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Beside dyslipoproteinemia, one of the key risk factprs for the onset of brain atherosclerosis, as
well as ischemic brain disease (IBD) is arterial hypertension. Significant number of patients is
not aware of their hypertension, and a paradoxicat blood pressure decrease can occur at the
onset of IBD, due to the failure of autoregulation mechanisms. Likewise, valid anamnestic
data can not frequently be obtained due to difficulties in communication with patients.
Regarding these facts, our hypothesis was that ophthalmoscopy in patients with IBD had the
greatest sensitivity in the diagnosis of hypertensive|disease, its duration and severity. For that
reason, the purpose of this study was to determine the significance of ocular fundus
examination in those patients with IBD who were not aware of their hypertension, or the high
blood pressure was not registered at the admission. Study comprised 140 IBD patients
selected upon the following criteria: ophthalinoscopy was performed by the same
ophthalmologist, and IBD was diagnosed according to clinical criteria and by brain
computerized tomography. Results of the study demonstrated that 26 (18.6%) patients,
although not aware of having hypertensive disease; had grade I hypertonic fundus, 14 (10%)
had grade Ii, and 8 (5.5%) had grade III hypgrtonic fundus, which indicated the high
sensitivity of ophthalmoscopy in the diagnosis of hypertensive disease, as well as its duration
and severity. This is particularly important in patients with negative history of hypertension,
and also suggests the significance of routine ophthdlmoscopy in normotensive patients.

hypertension; cerebral ischemia; ophtalmoscopy; fundus
oculi; severity of illness index.
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Introduction

Brain vascular diseases are ranked the third as the
leading cause of both merbidity and mortality of the great
majority of world population (1). These are typical diseases
of the elderly, and due to the prolongation of life span they
can be expected to occur more frequently. The fact that the
patients develop a great degree of physical and mental
disability is also very important, which is a great health, social
and economic problem for every community. Ischemic brain
disease, represented with three fourths of all brain vascular

diseases, is dominated in this clinical entity. Atherothrombo-
ti¢ mechanism of IBD onset is dominated in this group. In
cdrtain patients IBD is the result of fibrinoid degeneration of
pdnetrating cerebral arteries, as the sequela of non-regulated
hypertension. Recently, ischemic lesions of cardiogenic
embolic mechanism are more frequently found due to the
better understanding of physiopathological processes and
diagnostic procedures (2-6).

A number of correlating factors, such as hemodynamic
disorders and blood hypertension as the most important, is
intluded in IBD etiology and pathogenesis (7-9).
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Arterial hypertension, as well as the other significant
discases (10~14) frequently remain unrecognized because of
the well-known clinical indicators that in the majority of

patients with 1BD adequate anamnestic data of the disease

onset and/or some carlier relevant diseases cannot be obtained
due to the discase nature, with the possibility of break down of
autoregulational mechanisms during the acute ischemia of
brain parenchyma. For that reason, and upon the scientifically
confirmed data about the blood hypertension sequelae on
many organic systems, especially on small blood vessels, which
can be the marker of the presence and severity of hypertensive
discase, the following working hypothesis was established:

1. ocular fundus examination in patients with IBD,
with no data suggesting hypertensive disease and/or in the
absence of high blood pressure values, had the greatest
sensitivity in diagnosis of presence, duration and severity of
hypertensive diseasc, and the degree of fundus changes was
in positive correlation with the severity of IBD.

The following aims of the study were formulated for
hypothesis testing:

1. in1BD patients without the data of hypertensive- dis-
ease and/or high values of blood pressure not.recorded during
the clinical observation, ophthalmoscopy should be performed
in order to establish the changes suggesting hypertensive disease;

2. degree of fundus changes should be evaluated ac-
cording to the accepted criteria;

3. CT-scan of the brain should be dope in all
patients 3-10 days after IBM was dctected for the
confirmation of ischemic lesion of brain parenchyma;

4. IBD severity should be graded in all patients included
in the study according to the internationally accepted criteria;

5. appropriate statistic analysis should be used to.
determine the significance of fundus changes for sensitivity
of presence, duration and severity of hypertension in
relation to IBD scverity.

Methods

The study comprised 140 patients admitted tothe
Clinic of Neurology of the Military Medical Acadeimy for
the acute ischemic brain disease (AIBD) of the following
types: TIA — transient ischemc attack with the withdrawal
of elinical neurological phenomenology. within the first 24
hours, RIA — reversible.ischemic attack with complete e
covery of neurologxcai deticiency within the first seven days
and BI ~ brain infarction.

None of the patients had positivc history of hyperten:
sive disease and/or the high blood pressure valucswere not
recorded within the first three days after The 1dmss~.mn
(blood pressure was measured three times d day). -

Patients included in the study were not on the dntihy- -
pertensive therapy before ophthalmoscopy was performed.

Ischemic lesion of ‘brain parenchymd was confirmed -
by CT-scan of the brain.

The severity of fundus changes was mtcrmmui by,
ophthalmoscopy performed by the sami¢ ugunthalmolo&:s!
and grading was done according to internationally au:ep:e,d. o
criteria (15). o

Degree of IBD severity was determined according to
J. Grotta modified scale-(16).

~ Results were analyzed using. parametric (Studults t-
-test), and nonparametric statistics (linear and multiple re-
gression analyses). -

Results

Study comprised 140 patients of both sexes, 78 males -
and 62 fernales. Mean age was 64.6 yéars. Transient ische-
mic attack was found in 27 patients, brain infarction of mild
degree in 26 patients, of moderate de‘greé in 45 and of se-
vere degree in 42 patients. Five panenls died “during the

treatment. General characteristics and severity of TBD arc ~

presented in Tables 1 and 2.

Table 1
General characteristics
Patients Male = Female Age )
{n=140) male female
78 62 67.4 - (X=64.6) 626
Table 2
Severity of IBD '
Severity of IBD/ frequency  Patients n (%)
TIA 27 (19.2%)
RIA 26.(18.5%)
BI-M 45 {32 1%)
BL-S 42 (30 D%) 3 patlents died

TILA-transient lschemlc attack; RIA-reversible ischemic at-,
tack; BI-M - brain infarction-inoderate; BI-S - brain mfarc-
tion-severe '
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Hypertensive fundus changes (three-degree scale) we-
re observed in 48 patients (34.2 %) by ophthalmoscopy. Di-
stribution of fundus changes in total patient group, and
then in correlation with IBD severity is shown in Table 3.

Table 3
Distribution of fundus changes and correlation with IBD
severity

IBD/FC - Nommal FHIl  FHII

finding
Total 92 (65.7%) 26 (18.6%) 14 (10%) 8(5.5%)
(n=140) . (7] . (2] (r] -
TIA

. 6 (22. .

(ne2) 19(70.5%) 6 (22.2%) 2 (7.3%) 0
RIA

1 5(20 2(8%
(2=26) 9(72%) 5 (20%) (8 %) 0
BI-M

31(68.9%) 7(15.5%) 5(11.1%) 2(4.5%)
(n=45)
BI-S
(a=d2) 23 (66%) 8(19.04%) 5(11.9%) 6 (13.8%)

FC - fundus changes; FH-I - hypertonic fundus, grade I.

Linear regression analysis revealed significant correla-
tion of severe fundus changes and most severe cases of ce-
rebral ischemic disease.

Significance level in total group was r=0.399
(p<0.05). The same level was confirmed in patients with
transient ischemic attack, i.e., mild and moderate brain in-
farction. Correlation was 1=0.487 (p <0.01) for the most se-
vere cases of cerebral ischemic disease. Influence of hyper-
tension duration on fundus changes was confirmed by sub-
sequent detailed heterohistory and/ar history of those pati-
ents who were not able to provide relevant data due to the
neurologic deficit (aphasia, etc.) in the acute phase. This
group comprised 29 patients, and significant correlation
was observed between the duration of hypertensive disease
and the severity of fundus changes — r=0.478 (p<0.01).

Discussion

At the very beginning it should be pointed out that the
knowledge in reactive oxidative matters interactions, calci-
um homeostasis mechanisms, excitatory neurotransmitters
and mechanisms of excitoneurotoxicity, nitric oxide, plate-
let activating factor, cytokines and neurotrophins, both in
physiological and pathological conditions, is necessary for
the adequate understanding of complex physiopathological
mechanisms of cerebral ischemic disease, as well as athero-
sclerosis. All those factors and their interactions are of the
utmost importance for the normal functioning of the body.
Nevertheless, under the certain conditions they can become
mediators of pathological cascade. In clinical conditions
certain easily controlled disorders or risk factors influenc-
ing atherosclerosis and IBD should not be disregarded in
clinical conditions (1).

Vascular diseases of the brain are the third leading ca-
use of mortality and morbidity in all countries, regardless of
their general development. These diseases are permanently
ranked the third although the oscillating, somewhat para-
doxical trend of their frequency can be observed (1, 17-28).

Ischemic brain disease is represented in 80% brain
vascular diseases (1).

In the majority of patients with ischemic brain disease
atherosclerosis of major brain arteries is the primary disea-
s¢, and cardiogenic embelic mechanism and lacunary in-
farctions due to fibrinoid degeneration of penetrating brain
arteries caused by blood hypertension are less frequently
found (1, 28-41).

Etiology and pathogenesis of brain atherosclerosis, as
well as atherosclerosis in general, are incompletely under-
stood. However, prospective studies identified numerous
factors that contributed the development of atheroscleroge-
nksis, and evaluated their significance. Those factors are
the risk factors for atherosclerosis.

Those factors in brain atherosclerosis, ranged accor-
ding to their significance are: arterial hypertension, dyslipo-
proteinemia, diabetes and smoking, although the smoking
is more frequently related to cerebral ischemic disease (1,
4P-69).

Risk factors for other vascular regions have different

range of significance. This is explained by poorly defined
tissue factors. It is possible that certain differences in func-
ijonal anatomy and physiology of circulation in different
ascular regions cause different reactions of artery wall
pmponents to atherogenic factors.
Results of recent studies revealed that functional cha-
acteristics of endothelial cells might have the leading role
1 atherogenic effects of different factors. It was established
Rhat in endothelial cells of the major brain arteries existed
strong expression of E-selectin, and in endothelial cells of
rain microcirculation strong basal expression of ICAM-1,
bry sensitive to the stimulation of cytokines, as well as
frong expression of major histocompatibility of classes I
nd II antigenes complex. Pronounced expression of major
histocompatibility of classes II and VCAM-1 complex anti-
geénes existed in coronary arteries of endothelial cells (1,
70-96).

These differences could also indicate the different
sgnsitivity to certain factors during the initial phases of ath-
erogenesis.

According to recent findings, the disbalance of lipid
constitution and metabolism, as well as their interactions
with functional and structural integrity of endothelial cells
in arterial walls are the basis of physiopathological proces-
sds.
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The knowledge of certain physiological characteristics
of arterial walls is necessary for the understanding of these
processes. As far as lipoprotein circulation is concerned, ar-
terial wall functions similarly as a drain; outgoing amount
of lipoproteins is irrelevant compared to that incoming to
intima (1, 70-96). Degree of lipoprotein influx to arterial
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wall is the result of plasma lipoprotein concentration and
perineabitity of arterial endothelial layer. Whereas lipopro-
tein influx into arterial wall is linearly correlated to lipopro-
tein level in the plasma, permeability of arterial endothelial
layer is individually variable. Determinants of arterial wall
permeability for lipoproteins are the size of lipoprotein
particle and endothelial surface integrity for which viola-
tion, meaning the increased risk for greater lipoprotein in-
flux and development of atherosclerotic lesions, are respon-
sible mechanical injuries, immunological lesions and che-
mical damage by smoke components such as carbon mono-
xide, nitric oxide and nicotine (1, 70-100).

Blood pressure is a significant factor determinating
the degree of arterial wall permeability for lipoproteins;
high blood pressure significantly increases the influx of
LDL (low density lipoprotein). The influence of blood
pressure on endothelial surface integrity is frequently disre-
garded. Conditions for the increase of hemostasis disor-
ders, which are enhanced by endothelial damage occur due
to turbulent stress of blood stream on blood vessel bifurca-
tion. Thus, the blood pressure is aggraveted by the already
existing damage and the process is in positive correlation
with the severity and duration of hypertensive disease.

Beside the already described processes, expressed
mostly on the arterial walls of medium and large lumen
blood vessels, blood pressure also affects microcirculation,
inducing rheological disturbances through similar mecha-
nisms. These processes usually cannot be detected by objec-
tive diagnostic methods. Nevertheless, relatively simple
method of direct ophthalmoscopy of the fundus reveals
changes in blood vessel. Branches of central retinal artery
are arterioles by their anatomical features, and exactly the
changes affecting arterioles can be scen on retinal blood
vessels. This is particularly pronounced in advanced athero-
sclerosis, nephritis and arterial hypertension. It should be
emphasized that retina is a brain sprout, and retinal vascu-
lar system is a branch of brain vascular system. Regarding
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that, ophthalmoscopy has the signiticance of cerebroscopy
tfor some regions (98-110).

Numerous states can cause fundus changes io wmc,n
the main physlopatholog,lc(xl process ‘is. related to retmnal
vascular system changes. Local disturbance of hemodyna-
mics in the eye vascular system occurs due to the prossure
increase in the central retinal artery, which is easily-obser-
ved by ophthalmoscopy. Neverthetess, differentiation of the
real nature of the initial pathological event is freguently.naot
possible. In such cases (}phthaln)oscbpy provides useful in:
formation for planning the algorithm of diagnostic proce-
dures. On the contrary, fundus changes in hypcrturisivc dis-
easc are highly specific, and ophthalmoscopy is » procedure
of choice for the evaluation of these changes. Furthermoid,
opthalmoscopy is significant since the duration and severty
of hypertensive disease, as well as therapeutic approach can
be assessed according to these changes (98--110). )

However, in spite of theoretical knowledge and under-
standing of physiopathiological cascade of this disorder. ¢li-
nical trials of this problem are not so frequent. This bmd\/
confirmied great sensitivity and specificity of direct ophthal- -
moscopy in the estimation of presence, duration and sever-
ity of hypertensive discase. even i those patients who were
not aware of the disease or were not able o provide valid
data on the matter. Besides, this study also revealed the _
correlation of the severity of fundus changes caused by hy-
pertension and the severity of ischemic braim disease, '

Canclusion

Results of the study demoristiated the great 'sensitiv'ity' _.
and specificity of direct ophthaimoséopy in_the diagniosis, as
well as in the evaluation of thé duration and severity of hy-
pertensive disease-in patientswi‘_th'“cerébral ischemic disease..

- The extent of ocular changes related to hyperetf:'nsiiic
disease is in direct correlation with the severity. degrc,e of
cerebral ischemic disease.
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BPWJEAHOCT O@TANIMOCKONMWUJIE ¥ ANMJATHOCTIHLIN XUMEPTEHSMIE KO[,
BOJSIECHNKA CA UCXEMAJCKOM BOJ'IELLI'BV MO3IrA

ApTepujcKa xunepreHsuja npe.qcrasrba y3 AMCAMNONpoTenHeMujy Jegau CA
KIbyuHWX (DAKTOPa pu3KMKa 3@ Pa3Boj MOXJAaHe aTepocknepose, a TiMe 1 ucxe-
Mujcke Gonectu moara (VIBM). MehyTum, 3Ha4ajaH 6poj GonecHuka He 3Ha ga
¥Ma XanepTeHauBHy 6ONecT, a y TOKY HacTakka UBM moxe Achu: fo napagok-
canHor naga KPBHOF NPMTUCKa 30ar CroMa ayToperynaumjckux mexaHusama. - Ta-
Kofye, y 3HaqajHom Opojy cnyqajeBa je orexaHa capagrba ca éoneéﬂuuma,l Te
Ce TaKo He MOTy JoOUTU BanKAHW aHaMHEeCTMYKKM NOoJauM. Lunjenehn o}ae YUFLE-
HULEe Hawa xunoTesa je 6una ga otpranMOCancKu nperneg ouHor AHa Kog 6o-
nacHuka ca NBM, 6e3 nopartaka o xvunepTeHsuBHoj BontecTn, Hajaehy' céna‘wfua-
HOCT y AM]arHOCTMLM ROCTOjarba, TPajarba N 036UILHOCTI XMNepTeH3NBHe Gone-
cTH. 360r ceera U3HWjeTor yuwb OBOT UCANTHBAIGA [© 6vo aa yrepan auaqaj npe—
rnega ouHor gHa Kopg 6ofiecHuka ca VIBM Koju Hujecy 3HaNU 33 XUIEPTEH3IUBHY
6onecT WK y MOMEHTY NpujemMa Hujecy U3MepeHe NOBULIeHE BPUEAHOCTIA KPB-
Hor npuTucka. Mcrntusarsem je obyxaaheHo 140 GonecHuka ca WBM ca osako
yrepheHum kKputepuiymuma. OdTanMOCKONCKN rpernes o4Hor -ARa jeobaBuo _
uctw ocbTanmonor, a UBM je notaphiena Ha OCHOBY KIMHUYKMX KpUTepujyma 1
riomohy npernesa Mo3ara KOMNjyTepusoBaHOM Tamorpadmjom. Pesynratv ucnu- -
TuBarka Cy nokasann aa 26 (18,6%) 6onecuuka ca MIBM, n nopep Tora wro suje-.
Cy 3HANMN 32 XMMEpPTeH3WBHY BONECT, MMa XMNepToHIUHN (yHAYC npsor CTene-
Ha, 14 (10%) uMa xutiepToHu4HK chyHayc apyror, a 8 (5,5%) HonecHuka xunepTo-
HuuHY hyHayc Tpeher cTereHa. OBO UCTMTHBANE YKA3Yje Ha BUCOKY CeH3UTMB-
HOCT - O(HTANIMOCKONCKOr MPEFNIeAa OHHOM AHa y AETEKUMM XMNepTeHansHe 6o-
Necrn, anv u o HeHoj 036MrEHOCTY U Tpajarsy. OBO je nocebHo aHauajHo-Kog 6o-
NecHWKa Ca HeraTUBHOM aHAMHE30M-3a XUNepTeH3Wjy W yKasyje Ha 3Hauaj noTpebe
PYTUHCKOT Npernefa O4HOF AHE U KOJ 6OMECHNKA KOjU CY HOPMOTEH3NBHM.

Kljuéne reci: hipertenzija; mozak, veliki, ishemija; oftaimoskopija; -
oéno dno; bolest, indeks teZine.



