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What’s  wrong with the 

Current Standard  of  Care?



Bad Blebs



Bad Tubes



Glaucom a  Surgery

Enhance Outflow

Intact Collector 
Sys tem

Circum fe re ntia l
GATT/ OMNI/ ABiC

Se gm e nta l
KDB/ Trabectom e/ Tanito

Hydrus / Is tent

Atrophic Collector 
Channels

Trabeculectom y
Tube Shunt

Suprachoroida l
Cypas s*

XEN
Innfocus / Preserflo

***

Reduce Inflow
ECP
CPC

Micropulse
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Controversy with Angle
Based  Surgery

 Ques tion:
 When is  Minim a lly Invas ive Glaucom a  Surgery (MIGS) 

actua lly Minim a lly Effective Glaucom a  Surgery 
(MEGS)

 Answer:
 When the pa tient’s  inherent d ra ina ge sys tem  is  not 

functiona l
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P roble m : The re  is  no p re op te s t for  
aque ous  ve nous  channe l capacity

Norm a l Advanced  Glaucom a
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Is  there a  way to clinica lly a s ses s  a  
pa tient’s  inherent collector sys tem ?
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Epis cle ra l Ve nous  Fluid  Wave  (EVFW)

 EVFW is  s e e n during I/ A 

 Trans ie nt b lanching of  e p is cle ra l ve s s e ls  
caus e d  by flow of  BSS through colle ctor  
channe ls  ne a r cana l-bas e d  s urgica l s ite s   
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EVFW
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EVFW following MIGS
 GATT

 iStent G1

 iStent inject

 Hydrus

 KDB



GATT wave
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Wave a fter iStent
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EVFW after iStent Inject 
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EVFW after Hydrus
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EVFW after KDB 
Goniotom y
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EVFW dem ons tra ting 
Outflow pa tterns
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Ques tion

Does  p resence or qua lity of  
EVFW correla te  with surgica l 

outcom es?
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Trabectom e
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Trabectom e
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Goal: Study Pa tients  with Diffuse 
vs Lim ited  Wave a fter Trabectom e

 Diffus e  wave  Lim ite d  Wave

P rewav
e

During 
wave

P rewav
e

During 
wave
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Correla tion of  EVFW and  
Trabectom e Outcom es

 Purpose: To determ ine whether the cha racteris t ics  
of  an intraopera tive EVFW correla tes  with 
Trabectom e outcom es .

 Methods : Retrospective Review of  6 8  eyes  of  49  
pa tients  with glaucom a  underwent phaco-
Trabectom e  (63  eyes ) or Trabectom e a lone (5  
eyes ).

 Main Outcom e Measures :  Degree and  extent of  
EVFW, IOP and  glaucom a  m edica tions . 
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Correla tion of  EVFW and  
Trabectom e Outcom es

 Methods : 
 The EVFW was  eva lua ted  in a  m asked  fa shion for wave 

degree (0 -4 ) and  num ber of  c lock hours  (0 -6 ). 

 A d iffuse EVFW (4 ,5 ,6  c lock hours ) was  a  nea r com plete  
b lanching of  the  ep isclera l vascula ture  and  a  poorly 
defined  wave was  m inim a l to no change in the ep isclera l
vascula ture. 

 Pa tients  were grouped  into wave ca tegories  of  d iffuse 
verses  poorly defined  EVFW to determ ine if  there  was  a  
correla tion with pos topera tive IOP. 

 Pa tients  requiring fur ther glaucom a  surgery were 
cons idered  fa ilures . 
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Corre la tion be twe e n IOP, m e ds  and  
outcom e s  for  exte ns ive  vs m inim a l wave

 Baseline IOP: 1 9 .3  m m Hg ± 5 .1  on 2 .7  m eds  ± 0 .9

 At 1 2  m onths :
 Extens ive EVFW (4 ,5 ,6  c lock hours ):
 m ean IOP 1 3 .3  m m Hg ± 2 .7  on 1 .4  ± 1 .2  m ed ica tions  

 Poorly Defined  EVFW:
 Mean IOP 1 8 .4  ± 3 .1  m m Hg on 2 .9  ±0 .9  m ed ica tions  (both 

p=0 .0 0 1 ). 

Exte ns ive  wave  with m arke d  
blanching, 5  clock hours

Poorly de fine d  wave  with trace  
blanching, 0  to 1  clock hour
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Fa ilures
 Ove ra ll, 5 / 68  eye s  (7%), re quire d  fur the r 

glaucom a  s urge ry.  

 Eye s  with a  poorly de fine d  EVFW had  a  m uch 
highe r like lihood  of  fur the r glaucom a  s urge ry, 
4  of  11  or 36%.
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Conclus ions
 EVFW is  a  reasonable intraopera tive snapshot of  the 

overa ll hea lth of  the conventiona l outflow sys tem  
 correla ted  with an im proved  surgica l outcom e for 

Trabectom e

 Absence of  the EVFW im plies  obs truction in the 
intra sclera l trabecula r pa thway, p reventing flow to the 
vis ib le  ep isclera l veins .
 Poor prognos is  
 the  pa tient is  m ore likely to require a  new dra ina ge sys tem  

for the  eye

 The cha racteris tics  of  an EVFW m ay be able to 
p rognos tica te  surgica l outcom es  following Trabectom e
and  other angle based  surgeries .
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Im plica tions
 At this  t im e, there is  no universa l outcom e m arker 

for cana l-based  surgery, because it  is  d ifficult  to 
visua lize/ m easure enhanced  aqueous  flow into the 
venous  collector channels
 Perhaps  the EVFW can p lay a  role?

 Until we have the ab ility to reliab ly determ ine which 
pa tient  would  be bes t  trea ted  with cana l-based  
glaucom a  surgeries , glaucom a  surgeons  will likely 
continue to experience m ixed  results  with MIGS.
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