
BIELLA 

Vincenzo  Ferrara, MD 
 

Ospedale degli Infermi 
Biella – ITALY 

vince.ferrara@tin.it 

 

ILM REMOVAL:  
Is it so safe? 



Inverted ILM flap Large Holes 

Using ILM to avoid failures in Macular Holes 



Inverted ILM flap technique may 
induce glial cell proliferation, 
resulting in the macular hole 
filling with proliferating cells that 
enhance closure. 
 

Using ILM to avoid failures in Macular Holes 



VA: 0,2  

VA: 0,4  

…4 months later 

Safe ILM Peeling in Diabetic Macular Edema 

Worried about deroofing the cyst by peeling… ? 



Statement: 

‘To play’ with ILM is feasible and in 
some instances improves 

anatomical and functional results 

 

Nevertheless ILM peeling 
can result harmful to the 

retina 
  



Ophthalmic Surg Lasers Imaging Retina. 2014 

Inadvertent inner retinal 
trauma at the grasp site … 



Am J Ophthalmol 2003;135:178–182. 



ILM Peeling side-effects (Early\Late) 



Retina SANFL 

SANFL= Swelling Arcuate Nerve Fiber Layer 

ILM Peeling side-effects (early) 



Retina dimples (DONFL) 

DONFL= Dissociated Optic Nerve Fiber Layer 

ILM Peeling side-effects (late) 



Dissociated Optic Nerve 
Fiber Layer (DONFL) 
after Internal Limiting 
Membrane Peeling 

ILM Peeling side-effects (late) 



                                                                       “… 
the DONFL appearance might be related to 
ILM peeling and is not associated with the loss 
of optic nerve fibers.” 
  



 
“…62.2% of the eyes with ILM peeling 

exhibited the DONFL appearance, compared 
with 0% of the eyes without ILM peeling…” 

 



ILM Peeling side-effects 

Retinal sensitivity was 
significantly lower at the temporal 
quadrants @ 3 and 6 months.                                                                                                      

Ganglion Cell Complex (GCC) 
 

1 ganglion cell axons (RNFL)  
2 ganglion cell bodies (GCL)  
3 inner-plexiform layer (IPL) 



RETINA 35:498–507, 2015 



RETINA 35:498–507, 2015 

Lower	  Mean	  Sensi-vity	  



RETINA 35:498–507, 2015 

Higher	  Scotoma’s	  Rate	  



Retinal Sensitivity in Peeled and 
Unpeeled Areas   

of eyes operated for macular hole 
     work in progress… 

•  25	  G	  PPV	  
•  Dual	  Blue	  ILM	  Staining	  
•  Clockwise	  peeling	  	  un-l	  2°	  arteriolar	  branch	  
•  Complete	  Air\SF6	  tamponade	  	  
•  Face	  down	  posi-oning	  2	  days	  (8	  hrs	  daily)	  	  	  

.	  Nidek	  Microperimetry	  MP-‐1	  

.	  Grid	  of	  8°	  customised	  eccentric	  to	  fovea	  	  

.	  Macula	  20°	  10	  dB	  (41)	  

.	  S-mulus	  Golmann	  III,	  200ms	  

.	  Strategy	  4-‐2	  



Sensibility	  follow	  up	  @	  1	  week	  
Preop	   1	  week	  



Sensibility	  follow	  up	  @	  1	  month	  

1	  month	  Preop	  



Sensibility	  follow	  up	  @	  1	  month	  
Preop	   3	  months	  

VA	  0,1	   VA	  0,3	  



Sensibility	  follow	  up	  @	  3	  months	  
Preop	   1	  week	  

1	  month	   3	  months	  

Phakic,	  female,	  46	  yrs:	  SF6	  20%	  inverted	  flap	  



Phakic,	  male,	  56	  yrs:	  SF6	  30%	  



Pseudophakic,	  female,	  52	  yrs:	  SF6	  20%	  



Pseudophakic,	  female,	  59	  yrs:	  Air,	  Inverted	  flap	  



Provisional data 



Peel stresses are concentrated 
on the edge, creating an 
extremely high and 
concentrated tensile load.  

ILM Peeling damage mechanism 



Peel forces concentrate stress 
at smaller areas causing 
failure at lower force levels 
than those observed in 
tension and shear Speed of 

peeling… 

ILM Peeling damage mechanism 



Tissue Processing and Immunohistochemistry (IHC) :  
 

in 75% of cases with poor clinical  
outcomes, neuro-filaments were  
found in the posterior face of  
the excised membranes 

Invest Ophthalmol Vis Sci . 2014;55 

Neuro-filament staining, being a marker for axonal 
elements, confirms the suspicion of a mechanical 
disruption of the RFNL 
 



Müller cell endfeet and their adherent inner processes 
showed severe swelling or even were extinguished 

ILM Peeling damage mechanism 



Increased vulnerability of stretched neurons 
(to 130% of their original length for 1 sec) is attributable 
to the surprisingly high ROS produced in the 
cells even when stretch is sub-lethal. 

(ROS) Reactive Oxygen Species  

(NO) Nitric Oxide 



Retinal ganglion cells are 
themselves capable of 
mechano-sensitive ATP 
release and autocrine 
stimulation of P2X7 
receptors upon stretch. 

courtesy of Paul Hahn, MD, PhD 



Neurons can be damaged 
when tissues are stretched or 
swollen; while astrocytes can 
contribute to this process, the 
mechano-sensitive response 
from neurons is unclear. 

Courtesy of Paul Hahn, MD, PhD 



ILM peeling is manually exerted on a 
bare axon 

Speed, Force, Angle and 
Direction of this 
maneuver must be better 
codified 

Conclusions 




