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Abstract

e AIM. To investigate the effect of peribulbar anesthesia
on intraocular pressure (IOP) and ocular amplitude pulse
(OPA).

e METHODS.: Thirty-two consecutive adult patients with
monocular cataract enrolled in this study. IOP and OPA
were measured with dynamic contour tonometer ( DCT)
before and 3, 10 minutes after administration of
lidocaine anesthesia. Data were analyzed with software
SPSS 11.5.

¢ RESULTS: The IOP remained stable in the injected eyes
and the non-injected eyes after administration of lidocaine
anesthesia. The OPA was significantly decreased after
injection of anesthesia agent in the injected eyes. The
OPA in the non-injected eyes increased significantly 3
minutes after injection of the anesthesia agent, returning
to preinjection level 10 minutes after the injection.

e CONCLUSION: Peribulbar anesthesia leads to decrease
of OPA and shows no effect on IOP in the injected eyes.
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INTRODUCTION
M ost routine ophthalmologic surgeries are now performed

using  local  anesthesia, including retrobulbar,
peribulbar, and sub-Tenon’s, which is less dependent on
patient health status and entails fewer risks. In current view,
the optimal mode for obtaining local anesthesia has yet to be

determined.
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The decreasing use of retrobulbar anesthesia can be partly
attributed to the risk of serious complications such as
retrobulbar hemorrhage, globe perforation, optic nerve injury

13
and so on'

. However, many of these complications are not
eliminated by peribulbar anesthesia. A further drawback is
that peribulbar anesthesia tends to produce a reduction in
ocular blood flow that may lead to sight-threatening
complication such as retinal and choroidal vascular occlusion
and optic atrophy.

In this study, we analyzed our clinical patient database to
evaluate the effect of peribulbar anesthesia on I0P and OPA.
SUBJECTS AND METHODS

Subjects  Thirty-two patients who admitted to our cataract

center participated in this study. Measurements were
performed in the operated eye and the contralateral eye as
control. The mean age of the twenty men (62. 5% ) and
twelve women(37.5% ) was 64.48 +5.72(ranged from 45 to
78) years. All patients received peribulbar anesthesia when
operated. The eligible criteria used in this study were no
significant cardiovascular disease, uncontrolled intraocular
disease, arterial hypertension, primary or secondary
glaucoma, carotid artery stenosis and those treated with drugs
that influence ocular blood flow.

Peribulbar anesthesia The injection was performed at the
inferotemporal site using a 5.0mm 25 gauge sharp needle with
the eye in primary gaze. The needle was inserted at the
junction of the lateral and medial third of the inferior orbital
rim parallel to the floor of the orbital and tangential to the
globe. After negative aspiration for blood, 2mL of lidocaine
2% without epinephrine was injected at the depth of
16. 0Omm. The same surgeon performed all injections.
Measurements of IOP and OPA  The IOP and OPA
measurements were made immediately with a dynamic contour
tonometer before and 3 and 10 minutes after administration of
the anesthesia agent. One observer did all measurements.
Statistical Analysis

standard deviation. Comparisons between groups and between

Results are presented as mean and

variables were made using paired and unpaired ¢ test. A P
value less than 0.05 was considered statistically significant.
RESULTS

As shown in Table 1, there was no significant difference in
IOP at baseline in both the injected and the control eyes( P >
0.05). The IOP did not change significantly from baseline to
3 and 10 minutes after injection in the injected or the control

eyes(P>0.05).
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Table 1 Effect of anesthesia on IOP and OPA

Group Time IOP( mmHg) OPA

Injected  Baseline 17.6 +1.5 2.6 x0.2
3 minutes postinjection 18.2+1.1 2.0+0.1
10 minutes postinjection  18.2+1.0 1.9+0.2

Control  Baseline 17.2£1.3  2.6x0.2
3 minutes postinjection 16.8+1.1 2.8+0.2
10 minutes postinjection 18.2+1.0 2.6 +0.2

The peribulbar injection induced a significant decrease in
OPA in the injected eyes 3 and 10 minutes after the
administration of the anesthesia agent. The OPA in the control
eyes showed a increase 3 minutes after injection; the OPA
returned to preinjection levels after 10 minutes.
DISCUSSION

The total blood flow to the eye ball consists of pulsatile and
nonpulsatile components as shown by Doppler ultrasound
studies of the ophthalmic artery'’. It is not known what
contributions they make to the total ocular blood flow. Animal
studies show that pulsatile perfusion maintain better capillary
and venous perfusion than nonpulsatile blood flow'*'. This
suggests that the pulsatile flow has an important role in ocular
perfusion and that any decrease in this component might lead
to functional and morphological damage to the eye. The ocular
pulse amplitude ( OPA) is determined by net intraocular
volume changes produced by the inflow of a bolus of blood
entering the eye during cardiac systole and the simultaneous
out flow through the venous channels. It equals to the
difference value of IOP between cardiac systole and cardiac
diastole. The OPA mirrors the choroid perfusion indirectly and
the ocular blood flow corresponding to a single cardiac
impulse. Decrease of blood flow may lead to hypoxia and
apoptosis resulting in glaucoma and other disease with
circulatory disturbance. It is believed that the OPA plays an
important role in the process of glaucoma'®” .

Given that local anesthesia is thought to reduce ocular blood
flow, leading to sight-threatening complications, the OPA may
provide valuable information on the vascular component in the
pathogenesis of theses complications. Our study demonstrates
the changes in ocular hemodynamic after peribulbar
anesthesia. The OPA was significantly reduced in the eyes
injected with lidocaine, while in the fellow eyes, peribulbar
anesthesia induced an increase in OPA as early as 3 minutes
after anesthesia; the OPA returned to preinjection levels 10
minutes later. Our study confirms earlier observations in
animal and humans that retrobulbar anesthesia and peribulbar
anesthesia with lidocaine reduce the ocular pulse volume'**".
The mechanism of postinjection ocular hemodynamic changes
is unknown. The decline in OPA after peribulbar anesthesia
might be caused by an increase in IOP resulting from

mechanical compression of the eye and blood vessels by the

large volume of solution injected in the small orbital space.
However, this does not explain the findings in our study. We
found no significant change in IOP in either the injected or
fellow eyes. These results contradict the findings of other
studies, which observed a greater rise in I0P with peribulbar
anesthesia”*?>. We believe the difference in results is
because we used a smaller injection volume (2mL) than other
studies used 7 to 12mL).

The changes we observed in OPA in both the injected eyes and
fellow eyes suggest that the anesthetic drug rather than the
anesthetic technique was the trigger for hemodynamic
changes; we ascribe the hemodynamic changes to the drug’s
pharmacological action. The effect of lidocaine is unexpected
because the drug is known to cause vasodilatation and thus
should have provoked an increase in local blood circulation. A
possible explanation for the decrease in blood flow after
lidocaine injection could be paradoxical vasoconstriction
caused by the high local concentration of the drug. High
lidocaine pulmonary

concentrations of

produced
vasoconstriction' * and a reduction in renal and hepatic blood

" in animal models. The variability of the hemodynamic

flow
changes in the injected and the fellow eyes can be attributed
to the difference in the local concentration of the medication.
With peribulbar anesthesia, the influence of lidocaine is
noticed as soon as 3 minutes after injection. Because only a
small amount of lidocaine was absorbed this time, the low
concentration that reached the fellow eye caused vasodilatation
and increased OPA. The OPA returned to the preinjection
levels 10 minutes after injection because of the dissipation of
lidocaine.

Our results indicate that the OPA decreases after the
administration of peribulbar anesthesia. We presume that this
effect is related to the use of lidocaine as the anesthetic
medication. Our results are based on the use of an injection
volume of 2mL, because this is a relatively small amount, it
can be assumed that large volumes induce a greater
postinjection decrease in ocular blood flow. It indicates that
we should be cautious to choose other modes of anesthesia
when considering surgery in patients whose ocular circulation
may be compromised.

REFERENCES

1 Morgan CM, Schatz H, Vine AK, Cantrill HL, Davidorf FH, Gitter
KA, Rudich R. Ocular complications associated with retrobulbar
injection. Ophthalmology 1988;95(5) :660-665

2 Zaturansky B, Hyams S. Perforation of the globe during the injection of
local anesthesia. Ophthalmic Surg 1987 ; 18(8) :585-588

3 Paulter SE, Grizzard WS, Thompson LN, Wing GL. Blindness from
retrobulbar injection into the optic nerve. Ophthalmic Surg 1986; 17
(6):374-377

4 Canning CR, Restori CM. Doppler ultrasound studies of the ophthalmic
artery. Eye 1988; 2(1) :92-95

5 Matsumo T, Wolferth JJ cr, Perman MH. Effects of pulsatile and

1859



EPRRRIRS
B81%:029-82245172 83085628

2010108 Z£10% 108 www. 1JO. cn
BB 3=F5:1J0. 2000@ 163. com

nonpulsatile perfusion upon cerebral conjunctival microcirculation in
dogs. Am Surg 1971;37(1) .61-64

6 Georgopoulos GT, Diestelhorst M, Fisher R, Ruokonen P, Krieglstein
GK. The short-term effect of latanoprost on intraocular pressure and
pulsatile blood flow. Acta Ophthalmol Scand 2002 ; 80(1) :54-58

7 Schmidt KG, Pillunat LE, Kohler K, Flammer G. Ocular pulse
amplitude is reduced in patients with advanced retinitis pigmentosa. BrJ
Ophthalmol 2001 ;85(6) :678-682

8 Horven I. Ophthalmic artery pressure during retrobulbar anesthesia.
Acta Ophthalmol 1978 ;56 (4) :574-586

9 Netland PA, Siegner SW, Harris A. Color Doppler ultrasound
measurements after topic and retrobulbar epinephrine in primate eyes.
Invest Ophthalmol Vis Sci 1997338 (12) :2655-2661

10 Bowman R, Liu C, Sarkis N. Intraocular pressure changes after
peribulbar injections with and without ocular compression. Br.J Ophthalmol
1996;80(5) :394-397

11 Joshi N, Reynold N, Porter EJ, Rubin AP, Kinnear PE. An
assessment of intraocular pressure during fractionated peribulbar

anesthesia. Eye 1996; 10(Pi5) :565-568

12 Morgan GE, Chandna A.

anesthesia: is the Honan Balloon necessary? Br J Ophthalmol 1995 ;79
(1) .46-49

13 Yukioka H, Hayashi M, Tatekawa S, Fujimori M. Effects of lidocaine

Intraocular pressure after peribulbar

on pulmonary circulation during hyperoxia and hypoxia in the dog. Reg
Anesth 1996 ;21(4) :327-337

14 Orszulak-Michalak D. Influence of lidocaine on the hemodynamic

1860

parameters in rabbits during general anesthesia. Pol J Pharmacol 1996 ;48
(2):153-162

Bk B R B X BR A% R Bk 3h #8422 Al
 FLE O BEL,E R HEXER AN

(PR . 441300 H EBIILAS B M T, 34 0 P Be IR B 52430080
o E G2 BT, DU RS A FE R BEER )

YEB A BT, 2, REFAE) @I AT = 0W B9 07 1) . N e &
LR,

IR T WEFET7 18] < A5 S A B DL TR, leichengtj@
yahoo. com. cn
=

B0 4% 31 3% 3 BB R E (10P) A R Bk 3h 3% 18 (OPA) Y
%,

Tk M F R G s A 32 A, &R EATHRE R
B, 75 IRk BB 4 B T OREE BT RO EE JE 3, 10min & Al
B A B0 B IR R O & E 5T IR A0 Xt BB ER By TOP K OPA A,
Xt BAR AT G AT F AT

R FHALFHEES R BRGRESTHE L
ft., F4TIR OPA {H & # 1K, T xt B IR £ % & /& 3min
OPA 7% ,10min & & B £ 7% 4 01 K F

S50 KB PR T 5 BIR kB AR 18 PR, T A BR R SR R0

SEEIR) BRI IR R IR Ak B IR 1



