ORIGINAL ARTICLE/KLINIK CALISMA

The Effect of Sevolurane on the Intraocular
Pressure in Anesthetized Patients Undergoing
Laparoscopic Cholecystectomy

Laparoskopik Kolesistektomi Operasyonu Geciren Anestezi
Altindaki Hastalarda Sevoflora’nin Géz Ici Basinc1 Uzerine Etkisi

Kemal TURKYILMAZ!, Habib BOSTAN?, Adem TURK?, Ali KURTY, Ahmet Fikret YUCELS, Yakup TOMAK?,
Veysi ONER!, Berrak SEKERYAPAN!
ABSTARCT

Purpose: To assess the potential impact of sevoflurane anesthesia on intraocular pressure (IOP) in patients undergoing
laparoscopic cholecystectomy.

Materials and Methods: The study included 34 elderly patients 60 and over who were to undergo a laparoscopic cholecys-
tectomy for cholelithiazis. Mean arterial blood pressures (MBPs) and mean IOPs of both eyes were measured on five occa-
sions: before anaesthetic induction (MBP1, IOP1), after anaesthetic induction and during mechanical ventilation (MBP2,
I0P2), after pneumoperitoneum (MBP3, IOP3), after evacuation of pneumoperitoneum (MBP4, IOP4), and 1 hour after
tracheal extubation (MBP5, IOP5).

Results: The mean age of patients was 63.24+6.61. MBPs were 114.51+22.05 (MBP1), 106.16+19.46 (MBP2), 101.07+16.32
(MBP3), 98.88+11.95 (MBP4), and 110.88+10.69 (MBP5). IOPs were 18.75+2.49 (IOP1), 16.47+3.2 (IOP 2), 17.09+3.52
(IOP3), 16.5+3.72 (I0P4), and 18.85+2.3 (IOP5). The effect of pneumoperitoneum on MBP and IOP was found to be statisti-
cally insignificant (p=0.135 and p=0.094, respectively).

Conclusion: IOP changes were in normal limits in elderly patients during laparoscopic cholecystectomy operation with
sevofluran anesthesia.
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Amac: Sevofloran anestezisinin laparoskopik kolesistektomi geciren hastalarda goz ici basinci (GIB) iizerine potansiyel
etkisini degerlendirmek.

Gerec¢ ve Yontem: Calismaya kolelithiazis nedeniyle laparoskopik kolesistektomi operasyonu gecirecek olan 60 yas ve
tizeri 34 hasta alindi. Ortalama arteriyel kan basinclar1 (OAKB) ve her iki goziin GIB’lar1 anestezi indiiksiyonu 6éncesinde
(OAKB1, GIB1) indiiksiyonundan sonra ve mekanik ventilasyon sirasinda (OAKB2, GIB2), pnémoperiton sonras: (OAKB3,
GIB3), pnémoperitonun bosaltilmasindan sonra (OAKB4, GIB4) ve ekstiibasyonda 1 saat sonra (OAKB5, GIB5) olmak {ize-
re bes kez ol¢ildu.

Bulgular: Hastalarin yas ortalamasi 63.24+6.61 idi. OAKB’lar1 114.51+22.05 (OAKB1), 106,16+19.46 (OAKB2),
101.07+16.32 (OAKB3), 98.88+11.95 (OAKB4), ve 110.88+10.69 (OAKB5). GIB’lar1 18.75+2.49 (GIB1), 16.47+3.2 (GIB2),
17.09+3.52 (GIB3), 16.5+3.72 (GIB4) ve 18.85 idi+2.3 (GIB5). OAKB ve GIB iizerine pnomoperiton etkisi istatistiksel olarak
anlamli bulunmamistir (sirasiyla p=0.135, p=0.094).

Sonug: GIB degisiklikleri sevofloran genel anestezisi ile laparoskopik kolesistektomi operasyonu sirasinda yash hastalarda
normal sinirlar iginde seyretmistir.

Anahtar Kelimeler: Goz i¢i basinci, sevofloran, laparoskopik kolesistektomi, pnomoperitoneum, genel anestezi.
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INTRODUCTION

Glaucoma, a type of multifactorial optic neuropathy,
causes vision loss as a result of progressive optic nerve
degeneration, and commonly occurs at an advanced
age. It is the second most common reason for vision
loss worldwide, with a prevalence ranging from 1%
to 5% in the population over 40 years old.!”® The most
important risk factors for the disease are elevated in-
traocular pressure (IOP) and old age.® Through recent
advances and developments in laparoscopic surgery,
various surgeries, including cholecystectomy, can now
be achieved by using the laparoscopic technique.”® The
effect of this method on IOP has been assessed in sev-
eral studies, with different results.®'? Commonly, lapa-
roscopic surgery under general anaesthesia is known
to be a safe method for young individuals without an
ophthalmologic problem. However, although there
have been several studies on both paediatric cases and
young individuals, to our knowledge, there have been
no previous studies that have investigated IOP chang-
es in elderly individuals. Therefore, it is important to
investigate possible IOP changes due to laparoscopic
cholecystectomy performed on elderly individuals, who
are at risk of developing glaucoma. The study aims to
examine this issue.

MATERIALS AND METHODS

The study protocol was approved by the Medical Ethi-
cal Committee with consideration of the principles of
the Helsinki Declaration.!® All participants provided
written informed consent. A total of 34 patients aged
60 and over, with an ASA score of I or II, who were to
undergo laparoscopic cholecystectomy, were included
in the study. All patients in the study underwent a
detailed ophthalmic examination prior to the opera-
tion. Patients with previous ocular surgery history,
corneal pathology, glaucoma, ocular hypertension,
and uveitis were excluded from the study. The age,
gender, height, and weight of patients were recorded
during the preoperative examination. All patients
were under general anaesthesia during the opera-
tion, and none of the participants received preopera-
tive medication. Standard monitoring (heart rate,
electrocardiography, arterial blood pressure, and oxy-
gen saturation) was applied for all participants in the
operation room. To induce anaesthesia, all patients
received 3 mg/kg propofol, 2 ng/kg fentanyl, and 0.6
mg/kg rocuronium. Intubation was performed after
anaesthesia induction. In all cases, 2% sevoflurane
and a 40%/60% oxygen/air mixture were used for
anaesthesia maintenance. During general anaesthe-
sia, laparoscopic abdominal skin ports were opened,
pneumoperitoneum was achieved under 14 cm H,O
pressure, and patients were extubated after the lapa-
roscopic cholecystectomy procedure.

During the study, the IOP of both eyes was measured
on five occasions using a TonoPen applanation tonom-
eter (Tono-Pen®XL; Reichert Inc., Depew, NY, USA):
before anaesthetic induction (IOP1), after anaes-
thetic induction during mechanic ventilation (I0P2),
after pneumoperitoneum (IOP3), after evacuation of
pneumoperitoneum (I0OP4), and 1 hour after tracheal
extubation (I0P5).

At the same time non-invasive systolic/diastolic and
mean arterial blood pressures (MBPs) were mea-
sured, and MBP was recorded: before anaesthetic
induction (MBP1), after anaesthetic induction and
during mechanic ventilation (MBP2), after pneumo-
peritoneum (MBP3), after evacuation of pneumoperi-
toneum (MBP4), and 1 hour after tracheal extubation
(MBP 5). All measurements were performed while pa-
tients were lying in supine position. All measurement
values are presented as the meanzstandard devia-
tion, with the normal range indicated in parentheses.

Repeated-measures analysis of variance was used to
compare all five measurement values obtained dur-
ing the study. In the correlation analysis, Pearson’s
correlation test was used. All variables were distrib-
uted normally. Paired t-test was used to compare the
groups. P values <0.05 were considered statistically
significant.

RESULTS

A total of 34 patients [25 women (73.5%) and 9 men
(26.5%)] were included in the study. The mean age
of the patients was 64.5£5.9 years (60-76 years),
(Table 1). No complications due to general anaes-
thesia or surgical intervention were observed in the
study group. Mean pneumoperitoneum time for the
study group was 28.82+8.22 minutes (18-48 minutes).
MBPs recorded in the period after induction of an-
aesthesia (p=0.008), MBPs recorded during the post-
pneumoperitoneum period (p<0.0001) and the period
after evacuation of pneumoperitoneum (p<0.0001)
were statistically significant when compared to the
period during preanaesthesia.

Table 1: Patient characteristics.

Value (n=34)

Age 64.5+5.9 (60-76)
Gender (F/M)

Female 25

Male ©
Height (cm) 164.74+7.48 (155-187)
Weight (kg) 75.12+10.07 (60-99)
BMI (kg/m?) 27.79+4.12 (20.9-38.67)
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Table 2: Mean arterial blood pressure and intraocular pressure values obtained at different time periods.

Time

Mean blood pressure

Mean intraocular pressure

Before anaesthesia

After anaesthetic induction

After pneumoperitoneum

After evacuation of pneumoperitoneum

One hour after tracheal extubation

114.51+22.05 (80.5-185)
106.16+19.46 (78-159.5)
101.07+16.32 (69.5-157.5)
98.88+11.95 (78-136.5)
110.88+10.69 (96.5-136)

18.75+2.49 (13-21)
16.47+3.2 (9-20.5)

17.09+3.52 (11-22)
16.5+3.72 (10-21.5)
18.85+2.3 (12.5-21)

However, the difference in the MBPs during the
preanaesthetic period and 1 hour after extubation
(p=0.207) was not statistically significant (Table
2, Graphic). Mean IOPs recorded after induction of
anaesthesia (p<0.0001), during the post-pneumo-
peritoneum period (p = 0.001) and the period after
evacuation of pneumoperitoneum (p<0.0001) were
statistically significant when compared to the period
during preanaesthesia. However, comparison of
the MBPs during the preanaesthetic period and 1
hour after extubation (p=0.697) was not statisti-
cally significant (Table 2, Graphic).

The effect of pneumoperitoneum on MBP and IOP
was found to be statistically insignificant (p=0.135
and p=0.094, respectively).

Correlation analysis showed a relationship between
MBP and IOP during the post-anaesthesia induc-
tion period (r=0.406, p=0.017) and after evacuation of
pneumoperitoneum (r=0.482, p=0.004), but not dur-
ing other periods (p>0.05 for all).
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Graphic: Mean arterial blood pressure (MBP) and intraoc-
ular pressure (IOP) values (mmHg) for five different time pe-
riods: (1) before anaesthesia, (2) after anaesthetic induction,
(3) after pneumoperitoneum, (4) after evacuation of pneumo-
peritoneum, and (5) 1 hour after tracheal extubation).

DISCUSSION

Monitoring IOP changes during general anaesthesia
is an important aspect of perianaesthesic care for a
patient presenting with an eye disorder.!* It is also
useful in testing hemodynamic response to anaes-
thesia and to changes in body position.!%!!

In the literature, relevant studies have presented
conflicting results. However, most of these stud-
ies indicate that induction of general anaesthesia
causes a decline in IOP.%!!

In the present study, we obtained similar results-a
significant decline in IOP levels after induction of
anaesthesia. The anaesthesia technique used is one
of the keys to preventing changes in IOP during a
laparoscopic surgery.

Mowafi et al.,® investigated the effects of two an-
aesthesia techniques on IOP during gynecologic
laparoscopy. They compared isoflurane inhaled an-
aesthesia and total IV propofol anaesthesia. They
recorded IOP levels in 40 female patients with no
history of eye disorder. For both techniques, they
showed that IOP levels declined significantly after
induction of anaesthesia.

In the propofol group, the decline was sustained dur-
ing the post-pneumoperitoneum period. However,
in the isoflurane group, IOP levels rose significantly
compared to the preinduction period. They concluded
that propofol anaesthesia is protective against in-
creases in IOP levels during the pneumoperitoneum
period.®? We used propofol only during induction and
used sevoflurane to maintain anaesthesia.

In contrast to the study of Mowafi et al.,® we did not
find an increase in IOP levels during the pneumoperi-
toneum period. Although it is known that propofol
causes a decline in IOP levels,'1 It is not clear how
propofol prevents the increase in IOP during laparo-
scopic surgery. It is hypothesized that the mechanism
involves a negative propofol effect on release of argi-
nine vasopressin.®” Our study failed to establish a re-
lationship between laparoscopic surgery and changes
in IOP levels.
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In this respect, the results of our study are consistent
with those of Lentschener et al.,’ who found no cor-
relation between an increase in intraperitoneal pres-
sure caused by a pneumoperitoneum of 15 mmHg and
changes in IOP levels.

In conclusion, our study showed that IOP changes
were in normal limits in an elderly population dur-
ing laparoscopic cholecystectomy operation with gen-
eral anesthesia.
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