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Table 1: Description of color vision categories for various professional fields in India and predicted fail rate in normals 
and pass rate in individuals with CVD[2]

Category Professional Field Description % normals 
who fail

% CVD who pass

Protans Deutans

CP‑1 Air Force, Navy Pass Martin Lantern test at 6 m* 0.0 0.0 21.66

CP‑2 Aviation Zero errors on Ishihara test 18.15 0.71 0.63

CP‑3 Army, Aviation Pass Martin Lantern test at 1.5 m/read 
correctly plates 22‑25 in Ishihara test

‑ ‑ ‑

CP‑4 Disqualified from the above jobs Failed Martin Lantern test ‑ ‑ ‑

*Prediction rates are given based on Holmes Wright Type A lantern test ‑ CIE recommended protocol[2]
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Recommendations
•	 Use	Color	Assessment	and	Diagnosis	(CAD)	test,	which	
is	a	valid	 test	 for	assessing	 the	 severity	of	 color	vision	
loss[2]	 and	 recommended	 as	 standard	 in	 the	 UK	 for	
the	 professions	 including	 aviation	 and	 rail	 network	
employees[2]

•	 Measure	 visual	 performance	 in	 a	 real-world	working	
environment	will	provide	a	better	metric	to	the	suitability	
of	an	individual	for	a	specific	job.[5]
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S t r i k i n g  t h e  m e t r o n o m e  i n 
morphometric analysis of glaucoma 
- Shifting from Bruch’s Membrane 
Opening - Horizontal Rim Width 
(BMO-HRW) to Bruch’s Membrane 
Opening - Minimum Rim Width 
(BMO-MRW)

Dear	Editor,
The	 neuro-retinal	 rim	 is	 separated	 from	 vitreous	 by	 the	
inner	 limiting	membrane	 (ILM)	 of	 Elschnig.	 ILM	 is	 an	

objective	 inner	boundary	of	neuroretinal	 rim	 tissue	 that	 is	
consistently	detected	by	 spectral-domain	optical	 coherence	
tomography	(SD-OCT).	Currently,	methods	for	neuro-retinal	
rim	width	measurement	 in	 SD-OCT	 employs	 the	 Bruch’s	
membrane	opening	 (BMO)	as	 the	anatomical	border	of	 the	
rim,	referenced	to	a	BMO	horizontal	reference	plane,	termed	
as	“BMO-horizontal	rim	width”	(BMO-HRW).[1]	In	contrast,	the	
Spectralis	OCT	(Heidelberg	Engineering,	Germany)	Glaucoma	
Module	Premium	Edition	(GMPE)	provides	a	new,	objective	
method	of	optic	nerve	head	(ONH)	analysis	using	BMO,	but	the	
neuro-retinal	rim	assessment	is	performed	from	the	BMO	to	the	
nearest	point	on	the	internal	limiting	membrane	(ILM)	rather	
than	on	the	horizontal	reference	plane	[Fig.	1].	This	minimum	
distance	measured	between	the	BMO	and	the	ILM	in	the	ONH	
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is	defined	as	“BMO-minimum	rim	width”	BMO-MRW	[Fig.	1].	
This	parameter	considers	the	orientation	of	the	neuroretinal	rim	
tissue	relative	to	the	point	of	measurement,	and	also	takes	into	
consideration	the	highly	variable	anatomy	of	the	ONH	between	
individuals,	and	quantifies	the	rim	width	perpendicular	to	the	
trajectory	of	axons.	Applicative	examples	of	the	GMPE	software	
in normal [Figs.	 2-4]	 and	glaucoma	patients	 [Figs.	 5-7]	 are	
shown.	Additionally,	this	new	software	provides	an	anatomic	
positioning system [Figs.	2b	and	5b]	where	acquisition	of	data	
is	based	on	fovea-to-BMO-center	axis	(FoBMOC	Axis),	reducing	

the	intra-individual	variability,	as	the	same	piece	of	tissue	is	
examined	every-time	during	 followup.[1-3]	By	automatically,	
aligning	relative	to	the	individual’s	FoBMOC	axis	at	follow-up,	
accuracy	is	achieved	to	detect	changes	as	small	as	one	micron	
in	 the	BMO-MRW,	 thus	 creating	a	new	world	 in	glaucoma	
diagnosis.	Because	of	 the	varying	orientation	of	 the	 retinal	

Figure 1: (a) Three dimensional OCT view of the optic nerve 
head depicting the internal limiting membrane (blue), Bruch’s 
membrane (brown) and Bruch’s membrane opening (brown dot). (b) 
Magnified view of the same OCT of the optic nerve head depicting 
BMO‑MRW (blue line) and BMO‑HRW (brown line)
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Figure 2: Normal non‑glaucomatous optic nerve head. (a) Fundus 
photograph. (b) Infra red image with the FoBMOC of +1.5 degree (plus 
sign depicts macula is above the fovea). (c) Retinal nerve fibre 
layer (RNFL) thickness map reveals normal thickness. (d) Ganglion 
cell layer thickness map reveals normal thickness
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Figure 3: 360 degree section scan of the same normal non‑glaucomatous 
ONH reveals the BMO‑MRW (green arrow) and BMO‑HRW (orange 
arrow). The BMO‑MRW is normal and healthy in all the slices 

Figure 4: (a and b) OCT disc of the same normal non‑glaucomatous 
ONH reveals BMO (red dot), BMO‑MRW (blue arrow), BMO‑HRW 
(orange arrow) and BMO horizontal reference plane (yellow dotted 
lines)
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Every	decision	for	something	(BMO-MRW),	 is	a	decision	
against	 something	 else	 (BMO-HRW)	 [Figs.	 4	 and	 7].	 The	
same	goes	with	 choosing	BMO-MRW	over	 the	 traditional	
BMO-HRW,	but	the	choice	is	for	the	better.	Higher	sensitivity	
in	 early	 glaucoma	detection	 is	 reported	with	 BMO-MRW	
compared	 to	 BMO-HRW.[1]	 Furthermore,	 the	 structure–
function	relationship	is	enhanced	with	BMO-MRW	compared	
to	BMO-HRW,	because	of	geometrically	accurate	properties	
of	 BMO-MRW,	 indicating	 a	 new	 promising	 structural	
marker [Figs.	3	and	6]	 for	 the	detection	of	glaucoma.[4] This 
concept	is	relatively	new	and	interesting,	but	a	promising	one	
which	will	definitely	improve	the	accuracy	in	the	qualitative	
and	quantitative	evaluation	of	ONH.
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ganglion	cell	(RGC)	axons	upon	their	entry	into	the	neural	canal	
relative	to	the	BMO,	Povzay	et al.	&	Chen	and	collaborators	
proposed	 that	 the	minimum	distance	 from	BMO-Retinal	
Pigment	Epithelium	complex	to	the	ILM	represents	the	most	
accurate	measurement	of	the	axonal	content	in	the	neuro-retinal	
rim.[2]

Figure 6: 360 degree section scan of the same glaucomatous ONH 
reveals the BMO‑MRW (green arrow) and BMO‑HRW (orange arrow). 
The BMO‑MRW is normal in all slices except the one on the bottom 
left (pink arrow) depicting the thinning of BMO‑MRW (red arrow) due 
to inferior temporal notchFigure 5: Glaucomatous optic nerve head. (a) Fundus photograph 

reveals infero‑temporal glaucomatous notch. (b) Infra red image with 
the FoBMOC of +1.0 degree (plus sign depicts macula is above the 
fovea). (c) RNFL thickness map reveals inferior RNFL defect. (d) 
Ganglion cell layer thickness map reveals inferior GCL defect
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Figure 7: (a and b) OCT disc of the same glaucomatous ONH reveals 
BMO (red dot), BMO‑MRW (blue arrow), BMO‑HRW (orange arrow) 
and BMO horizontal reference plane (yellow dotted lines)
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Surgical skill assessment rubric for 
Ahmed glaucoma valve implantation 
surgery

Dear	Editor,
Implantation	of	a	glaucoma	drainage	device	is	one	of	the	options	
in	the	management	of	complex	and	refractory	glaucoma.[1] In the 
past,	this	device	was	reserved	for	patients	with	failed	filtration	
surgeries.	However,	 in	 current	practice,	Ahmed	Glaucoma	
Valve	 (AGV)	 is	used	 as	 a	primary	procedure	 especially	 in	
eyes	with	 high	 risk	 of	 trabeculectomy	 failure	 including	
neovascular	glaucoma;	 Irido-corneal	 endothelial	 syndrome;	
secondary	glaucoma	due	 to	uveitis;	 post	 keratoplasty;	 and	
post-vitreo-retinal	surgeries.[2]	Hence,	skill	in	AGV	surgery	is	
crucial	for	ophthalmology	trainees,	especially	those	specializing	
in	glaucoma	management.	Implantation	of	AGV	is	technically	
challenging	with	a	long	learning	curve	especially	for	beginners.	
Currently,	the	emphasis	is	on	assessing	the	competency	of	the	
learner with less inter personnel variations.[3-5]	Tools	have	been	
designed	to	objectively	assess	the	competency	of	an	ophthalmic	
trainee	for	different	surgical	procedures	such	as	Global	Rating	
Assessment	 of	 Skills	 in	 Intraocular	 Surgery	 (GRASIS)[6];	
Objective	assessment	of	skills	in	intraocular	surgery	(OASIS)[7];	
and	Next	Accreditation	System	in	Ophthalmology	(NSA).[5]

The	 “Internat ional 	 Counci l 	 of 	 Ophthalmology	
–	Ophthalmology	Surgical	Competency	Assessment	Rubric”	
(ICO-OSCAR)	is	a	standardized,	internationally	validated	tool	
to	 teach	and	 to	assess	beginner’s	 competence	 in	performing	
surgery.	This	skill-based	rubric	allows	the	trainer	to	objectively	
assess	the	beginner’s	competency	in	performing	a	procedure.	
It	also	gives	the	beginner	a	tool	to	better	understand	one’s	own	
performance.	To	date,	 rubrics	have	been	produced	for	adult	
cataract	surgery	(extracapsular	cataract	extraction,	small	incision	
cataract	surgery,	and	phacoemulsification),[8]	strabismus,[9] lateral 

tarsal	strip,[10]	pediatric	cataract	surgery,[11]	trabeculectomy,[12] 
vitrectomy,[13]	anterior	approach	ptosis	surgery,[14]	pan-retinal	
photocoagulation,[15]	 external	dacryocystorhinostomy[16] and 
pterygium surgery.[17]	Many	rubrics	had	also	been	designed	for	
assessment	of	different	surgeries	on	simulators	in	wet-lab[18,19] 
No	such	tool	exists	for	glaucoma	drainage	devices.	In	this	paper,	
we	describe	our	method	of	developing	a	 rubric	 for	Ahmed	
Glaucoma	Valve	(AGV)	implantation	surgery	and	conducting	
Face	and	Content	validation.	Face	validity	is	the	extent	to	which	
the	rubric	serves	the	aim	of	the	study	(assessment	of	trainee	
skills)	and	Content	validity	 is	 the	extent	 to	which	the	rubric	
covers	all	the	steps	of	the	surgery.

Modified	Dreyfus	model	 of	 skill	 acquisition	 (novice,	
beginner,	advanced	beginner,	competent,	expert)[20] was used to 
structure	this	rubric	with	a	numeric	value	for	each	level	of	skill.	
‘Expert’	is	the	highest	level	of	competence,	when	a	surgery	can	
be	performed	with	intuition,	making	appropriate	modifications	
as	required	in	the	surgical	steps.	As	beginners	are	not	expected	
to	become	expert	during	training,	the	grading	point	‘expert’	
was	excluded.	Surgical	procedure	was	described	stepwise	and	
in	detail	[Fig.	1].	Each	step	is	graded	for	the	level	of	skill,	from	
novice	to	competent,	based	on	performance.	A	description	of	
the	performance	required	for	each	grade	in	a	step	is	elaborated.	
Each	grade	 in	 each	 step	 is	 given	 a	numeric	 value	 starting	
from	novice	 to	competent	 (1–4).	A	 total	of	14	surgical	 steps	
and	5	global	indices	have	been	described	in	the	rubric.	Global	
variations	are	included	for	a	few	surgical	steps	(steps	9	and	14:	
scleral	tunnel/track/patch	graft)	so	that	the	tool	can	be	adapted	
globally.	The	trainee	is	asked	to	score	oneself	at	each	step,	and	
on	 completion	of	 all	 steps,	 the	 total	 score	helps	 the	 trainee	
surgeon	to	know	the	level	of	competency.	The	evaluator	also	
scores	each	step,	and	the	total	score	of	the	evaluator	and	that	
of	the	trainee	are	compared.	If	a	particular	step	is	not	done	by	
the	trainee,	that	step	is	not	scored	(score	=	0).	Based	on	this,	
the	evaluator	would	be	able	to	discuss	the	pitfalls	of	each	step	
and	provide	specific	feedback	to	the	trainee	which	would	make	
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