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ABSTRACT

BACKGROUND: Irrigation during phacoemulsification is associated by a rapid increase in intraocular pressure. The diffe-
rence of the active fluidics system from the passive one is its ability to maintain the set intraocular pressure throughout
the entire procedure. The effect of a rapid intraocular pressure increase on retinal hemodynamics during surgery remains
poorly understood.

AIM: The work aimed to study intraoperative changes in blood flow parameters in the central retinal artery during phaco-
emulsification with different intraocular pressure preset in the phacoemulsification system.

METHODS: A total of 11 patients with early stage cataract (Pentacam Nucleus Staging: 1-2) without cardiovascular comor-
bidities were examined. The mean age of the patients was 68 + 8.4 years. All patients underwent ultrasound phacoemulsi-
fication using Centurion Vision System (Alcon, USA) with active fluidics. The intraocular pressure was measured using iCare
Pro tonometer. Blood flow in the central retinal artery was assessed using a GE Logiq S8 multi-purpose ultrasound system.
Blood pressure at the brachial artery was measured using Draeger Vista 120. The following parameters were assessed:
statistical significance (the paired t-test) of the intraocular pressure differences at three time points (before surgery,
at 40 and 60 mmHg as set in the phacoemulsification system); changes in peak systolic velocity and end-diastolic velocity
at the initial and control time points of 40 and 60 mmHg; their dependence on the intraocular pressure increase; the effect
of mean blood pressure on peak systolic velocity and end-diastolic velocity at control time points using linear regression
analysis; and the correlation of their changes at each control time point (the Spearman correlation test).

RESULTS: Mean intraocular pressure values at three time points were 20.82+3.8, 36.9+4.0, and 62.8+3.3 mmHg, re-
spectively. At 40 mmHg control point, mean peak systolic and end-diastolic velocities were 12.0+3.9 and 3.3£1.2 cm/s,
respectively. At 60 mmHg control point, mean peak systolic velocity decreased to 10.2+3.6 cm/s. End-diastolic velocity
significantly decreased to an average of 1.1+1.1 cm/s, and diastolic blood flow was not recorded in 3 cases. At 60 mmHg
control point, a statistically significant decrease in end-diastolic velocity was noted vs. the pre-operative value (p <0.008),
and peak systolic velocity also decreased (p=0.05). Significant effect of mean blood pressure on changes in blood flow ve-
locity was not reported. A negative correlation was found between the change in resistive index and mean blood pressure
at 40 and 60 mmHg control points (p <0.05).

CONCLUSION: An intraoperative intraocular pressure increase may significantly decrease peak systolic velocity and end-
diastolic velocity in the central retinal artery and result in retinal blood flow deficiency. To maintain stable hemodynam-
ics in retinal vessels during phacoemulsification, intraocular pressure should not exceed a specific threshold, which was
40 mmHg in our study.

Keywords: phacoemulsification; intraocular pressure; I0P; ocular hypertension; retinal perfusion; EDV; PSV; central retinal
artery; CRA.
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3aBUCUMOCTDb CKOPOCTU KPOBOTOKa B I.I,EHTpaJ'IbHOﬁ
adpTepum ceTyaTKU OT BeJINYUHDLI BHYTPUIr1a3HOro
AaBsieHUs npu pakoaMynbcupukaumm

C UCNONb30BaHMeM (GYHKLUN NPUHYAUTESIbHON
UppUrauum
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2 MOCKOBCKMIA Hay4HO-MCCIIe0BaTENbCKMA MHCTUTYT MasHblx 6onesHelt uM. MenbMrosibLa, Mocksa, Poccus

AHHOTALMUA

O6ocHoBaHuMe. [lofaya MppUrauMoHHOro pacTBopa BO BpeMs (ako3MynbCUGMKaLMM COMPOBOMAAETCA CTPEMUTENbHBIM
nogbEMOM BHyTpUrnasHoro faenenus (BI). OTnnume cucteMbl NpUHYAUTENBHOW MPPUraLMM OT rPaBUTALMOHHOIO aHanora
COCTOMT B €€ CrocoBHOCTM Mo iepuBaTh 3afaHHbIM ypoBeHb BI'l Ha npoTsxeHum Bcero BpeMeHu onepauuu. Bonpoc o Bnun-
SHWM 0CTpOro noBbileHnst BI[l Ha cocTosHWe reMofyMHaMMKM CETYaTKW BO BPeMS OMepaTUBHbIX BMELLATeNIbCTB 0CTaETcs
HEe[0CTaTOYHO M3YYEHHBIM.

Llenb — uccnenoBaHne MHTPaonepaLmoHHbIX M3MeHEHMIA NoKa3aTenel KpOBOTOKA B LIEHTPasbHOM apTepum ceTyaTku npu da-
K03MyNbCUGMKaLWMK NOA BO3LEACTBMEM Pa3HbIX 3Ha4eHU npeaycTaHoBneHHoro Bl B cucteMe dpakoaMynbcudmkartopa.
Matepuanbl u Metogbl. 06cnefoBaHo 11 maumeHTOB ¢ HayanbHOI KaTapakTon (3HayeHne Pentacam Nucleus Staging 1-2)
be3 conyTcTBYOLUMX 3aboneBaHUii CepLeYHO-COCYANCTON cucTeMbl. CpefHMiA BO3pacT nauueHToB cocTaBun 68+8,4 ropa.
BceM naumeHTaM BhinonHANach yNbTpasByKoBas dakoamybcuduKaumsa Ha annapate Centurion Vision System (Alcon, CLLA)
C cuCTeMOW npuHyauTenbHoro nopaepxanusa BI. YposeHb BI'[l uamepsnu ToHoMeTtpoMm iCare Pro. MccnepnoBaHue Kpo-
BOTOK@ B LIEHTPa/IbHOWM apTepuu CETHaTKM MPOBOAMAM Ha MHOrOGYHKLMOHANBLHOM YnbTpa3syKoBoM ckaHepe GE Logiq S8.
AptepuanbHoe pasnenve (Al) Ha nneyeBon apTepum u3Mepsnn Ha Monutope Draeger vista 120. OuexuBanu cratuc-
TUYECKYK 3HAYMMOCTb W [OCTOBEPHOCTb OTAMuMA (NapHbii {-TecT) BI'[L B TPEX KOHTPOMbHBIX TOUKax: 4O onepauuw, npu
40 v npn 60 MM pT. cT. B cucTeMe (aKoaMyNbCMUKaTOpa, U3MEHeHWe MOoKa3aTesed MaKcuManbHol cuctonudeckon (PSV)
1 KOHeYHol anactonmyeckoii (EDV) ckopocTi KpoBOTOKa B HaYaslbHOM M KOHTPOJIbHLIX TouKax 40 n 60 MM pT. CT., UX 3aBU-
CMMOCTb OT noBbiwenna B, BamsHue 3Hauenns cpegHero Al Ha nokasatenu PSV u EDV B KOHTpONbHBIX TOUKaxX C MoMo-
LUbK aHaNM3a JIMHENHOM PErpeccum, KOpPenALMI0 UX U3MEHEHWIA B KaXLOW KOHTPOSbHOW TOUKe (KO3hdUUMEHT Koppensumm
CnnpmeHa).

Pesynbrartel. CpeaHue 3Hauenmust BILL o emu B TPEX BPEMEHHbIX TOYKaX cOCTaBuMM cooTsetcTBeHHo 20,82+3,8, 36,9+4,0,
62,8+3,3 MM pT. cT.. B KOHTponbHOI TouKe 40 MM pT. cT. cpepHas PSV paeHanack 12,0+3,9 cm/c, cpeaHss EDV cocTaBuna
3,3+1,2 cM/c. B KoHTponbHoOM Touke 60 MM pT. T. cpeaHsas PSV yMeHblumnack ao 10,2+3,6 cM/c. EDV npu 3TOM 3HaumMTeNbHO
CHU3UNach [0 cpefHux 3HaueHui 1,1+1,1 cM/c, a B 3 cnyyasx KPOBOTOK B AMAcTOsly He perucTpupoBancs. B KoHTponbHom
TO4Ke 60 MM pT. CT. HabNKAANOCh CTATUCTUYECKU 3HAUMMOE CHIKEHUe 3HauveHust EDV no cpaBHeHMio ¢ u3mMepeHneM Ao one-
paumm (p <0,008), 3HaueHue PSV Takoke cHkanoch (p=0,05). He bbino 3aduKcpoBaHO 3Ha4MMOro BAUAHUSA YPOBHSA CPeLHe-
ro All Ha AMHaMUKy W3MEHEHUS! CKOPOCTU KPOBOTOKA. YCTaHOBNIEHa OTpULaTesibHas KOppensaums Mexay U3MeHEHUEM WH-
[eKca nepudepuyecKoro CONpOTUBIIEHUS U NoKa3aTeneM cpeaHero ALl B KOHTPonbHbIX TouKax 40 n 60 MM pT. cT. (p <0,05).
3aknioyenne. VHTpaonepaumoHHoe noBbileHne B[l MoxeT NpuMBOAMTL K BbIPaXEHHOMY CHWMXEHWIO MNokasateneit PSV
n EDV B LieHTpanbHoW apTepumn CeT4aTKM U pasBuTHio AeduumnTa peTMHaNbHOro KpoBoToKa. [na noanepxanusa ctabunbHom
reMOAMHAMUKM B COCYAaX CETHaTKM BO BpeMs GaKkoaMynbcuduKaumm 3Hadenns Bl He fomKHBI NpeBbILWaTh ONpeaenéHHbIN
MOPOroBbIA YPOBEHb, KOTOPLIN B HALLEM WUCCie0BaHUW cocTaun 40 MM pT. CT.

Kniouesble cnoBa: GakoamynscuduKkauus; BHyTpurnasHoe aasnenue; Brll; opranemorunepteHsuns; nepdysus cetyaTky;
EDV; PSV; uentpansHas aptepus cetuatku; LAC.
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BACKGROUND

Acute ocular hypertension during phacoemulsifica-
tion is a pressing issue in clinical practice, as cataract
in most cases is an age-related condition, and patients
undergoing phacoemulsification often have an increased
risk of cardiovascular complications and a long history
of medical conditions, mainly hypertension, diabetes
mellitus, and atherosclerotic lesions of major vessels.
The negative effect of high intraocular pressure (I0P)
on the anatomical eye structures is associated with
two factors—compression damage and tissue ischemia
caused by compression of blood vessels supplying the
retina and optic nerve. In clinical practice, compromised
hemodynamics of the retina and optic nerve in patients
with glaucoma and ocular hypertension was determined
using several instrumental methods to examine ocular
blood flow, including color flow Doppler (CFD), optical
coherence tomography angiography, and laser speckle
flowgraphy [1, 2].

Irrigation during phacoemulsification causes an I0P
spike. The difference of the active fluidics system from
the passive one is its ability to maintain the set I0P
throughout the entire procedure. There are no univer-
sal compensation methods for an acute abnormal 0P
increase, and the visual function in these cases is most
vulnerable [3]. Although a significant number of publica-
tions on microcirculation in glaucoma is available, the
effect of a rapid IOP increase during surgery on retinal
hemodynamics in a non-leaking eye remains poorly un-
derstood.

During phacoemulsification, an irrigation solution
is supplied when the surgeon presses the foot pedal.
The active fluidics system mechanically compresses an
irrigation bag, transferring the solution via elastic tubing
through an ultrasonic handpiece into the anterior cham-
ber. Pressure sensors in the US handpiece provide feed-
back, so that when the pressure in the bag decreases, the
compression system increases it, and 0P returns to the
set value. The key difference from the passive systems
is no I0P drops, which was demonstrated by Vasavada
et al. [4].

The study aimed to assess trends of intraoperative
changes in blood flow parameters in the central reti-
nal artery (CRA) with different I0P values preset in the
phacoemulsification system.

METHODS

We examined 11 patients with early-stage cataract
(Pentacam Nucleus Staging: 1-2) without ocular comor-
bidities who underwent phacoemulsification followed by
intraocular lens (I0L) implantation. In accordance with
the Declaration of Helsinki and after receiving approval
from the Ethics Committee of Pavlov First St. Petersburg
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State Medical University, all patients gave voluntary in-
formed consent to participate in the study.

Non-inclusion criteria were smoking, glaucoma, oblit-
erating carotid atherosclerosis, decompensated hyper-
tension, history of myocardial infarction, cerebrovascular
accident, and coronary bypass surgery.

The mean age of the patients was 68.0 + 8.4 years.
All procedures were performed by the same surgeon.
The surgical procedures were performed under local
anesthesia (three instillations of 0.4% oxybuprocaine
eye drops within 30 minutes before surgery). I0P in
the phacoemulsification system was set considering
the height of the operating table in each case. For each
procedure, different IOP values (40 and 60 mmHg) were
set for procedure steps in the phacoemulsification sys-
tem. Blood pressure (BP) at the brachial artery and pe-
ripheral blood oxygen saturation were monitored in all
patients using Draeger Vista 120 (Draeger, Germany).
Color Flow and Pulsed Wave Doppler modes on a Logiq S8
multi-purpose diagnostic ultrasound system (GE, USA)
were used to assess CRA blood flow with measurement
of peak systolic (PSV) and end-diastolic velocity (EDV)
and peripheral resistivity index (RI). An US probe was
positioned without compressing the eyeball using a ster-
ile US contact gel to obtain transpalpebral images of the
optic nerve in the center of the scanner monitor. Then,
in the center of the echogenic shadow of the retrobulbar
nerve part, 1.0-3.0 mm from the posterior pole, the CRA
was identified in the CFD mode by its red color (blood
flow toward the transducer) and the central retinal vein
by blue color (blood flow away from the transducer) [5].
As the CRA is located near the central retinal vein, Dop-
pler images of these vessels are recorded simultane-
ously (arterial are above the baseline, venous are below
the baseline) (see Fig. 1).

Cataract phacoemulsification was performed using
one of the standard techniques of nuclear fragmentation
(“stop-and-chop”) and consecutive program steps to chop
the nucleus and aspirate is fragments, involving a linear
vacuum increase at the tip of the US needle to hold the
lens nucleus. To compensate for aspiration, the Alcon
Centurion Vision System phacoemulsifier (Alcon, USA)
used active fluidics.

IOP (I0Pysnometry) Was measured using an iCare Pro
tonometer (iCare Finland Qy., Finland). Preopera-
tive measurements before incisions (baseline values)
were performed on the operating table immediately
before surgery when the patient was in the supine
position.

IOP was measured three times intraoperatively at
each of the two time points at two different I0P values
(40 and 60 mmHg) preset in the phacoemulsification ir-
rigation system. The values in the phacoemulsification
system and obtained using iCare were the same in some
cases.
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Fig. 1. Eye and orbit color flow and pulsed wave Doppler images: blood flow in the center of the optic nerve shadow near the posterior pole represents
the central retinal artery (CRA) and central retinal vein (CRV). Doppler images of blood flow in the CRA (above the baseline) and CRV (below the baseline).

CRA blood flow parameters: PSV 12.28 cm/s; EDV 2.62 cm/s; Rl 0.79.

Statistical analysis of the obtained values was
performed in IBM Statistics SPSS v27.0. The follow-
ing parameters were assessed: statistical significance
(the paired t-test) of the I0P,,,., differences at three
time points (before surgery, at 40 and 60 mmHg as set in
the phacoemulsification system); changes in PSV and EDV
at the initial and control time points of 40 and 60 mmHg;
their dependence on the I0P,,, ..., increase; the effect of
BPean ON PSV and EDV at control time points using linear
regression analysis; and the correlation of their changes at
each control time point (the Spearman correlation test, r).
The significance level was set at p = 0.05.

RESULTS

The analysis of tonometry data showed statistically
significant differences between |0P measured before
phacoemulsification and at the control points of 40 and
60 mmHg (p < 0.001) (see Fig. 2). Mean IOP values at
three time points were 20.82 + 3.8, 36.9 + 4.0, and
62.8 + 3.3 (sp) mmHg, respectively (see Fig. 3). Thus, the
measured intraoperative 0P values and their changes
corresponded to the settings in the phacoemulsification
system, with low variability in I0P measured at control
points of 40 and 60 mmHg (see Fig. 4). These data are
expected and confirm that the risk of hemodynamic com-
promise can be assessed using preset 0P values during
phacoemulsification.

Preoperative mean PSV and EDV were 12.4 + 3.4 and
4.2 + 1.4 cm/s, respectively. At 40 and 60 mmHg control
points, blood flow velocity was decreased in all patients
in the study group (see Fig. 5). At 40 mmHg control point,
mean PSV and EDV were 12.0 + 3.9 and 3.3 £ 1.2 cm/s,
respectively. At 60 mmHg control point, mean PSV

DOl https://doi.org/10.17816/0V678519

decreased to 10.2 + 3.6 cm/s, whereas EDV significantly
decreased to an average of 1.1 £ 1.1 cm/s and was not
recorded in 3 cases (see Fig. 6).

The obtained clinical data showed an absolute de-
crease in blood flow velocity in both phases at each
control point. A decrease in EDV was more statistically
significant compared with the preoperative values and
at 60 mmHg point (p = 0.008), whereas PSV decrease
was less significant (p = 0.05). Significant effect of
BP.., 0n changes in blood flow velocity was not report-
ed. An analysis of the correlation of changes in the PSV
and EDV log values showed that a high correlation re-
mained (the Spearman correlation test r = 0.83, p < 0.01)
at 40 mmHg control point and was not observed at
60 mmHg control point, when the IOP effect on EDV was
expected to be higher.

RI, calculated as Rl = PSV — EDV/PSV, depended on
IOP and varied most between the preoperative measure-
ment and at 60 mmHg control point (ANOVA p < 0.001;
F: 34.182; see Fig. 7). A strong correlation was deter-
mined between the RI and BP,,, change at the control
points of 40 and 60 mmHg, but not preoperatively (re-
lationship between the RI and BP,,, change; p > 0.05).
Thus, preoperative BP_ .., was not related to RI.

At 40 mmHg control point, a statistically significant
strong negative correlation was found between RI and
BP . Calculated as BP,,, = DBP + 1/3 (SBP — DBP),
where DBP is diastolic blood pressure, and SBP is sys-
tolic blood pressure. Thus, vascular resistance decreased
with BP,, at the brachial artery. At 60 mmHg control
point, a moderate negative correlation between RI and
BP.., was observed (p = 0.05). Elevated 10P of 40 and
60 mmHg increased the inverse relationship between

BP,..., and RI, which may indicate a change in peripheral




ORIGINAL STUDY ARTICLES
a

ES = 4) |
£ £
QE; 24 QE; Wt
g 2 Z 8
gl St
ERT EEN
= 1 =3t

30+

Vol. 18(2)2025

Ophthalmology Reports

o~ o~ o~ o~ o~
S N~ B~ o o

Intraocular pressure, mmHg

(%3]
co

-1 0 1 -1 0
Quantile distribution

Quantile distribution

1 -1 0 1
Quantile distribution

Fig. 2. Normal distribution (p < 0.05) of intraocular pressure values at each control point: a, preoperatively; b, at 40 mmHg; c, at 60 mmHg.

10

60

50

40

Intraocular pressure, mmHg

¥ SD=370

2

SD=3.69

'
SD=13.85

Preoperatively

40 mmHg

60 mmHg

Fig. 3. Differences and standard deviation of the intraocular pressure values measured using iCarePro at 40 and 60 mmHg control points.
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Fig. 4. Variability and distribution of intraocular pressure (I0P) values at baseline (preoperatively) and at 40 and 60 mmHg; most values are within one

standard deviation, and the values tend to increase at 60 mmHg control point.

vascular pressure. However, there was no correlation
between the Rl change and ocular perfusion pressure.
As perfusion pressure depends on IOP, an increase in IOP
from 40 to 60 mmHg appears to decrease the effect of
BP on blood flow velocity in the CRA, which may suggest
that the limits of vascular autoregulation were achieved
during phacoemulsification with increased I0P.
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DISCUSSION

As a damaging factor and threat of vision loss, ocular
hypertension is associated with many different clinical
conditions. Adaptive mechanisms of vascular regulation
can compensate chronic ocular non-perfusion to some
extent, which explains the differences in the progression
of glaucomatous optic neuropathy with high variability in
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Fig. 5. Plot of changes and standard deviations of peak systolic velocity (PSV) and end-diastolic velocity (EDV) (repeated-measures ANOVA with
Greenhouse—Geisser correction for the lack of sphericity; p = 0.001).

38cm/11/5Hz TIs 0.4

Fig. 6. Doppler image of blood flow in the central retinal artery and central retinal vein at intraocular pressure of 60 mmHg. Peak systolic velocity
is decreased (PSV 5.26 cm/s); the diastolic component is not observed (EDV 0).
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Fig. 7. Changes in the vascular resistance index (RI, mean + standard deviation) at baseline and 40 and 60 mmHg control points (a) and the analyzed
correlation between mean blood pressure and Rl at baseline and 40 and 60 mmHg control points (b). The results show a statistically significant change in
Rl at 40 and 60 mmHg control points compared with preoperative values (ANOVA p < 0.001; F = 34.182; Mauchly's sphericity test: p = 0.221) (the results
are explained in the text above).

daily mean IOP [6, 7]. Glaucoma is characterized by sig- Compensatory mechanisms for acute I0P spikes have
nificant hemodynamic changes in patients with uncom- not been studied. The pathogenesis of ischemic optic
pensated I0P and its normalization with an IOP decrease  neuropathy has two main mechanisms — hemodynamic,
[8, 9]. Some authors describe a persistent increase in  which is based on functional hypoxia caused by vaso-
EDV of blood flow after deep sclerectomy in patients with ~ spasm or vascular occlusion, and mechanical, which is
primary open-angle glaucoma [10, 11]. based on compression of nerve fibers passing through
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holes in the lamina cribrosa of the optic disc with the
subsequent irreversible atrophic damage and impaired
visual function [12].

Ocular perfusion pressure (OPP) has several as-
sumptions. As for calculation of cerebral perfusion pres-
sure, the formula used (OPPpea = BP,.., — IOP, where
BP ean = DBP + 1/3 (SBP — DBP)), does not fully consider
the ratio of the lumen area of the supplying vessels to
the eyeball surface area and the dual blood supply to the
retina with a predominant total blood volume in choroidal
vessels [13, 14].

Blood flow in any vessel segment is determined by
the ratio of the pressure difference at the ends of the
test segment to the resistance R. The latter depends on
blood viscosity, wall elasticity, and lumen vessel diam-
eter. However, direct measurements of these parameters
in small arteries are nearly impossible. Rl is used for an
indirect assessment of resistance distal to the observa-
tion point. The parameter is calculated based on color
flow Doppler data as the ratio of PSV and EDV (in the
formula PSV - EDV/PSV), which mean values (0.6-0.75)
for an adult are among the highest in the body.

Polska et al. [15] noted that Rl also does not accu-
rately describe ocular blood flow and highlighted that the
observed decrease in blood flow velocity in the supplying
vessels based on color flow Doppler data does not cor-
relate with a change in the ocular blood volume. Unlike
intracranial pressure, which is the resistance to pressure
in the cerebral vessels, IOP cannot be equalized or redis-
tributed, especially in case of an acute increase [14, 16].

As the walls of the retinal arterioles have no nor-
mal layer of smooth muscle fibers or an internal elastic
lamina, they are most vulnerable to IOP compression,
followed by a resistance increase in the central retinal
artery and its branches [17]. The choroid, which contains
up to 85% of the blood volume supplied to the eye, is also
overloaded by increased IOP manifested by venous stasis
depending on the level of damaging I0P [18].

In 2019, Takhtaev et al. [19] showed for the first time
that an increase in IOP during phacoemulsification may
significantly decrease blood flow velocity in the CRA
compared with the control group, irrespective of base-
line BP. Harris et al. [8] reported that a three-fold gradual
increase in I0P resulted in CRA blood flow disorder, with
a Rl increase to almost 1.0, which suggested a complete
stop of blood flow and demonstrated a high dependence
of CRA hemodynamics on IOP fluctuations.

CONCLUSION

An 10P change during phacoemulsification directly af-
fects CRA blood flow.

The assessment of changes in blood flow velocity
parameters in the two control points found that they
are significant and differ from baseline. The control IOP
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measurements show low variability, and the observed
difference in IOP in the phacoemulsification system from
I0Pyyometry the at both control points is not statistically
significant. Thus, I0P in the phacoemulsification system
generally corresponds to the control tonometry value
measured under the described conditions.

EDV in the CRA is more dependent on the severity of
an I0P increase and significantly decreases from baseline
at 60 mmHg preset in the phacoemulsification system.
A further I0P increase may result in complete stop of
blood flow at the diastolic phase and a direct risk of
retinal and optic nerve ischemia. Elevated I0P of 40 and
60 mmHg increases the inverse relationship between
BP..., and RI, which may indicate a change in peripheral
vascular pressure.

The observed changes in blood flow in the CRA
suggest that an I0P value affecting CRA perfusion is
more an independent risk factor of ischemia compared
with ocular perfusion pressure, which depends on the
IOP/BP,,,, ratio. In other words, it cannot be stated that
patients with elevated systemic BP are at a lower risk of
ischemic events in case of elevated IOP than patients with
normal or low BP.
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