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ABSTRACT

The aim was to examine intraocular pressure (I0P) during lumbar spine surgery in PP under general vs spinal anesthesia and to compare it with volunteers in PP.

Materials and methods: We performed randomized prospective single institutional trial. Patients were operated in PP with fixation of 1-2 spinal segments. Patients of group
| (n = 30) were operated under SA, group 2A (n = 25) — under TIVA (total intravenous anesthesia) with 45° head rotation (left eye was located lower, than right eye), group
2B (n=25) — under TIVA with no head rotation (both eyes were located on the same level). 0P was measured with Maklakov method before and after surgery. Volunteers (n =

20) were examined before and 90 minutes after lying in PP with 45° head rotation.

Results: In all patients and volunteers after lying in PP, we found that IOP have increased. In SA patients and in TIVA patients with no head rotation there was no difference
between eyes. The most significant raise of 0P was found in the dependent eye of 1A group patients: it was higher than in volunteers and | group patients (p < 0.01), and IIB
group patients (p < 0.05). In SA patients there was no difference in IOP comparing to volunteers.

Conclusions: |OP increased in PP in healthy people and patients under anesthesia (SA and TIVA). I0P in SA patients did not differ from volunteers. |OP increased superiorly in

the dependent eye in TIVA patients.
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INTRODUCTION
Postoperative visual loss (POVL) is a quite rare, but dev-
astating complication of surgeries performed in prone
position which pathophysiology is not clearly understood
[1]. It occurs in approximately 0.2% of surgeries in prone
position [2]. The main mechanism of POVL is thought to
be ischemic optic neuropathy in 89% of cases. Rarely, it
can be a result of central retinal artery occlusion, cortical
blindness, and posterior reversible encephalopathy [3].
Risk factors of POVL could be major surgeries in prone
position, significant blood loss, intraoperative hypoten-
sion, diabetes mellitus, obesity, direct pressure on the
eyeball, history of oncologic disease, and vasopressor
requirement. Restoration potential of optic nerve is very
poor, thus POVL in majority of cases is irreversible [4].
The mechanism of POVL is thought to be increasing of
intraocular pressure and decreasing of perfusion pressure
[5]. That is why the most effective prophylaxis of it is con-
sidered to be 10° head elevation, prevention of abdominal
compression and direct eye pressure, hypovolemia, and
hypotension.

Lumbar spine surgery can be performed under general
and spinal anesthesia [6,7]. Spinal anesthesia has several
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advantages over general anesthesia, including lower blood
loss, lower postoperative pain intensity, and lower inci-
dence of postoperative nausea and vomiting. All currently
available researches of intraocular pressure (IOP) during
surgeries in prone position were performed in patients
under general anesthesia [8]. Moreover, all cases of POVL
were associated with general anesthesia [9].

THE AIM

Aim of the study was to examine changes of IOP during
lumbar spine surgery in prone position under general vs
spinal anesthesia and to compare them with healthy vol-
unteers lying in prone position.

MATERIALS AND METHODS

After approval of local ethics committee we performed
randomized prospective single institutional trial. Inves-
tigation was performed in SI “Sitenko Institute of Spine
and Joint Pathology NAMS of Ukraine”. We examined 20
healthy volunteers and 80 ASA I-II patients with degen-
erative lumbar spine diseases. Patients were operated in
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Table 1. Intraocular pressure (mm Hg) in patients and healthy volunteers (M =+ SD).

Before surgery Before surgery After surgery After surgery
Right eye Left eye Right eye Left eye
Group | 15.9+£1.0 15.7£1.1 17.2+1.2% 17.8+1.5%
Group IIA 16.1£1.4 16.2+1.4 18.4+1.4* 21.2+£1.9% **
Group IIB 15.9+14 16.0+1.3 18.8+1.7% 18.6+1.5%
Healthy volunteers 16.3+1.3 16.4+1.2 16.9+1.0 18,2+1.2% **

* p < 0.05 comparing to the first examination
**p < 0.05 comparing to the non-dependent eye

prone position with transpedicular screw fixation of 1-2
segments (PLIF - Posterior Lumbar Interbody Fusion).
The length of surgery did not exceed 3 hours. Patients of
group I (n =30, 11 men, 19 women, age 46+12 years) were
operated under spinal anesthesia at level L2-L3 or L3-L4
with bupivacaine heavy 0.5% - 3.5 ml. After local anesthetic
injection patients lied in supine position during 10 min and
then were turned into prone position. During the operation
they could change the position of their head. Patients of
group 2A (n = 25, 10 men, 15 women, age 45+13 years)
were operated under TIVA (total intravenous anesthesia
- propofol, fentanyl, rocuronium in standard dose). The
head was rotated 45° (left eye was located lower, than right
eye). Patients of group 2B (n=25, 11 men, 14 women, age
43+14 years) were operated under TIVA, but the position
of the head was 90° (both eyes were located on the same
level). Prone position was standard horizontal with pillows
under pelvis that allowed abdomen to sag freely. IOP was
examined with Maklakov method by single experienced
examiner before surgery and immediately after it. Healthy
volunteers (n = 20, 9 men, 11 women, age 49+12 years)
were examined in supine position, and 90 minutes after
lying in prone position. Their head was rotated 45°. Ex-
clusion criteria were surgeries longer than 3 hours, blood
loss more than 1 liter, history of ophthalmologic pathology.
We used simple randomization. All patients signed an
informed consent for participation.

Statistical analysis was performed with IBM SPSS 9.0.
Normal distribution was confirmed with Colmogor-
ov-Smirnov test. To evaluate the difference between groups
Student t-test was used with Bonferoni correction.

RESULTS AND DISCUSSION
Before surgery there was no difference in IOP between
groups of patients and healthy volunteers (Table 1).

It found that IOP have increased in patients of all groups
and healthy volunteers after lying in prone position. In
patients under spinal anesthesia (Group I) and in patients
under TIVA with head 90 ° there was no difference be-
tween eyes. The most significant increasing of IOP was
found in the dependent eye of IIA group patients: it was
higher than in healthy volunteers and I group patients (p
< 0.01), and IIB group patients (p < 0.05). Interestingly,
that in patients of group I (spinal anesthesia) there was

no significant difference comparing to healthy volun-
teers. Maximal measured level of IOP was 26 mm Hg.
None of the patients had postoperative ophthalmologic
complications.

Blood supply of the optic nerve depends on the perfu-
sion pressure. Ocular perfusion pressure is the difference
between mean arterial pressure on the level of eye and IOP
or venous pressure (depending which one is bigger). Local
arteriolar vasoconstriction can lead to ischemia regardless
normal mean arterial pressure [10]. Like brain tissue, optic
nerve blood supply has autoregulation, that can fail in up
to 20% of healthy people [11].

Changes of IOP in different body positions in
non-anesthetized people were investigated by Malihi M.
[12]. It was shown, that IOP in dependent eye had been
higher. In the paper Lee T, et al. [13] proved that in prone
position in non-anesthetized people IOP increases more
significantly in the eye, that is positioned lower. Lam A.
showed, that in prone position in healthy volunteers IOP
increases very quickly (during 8 minutes) [14]. Interest-
ingly, they found much more significant changes in IOP
in prone position, than we did. In supine position in
patients under general anesthesia IOP usually decreases
[15]. That is why POVL does not occur after surgery in
supine position. Deniz M. et al. demonstrated increas-
ing of IOP under general anesthesia in prone position.
Their result was similar to our data according to a more
significant changes in the dependent eye [16]. Authors
recommend to use their results in patients with one-
eye glaucoma: head position of 45 degrees with healthy
eye lower than glaucoma eye in prone position may be
beneficial for them.

According to our data we could recommend to use spinal
anesthesia in patients with increased IOP as it has minimal
influence on it.

CONCLUSIONS

1. Intraocular pressure increases in prone position in
healthy people and patients under anesthesia (spinal
and TIVA).

2. Changes of IOP in prone position in patients under
spinal anesthesia did not differ from healthy volunteers.

3. The most significant changes of IOP were found in the
dependent eye of patients under intravenous anesthesia.
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