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Uses of Heavy Liquids, Oils & Gases	


Tamponade Tissue Manipulation

Uses



Location drives what the surgeon uses	


Silicone Oil 
SF6 - Gas 

C3F8 - Gas 

Densiron - Heavy Silicone Oil 
F-Decalin - Heavy Liquid 
F-Octane - Heavy Liquid 

F6H8 - Heavy Liquid 
Inferior Retina 

Superior Retina 



Heavy Liquids	

F-Decalin F-Octane F6H8 

Indications Tissue manipulation Tissue manipulation 
Tissue manipulation 

Removal of Silicone Oil 

Removal End of surgery End of surgery 
Usually after 2-3 wks 

No more than 3 mths 

Specific Gravity 1.93 1.76 1.33 

Interfacial 
Tension 57.8 55.0 49.1 

Refractive 
Index 1.31 1.27 1.34 

Viscosity 5.5 1.2 3.5 

Vapour 
Pressure 13.5 57 <1 

Boiling Point 
(0C) 142 105 223 

Lipophilic No No Yes 



What The Numbers Mean?	




Specific Gravity	


�  Weight of the liquid 
�  Water - 1.00 
�  Aqueous - 1.00 
�  Silicone Oil - 0.97, lighter so it floats in the eye 

�  Used to treat superior retinal breaks 

�  Densiron 68 - 1.06, heavier so it sinks 
�  Used to treat inferior retinal breaks 



Specific Gravity cont’d	


�  Why so important? 
�  Tiny arteries of the retina can be compressed by heavy 

liquids 
�  Over time, this crushing can cause damage due to reduced 

blood supply 

�  F-Decalin (1.93) and F-Octane (1.76) can only be used 
during surgery and must be removed at the end because 
of their specific gravity 

�  F6H8 (1.33) can remain for up to 3 months 

�  Silicone Oil (0.97) can remain indefinitely 



Viscosity	


�  Thickness of the liquid 

�  How resistant liquid would be if moving something 
through it 

�  The lower the viscosity the easier it is to inject and 
remove the substance 



Interfacial Tension	


�  Chemical force in a liquid that tends to hold it together 

�  The higher the value, the less likely it will pass through a 
hole in the retina 



Refractive Index	


�  Ability of liquid to bend light 

�  A liquid with a refractive index closer to water is more 
difficult to visualize and distinguish from aqueous 

�  Ideal - refractive index significantly different from 
aqueous (1.33) 
�  F-Octane (1.27) - easily visualized 
�  F-Decalin (1.31) - not as easily visualized 



Vapour Pressure	


�  How easily a material vapourizes  

�  Higher vapour pressure means the easier it is for a liquid 
to evaporate or vapourize during a procedure 



Boiling Point	


�  The higher the boiling point the less likely a liquid will 
vapourize during a photocoagulation procedure 

�  Ophthalmic liquids are required to have a boiling point 
higher that water  



Lipophilic/Lipophobic	


�  Lipo - fat or oil 

�  Philic - loving or can combine with 

�  Phobic - hates or does not combine with 

�  F6H8 is lipophilic  
�  Can be used to remove small droplets of silicone oil 
�  Oil dissolves in the F6H8 and is removed easily 



Heavy Liquids	

F-Decalin 
F-Octane 



F-Decalin���
F-Octane	


�  What is it? 
�  Perfluorocarbon liquid 
�  Perfluoro - means surrounded by Fluorine 

�  Fluorine and carbon atoms bind very strongly together, the 
compounds are very un-reactive and almost inert 



Perfluorocarbon liquid 
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F-Decalin���
F-Octane	


�  When is F-Decalin/F-Octane used? 
�  Tissue manipulation 



F-Decalin���
F-Octane	


�  When is F-Decalin/F-Octane used? 
�  Tissue manipulation 
  - reattach the retina by displacing the SRF (helps in 
localization of small retinal hole) 
 - avoid the need for posterior retinotomy  
 - displaced subretinal hem 
�  Protect the macula during removal of dislocated fragment 
�  Stabilize/immobilization the retina  

 



F-Decalin���
F-Octane	


�  The Time Factor 
�  Removed at conclusion of surgery 



Complications 

�  long term tamponade can lead to: 

�  mechanical toxicity, weight damage to PR. 

�  chemical toxicity (H ion) activate fibroblastic reaction 
leading to ERM. 

�  Dispersion of PFO and loss of optical clarity (can 
migrate to AC). 



Subretinal perfluorocarbon 
bubbles 
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Ω Omega  sign 
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•  Small gauge vitrectomy, esp with non-valve 
cannula 

•  Large tear or retinotomy 
•  Lack of saline rinse 



Heavy Liquids	

F6H8 



F6H8	


�  What is it? 
�  Semi-fluorinated compound 
�  Made of 16 carbon atoms 

�  6 atoms are surrounded by Fluorine 
�  8 are surrounded by Hydrogen 



F6H8	


�  When is F6H8 used? 
�  Tissue manipulation 
�  Dissolving silicone oil (lipophilic) 

Silicone Oil droplets Eye filled with F6H8 - silicone oil dissolved 



F6H8	


�  The Time Factor 
�  Can be left in the eye for a short period 

�  Usually 2-3 weeks 
�  Max 3 months 



F6H8	


�  Complications 
�  Inflammation++ 
�  Epiretinal membrane 
�  50% hypotony 
�  Dispersion of the liquid and loss of optical clarity 



Perfluorocarbon Liquid Dispersion 



Pupillary Membrane 



Pupillary Membrane Corectopia 



Cataract 



Perfluorocarbone liquid bubbles 
in AC 

7/26/17 

36 



Tamponades	




Tamponades	

Densiron 68 Silicone Oil 

Indications Tamponade for inferior retina 
& giant retinal tears Tamponade for superior retina 

Removal 
Usually after 3-5 wks 

No more than 3 mths 
Indefinite  

Specific Gravity 1.06 .97 

Interfacial Tension 40.8 
23.3 (1000 cP) or 

35.4 (5000 cP) 

Refractive Index 1.39 1.40 

Viscosity 1400 1000 or 5000 cP 

Vapour Pressure Combination product - N/A N/A 

Boiling Point (0C) Combination product - N/A N/A 

Lipophilic Combination product - N/A N/A 



Silicone Oil	

�  What is it? 

�  Viscous liquid that is a polymer 

�  Not all silicone oils are created equally! 
�  Industrial grade vs. Medical grade vs. Ophthalmic grade 
�  Ophthalmic grade silicone oil 

�  Goes through special purification steps to remove “short chains” 
that can cause inflammation in the eye 

�  Length of implantation is determined by the surgeon 



Silicone Oil	


�  Types 
�  1,000 centipoise 
�  5,000 centipoise 

�  Difference between the types… 
�  1,000 is easier to inject and to remove 
�  5,000 is less likely to emulsify 



Silicone Oil	


�  When is silicone oil used? 
�  Tamponade 
�  Tears/detachments localized in the superior retina 

�  Retinal detachments 
�  Giant retinal tears 

�  Air travel immediately postop 
�  Monocular patient 
�  Difficulty with post-op head position (children…etc) 
�  Retinal detachment/Acute Ret Necrosis or CMV   

 



Silicone Oil	


�  The Time Factor 
�  Can be left in the eye for as long as needed based on 

surgeon experience 
�  Risk of re-detachment after removal of oil 



Silicone Oil Complications 

�  Pupillary block 

�  Emulsification  

�  Band keratopathy 

�  Intraocular lens implant 

43 



Inferior PI to prevent pupilliary block 
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Silicone Oil Complications 

�  Pupillary block 

�  Emulsification  

�  Band keratopathy 

�  Intraocular lens implant 
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Silicone Oil Complications 

�  Pupillary block 

�  Emulsification  

�  Band keratopathy 

�  Intraocular lens implant 
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Silicone Oil Complications 

�  Pupillary block 

�  Emulsification  

�  Band keratopathy 

�  Intraocular lens implant 



Silicone Oil Complications 

�  Glaucoma 2-40% 

�  Hypotony 

�  Cataract in phakic patients 

�  Peri-silicone proliferation 

�  Refractive error change 



Silicone Oil Complications 

�  Glaucoma 2-40% 

�  Hypotony 

�  Cataract in phakic patients 

�  Peri-silicone proliferation 

�  Refractive error change:     
 Phakic 4-6 D hyperopia    
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Tamponades	

Heavy Silicone Oil - Densiron 68 



Densiron 68	


�  What is it? 
�  Heavy silicone oil 
�  Mixture:         

�  69.5 %    Silicone Oil 5000               
�  30.5%     Perfluorohexyloctane (F6H8) 



Densiron 68	


�  When is Densiron used? 
�  Tamponade 
�  Tears/detachments localized in the inferior retina 

�  Inferior and posterior retinal detachment 
�  Inferior traumatic detachments 
�  Inferior giant tears 
�  Inferior detachments with PVR 



Densiron 68	


�  The Time Factor 
�  Can be left in the eye for a longer period 

�  Usually 3-5 weeks 
�  Max 3 months 
�  Inflammation++(F6H8) 



Densiron 68 Removal Technique	


�  19 G needle 

�  Needle no longer than 1 inch 

�  High vacuum settings  

�  The needle should not be over the disc until nearly the 
end 

�  The last drop will be stuck to the sides of the needle 
(lollipop). When the needle is removed, the last drop will 
be scraped by the sclerotomy back into the eye. This is 
best removed by passive aspiration using a backflush 
needle. 



To remove Densiron, we recommend the use of a 19 gauge cannula, cut to 
the correct length. 



A 3 port pars plana approach is used.  The sclerotomy on the right is slightly 
enlarged in order to admit a 19 gauge cannula. 



The cannula is inserted into the bubble of Densiron.  It is connected to a 
vitrectomy machine.  The maximum suction is applied.  It is not necessary 
to raise the height of the infusion bottle. 



The bubble gets smaller and smaller 

 



The last droplet of Densiron has a tendency to cling to the outside of 
the cannula 

 



It is possible to use the light pipe to encourage the bubble to go up the 
cannula. 

 



When the cannula is removed, a few droplets may be found at the 
posterior pole.  These are easy to remove. 
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Gases	

SF6 

C3F8 



Types of gases 

� SF6 (Sulphur Hexafluoride) 

� C3F8 (perfluoropropane) 



SF6���
C3F8	


�  What is it? 
�  SF6  

�  Sulphur Hexafluoride 
�  Liquefied, compressed gas 
�  Density - 5 times greater than air 
�  Non expansile conc 20% 

�  C3F8 
�  Perfluoropropane 
�  Liquefied gas 
�  Density - 6 times greater than air 
�  Non-expansile conc 16% 



SF6���
C3F8	


�  The Time Factor 
�  Gas will slowly absorb into the bloodstream 

�  SF6 - lasts approx 2-3 weeks 
�  C3F8 - lasts approx 5 weeks 



Indications 

�  Pneumatic retinopexy 

�  Pneumatic displacement of submacular hemorrhage 

�  For repair of macular hole 
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