten ded to ex hi bit hydro cep ha -
lus mo re fre qu ently than pa ti ents with a GCS sco re
≥8 on ad mis si on (62.5 vs.9.55, res pec ti vely) or at
disc har ge (45.5 vs. 11.1%, res pec ti vely). Whi le the -
re was a sig ni fi cant cor re la ti on bet we en the pre s-
en ce of hydro cep ha lus and the Ran kin sco re on
ad mis si on (p= 0.042), the re was no re la ti ons hip be-
t we en the pre sen ce of hydro cep ha lus and the Ran -
kin sco re at disc har ge (p> 0.05). All pa ti ents with
hydro cep ha lus had a Ran kin sco re of 3-5 at ba se li -
ne and no pa ti ent with a Ran kin sco re ≤2 on ad-
mis si on ex hi bi ted hydro cep ha lus.

The he ma to ma was lar ger than 30 × 30 mm in
58.6% of the pa ti ents. He ma to ma si ze was not re-
la ted to the GCS sco re on ad mis si on (p> 0.05) but
was re la ted to the GCS sco re at disc har ge (p=
0.032). The re was no re la ti ons hip bet we en he ma to -
ma si ze and the Ran kin sco re on ad mis si on or dis-
c har ge (p> 0.05). The re sults of the sta tis ti cal
analy sis of fac tors inf lu en cing out co me we re pre-
sen ted in Tab le 5.

Ele ven (37.9%) pa ti ents di ed du ring the study.
In the ca ses with a fa tal out co me, the symptoms
and fin dings at ba se li ne we re na u se a, vo mi ting,
ver ti go, and prog res si ve loss of cons ci o us ness, with

FIGURE 2: Relationship between risk factors and the GCS score at admission. 
HT: Hypertension; DM: Diabetes mellitus; HLP: Hyperlipidemia.

Localization GCS ≥8 GCS <8

Right hemisphere 47.6% 37.5%

Left hemisphere 38.1% 37.5%

Bilateral 9.5% 25%

Vermis 4.8% --

TABLE 3: Relationship between hemorrhage localiza-
tion and the GCS score at admission.

Finding GCS ≥8 (n = 21) GCS <8 (n = 8)

Intraventricular bleeding 42.8% 62.5%

Hydrocephalus 0.95% 62.5%

Blood in the basal cisterns 66.6% 62.5%

Pressure on the fourth ventricle 85.7% 87.5%

TABLE 4: Relationship between neuroradiological 
findings and the GCS score at admission.

GCS score at admission and gender p= 0.044

GCS score at discharge and hypertension p= 0.019

GCS score at discharge and hematoma size p= 0.032

Rankin score at discharge and alcohol use p= 0.004

Rankin score at admission and hydrocephalus p= 0.042

TABLE 5: Results of the statistical analysis of the 
factors influencing outcome.
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na u se a and vo mi ting be ing the most com mon
(72.7%). With re gard to the pre sen ce of the risk
fac tors in tho se who di ed, 72.7% had HT, 18% had
DM, 9% had he art di se a se and 9% smo ked. No ne of
the re ma i ning risk fac tors we re pre sent. Of the pa-
ti ents who di ed, 54.5% had a GCS sco re <8 and
45.5% had a GCS sco re ≥8. On ad mis si on, the he m-
orr ha ge was on the right si de in 54.5% and on the
left si de in 45.5%. The he ma to ma in the fa tal ca ses
had a me an si ze of 49 × 32 mm and was lar ger than
30 × 30 mm in all but two ca ses. Pres su re on the fo -
urth ven tric le was the most com mon ne u ro ra di o -
lo gi cal fin ding (81.8%) and hydro cep ha lus was the
le ast com mon (45.4%).

DIS CUS SI ON
Ce re bel lar he morr ha ges are ea sily di ag no sed
owing to the ad vent of com pu te ri zed to mog -
raphy.11 In our se ri es, ce re bel lar he morr ha ge was
most com monly ob ser ved in pa ti ents aged 70 ye -
ars or mo re and na u se a and vo mi ting we re the
ma jor comp la ints. Most of our pa ti ents we re in
the 6th to 8th de ca des of li fe, which con curs with
pre vi o us stu di es.4,12,13 Ne vert he less, the ten dency
for ce re bel lar he morr ha ge to oc cur in the el derly
do es not it self le ad to a po or prog no sis, as we fo -
und no sig ni fi cant dif fe ren ce in the cli ni cal co ur -
se of the di se a se bet we en the fo ur age gro ups in
our study.

Gon za lez-Gar ci a re por ted that the most com-
mon symptom at the ti me of ad mis si on was he a -
dac he, with a fre qu ency of 90%, whe re as na u se a
and vo mi ting we re the most com mon pre sen ting
symptoms in our se ri es.14 In ac cor dan ce with pre-
vi o us stu di es, HT was the most com mon eti o lo gi cal
fac tor.3,15 In our study, the risk fac tors for he morr -
ha ge we re, in dec re a sing or der, HT, DM, hyper li -
pi de mi a, he art di se a se, al co hol con sump ti on, and
smo king. Pa ti ents with HT on ad mis si on usu ally
had the worst out co me at fol low-up. The cli ni cal
pic tu re at the ti me of ad mis si on was less fa vo rab le
in wo men and the use of al co hol led to mo re se ve -

re ne u ro lo gi cal de fi cits du ring the co ur se of the di s-
e a se.

Pres su re on the fo urth ven tric le, blo od in the
ba sal cis terns and in tra ven tri cu lar he morr ha ge we -
re the most com mon ra di o lo gi cal fin dings; hydro -
cep ha lus was less fre qu ent. The se re sults ag re e with
tho se of Da Pi an et al, whe re as hydro cep ha lus had
a mo re im por tant ro le as a prog nos tic fac tor in ot -
her stu di es.12,16 In con trast, Al va rez-Be tan co urt et
al re por ted that ne u ro lo gi cal sta tus and deg re e of
fo urth ven tric le com pres si on we re the most im por-
tant fac tors af fec ting pa ti ent ma na ge ment.15 Pres-
su re of fo urth ven tri cu le was ob ser ved mo re of ten
in the ca ses with a fa tal out co me.

In our study, the mor ta lity ra te was hig her in
pa ti ents with a lar ger he ma to ma or a lo wer GCS
sco re. The mor ta lity was hig her with right he misp -
he re in vol ve ment, but the fre qu ency of right he -
misp he re in vol ve ment was gre a ter on ad mis si on.
No mor ta lity oc cur red in pa ti ents with pres su re on
the ver mis, du e to bi la te ral he misp he ric in vol ve -
ment. We fo und that the lo ca li za ti on of the he ma -
to ma did not inf lu en ce the ad mis si on or disc har ge
GCS sco re, alt ho ugh the pa ti ents with he ma to mas
in the ver mis had a wor se out co me than pa ti ents
with he misp he ric le si ons did. So me stu di es re por -
ted that pa ti ents with he ma to mas in the ver mis did
not ha ve a wor se out co me, whe re as ot hers fo und
that ver mi an lo ca li za ti on was a mor ta lity pre dic tor
for pa ti ents at risk of ne u ro lo gi cal de te ri o ra ti on.15,16

This is be ca u se ver mi an he ma to mas are clo ser to
the bra ins tem and the ce reb ros pi nal flu id path-
ways.4

Ac cor ding to ear li er stu di es, the le vel of cons -
ci o us ness, the pre sen ce of HT and the si ze of the
he ma to ma we re sig ni fi cant prog nos tic fac tors, but
he misp he ric lo ca li za ti on had no ef fect.2,4,5 We be-
li e ve that the prog nos tic fac tors in ce re bel lar he m-
orr ha ges are the le vel of cons ci o us ness at the ti me
of ad mis si on, the si ze of the he ma to ma, and the he -
misp he ric lo ca li za ti on. Ad di ti o nal stu di es with mo -
re pa ti ents are ne e ded to re sol ve this is su e.
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