
Patient Positioning and Factors that Affect IOP 
During Ophthalmic Surgery

1

George A. Dumas MD / UAB Callahan Eye Hospital
February 18, 2021



Disclosures

– None

2



Learning Objectives

– Understand patient positioning concerns during ophthalmic 
anesthesia

– Understand the significance of ocular perfusion pressure (OPP)

– Understand perioperative factors that affect IOP



Chronopoulos A, Herbert J, Thumann G, Schutz JS. Avoiding Complications From Patient Positioning 
for Intraocular Surgery. Anesth Analg. 2018 Apr;126(4):1206-1211 



Positioning Head Above Heart
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• Tilt Top half of table about 20 degrees at the waist 
of patient

• Elevate chin to sniffing position for airway and 
horizontal plane of eye

• Minimizes “bulgy eye”

Chronopoulos A, Herbert J, Thumann G, Schutz JS. Avoiding Complications From Patient Positioning for Intraocular Surgery. 
Anesth Analg. 2018 Apr;126(4):1206-1211 



Patient Positioning

– Arms
• Draw sheet is placed over the arm then under the arm rather than tucked under the 

mattress
• Avoid compression of arm by the overhead table
• Inform patient why arm restraint is necessary

– Legs
• Uncrossed to prevent venous compression
• Pillow under knees to prevent low back pain
• Safety belt above knees to prevent patient movement

6



Patient Positioning

– Drapes and Anesthesia Team Access
• Keep drapes elevated above patient face except for eye

o Patient comfort- avoid smothering sensation
o Escape for excess supplemental oxygen and expired CO2- reduces fire risk and 

hypercapnia (suction tubing may be used, special drapes)
o Use of overhead table, tenting drapes, etc. can assist with this

• Maintain nonverbal communication when patient instructed not to speak or move
o Hold patient’s hand and instruct that a squeeze from patient indicates there is a problem
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Overhead Table
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Reverse Trendelenburg, Standing 
Phacoemulsification Case

Top: The standard sitting-surgeon position 
with the patient in the supine position. 

Bottom: The SPT with the patient in RTP
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Positioning Challenges

“Face-to-Face” approach

Sometimes referred to as “side saddle” cataract surgery

10

Ang GS, Ong JM, Eke T. Face-to-face seated positioning for phacoemulsification in 
patients unable to lie flat for cataract surgery. Am J Ophthalmol. 2006;141:1151–1152



Motorized Wheelchair Case

Pajaujis M, Injarie A, Eke T. Extreme face-to-face positioning for cataract surgery with patient seated upright in motorized wheelchair. 
J Cataract Refract Surg. 2013;39:804–805
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Pillow Case
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Kelly DJ, Farrell SM. Physiology and role of intraocular pressure in 
contemporary anesthesia. Anesth Analg 2018;126:1551–62

• OPP= Arterial pressure - IOP
• Retinal cell death at low 

perfusion pressures (< 50mmHg)
• Risk of choroidal hemorrhage 

with overly aggressive 
management of arterial pressure 
and IOP

• Anesthetic management 
significantly influences pressure 
changes in the eye
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Factors Affecting IOP

1. Neural Influences: neurogenic regulation of extraocular muscle tone
2. Aqueous Humor: balance between aqueous humor production and 

outflow rates is the chief physiologic regulator of IOP
3. Choroidal Blood Volume and Flow: impaired venous outflow will cause 

engorgement and rise in IOP which is partially compensated for by 
increased aqueous humor outflow (over 15-30 minutes)

4. Vitreous Humor
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Medications to Decrease IOP

– Acetazolamide
• Carbonic anhydrase inhibitor
• Decreases secretion of aqueous humor
• Induces alkaline diuresis and can result in K+ depletion
• Dose 125-250 mg IV/PO q 4hr (doses> 1g/day are rarely more effective)
• Ophthalmologist may request 500 mg IV

– Mannitol
• Osmotic diuretic
• Increases circulating blood volume

o May precipitate CHF if given too quickly in patients with poor ventricular function
o May need urinary catheter during surgery to avoid over-distension of bladder

• Dose 1.5-2 g/kg IV x1  (give 30-90 minutes before surgery) 
o Ophthalmologist may request lower dose of 12.5g IV which has  been shown to reduce IOP 

from 30-120 minutes
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Classification of Ophthalmic Surgery

1. Open Eye Procedures
• IOP concept does not exist
• “Positive vitreous pressure”

• Caused by pressure on scleral wall (extraocular muscle tension) or intra-ocular mass 
(choroidal effusion or hematoma)

• Reduction in volume of scleral cavity manifested by
• Extrusion of ocular contents, iris prolapse, and vitreous loss
• Choroidal effusion or hemorrhage

2. Closed Eye Procedures
• IOP pressure varies as no communication exists to atmosphere to mitigate pressure 

rise
• MAP elevation unable to fully compensate for retinal dysfunction caused by same 

degree of IOP elevation
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Optic Disc Circulation with IOP Change
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Choroidal Hemorrhage Risk

– Increase in OPP (increased MAP or decreased IOP) may precipitate 
choroidal hemorrhage

– Due to increased transmural pressure across choroidal plexus vessels
• Surgical incision and resulting ocular decompression decreases IOP
• Arterial and venous pressure elevations produced by Valsalva maneuver, coughing, 

sneezing, bucking on ETT

– GOAL: minimize retinal ischemic damage risk while limiting the 
transmural pressure gradient
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IOP Increased
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Anesthetic Induction, Maintenance Agents, and 
IOP

– Anesthesia Mask: may drastically increase IOP if poorly placed
– Direct laryngoscopy: Macintosh blade (7-13mmHg)>video laryngoscope>LMA
– Propofol: reduces IOP up to 40% with induction doses and 17-27% reduction 

at doses ≤1 mg/kg due to depression of ocular centers in the brain resulting in 
extraocular muscle relaxation

– Etomidate: reduces IOP up to 30%
– Ketamine: current evidence refutes belief that it increases IOP
– Volatile agents: reduce IOP, sevoflurane=propofol but sevoflurane<propofol

when both combined with remifentanil
– Nitrous Oxide: no effect on IOP
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Opioids, Dexmedetomidine, and Midazolam

– Fentanyl, alfentanil, sufentanil: significantly reduce IOP during 
induction and after laryngoscopy and succinylcholine administration

– Dexmedetomidine: attenuates IOP increase during laryngoscopy

– Midazolam: little to no effect on IOP
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Neuromuscular Blockers and Reversal Agents

– Succinylcholine: increases IOP by 6-12 mmHg
• pretreatment with non-depolarizing agent is inconsistent 

in preventing IOP increase

– Rocuronium: reduces IOP

– Overall effect of GA: reduction in IOP despite 
laryngoscopy and intubation

– Neostigmine/glycopyrrolate: increases 
IOP 7.5 mmHg

– Sugammadex: no change in IOP

– EMERGENCE: coughing and bucking 
on ETT associated with IOP increase of 
40mmHg 
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Regional Anesthesia 

– Orbital cavity has capacity of 30 mL
– 5-10 mmHg increase in IOP initially with blocks but falls to below 

baseline values within 5 minutes
– IOP increase: peribulbar> retrobulbar and sub-Tenon’s approach
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Summary

v Positioning of head above the heart to reduce ocular congestion is 
helpful, particularly during open intraocular surgery

v Many imaginative solutions exist for patients that are difficult to position
v BP management should aim to maintain retinal perfusion while also 

limiting risk of choroidal hemorrhage
v Most anesthetic agents either reduce or have little effect on IOP
v Overall effect of GA induction is reduction in IOP despite laryngoscopy 

and intubation
v Pressure on the globe, coughing, bucking on the ETT, and eyelid 

squeeze significantly affect IOP and “positive vitreous pressure”
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