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Basic properties of gases

 Gas Dynamics: Three phases
 1) Bubble Expansion

CO2

SF6

O2

Basic properties of gases

 Gas Dynamics: Three phases
 2) Nitrogen Equilibration

SF6

N2

Basic properties of gases

 Gas Dynamics: Three phases
 3) Bubble Dissolution

O2 CO2 N2 SF6
Other Factors:
Presence/Absence of 
vitreous
Lens Status
Aqueous Dynamics
Blood Flow

Types of gases

 SF6 (Sulphur Hexafluoride)
 C3F8 (perfluoropropane)
 C2F6 (perfluoroethane)

Gas Duration and Expansion

Gas Expansion Time to Maximal 
Expansion

Longevity (Days)

SF6 2X 24-48h 9-10

C2F6 3.3X 72h ~20

C3F8 4X 72-96h ~30

Original Criteria 
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Original Criteria 

 Single tear not larger than 30 degrees (1 clock hour) 
or a group of small tears/holes within 30 degrees (1 
clock hour)

 Above the 4:00 and 8:00 meridians Surgical Technique

Patient Examination

 Careful examination of the retinal periphery 360 
degrees with multiple methodologies on first and 
subsequent visits:
 78/90 D lens
 20/28D lens dynamic scleral depression
 20/28 D lens conjunctival dynamic scleral depression
 Detailed drawing of retina breaks and their relation with blood 

vessels

 Patients seen on days 1 or 2, day 4, weeks  1, 2, and 4 
and month 2

 With new or persistent subretinal fluid patients are 
seen more often and/or for longer

Anesthesia

 Topical Xylocaine Gel
 Lidocaine soaked plegets
 Subconjuctival anesthesia (2% lidocaine)
 Retrobulbar anesthesia

Surgical technique

 Pre-treat all lattice degeneration and retinal 
breaks in attached retina with triple barrier of 
laser photocoagulation

One session vs Two sessions procedure

 Indications for one session with cryotherapy
 Small or hard to find breaks
 Media opacities preventing laser
 Pigment atrophy preventing adequate laser burn
 Laser not available

 Indications for two sessions with laser 
 Large  or extensive breaks 
 Bullous detachment
 Tear over scleral buckle
 Recently operated eye
 Very posterior break
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Chorioretinal Adhesion

 Cryotherapy can be done prior to gas injection and on 
detached retina
 Chorioretinal adhesion begins at day 2 and reaches 

adequate strength by day 7
 Greater breakdown of the blood-ocular barrier

 Laser can only be done once retina has reattached, 
generally 1-3 days later
 Chorioretinal adhesion begins at day 1
 Visualization through gas and especially at the 

meniscus can be difficult
 Indirect laser with scleral depression can be very 

helpful

Sterilization of Ocular Surfaces

 Sterile technique
 10% Povidone – iodine swabstick
 Lid speculum
 Low risk of endophthalmitis when the above are 

followed

Management of Intraocular 
Pressure

 Perform paracentesis before gas injection
 A/C tap of ≥0.3ml

 Use ½ inch 25G needle mounted on a 1ml syringe with
out the plunger

 Pass obliquely through the limbus into A/C
 Keep needle tip over peripheral iris to avoid touching the

lens

Amount and Type of Gas

 Aim for gas bubble final volume of 1.2 ml
 Inject 0.6 ml of pure SF6 or 0.3 ml of  pure C3F8
 Best to inject away from large open breaks or in 

areas of high detachment
 Goal is a large single bubble 
 Ensure that gas bubble is in the vitreous and CRA 

is open and non-pulsatile

Preparation of Gas 

 3ml (SF6) or 1ml (C3F8) syringe connected to 
the gas cylinder through a new sterile millipore 
filter

 The syringe is filled passively  with gas
 Ensure that “dead” space in the tubing is 

eliminated 
 A ½ inch 30G needle is attached to the syringe
 The gas should not be stored in the syringe for 

more than few minutes 

Injection of Gas 

 Inject ST 
 3.5-4 mm from limbus
 Use ½ inch (12mm) 30G needle
 Direct the needle at the center of vitreous and 

insert to a depth of 6-8mm
 Pull the needle back so 9mm are seen outside the 

eye and inject gas moderately briskly
 No need to visualize tip of needle
 Cover the needle track with cotton tip applicator
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Predictors of Failure

 Predictors of failure
 Pseudophakic (~3x): small tears, missed breaks
 Large breaks (~3x): difficult to cover, subretinal gas
 PVR (C or D) (~30x): excessive traction

 Things NOT significantly associated with failure:

Conti, S., et al.,  Techniques in Ophthalmology, 2007. 5(3): p. 107-120.
Davis, M.J., et al.,  Arch Ophthalmol, 2011. 129(2): p. 163-6.
Grizzard, W.S., et al.,  Ophthalmology, 1995. 102(6): p. 929-36.
Tornambe, P.E.,  Trans Am Ophthalmol Soc, 1997. 95: p. 551-78.
Tornambe, P.E., et al.,  Ophthalmology, 1988. 95(5): p. 597-600.

Sex
Refraction
Length of symptoms
Macular status
Size of detachment

Number of breaks
Breaks in attached retina
Lattice

VIDEO

Assessing intraocular 
pressure

 Check CRA patency with indirect ophthalmoscope
 If CRA occluded wait 10 min and recheck

 If CRA occluded or patient very uncomfortable or 
nauseated then repeat AC paracentesis

 Gives you the opportunity to check that gas bubble 
in vitreous and no fish eggs

The “Steamroller Maneuver”

 Uses the buoyancy force of bubble
 Prevents iatrogenic macular detachment and 

inferior migration of SRF
 Face down immediately after bubble injection
 Then the head is slowly lifted over 10-15min 

Instructing the Patients

 Topical Steroid +/- antibiotic for 1 week

 Head positioning for at least 5 days, 90% of day

 Ensure that patient and family understand 
importance of positioning

 Avoid lying on his/her back (cataract, pupil block 
glaucoma)

 30 years old  Male 
 -10.o D Myopia 
 Phakic – clear crystalline lens 
 Swallow macula on temporal RD OD with single 

break
 VA: 10/10

Case 1 
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 65 years old  female 
 pseudophakic 
 Bullous macula off  superior RD with breaks @ 11 

and  organized starfold superonasally 
 VA: CF

Case 2 

 66 years old Male 
 Phakic 
 Bullous macula off   RD  OD from 2 to 10 o’clock, no 

breaks found preop  
 VA: CF

Case 3 
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 59 years old  Male
 pseudophakic 
 Temporal Giant Retinal Tear OD from 12 to 6 

o’clock, macula on
 VA: 8/10

Case 4 


