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Abstract

¢ AIM.To evaluate retrobulbar ocular blood flow changes
after phacoemulsification.

e METHODS:: Prospective consecutive study. Forty - six
eyes from 46 cataract patients scheduled for
phacoemulsification surgery at Affiliated Eye Hospital,
Wenzhou Medical College were recruited, of which 22
patients with normal blood pressure and 24 patients with
hypertension. All eyes were examined by a color Doppler
imaging at before, 4h, 1d after surgery. Resistance
indexes ( Rls), peak systolic flow velocity (PSV), end -
diastolic flow velocity ( EDV ) were assessed in the
ophthalmic artery( OA), central retinal artery( CRA), and
short posterior ciliary arteries( PCA).

¢ RESULTS:RIs of a retrobulbar ocular vessels are stable
at 4h and 1d in both group postoperatively. A slight
decrease in PSV of PCA in hypertension patients, while a
slightly increase in normal patients at 4h postoperatively
was observed(10.22+4.39 vs 11.73x4.69). There were no
significant difference between them ( P=0.089). PSV and
EDV in CRA are lower in hypertension patients but without
statistical significance compared with normal patients.
There was a statistically significant decrease in EDV of the
PCA in hypertension patients at 4h postoperatively
compared with preoperatively (3. 23 +1. 10 vs 3. 63 ¢
1.15,P=0.036).

e CONCLUSION: Retinal blood flow was disturbed at
super - early after phacoemulsification. Age and
hypertension are important risk factors to
phacoemusification.
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INTRODUCTION

A s the most commonly performed cataract surgery,
phacoemulsification adopt applicants maximum vacuum to

reduce the power and make the surgery efficient and rapid.

Nevertheless, most of surgeons ignore the high intraocular

pressure during surgery, which may disturb the retrobulbar

circulation. Intraocular pressure ( IOP ) was reported to
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fluctuate from 66. 1 to 196. 6 mm Hg during nuclear
disassembly of the surgery on cadaver eyes. Moreover, the
final pressure was up to 73. 2 mm Hg''. Zhao er al™
described that the static IOP increased to 96 mm Hg during
cortical cleanup, while the dynamic IOP fluctuated to 74 mm
Hg.

Even though it is the common clinical experience that most
eyes do outstandingly well after surgery, there are still few of
visual ~ loss  after  uneventful

people  discovered

phacoemulsification. ~ Several case reports and clinical
researches indicated that cataract surgery might be associated
with an increased incidence of nonarteritic anterior ischemic
optic neuropathy ™. These authors hypothesize that the high
IOP associated with cataract surgery maybe a factor to result of
nonarteritic anterior ischemic optic neuropathy ( NAION ).
Spraul et al"’ recorded retrobulbar blood flow in humans after
phacoemulsification and found cataract extraction temporarily
affected ocular hemodynamic. The author postulated that the
increased 1OP required during phacoemulsification is the main
factor. The transient high pressure didn’t seem innocuous
completely.

Because of the function referred to as autoregulation, blood
flow in retina is stably maintained despite certain fluctuation
in ocular perfusion pressure (OPP). However, autoregulation
insufficiency leaded inadequate response to changes in
perfusion pressure, which may induce ischemia.

This pilot study was set to explore possible changes in ocular
blood flow in patients with vascular dysfunction early after the
phacoemulsification surgery.

SUBJECTS AND METHODS

This prospective study was of consecutive age—related patients
with hypertension and age—matched healthy patients as control
group. All subjects were over 60y old and no other systemic
pathology that would interfere with ocular or systemic
circulation. Hypertension was defined as systolic blood
pressure > 140 mm Hg or diastolic blood pressure >90 mm
Hg, moreover, diagnosed by physician'® . Patients or controls
with ocular conditions that may have affected the blood
circulation, such as glaucoma, age-related maculopathy and
high degree of myopia were excluded. Patients had
phacoemulsification for uncomplicated cataract with TOL
implantation. One eye of each subject was randomly selected
by a process of alternation.

The procedures conformed with the Declaration of Helsinki
and of the local ethical committee of Wenzhou Medical

China ). All

subjects were informed of the procedure and provided written

University ( Wenzhou, Zhejiang Province,
informed consent.

Surgery Technique All surgeries were performed under
topical anesthesia by the same surgeon after the pupil was
maximally dilated. A 2.2 mm clear corneal incision and 1.0
And a 5.5 mm

continuous curvilinear capsulorhexis was created followed by

mm side port paracentesis was made.

hydrodissection, phacoemulsification, aspiration of cortical
masses, with Infiniti Vision System ( Alcon, Inc.), and
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introduction of foldable I0Ls. Once the viscoelastic material
was removed, the incision was closed by stroma hydration
without sutures. Postoperatively, all patients used topical
steroid and antibiotic eye drops 4 times a day for 1wk and then
tapered.
The intraoperative effective phacoemulsification time ( EPT )
and energy of the phaco—machine were documented during the
surgery. Additionally, the irrigation column height and the
maximum vacuum were recorded in different stage of the
procedure.
Blood pressure was assessed with an electrocardio — monitor
( MP2 IntelliVue, Philips Co. , Eindhoven, The Netherlands)
on the upper right arm of the patient in different stage of the
surgery ( before, nucleus removal, 1/A stage and endpoint ).
Noninvasive device to measure systemic hemodynamics.
Retrobulbar
by the same

Color Doppler Imaging Measurement

hemodynamic evaluation was performed
experienced operator in all subjects preoperatively, 4h and 1d
postoperatively using Doppler Sonography ( MyLab 90, Esaote,
Genova, Italy).

After twenty minutes resting in the supine position, the
patients were measured with a 7. 5 MHz linear — array
transducer. The transducer was applied gently to the closed
eyelid using a coupling gel without any pressure on the eye.
Resistance indexes(Rls) , peak systolic flow velocity (PSV) ,
end — diastolic flow velocity ( EDV ) were assessed in the
ophthalmic artery (OA ), central retinal artery (CRA), and
short posterior ciliary arteries( PCA).

To ensure that the same location was repeatedly measured,
patients were asked to keep the head tiled 30° angle, and eye
closed during the examination.

Reproducibility of contour line and disc assessment was
measured by having the same operator draw contour lines for
30 scans, delete them, and then, on a different day, redraw
the contour lines. The differences in area for each contour line
were recorded for each eye.

Intraocular  pressure was measured before the CDI
examination.
Statistical Analysis
SPSS software (USA ). Student’s t—test for unpaired data was
utilized for comparisons between groups. RI of retrobulbar
vessels, PSV&EDV in CRA were analyzed by paired ¢—tests.
PSV&EDV in PCA and OA was confirmed by means of non-

parametric paired tests. The relationships among variables

Statistical analysis was performed using

were analyzed by Pearson correlation analyses. P<0.05 was
regarded as significant.

RESULTS

This study enrolled 46 eyes of 46 patients. Baseline
characteristics of patients are presented in Table 1. There
were no significant differences between the 2 groups.

The mean IOP at each time point were provided in Table 2.
There was no statistical difference between the each time point
of IOP in the two groups.

Table 3 shows that Rls of retrobulbar vessels at different time

point in hypertension and normal patients. The CRA at 4h
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Table 1 Clinical and demographic data of patients

Parameter Hypertension Normal P

Number of patients( eyes) 24 eyes 22 eyes >0.05
Mean age(a) 74+6.78 72.4+7.87 >0.05
Sex(M/F) 10/14 14/8 >0.05
Accumulated energy complex parameters 10.14£8.22 7.89+6.29 >0.05
Visual acuity ( before ) 0.88+0.24 0.97+0.43 >0.05
Visual acuity ( postoperative ) 0.11+0.07 0.20+0. 12 >0.05

Table 2 Intraocular pressure recorded during the follow—up time

Group Before After 4h 1d P

Hypertension 13.24+2.81 15.49+4.54 14.69+4.53 >0.05

Normal 13.11+2.62 17.26+5.58 13.45+4.01 >0.05

Table 3 Resistant index evaluated in retrobulbar blood vessels at different time point
Time 0OA PCA CRA
Hyper Normal Hyper Normal Hyper Normal

Baseline 0.821+0. 045 0.793+0. 596 0.655+0. 064 0.638+0.048 0.725+0.043 0.709+0.036
4h 0.823+0.043 0.790+0. 061 0.671+0.062 0.633 +0.057 0.744+0.045 0.708+0. 035
1d 0.824+0.044 0.791+0.059 0.661x0.047 0.647 +0.051 0.732+0.056 0.707+0.035
P1 0.380 0.357 0.378 0.514 0.082 0.897
P2 0.231 0.707 0.584 0.393 0.548 0.817

P1:Comparison of RI between preoperative and 4h postoperative ; P2; Comparison of RI between preoperative and 1d postoperative. OA:

Ophthalmic artery ; PCA ; Posterior ciliary artery; CRA ; Central retinal artery.
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Figure 1 PSV observed in different time in retrobulbar blood
vessel between hypertension and normal patients A

Represented ophthalmic artery (OA) ; B; Represented central retinal
artery( CRA) ;C; Represented posterior ciliary artery( PCA).

postoperative of hypertension patients was slight higher

compare with preoperative (0.725+0.043 vs 0.744+0.045) ,
while there were no significant differences between them. Rls
are stable at 4h and one day postoperatively.

The PSV, EDV differences observed in the OA, CRA and
PCA before and after the surgery are provided in Figure 1 and
Figure 2. There was a statistically significant decrease in EDV
of the PCA in hypertension patients at 4h compared with
preoperatively(3.23+1. 10 s 3.63+1.15,P=0.036). All
other parameters assessed by CDI measurements in the OA,
CRA and PCA appeared to be stable.
PSV of PCA in hypertension patients, while a slightly increase

A slight decrease in

in normal patients at 4h postoperatively was observed (10.22+
4.39 vs 11.73+4.69). There were no significant difference
between them( P=0.089). Furthermore, we found PSV and
EDV in CRA are lower in hypertension patients but without
statistical significance compared with normal patients.
DISCUSSION

Although phacoemulsification made cataract surgery easier and
safer,
Several researchers have expressed concerns about IOP
7 described
the peak TOPs exceeded 60 mm Hg during injection of the
10Ls.

for approximately 1 min during the surgery. These researchers

this common surgery continues to carry ocular risks.
elevation during phacoemulsification. Kamae et al

Kreutzer et al™® evaluated I0P was 60 mm Hg or higher

proposed the transient IOP may damage eyes with

compromised retinal perfusion. However, there is no enough
evidence to indicate that such IOP elevation induce retinal

1 Azuara - Blanco et

damage during phacoemulsification
al'" reported that acute changes in IOP affected the cup of

the optic nerve head, while the compliance appeared to be
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flow' "', Patients with hypertension may impair with

autoregulation. Moreover, Groh et al'”’ indicated that retinal
and CRA blood flow decreased approximately 6% to 11% per
decade.

In our study, we found Rls in retrobulbar ocular vessels are
stable at 4h and 1d after surgery in normal and hypertension
patients. PSV are stable in retrobulbar vessels at 4h and 1d
In the

present study, a significant decreased in EDV of PCA in

after surgery in normal and hypertension patients.

hypertension patients at 4h postoperatively were found. PCA
is important for the perfusion of optical nerve. Most ischemic
optic neuropathies are attributed to interference of blood flow
originating within the posterior ciliary circulation'™’. Tt has
been reported that CRA showed a faster autoregulatory
response than the PCA™
result that EDV in PCA is significant decreased at 4h after
It was coincident with our result that the PCA

This conclusion can explain our
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Figure 2 EDYV observed in different time in retrobulbar blood
vessel between hypertension and normal patients. There was a
significant decrease of PCA in hypertension group on 4h
postoperatively (* P <0. 05)
(OA) ; B:Represented central retinal artery( CRA) ; C; Represented

A: Represented ophthalmic artery
posterior ciliary artery( PCA).

variable between cases. Schicke et al'"! reported that blood
flow can’t be detected during LASIK -ring suction in 90%
of ocular

subjects. Whereas, there is few researches

hemodynamic changes after phacoemusification. Spraul et
al” reported that ocular blood flow decrease 3d after cataract
surgery. However, their participants are all normal patients,
and the measure time point was 3d after surgery. According to
their result, we speculated that hypertension patients are more
affected in early postoperative period. To our knowledge, no
study has been reported to investigate the retrobulbar ocular
blood flow after early postoperatively.

In the

phacoemulsification in patients with cataract on ocular

present study, we focus on the effect of

hemodynamic parameters. All of the subjects are senile
patients. Patients with hypertension were included. Conway et
al'™ suggested that the hemodynamic responses returned
immediately to normal as soon as IOP elevated above 85 mm
Hg for 90s.

excellent vascular autoregulation. Autoregulation is the ability

However their subjects were young persons with

to maintain blood flow constantly despite alterations in

perfusion  pressure.  Several reports suggested  that

autoregulation disappeared in the human eye if the IOP is

13-14]

increased above 60 mm Hg' Furthermore hypertension

alters the structure of blood vessels and disrupts blood

796

surgery.
circulation is highly dependent on IOP""’

It cannot be answered from our data whether the blood flow
change seen here is indeed a risk factor for loss of vision in
patients after phacoemulsification. Long — term study is
required to study whether this retinal blood hemodynamic
response in patients with server cataract complies with disease
of cardiovascular disease.

In our study, only blood velocities in the CRA are measured,
but vessel diameters cannot be quantified because of the
limited resolution of ultrasound devices.

Even though it is not possible to examine the blood flow during
phacoemusification, we can postulated the changes after the
surgery.
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