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E ffects of betaxolol and latanoprost on ocular
blood flow and visual fields in patients with
primary open-angle glaucoma
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PU R P O S E. To evaluate the effects of betaxolol and latanoprost on ocular blood flow and vi-
sual fields in patients with primary open-angle glaucoma (POAG) by means of an observ e r-
masked, prospective clinical study. 
ME T H O D S. Thirty-two patients with newly diagnosed POAG were included in the study. The
patients were randomized into two groups. The first group was treated with betaxolol 0.50%
twice daily and the second group with latanoprost 0.005% once daily. Baseline and post-
t reatment examinations on the first and third months of treatment included intraocular pre s-
s u re (IOP) measurement, automated visual field testing, and ocular blood flow assessment.
For evaluation of visual fields, mean defect and pattern standard deviation indices were
used. Ocular blood flow was assessed by means of color Doppler imaging of the central
retinal artery (CRA) and the temporal short posterior ciliary artery (PCA). For each vessel,
peak systolic (PSV) and end-diastolic (EDV) blood flow velocities were measured and re-
sistivity index (RI) calculated. 
RE S U LT S. After exclusion of one noncompliant patient, the study was completed with 31 eyes
of 31 patients. Both drugs significantly reduced IOP (p<0.05). The mean IOP lowering ef-
fect of latanoprost was significantly higher than that of betaxolol (p=0.03). Visual field in-
dices exhibited no significant changes in either group (p>0.05). There were no significant
changes in PSV or EDV measurements of CRA or PCA in either group (p>0.05). RI decre a s e d
in both CRA and PCA with both drugs. The mean changes between baseline and 3 month
blood flow measurements were not significantly different between betaxolol and latanoprost
(p>0.05). 
CO N C L U S I O N S. Over a treatment period of 3 months, both betaxolol and latanoprost tended
to improve ocular blood flow without one of them being superior to the other. The re s u l t s
suggest that the direct (non IOP-dependent) influence on ocular circulation is better for be-
taxolol than for latanoprost. In addition, neither drug caused significant generalized im-
provements in visual fields during this period. (Eur J Ophthalmol 2004; 14: 2 1 1- 9 )
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I N T R O D U C T I O N

Primary open-angle glaucoma (POAG) is an optic
n e u ropathy accompanied by characteristic visual
field losses. The exact pathophysiology of glaucoma
is unknown. Elevated intraocular pre s s u re (IOP) is the
best known and re g a rded as the most important causative
f a c t o r, although there is growing interest and evidence
in other risk factors and their potential association
with glaucoma (1-4). 

The current treatment strategy in the management
of POAG is lowering of IOP by either ocular hypotensive
medications or surg e r y. However, clinical re s e a rch and
observations suggest that decreased optic nerve head
perfusion is one of the suspected factors involved in
the pathogenesis of the disease (3, 5, 6). Thus, it can
be speculated that ocular hypotensive medications
may have additional beneficial effects if they impro v e
ocular hemodynamics besides decreasing IOP. In ad-
dition, any reduction in ocular blood flow due to top-
ical ocular hypotensive drugs should be avoided. 

Beta blockers have been the drug of choice for the
t reatment of glaucoma for the past two decades, but
newer and more potent agents have become avail-
able, such as the prostaglandin derivatives. Studies
on both betaxolol, a ß1 selective blocker (7-13), and
l a t a n o p rost, a prostaglandin analogue (14-21), sug-
gest that they may have influences on ocular blood
flow besides their ocular hypotensive effects. Ocular
hypotensive drugs that possess multiple beneficial ef-
fects in halting the pro g ression of the disease might
p rove to be the drugs of choice in the management of
POAG. 

The aim of this observer-masked, prospective clin-
ical study was to investigate the effects of betaxolol
and latanoprost on ocular blood flow and visual fields
in patients with POAG. 

M E T H O D S

Thirty-two patients who were diagnosed with POAG,
with no previous history of medical or surgical tre a t-
ment for glaucoma or cataract, were enrolled in the
s t u d y. Diagnosis of POAG was established by IOP mea-
s u rement, gonioscopic examination, typical automat-
ed visual field defects, and funduscopic findings. 

The patients were randomized into two groups. The

first group was treated with topical betaxolol 0.50%
eye drops twice daily and the second group with top-
ical latanoprost 0.005% drops once daily. Baseline and
p o s t - t reatment examinations on the first and third months
of treatment included IOP measurement, automated
visual field testing, and color Doppler imaging (CDI). 

All IOP measurements were done with Goldmann
applanation tonometer by one of us (H.D.), who was
masked to the type of treatment. The visual fields were
derived using SITA - S t a n d a rd 30-2 algorithm of the
H u m p h rey Field Analyzer (Humphrey-Zeiss, Jena, Ger-
many). Before the commencement of the study, au-
tomated visual field testing was explained to all par-
ticipating patients. To determine the baseline perime-
t r y, two visual field examinations were performed, and
the second test was used for analysis. Reliability in-
dices for perimetric testing were within the manufacture r ’s
s t a n d a rds re q u i red for a reliable test. Mean deviation
(MD) and pattern standard deviation (PSD) indices as
calculated by the Humphrey Field Analyzer were used
for evaluation of the test results. 

CDI was carried using the 7.5 mHz electronic linear
transducer of Hewlett-Packard Image-Point instrument
(Model L7535, CA). For cardiac stabil ity, blood flow
velocities were measured after 5 minutes of re s t i n g
in supine position. Methylcellulose gel was applied
onto closed eyelids and patients were instructed not
to move their eyes and to look forward; care was giv-
en to avoid pre s s u re on the eye during the examina-
tion. At each examination, peak systolic velocity (PSV)
and end-diastolic velocity (EDV) were measured for
central retinal artery (CRA) and the temporal short pos-
terior ciliary artery (PCA). The resistivity index (RI) was
calculated automatically from the instrument, by us-
ing Pourc e l o t ’s formula: (PSV–EDV)/PSV. At each ex-
amination period, blood flow velocity was measure d
t h ree times for each patient and each vessel and the
results averaged to obtain a single value. All the CDI
p ro c e d u res were performed by an experienced oper-
ator (S.T.) who was masked to the type of treatment. 

During Doppler examination, the operator attempt-
ed to align the beam parallel to the vessel under ob-
servation. Since the angle between the transducer and
the CRA was usually less than 20º and close to 0, no
angle correction was applied for CRA (22). However,
angle correction was applied for PCA since the anatom-
ic pathway of the PCA is tortuous (23). 

After the complet ion of the study, baseline and both
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p o s t t reatment periods’ IOP, visual field index, and CDI
values were statistically compared by using Friedman
test. If a significance was found, Wilcoxon signed rank
test was performed to find between which study pe-
riods this significance occurred. We also compare d
the mean changes between baseline and third month
values of blood flow data by using Mann-Whitney U
test. Only the data from right eyes of patients were
included for statistical comparison. A p value of <0.05
was re g a rded as statistically significant.

R E S U LT S

One patient from the latanoprost group was excluded
f rom the study because of noncompliance, and the
study was completed with 31 patients, 16 in betax-
olol, 15 in latanoprost group. There were 10 women
and 6 men in the betaxolol group, and 9 women and
6 men in the latanoprost group. The mean age of pa-
tients in the betaxolol group was 49.6 ± 8.1, and the
mean age in the latanoprost group was 54.3 ± 10.9.

The groups were similar with re g a rds to age (p=0.20). 
The mean baseline and post-treatment IOP mea-

s u rements in betaxolol and latanoprost groups are shown
in Table I. The mean basal IOP measurements of the
two treatment groups were not significantly diff e re n t
f rom each other (p=0.18). With treatment, mean IOP
m e a s u rements decreased significantly in both gro u p s
(p=0.001, Friedman test, Tab. I). The mean IOP de-
c rease in betaxolol and latanoprost groups were 3.3±2.3
mmHg and 5.2±3.5 mmHg, re s p e c t i v e l y. The mean IOP
lowering effect of latanoprost was significantly high-
er than that of betaxolol (p=0.03). 

The results of visual field indices in the betaxolol
g roup are shown in Table II. The MD increased and the
PSD decreased from basal values with treatment. How-
e v e r, these improvements in MD and PSD were not
statistically significant (p>0.05, Friedman test, Tab. II). 

The results of visual field indices in the latanopro s t
g roup are presented in Table III. The MD incre a s e d
and the PSD decreased from basal values with tre a t-
ment. All of these changes were statistically insignif-
icant (p>0.05, Friedman test, Tab. III). 

TABLE I - MEAN BASELINE AND POST- T R E ATMENT IOP MEASUREMENTS 

G ro u p B a s e l i n e P o s t - t reatment 1 month P o s t - t reatment 3 months p value

B e t a x o l o l 2 3 . 1 ± 2 . 0 2 1 . 0 ± 2 . 2 2 0 . 1 ± 2 . 4 0 . 0 0 1
L a t a n o p ro s t 2 4 . 4 ± 3 . 0 2 0 . 9 ± 3 . 3 1 9 . 9 ± 3 . 2 0 . 0 0 1

Values are mmHg; IOP = Intraocular pre s s u re

TABLE II - MEAN BASELINE AND POST- T R E ATMENT VISUAL FIELD INDICES OF BETAXOLOL GROUP

I n d i c e s B a s e l i n e P o s t - t reatment 1 month P o s t - t reatment 3 months p value

MD (dB) - 1 . 9 8 ± 2 . 4 0 - 1 . 0 9 ± 2 . 2 2 - 1 . 5 3 ± 2 . 2 7 0 . 1 5
PSD (dB) 2 . 4 0 ± 1 . 4 2 2 . 0 8 ± 1 . 2 4 2 . 3 5 ± 2 . 0 0 0.14 

MD = Mean deviation; PSD = Pattern standard deviation

TABLE III - MEAN BASELINE AND POST- T R E ATMENT VISUAL FIELD INDICES OF LATANOPROST GROUP

I n d i c e s B a s e l i n e P o s t - t reatment 1 month P o s t - t reatment 3 months p value

MD (dB) - 1 . 1 3 ± 3 . 5 1 - 1 . 4 3 ± 1 . 9 6 - 1 . 1 5 ± 2 . 1 8 0 . 3 1
PSD (dB) 2 . 9 0 ± 1 . 6 9 2 . 6 5 ± 1 . 8 5 2 . 4 2 ± 1 . 4 4 0 . 3 4

MD = Mean deviation; PSD = Pattern standard deviation
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The results of CDI measurements for the betaxolol
g roup are shown in Table IV. In the CRA, mean PSV
and EDV increased, RI decreased with treatment (p>0.05,
Friedman test, Tab. IV). In the PCA, mean PSV and
RI decreased, EDV increased (p>0.05, Friedman test,
Tab. IV).

The results of CDI measurements for the la-
t a n o p rost group are displayed in Table V. With latanopro s t
t reatment, mean PSV, EDV, and RI decreased in the
CRA, without reaching statistical significance
(p>0.05, Friedman test, Tab. V). In the PCA, mean PSV
d e c reased and EDV increased (p>0.05, Friedman test,
Tab. V). Latanoprost treatment decreased RI of PCA
(p=0.01, Friedman test, Tab. V). Wilcoxon signed rank
test revealed that this significance occurred between
the first and third months (p=0.04). Comparison of
baseline and first month RI values was not significant
(p>0.05, Wilcoxon signed rank test). 

When we compared the mean changes between base-
line and 3-month blood flow measurements, we found
no significant diff e rences between betaxolol and la-
t a n o p rost (p>0.05, Mann-Whitney U test, Tab. VI). 

D I S C U S S I O N

CDI is an ultrasound technique that combines B-
scan gray scale imaging of tissue structures, color
re p resentation of blood flow based on Doppler shift,
and pulsed Doppler measurements of blood flow mea-
s u rements. This noninvasive technique, well estab-
lished in many diff e rent fields of medicine, enables
the examiner to measure the blood flow velocity of
small vessels quantitatively (24-26). In ophthalmolo-
g y, CDI has been used to evaluate CRA and central
retinal vein occlusions, intraocular and intraorbital tu-
mors, orbital varices, ocular ischemic syndrome, di-
abetic re t i n o p a t h y, glaucoma, some common surg i-
cal pro c e d u res like trabeculectomy, and to test the
e ffects of topically applied drugs (5). 

CDI is vessel specific and is the only technique that
allows assessment of the re t robulbar vessels, name-
l y, the ophthalmic artery, the CRA, and the PCA. CDI
has provided important insight into the hemodynam-
ics of re t robulbar vessels in patients with glaucoma (6,
27-29). In patients with glaucoma associated with ei-

TABLE IV - BLOOD FLOW VELOCITY (c m / s e c) MEASUREMENTS AND RESISTIVITY INDICES IN BETAXOLOL GROUP

Va r i a b l e Central retinal artery Posterior ciliary artery
B a s e l i n e PT 1 P T 3 p value B a s e l i n e P T 1 P T 3 p value

P S V 9 . 1 4 ± 3 . 3 8 . 9 7 ± 3 . 1 2 9 . 7 6 ± 3 . 1 9 0 . 6 5 2 2 . 6 5 ± 9 . 4 3 1 7 . 9 1 ± 7 . 5 7 2 2 . 1 4 ± 1 1 . 0 0 0 . 2 3
E D V 2 . 5 0 ± 1 . 1 8 3 . 1 8 ± 1 . 5 3 3 . 7 4 ± 1 . 3 0 0 . 1 8 6 . 7 0 ± 3 . 4 8 8 . 1 7 ± 5 . 3 4 1 0 . 0 3 ± 4 . 7 1 0 . 1 0
R I 0 . 7 2 ± 0 . 0 9 0 . 6 9 ± 0 . 0 6 0 . 6 8 ± 0 . 0 5 0 . 1 0 0 . 6 8 ± 0 . 1 0 0 . 6 5 ± 0 . 0 6 0.63±0.07 0 . 1 1

Values are mean±SD.
PT1 = Post-treatment 1 month; PT3 = Post-treatment 3 months; PSV = Peak systolic blood flow velocity; EDV = End-diastolic
blood f low velocity; RI = Resistivity index

TABLE V - MEAN BLOOD FLOW VELOCITY (Cm / s e c) MEASUREMENTS AND RESISTIVITY INDICES IN LATA N O P R O S T
G R O U P

Va r i a b l e Central retinal artery Posterior ciliary artery
B a s e l i n e PT 1 P T 2 p value B a s e l i n e P T 1 P T 2 p value

P S V 1 1 . 9 ± 6 . 0 9 . 9 7 ± 2 . 3 1 0 . 6 6 ± 3 . 9 0 . 9 4 2 3 . 1 5 ± 1 0 . 7 9 2 2 . 2 9 ± 1 0 . 5 0 2 1 . 5 8 ± 1 1 . 0 2 0 . 4 2
E D V 3 . 6 6 ± 2 . 3 9 2 . 8 ± 1 . 0 6 3 . 2 7 ± 1 . 5 4 0 . 8 2 7 . 7 7 ± 4 . 8 0 8 . 6 9 ± 5 . 3 4 1 0 . 4 4 ± 7 . 2 6 0 . 6 3
R I 0 . 7 3 ± 0 . 6 7 0 . 7 1 ± 0 . 0 7 0 . 6 8 ± 0 . 0 5 0 . 1 6 0 . 6 7 ± 0 . 0 8 0 . 6 8 ± 0 . 1 8 0 . 6 3 ± 0 . 0 6 0 . 0 1 *

Values are mean±SD.
*Statistically significant, Friedman test. Comparisons are significant for baseline and PT2 (p<0.05, Wilcoxon signed rank test),
and for PT1 and PT2 (p<0.05, Wilcoxon signed rank test).
PT1 = Post-treatment 1 month; PT3 = Post-treatment 3 months; PSV = Peak systolic blood flow velocity; EDV = End-diastolic
blood f low velocity; RI = Resistivity index
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ther high or normal pre s s u res, there appears to be a
d e c reased EDV and an associated elevation of the RI
in CRA and short PCA. A decrease in EDV is a sensi-
tive indicator of increased downstream impedance, which
also leads to raised RI. This increase in downstre a m
resistance has ben attributed to various factors such
as raised IOP, vasoconstriction, or vasospasm (3). 

Inaccuracies in quantitative CDI measurements can
arise from errors in interpreting Doppler-shifted fre-
quency spectrum and in measuring the Doppler an-
gle (25). RI is accepted as the most appropriate pa-
rameter for evaluating blood flow in the re t ro b u l b a r
vessels. PSV and EDV are dependent on Doppler an-
gle; there f o re they are both re g a rded, to a degree, as
operator dependent. However, the RI is not angle-de-
pendent and is re g a rded as a good method to quan-
tify the vascular resistance of circulation, particular-
ly in the cephalic region (3). 

While our velocity measurements in the CRA cor-
respond with the literature, our measurements in the
PCA are higher than reported in the l iterature (25, 30).
This might have arisen from possible errors of CDI
operator when applying angle correction owing to tor-
tuous pathway of the PCA. In our study, since only
one operator performed all the measurements and ap-
plied angle correction for calculating PSV and EDV,
the RI values we report in both CRA and PCA corre-
spond with the literature (25, 30). 

The relationship between ocular blood flow and vi-
sual function has been a topic of interest for many
years. Studies published around the 1970s to 1980s
have found correlations between the extent of visual
field loss and ocular circulation times using fluore s-

cein angiography and shown that the number of flu-
o rescein filling defects of the optic disc corre l a t e d
with the degree of visual field loss (31-33). Quantita-
tive measures to evaluate blood flow such as CDI have
indicated the correlation of EDV of the CRA with MD
in chronic open-angle glaucoma patients. Furthermore ,
reduced short PCA velocities were reported to cor-
relate with corresponding visual hemifield defects (28).
Based on these and other findings, there have been
attempts to modulate blood flow with the hope of im-
p rovements in visual field (8, 27, 34-36). 

ß adrenoceptor stimulation causes vasodilatation in
most vessels. It is argued that nonselective ß block-
ers can decrease blood flow of the optic nerve by
blocking ß2 vasodilatatory receptors. Theore t i c a l l y, a
ß1 selective blocker l ike betaxolol provides the ad-
vantage of improved blood flow by selectively not block-
ing ß1 receptors (10, 27). Harris et al (29) have demon-
strated ocular vasorelaxant effects of betaxolol in-
dependent of IOP in glaucoma patients.

ß blockers with significant calcium channel block-
ing activity, such as betaxolol, can act as a vasodilator
in glaucoma patients, depending on the concentra-
tion of the drug, its systemic absorption, and its pos-
sible diffusion and accumulation in the eye after long-
term application (10). Betaxolol was reported to have
a better effect on preservation of visual fields than
the nonselective ß blocker timolol (27, 34, 36), sug-
gesting a possible calcium channel antagonistic ef-
fect (37).

In the present study, betaxolol treatment impro v e d
hemodynamics by increasing EDV and decreasing RI
in both CRA and PCA. In another CDI study, Tu r a ç l ı

TABLE VI - MEAN CHANGES BETWEEN BASELINE AND THIRD MONTH BLOOD FLOW MEASUREMENTS 

M e a s u re m e n t B e t a x o l o l L a t a n o p ro s t p value
CRA PSV - 0 . 6 1 ± 4 . 2 4 1 . 1 9 ± 6 . 6 0 0 . 3
CRA EDV - 0 . 5 6 ± 1 . 2 7 0 . 3 8 ± 2 . 9 5 0 . 2
CRA RI 0 . 0 3 7 ± 0 . 0 6 9 0 . 0 4 ± 0 . 0 9 0 . 6

PCA PSV 0 . 5 0 ± 1 2 . 5 4 1 . 5 6 ± 9 . 1 9 0 . 7
PCA EDV - 3 . 3 3 ± 5 . 0 1 - 2 . 6 6 ± 8 . 1 2 0 . 3
PCA RI 0 . 0 6 3 ± 0 . 0 8 4 0 . 0 4 2 ± 0 . 1 0 0 . 5

Values are mean±SD.
CRA = Central retinal artery; PSV = Peak systolic blood f low velocity; EDV = End-diastolic blood flow velocity; 
RI = Resistivity index; PCA = Posterior ciliary artery



Effects of betaxolol and latanoprost

2 1 6

et al (7) had previously reported no significant
changes in ocular hemodynamics of patients with nor-
motension glaucoma after short-term (4 months)
t reatment with betaxolol. The same authors re p o r t e d
the long-term (1 year) results of the same study de-
claring that long-term treatment with betaxolol im-
p roved ocular hemodynamics by lowering the RI of
the ophthalmic artery (27). 

In the present study the visual field indices of our
patients tended to improve with betaxolol use with-
out reaching statistical significance. There are some
reports in the l iterature about the beneficial eff e c t s
of betaxolol on the visual fields (38-40). Drance (38)
reported that betaxolol appeared to have a positive
influence on the blue-yellow sensitivity of the upper
nasal and upper temporal field visual fields compare d
to timolol. Similarly, Araie et al (39) assessed the ef-
fects of topical betaxolol on the visual fields and re-
ported that while the classical visual field indices –
MD and corrected pattern standard deviation –
showed no significant diff e rences, there was a sig-
nificant trend in improvement in the inferior arc u a t e
subfield. The possible diff e rence between the above
mentioned authors’ results and ours can be explained
by their longer study periods, and assessment of lo-
cal sensitivity changes, rather than generalized
changes. 

Rainer et al (40) assessed the visual fields 3 months
after changing from timolol to betaxolol and found
slight improvement from baseline, which was not sig-
nificant versus timolol. Their study was diff e rent fro m
ours in that they included patients using other
antiglaucoma drugs during the study, which could pos-
sibly affect the results. We included only newly diag-
nosed POAG patients who have not used any
antiglaucoma drugs before. 

Another study comparing the effect of betaxolol and
timolol on visual fields by Messmer et al (36) re p o r t-
ed that during the 6 months of treatment, the betax-
olol group showed more pronounced improvement on
the visual fields, based on decrease of MD. Our 3-
month study also revealed slight improvements in MD
and PSD. Based on the above mentioned findings and
our findings, the significantly beneficial effects of be-
taxolol on visual fields do not become readily evident
on short term (3 months).

L a t a n o p rost, a prostaglandin F2α related compound,
has been proved to be a potent ocular hypotensive

agent. Hoste (41) argued that prostaglandin F2α i s
known to possess vasoconstrictor properties in hu-
man coronary and cerebral arteries and questioned
whether latanoprost could possibly cause vasocon-
striction at the vessels of the posterior pole of the
eye. In response, Rulo and Hoyng (42) proposed that
the concentration of latanoprost reaching the pos-
terior pole of the eye was 1000 times lower than the
lowest concentration of prostaglandin F2α known to
induce vasoconstriction. 

Other studies have suggested that prostaglandin F2α
may act either as vasoconstrictor or vasodilatator, de-
pending on the concentration of the drug, the char-
acteristics of the vascular bed, and the animal
species (43-47). In a recent study, Brogiolo et al (47)
demonstrated a significant and concentration dependent
vasoconstrictor effect of latanoprost in isolated
p o rcine ciliary arteries. 

The effects of latanoprost on ocular blood flow have
been investigated in various recent scientific studies
(14-21). In studies using the laser speckle method,
topical latanoprost significantly increased optic
nerve head blood velocity in rabbits, monkeys, and
normal humans, which was independent of its IOP
lowering effect (15, 16). Studies in which pulsatile oc-
ular blood flow (POBF) were measured have re p o r t-
ed that topical latanoprost increased POBF after 8
hours, 1 week, 3 to 4 weeks, and 6 months of dos-
ing, in healthy volunteers and glaucoma patients, at-
tributed to its ocular hypotensive effect or not (14,
17-21). 

In a CDI study, Nicolela et al (48) demonstrated no
substantial hemodynamic changes in the re t ro b u l b a r
vessels attributable to a 1-week course of topical la-
t a n o p rost administration. Similarly, Tamaki et al (15)
found no significant changes attributable to one dro p
of latanoprost in PSV, EDV, and RI of the CRA in healthy
volunteers. To our knowledge, there are no other CDI
studies evaluating the ocular blood flow effects of la-
t a n o p rost administered over 3 months in glaucoma
p a t i e n t s .

In the present CDI study, latanoprost treatment de-
c reased RI of both the CRA and the PCA, indicating
possible improvement in ocular hemodynamics. In the
PCA, comparison of baseline and first month RI val-
ues was not significant. These data suggest that im-
p rovement in hemodynamics occurred after the first
m o n t h .
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The results of our study indicated that RI impro v e d
with both betaxolol and latanoprost. Further statisti-
cal analysis comparing the mean changes (baseline-
t h i rd month) of RI values revealed no significant dif-
f e rence between betaxolol and latanoprost (Tab. VI).
Hence, it can be speculated that both drugs impro v e
hemodynamics, without one of them being superior
to the other. 

The positive effects of an ocular hypotensive drug
on ocular hemodynamics may be related to the re-
duction of IOP, as well as local penetration and dire c t
vasoactive effects on the small orbital vessels. Re-
cent evidence suggests that drug penetration fro m
the tear fluid takes place by direct diffusion acro s s
the conjunctiva into the sclera and orbit when the head
is supine (49). Significant periocular accumulation of
betaxolol in patients under long-term therapy has been
demonstrated, which could possibly provide more im-
mediate access to the posterior segment of the eye
(50). ?shii et al (16) demonstrated an increase in blood
velocity due to latanoprost, independent of IOP re-
duction, suggesting local penetration of the drug and
p roduction of endogenous prostaglandins. 

Lowering IOP can improve re t robulbar hemodynamics.
Trible et al (51) performed CDI on both eyes of pa-
tients undergoing trabeculectomy and demonstrated
significant improvements in hemodynamics in nearly
all postoperative cases. In the present study, both be-

taxolol and latanoprost decreased IOP significantly.
Thus IOP-lowering treatment in itself induces an im-
p rovement of circulation measured with the CDI. Al-
though latanoprost reduced IOP much further than
betaxolol, the influence on CDI of the two tre a t m e n t
modalities was not diff e rent. This suggests that the
d i rect (non IOP-dependent) influence on ocular cir-
culation is better for betaxolol than for latanopro s t .
Our results confirm previous findings that betaxolol
causes vasodilatation in the eye. 

In conclusion, the results of this study indicated
that over a treatment period of 3 months, both be-
taxolol and latanoprost tended to improve ocular he-
modynamics by reducing the RI. In addition, neither
betaxolol nor latanoprost caused significant gener-
alized improvements in the visual fields during this
period. Evaluation of the same patients after longer
periods will provide information on whether any vi-
sual field improvements will accompany the changes
in hemodynamics.
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