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INTRAOCULAR PRESSURE DURING ROBOTIC-
ASSISTED LAPAROSCOPIC PROCEDURES 
UTILIZING STEEP TRENDELENBURG 
POSITIONING 
Mondzelewski TJ, Schmitz JW, Christman MS, et al 1

ABSTRACT SUMMARY
Mondzelewski et al determined the effect of steep 

Trendelenburg (sTBURG) surgical position on IOP during 
robotic-assisted laparoscopy (RAL) in patients without 
previously identified ocular disease. The prospective, 
cohort study measured IOP in 18 patients undergoing 
RAL with sTBURG and 21 controls undergoing open or 
laparoscopic surgery in the horizontal position. The main 
outcome measures were IOP, change in the thickness of 
the retinal nerve fiber layer (RNFL) on optical coherence 
tomography (OCT), Humphrey visual field (HVF; Carl 
Zeiss Meditec) mean deviation, and HVF pattern standard 
deviation. Baseline ophthalmologic examinations were 
similar between groups for IOP, pachymetry, OCT RNFL, 
HVF mean deviation, and HVF pattern standard deviation. 

The investigators reported a significant increase in IOP 
in patients who underwent robotic surgery compared to 
those who underwent laparoscopic or open procedures. 
Patients in the RAL group reached an IOP plateau more 
than twice the mean baseline IOP (13.7 ±3.2 mm Hg). 
The IOP plateau from 60 minutes until conclusion of the 
case was 29.9 mm Hg in the sTBURG group compared 
to 19.9 and 22.8 mm Hg for the open and laparoscopic 
groups, respectively. One hour postoperatively, the IOP 
remained significantly elevated for patients undergoing 
RAL (30 mm Hg) compared to control groups (19 and 
22 mm Hg, respectively). One month postoperatively, 
the IOP normalized to baseline with no statistically sig-
nificant changes in RNFL thickness, HVF mean deviation, 
or HVF pattern standard deviation.

DISCUSSION
RAL has gained traction in the past decade, with approxi-

mately 80% of all prostatectomies in the United States per-
formed by this method.2 From 2007 to 2010, the number of 
robot-assisted procedures performed annually worldwide 
increased from 80,000 to 205,000.2 Unlike open prosta-
tectomy, RAL radical prostatectomy of the pelvis requires 
sTBURG positioning to allow maximum exposure of the 

operative field. The sTBURG position facilitates movement 
of the bowel outside of the pelvis by using gravity as a retrac-
tor. Moving the bowel out of the operative field allows pelvis 
dissection to occur more easily. Increased IOP occurs during 
sTBURG positioning, most likely due to choroidal vascular 
congestion and increased episcleral venous pressure.3

A few studies have shown that IOP is directly related to 
the degree of inclination.3,4 The inclination in this study was 
30º. Some surgeons tilt their patients 45º during the surgi-
cal procedures, which would result in higher IOPs. Previous 
studies have confirmed that IOP rises during RAL radical 
prostatectomy.5,6 Unlike other studies, this research by 
Mondzelewski et al included two control groups in which 
IOP was measured in patients undergoing open or laparo-
scopic procedures in the horizontal position. The range in 
IOP in patients undergoing RAL compared to a horizontal 
position was quite wide. Readings from 17 to 53 mm Hg 
were seen 60 minutes into the RAL procedure, and ranges 
of 24 to 52 mm Hg and 24 to 55 mm Hg were measured at 
150 and 240 minutes, respectively. One hour after the pro-
cedure, an IOP from 17 to 53 mm Hg was measured. Peak 
IOPs in the control groups were lower than in the sTBURG 
group and measured 30 and 35 mm Hg 150 minutes into 
open and laparoscopic surgery, respectively.  

The drastic elevation in IOP in patients with relatively 
healthy eyes over several hours is alarming. Studies have 
concluded that patients with glaucoma are susceptible 
to IOP fluctuation with positional changes and that 
the more advanced the disease, the more vulnerable a 
patient is to positional impact on IOP.3,4 In patients with 
glaucoma, the range could be even greater.  

Short-term IOP spikes in patients with moderate to 
advanced glaucoma may lead to disease progression and 
loss of vision. In the future, as more patients with advanced 
disease undergo RAL, close monitoring of their postopera-
tive IOP, RNFL thickness on OCT, HVF mean deviation, and 
HVF pattern standard deviation will be required. This study 
evaluated patients with healthy eyes 1 month after surgery 
and found minimal change in the primary endpoints. The 
results of long-term studies in patients with advanced disease 
who undergo this procedure will help guide management in 
the future. A careful discussion with the urologist about the 
length of procedure, the angle of inclination, and the possi-
bility of doing an open procedure given the risk of vision loss 
may also be indicated for patients with advanced glaucoma.
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INTRAOCULAR PRESSURE IN PATIENTS WITH 
NEOVASCULAR AGE-RELATED MACULAR 
DEGENERATION RECEIVING INTRAVITREAL 
AFLIBERCEPT OR RANIBIZUMAB 
Freund KB, Hoang QV, Saroj NS, Thompson D7

ABSTRACT SUMMARY
Freund et al assessed changes in IOP in patients with 

neovascular age-related macular degeneration (NVAMD) 
receiving intravitreal aflibercept injection (IAI [Eylea; 
Regeneron]) or ranibizumab (Lucentis; Genentech) in 
the VEGF Trap-Eye: Investigation of Efficacy and Safety 
in Wet AMD (VIEW) 1 and 2 studies. The investigators 
analyzed data from two randomized, active-controlled, 
phase 3 trials. A total of 2,457 patients with NVAMD 
were evaluated. Patients received IAI 2 mg every 4 weeks 
(2q4), 0.5 mg every 4 weeks (0.5q4), 2 mg every 8 weeks 
(after 3 monthly doses; 2q8), or ranibizumab 0.5 mg 
every 4 weeks (Rq4) for 52 weeks. Preinjection IOP was 
analyzed in the study and uninjected fellow eyes from 
baseline to week 96. Prespecified endpoints included the 
mean change in IOP from baseline and a prevalence of 
IOP increases from baseline of more than 10 mm Hg. The 
cumulative incidence of a sustained (at 2 consecutive 
visits) IOP greater than 21 mm Hg, a single event of an 
IOP higher than 25 mm Hg, and a sustained IOP increase 
from baseline (> 5 mm Hg) was also evaluated. 

The mean change in IOP from baseline over 96 weeks 
in all IAI groups was consistently lower than in the Rq4 
groups, and this finding was replicated in both trials. 
The percentage of study eyes with IOPs higher than 
21 mm Hg at week 96 was 20.2%, 14.2%, 12.1% and 12.5% 
in the Rq4, 2q4, 2q8, and 0.5q4 groups, respectively.  The 
percentage of study eyes with a change of more than 
10 mm Hg at week 96 was 6.4%, 2.9%, 3.1%, and 3.8% in 
the Rq4, 2q4, 2q8, and 0.5 q4 groups, respectively.

DISCUSSION 
Post hoc analysis of two other large antivascular endo-

thelial growth factor clinical trials, ANCHOR (Anti-VEGF 
Antibody for the Treatment of Predominantly Classic 
Choroidal Neovascularization in AMD) and MARINA 
(Minimally Classic/Occult Trial of the Anti-VEGF Antibody 
Ranibizumab in the Treatment of Neovascular AMD), 
concluded that intravitreal ranibizumab or bevacizumab 
(Avastin; Genentech) can increase IOP in 3.5% to 8.5% of 
patients.8 Freund et al found that IOP increases were low 
and similar among all IAI groups. Rq4 patients experienced 
higher IOP increases compared to IAI patients, but the 
increases in IOP observed by Freund and colleagues were 
similar to a previous report,8 around 5%.  

As Jampel and Kalenak point out in their editorial,9 

IOP measurements in all of the aforementioned trials 
were not rigorous. In this study, measurements were 
taken with either a Tonopen (Reichert Ophthalmic 
Instruments) or a Goldmann applanation tonometer. 
The same instrument was required to be used on each 
patient throughout the study. Study personnel mea-
suring IOP were not masked. Major trials in glaucoma 
adhere to strict protocols for measuring IOP, including 
the use of a calibrated Goldmann applanation tonom-
eter; the measurement of IOP by two individuals, an 
operator who adjusts the tonometer dial and a reader 
who reads and records the results (to reduce bias); and 
the taking of at least two IOP measurements at each 
time point (to reduce the influence of continuous IOP 
variability). Central corneal thickness is also measured in 
all patients who undergo IOP measurements. A careful 
ocular history, including glaucoma medications, should 
also be obtained when evaluating IOP measurements.10

Glaucoma specialists need to be aware that antivas-
cular endothelial growth factor treatments can cause 
an increase in IOP. The study by Freund and colleagues 
indicates that the IOP-increasing effect of IAI may be less 
than that of ranibizumab. In the future, studies will need 
to implement more rigorous standards for measuring 
IOP to better validate their conclusions. n
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