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Patients and Methods: In this randomized clinical trial, 60 patients
who were candidates for lumbar disk surgery were randomly as-
Keywords: signed into two groups: Propofol and Isoflurane groups. Intraocular
Pressure was measured before and after induction of anesthesia in
supine position, immediately after prone positioning of the patient,
Prone Position at the end of operation in prone position, and also after turning the
patients back to supine position. Mean arterial pressure, systolic and
diastolic blood pressure and heart rates were also assessed.

Propofol Result: The baseline Mean Intraocular Pressure among awake patients
in supine position in Isoflurane and Propofol groups were 15.8 + 3.1
and 18.2 = 5.4 mmHg respectively. At the end of operation intraocular
pressure in prone position in these two groups of patients changed to
18 £ 5.8 and 17.2 £ 4.9 mmHg respectively (P = 0.024) indicating a
statistically significant difference in change. According to mixed anal-
ysis, mean arterial pressure, systolic blood pressure, diastolic blood
pressure, end tidal Co2 and heart rate did not show statistically signif-
icant difference between the two groups (P < 0.05).
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Conclusion: Propofol better controls the intraocular pressure compared

to Isoflurane in prone position among patients undergoing lumbar disk

surgery with no significant difference in hemodynamic responses.
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Introduction

Post operative blindness is a rare but devastat-
ing complication of surgeries specially when
performed in prone position, with the incidence
of around 0.01 % ', In recent years post opera-
tive blindness has been taken into consideration
and it has earned the 11™ rank among the 53
special considerations related to patients’ safety
during anesthesia **. Perfusion pressure of anteri-
or optic nerve is calculated through the differ-
ence between posterior ciliary artery pressure
and the venous drainage of eye, which are equal
to mean arterial pressure and posterior ciliary
pressure respectively 3. Prone position increases
the intra ocular pressure (IOP) in both awake
and anesthetized patients ®. There are some re-
ports about post operative blindness mainly
due to hemodynamic alterations affecting op-
tic nerve perfusion rather than direct pressure
on the eye globe . In prone position IOP is
significantly higher than supine position '°. In
the present study we compared the effects of
Propofol and Isoflurane on IOP among patients
in prone position. This is to our knowledge the
first study comparing the effects of these two
drugs on IOP under prone position.

Patients and Methods

In this randomized clinical trial, we assessed
Sixty ASA physical status I or II patients un-
dergoing surgery due to lumbar disc herni-
ation. This study was approved by the ethics
committee of Shahid Beheshti University of
Medical Sciences, Tehran, Iran and informed
consent was obtained from all participants
before entering the study. Exclusion criteria
consisted of a history of ophthalmic disorders,
anti hypertension drug consumption, blood
pressure more than 150/90 mmHg and less
than 90/60 mmHg, history of stroke and carot-
id artery problems. Also, patients with more
than 1 liter of bleeding during surgery, time
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of operation more than three hours and any re-
spiratory / metabolic abnormalities detected by
the End Tidal Co2 (ETCO2) or ABG analysis
were excluded.

Patients were randomly divided into the Iso-
flurane (I) and Propofol (P) groups. Intraocular
pressure (IOP) was measured in the recovery
room before transferring the patient to the oper-
ating room using a tonometer (Tono-Pen AVIA,
Reichert, USA). Using Tono-Pen is currently the
most accurate method for measuring intraocular
pressure among outpatients. Hemodynamic sta-
tus of patients in the operating room was eval-
uated by recording the blood pressure, pulse
oximetry, End Tidal CO2 and ECG results. Pa-
tients received intravenous fentanyl 2 pg/kg and
midazolam 0.02 mg/kg as premedication and
were anesthetized using Thiopental 5 mg/kg and
Atracurium 0.5 mg/kg as muscle relaxant. After
3 minutes of ventilation, appropriate sized spi-
ral endotracheal tube was placed in the trachea.
Isoflurane 1 % in group I with O2 50 % (3 liters)
and NO2 50 % (3 liters) and 100-200 pg/kg/min
of Propofol intravenously in group P with O2 50
% (3 liters) and NO2 50 % (3 Litters) were used
for maintenance of anesthesia. Cerebral state
index value was maintained between 40 and 60
in all patients. IOP was measured immediately
after induction of anesthesia in supine position,
immediately after turning the patient into prone
position, at the end of operation in prone posi-
tion and after turning the patient back to supine
position. The hemodynamic status of patients as
systolic blood pressure (SBP), diastolic blood
pressure (DBP), mean arterial pressure (MAP),
heart rate (HR) and End Tidal CO2 values were
all recorded before induction, immediately after
induction, after prone positioning, during sur-
gery in minutes 15, 30, 45, 60, 90, 120, 150, 180
and after surgery. To describe the collected data,
mean and standard deviation were used. T-test,

29

LAY This work is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)




Propofol and Isoflurane Effects on Intraocular Pressure

Mirkheshti et al.

Chi-square test and generalized estimating equa-
tion (for assessing IOP in both eyes) were used to
compare two groups. Comparison of baseline val-
ues between two groups was performed using
a repeated measures model. To have a power
of 80 % in detecting a 3 mmHg difference of
IOP change (in prone position) between the
two groups when standard deviation of change
was assumed to be 4 mmHg, a sample size of
28 in each group was calculated. We entered 30
patients in each group to cover for probable lost
to follow up patients. SPSS version 17.0 ( SPSS
Co, Chicago, IL) was used for statistical analysis.

Results

Baseline information of two groups of patients
is shown in Table 1. The mean age of patients

statistically significant (P = 0.009). The mean
baseline IOP in group P was 18.2 + 5.4 mmHg
and at the end of surgery in prone position it
decreased to 17.2 + 4.9 mmHg. Paired T-test
showed that the reduction was not statistically
significant (p = 0.261). IOP changes in group I
and group P were 2.1 + 6.2 mmHg and - 1 + 6.7
mmHg respectively and the difference was statis-
tically significant (P = 0.024). It means that intra-
ocular pressure increased in group I and decreased
in group P (Table 2).

According to mixed regression analysis, the
heart rate in each group at the end of opera-
tion, decreased in comparison with the base-
line (time effect was statistically significant,
P = 0.011). But the difference between heart
rates in the two groups was not statistically

Table 1: Baseline characteristics of patients in Propofol and Isoflurane groups

Total Isoflurane Propofol P
Age 2(7) (341;) 60) 3;2 (3549to 60) 28.(5; tol 20) 0783
Sex MF (M %)  28/32 (46.7) 2010 (66.7) 8/22 (26.7) 0.002
Bleeding gg (ﬂIEO?tZ) 1000) ‘322 (jlto?)ltz 850) 233 (TO%)St(()) 1000) 0.0082
HR 3431 (i6g)3to 115) 2421 ?62)1&) 109) Zi (i6(1)5to 115) 0.68
SBP gg (i9t138t0 199) gi (i9é7to 171) }22 (il(l)g t0 199) 0-204
pBP Q@) 50E0096) 80 (67 to 1) 0271
MAP H; (iS;Sto 170) 3471 (i8;4to 145) 38(192;101 ?;‘09) 0.189
End Tidal CO, g? (i290 i<1> 35) gf (isodzto 35) i(l) ?2(9)'30 34) 0254
10p 12 (ilg t027) ;06(i1; t021) igg(jlto5 t027) 0.020

was 47 = 11. Twenty eight patients were male
(46.75 % ) and 32 patients were female (53.25 %).
Patients were between 20 to 60 years old (Table
1). Mean IOP at baseline in group [ was 15.8 +3.1
which increased to 18 + 5.8 mmHg at the end of
operation in prone position. This increase was

30

significant (P = 0.726). Also, the time effect
was statistically significant in the systolic
blood pressure difference between the baseline
and the end of operation (P < 0.001), but again
there was not a statistically significant differ-
ence between the two groups (P = 0.692).
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Table 2: IOP of patients in Propofol and Isoflurane groups in different times during the surgery

Isoflurane Propofol
Mean + SD Median (Range) Mean + SD Median (Range) P
Pre Value 15.8+3.1 20 (11.9to 21) 182+54 184(991t026.8) 0.020
After Value 13.36 £6.5 13.8 (7.9 t027.9) 17.8 £ 7.8 14.9 (8.8 to 30) 0.027
induction Change -1.6+£59 -2(-8t017) -12 £82 -55(-17.8t020) 0.834
Change % -1+£32 - 10 (- 33 to 80) -1+39 -16 (-42to 106)  0.657
P Within 0.047 0.168
Early prone Value 17.8+7 17.9 (9.8 to 37) 17.8+6.7 17(8.8to 17) 0.098
position Change 2+7.5 2.4 (-14.1to0 24) -1.5+£7.6 -1.1(-16.8t0l15) 0.009
Change % 12+37 13 (- 59 to 93) -3+£31 -7(-52to051) 0.010
P Within 0.043 0.139
End of Prone Value 18£5.8 22 (1510 32.8) 17.2+49 16.5 (13.8 to 31) 0.763
position Change 2.1£6.2 0.9 (- 7t0 19.9) -1£6.7 -1(-1491t0 12) 0.024
Change % 12+31 4 (-32to 111) 0+27 -5(-481052) 0.045
Within P 0.009 0.261
After changing  Value 18.1+£73 16.8 (10 to 39.9) +7.6 15.8 (11 to 39) 0.682
to supine posi- Change 23+79 0(-12t027) -1(-161t027) 0.057
tion Change % 13+39 0(-55t081) -02+85 -5(-55t083) 0.035
P Within 0.029 3+40 0.856

Diastolic blood pressure in both groups did
not show any statistically significant de-
crease at the end of operation compared to the
beginning of surgery (P = 0.092), and the alter-
ations of diastolic blood pressure did not show
a statistically significant difference between the
two groups (P = 0.854). Mean arterial pressure
decreased at the end of surgery compared to
the beginning of operation in both groups
(P < 0.001), but the difference between
two groups was not statistically significant
(P = 0.807). Finally End tidal CO2 alteration
did not show a statistically significant difference
between the two groups (P = 0.325).

Discussion

In this study, it was observed that IOP of pa-
tients who had lumbar disc surgery in prone
position and were anesthetized using Propo-
fol was significantly less than those who were
anesthetized using Isoflurane. It means that
Propofol better protects the eyes compared to
Isoflurane against the rise in IOP. It is known that

IOP increases in prone position both in awake
and anesthetized patients ¢'°. In a study compar-
ing the use of Propofol and Sevoflurane in non
ophthalmologic surgeries which was performed
in supine position the IOP decreased in both
groups, but the difference was not statistically
significant ''. In another study in laparoscopic
surgeries, Propofol decreased IOP more than
Isoflurane did 2. The mechanism for decreasing
intraocular pressure by Propofol is proposed to
be by decreasing the ocular centers in the brain.
The depression of CNS ocular centers could
decrease the intraocular pressure through re-
laxing extraocular muscle tone or facilitating
aqueous drainage, or both >4, To our knowl-
edge our survey is the first study which com-
pares the effects of Propofol and Isoflurane on
IOP among patients undergoing surgeries in
prone position. The other point was the effect
of Propofol and Isoflurane on hemodynamic
stability. In our study the difference in mean
heart rate, systolic and diastolic blood pres-
sure, as well as mean arterial changes between
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the two groups was not statistically significant.
Others have reported that the cardiac output re-
duction in prone position is more profound in
patients who receive Propofol in comparison
with those who receive Isoflurane ".

Our study had some limitations. Despite the
randomization of the patients, two groups
showed a statistically significant difference
considering the patients’ gender. Also our sample

size calculation was based on the effect of drugs
on IOP so our sample size might not be suitable
to reliably asses the hemodynamic responses.

Conclusion

Propofol better controls the intraocular
pressure compared to Isoflurane in prone po-
sition among patients undergoing lumbar disk
surgery with no significant difference in hemo-

dynamic responses.
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