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What’s  wrong with the 

Current Standard  of  Care?



Bad Blebs
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Bad Tubes
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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

Hydrus / Is tent

Atrophic Collector 
Channels

Trabeculectom y
Tube Shunt

Suprachoroida l
Cypas s*

XEN
Innfocus / Preserflo

***

Reduce Inflow
ECP
CPC

Micropulse

*** Not  FDA Approved     * FDA approva l withd rawnDS Grover  2021



Overview of  
Trabeculotom y
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Why Trabe culotom y in 
Adults ?

 Landm ark a r ticle :  M Grant: “ Fur the r s tud ie s  on facility of 
flow through the  trabe cula r m e s hwork. Arch of 
Ophtha lm ology, 60 :523 , 1958
 “ thre e -four ths  of the  re s is tance  to outflow in the  

e nucle a te d  hum an eye  could  be  e lim inate d  by cre a ting an 
ope ning be twe e n the  ante rior cham be r and  Schle m m ’s  
cana l.”
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 Retrospective review of  1 49  eyes

 Ab externo trabeculotom ies

 Mean +/ - SD follow up  t im e: 9 .5  +/ - 7 .1  yea rs

 Mean +/ - SD IOP a t  la s t  follow up : 15 .6  +/ - 5 .0

 Success  ra te  of  nea rly 90% 

DS Grover  2021



DS Grover  2021



 Purpose: eva lua te surgica l outcom es  of  trabeculotom y in 
s teroid  induced  glaucom a

 Des ign: Multicenter retrospective s tudy

 Methods :  Com pared  1 21  eyes  with s teroid  induced  
glaucom a  tha t underwent a  trabeculotom y with 1 08  
POAG eyes  and  42  eyes  with Steroid  induced  glaucom a

 Results :
 3  yea r probab ility of  success
 Trabeculectom y group : 5 5 .8  %
 Trabeculotom y group : 7 8 .1 % 
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 Purpose: Com pare a  m odified  technique for 360 -
degree suture  trabeculotom y with a  trabeculotom y
perform ed  us ing m eta l trabeculotom es

 Method : Retrospective com para tive cha r t review

 Results :
 Succes s  ra tes  a t 1 2  m onths  for POAG

 3 6 0  trabeculotom y: 8 4 %  (Mean IOP 1 3 .1  m m Hg)
 Meta l t rabeculotom e: 3 1 % (Mean IOP 1 5 .2  m m Hg)

 Succes s  ra tes  a t 1 2  m onths  for SOAG
 3 6 0  trabeculotom y: 8 9 %
 Meta l t rabeculotom e: 5 0 %
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Problem s  with 
Trabeculotom y Ab Externo

 Length of  t im e (3 0 -60+ m inutes )

 Num erous  Conjunctiva l and  Sclera l sutures  
required

 Viola te the conjunctiva
 May preclude or d im inish success  ra tes  for a  

subsequent trabeculectom y

 Rela tively invas ive
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The Evolution of  
Trabeculotom y in Adults
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360  Degree Ab Interno Trabeculotom y

with a  Suture
AKA

GATT P roce dure

(Gonios copy As s is te d  Trans lum ina l
Trabe culotom y)
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GATT
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5 -0  P rolene Suture GATT
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GATT video
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 8 5  eyes  of  8 5  pa tients  underwent the GATT p rocedure with a t 
lea s t 6  m onths  follow-up
 In b ila tera l cases , one eye was  random ly excluded

 5 7  pa tients  with POAG
 1 2  m onths  follow up:

 IOP decreased  by 11 .1m m  Hg (SD=6 .1 )
 1 .1  fewer glaucom a  m edica tions  a t 12  m onths . 

 2 8  pa tients  with s econdary glaucom a
 1 2  m onths :

 IOP decreased  by 19 .9  m m  Hg (SD=10 .2 )
 1 .9  fewer m edica tions

 The cum ula tive p ropor tion of  fa ilure  a t 1  yea r ranged  from  0 .1  to 
0 .3 2 , depend ing on the group.
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 Retrospective Char t review of  pa tients  < 30  yea rs  old  
with a  dysgenic anterior s egm ent angle and  
uncontrolled  PCG or JOAG

 1 4  eyes  of  1 0  pa tients  underwent a  GATT with >1 2  
m onths  follow up.  

 Age range 1 7  m onths  to 30  yea rs

 Mean decrease in IOP from  27 .3  to 1 4 .8m m Hg

 Mean decrease in m eds  from  2 .6  to 0 .86
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 GATT pa r ticipants  198  eyes  of  198  pa tients         
with p reopera tive IOP ≥ 18m m Hg 

 No p rior IOP lowering surgery.

 Focus ing on 18  - 24  m onth follow up
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Dem ographics
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Pre-opera tive Characteris tics
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Com plica tions
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More outcom es  da ta  on GATT 
(>2 0  peer reviewed  publica tions )

 Aktas Z, Ucgul AY, Bektas C  et  a l.  “Surgica l Outcom es  of Prolene Gonioscopy-ass is ted  Trans lum ina l Trabeculotom y in Pa t ients  With Modera te to Advanced  Open-Angle Glaucom a.”  J  Glaucom a. 201 9  Oct ;28 (1 0):884-888

 Aktas Z, Ozm en MC, Ata lay HT  et  a l.  ”Eva lua t ion of episclera l venous  fluid  wave during gonioscopy ass is ted  t rans lum ina l t rabeculotom y in pa t ients  with advanced  glaucom a.”  Eye (Lond). 201 9  Apr;33 (4 ):668-673

 Boese EA, Shah M.  “Gonioscopy-ass is ted  Trans lum ina l Trabeculotom y (GATT) is  An Effect ive Procedure for Steroid -induced  Glaucom a.”  J  Glaucom a. 201 9  Sep;28(9 ):803-807

 Baykara M, Poroy C, Erseven C. “Surgica l outcom es  of com bined  gonioscopy-ass is ted  t rans lum ina l t rabeculotom y and  ca ta ract  surgery.” Ind ian J  Ophtha lm ol. 201 9  Apr;67 (4 ):505-508

 Aktas Z, Ozm en MC, Ata lay HT  et  a l.  ”Eva lua t ion of episclera l venous  fluid  wave during gonioscopy ass is ted  t rans lum ina l t rabeculotom y in pa t ients  with advanced  glaucom a.”  Eye (Lond). 201 9  Apr;33 (4 ):668-673

 Grover DS, Sm ith O, Fellm an RL  et  a l.  “Gonioscopy-ass is ted  Trans lum ina l Trabeculotom y: An Ab Interno Circum ferent ia l Trabeculotom y: 24  Months  Follow-up.  J  Glaucom a. 201 8  May;27(5 ):393-401

 Grover DS, Godfrey DG, Sm ith O  et  a l.  “Outcom es  of Gonioscopy-ass is ted  Trans lum ina l Trabeculotom y (GATT) in  Eyes  With Prior Incis iona l Glaucom a Surgery.”  J  Glaucom a. 201 7  Jan;26 (1 ):41 -45

 Grover DS, Fellm an RL.  “Gonioscopy-ass is ted  Trans lum ina l Trabeculotom y (GATT): Therm al Suture Modifica tion With a  Dye-s ta ined  Rounded  Tip.”  J  Glaucom a. 201 6  Jun;25(6 ):501 -4 . 

 Grover DS, Sm ith O, Fellm an RL  et  a l.  “Gonioscopy ass is ted  t rans lum ina l t rabeculotom y: an ab interno circum ferent ia l t rabeculotom y for the t rea tm ent  of prim ary congenita l glaucom a and  juvenile  open angle glaucom a.”  Br J  
Ophtha lm ol. 201 5  Aug;99(8 ):1 092-6

 Grover DS, Godfrey DG, Sm ith O et  a l.  “Gonioscopy-ass is ted  t rans lum ina l t rabeculotom y, ab interno trabeculotom y: technique report  and  prelim inary results .”  Ophtha lm ology. 201 4  Apr;1 21 (4 ):855-61

 Guo CY, Qi XH, Qi JM. “Sys tem at ic review and  Meta -ana lys is  of t rea t ing open angle glaucom a with gonioscopy-ass is ted  t rans lum ina l t rabeculotom y.”  Int  J  Ophtha lm ol. 2020  Feb 1 8 ;1 3(2 ):31 7-324

 Olgun A, Aktas Z, Ucgul AY.  „XEN gel im plant  versus  gonioscopy-ass is ted  t rans lum ina l t rabeculotom y for the t rea tm ent  of open-angle glaucom a.”  Int  Ophtha lm ol. 2020  Jan 6 .

 Rahm atnejad K, Pruzan NL, Am anullah S  et  a l.  “Surgica l Outcom es  of Gonioscopy-ass is ted  Trans lum ina l Trabeculotom y (GATT) in  Pa t ients  With Open-angle Glaucom a.” J  Glaucom a. 201 7  Dec;26(1 2):1 1 37-1 1 43



Intra -opera tive tricks
 What happens  with intraopera tive b leed ing

 What happens  when the suture s tops

 What happens  when the suture com es  a round  360  
and……
 Its  not in the angle
 You don’t s ee it
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Intraopera tive Bleed ing
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When suture com es  
out of  cana l
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What Happens  when 
suture s tops?!
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Surgica l Pea rls  for 
Beginning Angle Surgeon

 Mus t know angle ana tom y

 Practice perform ing intra -opera tive 
gonioscopy
 After a  phaco, p lace  a  Swann Jacob  

gonio prism  on the  eye and  t ry to 
view the angle

 Perform ing is tent, Tanito Goniotom y, 
KDB or Trabectom e m ay be an eas ier 
firs t  introduction to angle surgery

 Perform  firs t  ca se in  pseudophakic
pa tient

 Mainta in AC a t a ll t im es  with vis co-
ela s tic

 Place pa tient in  reverse Trendelenberg
 Minim ize EVP
 Minim ize b lood  reflux
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Bas ic Pea rls  for GATT
 Make the sm a lles t b lunt on 

the prolene tip  a s  poss ible

 Keep the anterior cham ber 
form ed
 Healon GV

 Always  have a  good  view

 Be Gentle

 Place a  sm a ll am ount of  
hea lon on the gonio prism

 If  you cannot s ee, use  
hea lon to push away blood

 If  too m uch bleed ing
 Washout the entire  a / c
 Increase reverse 

trendelenburg
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Surgica l Pea rls  for 
Experienced  Angle Surgeon

 Pass  the suture from  inferiorly to 
nasa l
 Counter clockwise for right eyes
 Clockwise for left  eyes

 Based  on level of  blood  reflux and  
episclera l venous  fluid  wave, leave 
vis co-ela s tic in the a / c
 Grea ter wave and  reflux 

 leave 30 -40% hea lon fill
 Minim a l wave and  reflux, 

 leave 0 -10% hea lon fill

 If  suture s tops
 Pull on p roxim a l end  and  one will 

crea te a  lim ited  –otom y
 Then pas s  suture in  oppos ite 

d irection to trea t  rem a ining angle
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Suture vs Ca theter
Suture

 Cos t ~4  USD

 Less  likely to kink

 Stronger

 Eas ier to push but requires  
m ore effor t  a t  the  end

Ca theter

 Cos t > 750  USD

 Guide light help  especia lly 
in PCG/ JOAG

 If  kink, you’re  done

 Usua lly goes  a round  the 
cana l a  b it  ea s ier
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When I use GATT
 POAG

 Mild / m odera te  s ta ges
 With or without  PHACO

 SOAG
 All s ta ges

 m ild , m odera te  and  
advanced

 With or without  PHACO

 Pa tients  with rea l glaucom a  
who need  rea l IOP lowering
 Not the OHTN on one m ed

 Bes t pa tients :
 Mild / Mod  POAG
 Avas tin induced  glaucom a
 PXF
 Steroid  induced  glaucom a
 NG Uveitics
 Traum atic glaucom a

 Once eye is  q uiet
 PCG/ JOAG
 Newly d ia gnosed  glaucom a

 Eye hasn’t  been abused  
by gt ts for decades
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Pa tient Exclus ion
 Advanced  d isease when pa tient doesn’t  have an 

intact  collector sys tem

 Pa tient  needs  an IOP of  12m m Hg on no m eds

 Cannot be taken off  b lood  thinners  for 1 -2  weeks

 Cannot lim it  activity for 1 -2  weeks

 Cannot s leep  with HOB eleva ted

 Uns table IOL

 Broad  a reas  of  PAS
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Pos t-op  Regim en
 1 st week, antib iotics  4x/ day and  s teroids  4 -6x/ day

 If  IOP is  above 17m m Hg, add  P ilo qhs

 If  IOP is  above 22m m Hg, add  P ilo BID

 At POW# 1 , s top  antib iotics , use PF 4x/ day

 Keep  HOB eleva tion for firs t  1 -2  weeks  (or until 
hyphem a gone)

 Have pa tient s leep  on s ide of  surgery (if  needed)
 Blood  will pool tem pora lly, not nasa lly
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Pos t-op  Regim en
 Take back to OR for a / c washout a t  POD7 -10  if  

hyphem a s till s ignificant

 Keep  pa tient on top ica l s teroids  until a / c quiet

 Trea t IOP with p ilo firs t  then beta -blocker or 
com bined  m eds  if  one sees  a  s teroid  response

 Once a / c is  quiet , taper to PF qday and  P ilo qhs for 
3 -6  m onths

 If  IOP not idea l, cons ider la tanopros t qhs and / or 
t im olol qAM
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Conclus ions
 GATT procedure:
 Novel
 Safe
 Minim ally Invas ive
 Conjunctiva l spa ring
 Success ful
 24  m onths
 Mean IOP decreased  from  2 6 .1 m m Hg to 1 4 .5 3  m m Hg
 Mean m eds  decreased  from  3 .1 3  to 1 .4 3
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Conclus ions
 Suture GATT (5 -0  p rolene) is  equa lly effective
 Cos t is  4  USD com pared  to >$750  for ca theter
 Poss ib ly eas ier to teach technique with ca theter

 When d iscuss ing MIGS, we need  to s ta r t  d is cuss ing 
cos t-effective delivery of  ca re
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Bryce Ford , MD
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GATT Worldwide
 Perform ed  a ll a round  the world  includ ing:

 Aus tra lia
 Brazil
 Bulgaria
 Canada
 Chile
 China
 Colom bia
 Cos ta  Rica
 Ind ia
 Iraq
 Ita ly
 Japan
 Lebanon
 Mexico
 Nepa l
 Nigeria
 Pakis tan
 Peru
 Rom ania
 Saudi Arab ia
 Switzerland
 Turkey
 United  Kingdom
 United  Sta tes
 And m ore…..

GATT perform ed  in >2 4  
countries  a round  the world

DS Grover  2021



For those who wish 
to lea rn GATT

 For the pas t 3  yea rs  we 
have taught a  course  a t the  
AAO
 Ins truct iona l GATT course 

with interna tiona l exper ts

 I have an open door policy 
in m y OR for anyone 
wishing to lea rn GATT

 Interes ting how procedures  
a re  lea rned  and  taught 
without indus try suppor t  
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Thank you for your t im e

Contact  Inform ation:
Davinder S. Grover, MD, MPH
Glaucom a Associa tes  of  Texas
dgrover@glaucom aassocia tes .com
0 0 1 .2 1 4 .3 6 0 .0 0 0 0
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