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Coincident keratoconus and Fuchs’ 
e n d o t h e l i a l  d y s t r o p h y :  D u a l 
dystrophies mask progression

Nancy Wang1,2, James McKelvie1,2

We	 present	 an	 interesting	 case	 of	 a	 58-year-old	 woman	 who	
presented	 coincident	 keratoconus	 and	 Fuchs’	 endothelial	
dystrophy.	 During	 the	 7months	 following	 initial	 presentation,	
a	 decline	 in	 visual	 acuity	 was	 associated	 with	 an	 apparent	
improvement	 in	 keratoconus,	 as	 characterized	 by	 corneal	
tomography	parameters,	while	an	increase	in	corneal	pachymetry	
was	 also	 observed.	 The	 patient	 has	 been	 managed	 with	 left	
endothelial	keratoplasty.	This	case	poses	the	interesting	question	
of	 how	 to	 classify	 coincident	 corneal	 disease,	 as	 traditional	
parameters	 for	 grading	 the	 severity	 of	 KC	 are	 altered	 by	 the	
presence	 of	 Fuchs’	 Endothelial	 Corneal	 Dystrophy	 and	 vice	
versa.	 In	 such	 cases,	 it	 is	 important	 to	 be	 aware	 of	 coincident	
disease	to	more	accurately	assess	progression	when	considering	
treatment options and timing.
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Keratoconus	(KC)	is	a	corneal	ectatic	disorder	present	in	at	least	
1:2000	individuals	that	typically	manifests	in	young	adulthood	
with	decreasing	 visual	 acuity	 associated	with	progressive	
corneal	ectasia,	myopia,	and	irregular	astigmatism.[1-3] Disease 
progression	often	slows	down	in	the	third	or	fourth	decade	
of	 life	 but	 can	 continue	 at	 a	 slower	 rate	 in	 older	patients.	
Progression	can	be	established	and	quantified	using	the	ABCD	
or	 other	 similar	 grading	 systems	 that	 summarize	 complex	
changes	in	corneal	shape	and	thickness.[4]

Fuchs’	endothelial	corneal	dystrophy	(FECD)	is	characterized	
by	a	decrease	 in	endothelial	cell	density	and	regularity	and	
eventually,	 in	 advanced	 cases,	 leads	 to	progressive	 corneal	
edema.[5,6]	Decreased	 visual	 acuity	 (VA)	 is	 largely	 due	 to	
the	 formation	 of	 corneal	 guttae	 and	 edema	 and	 in	 some	
cases,	 FECD	may	be	hereditary.[5,7]	Corneal	 edema	and	 the	
associated	visual	changes	may	initially	improve	over	the	day	
but	 eventually	persist	 as	 endothelial	 function	progressively	
declines.	FECD	has	a	female	preponderance	of	3:1	with	onset	
typically	in	the	fourth	decade	of	life	and	a	prevalence	of	4–10%	
in	adults	over	40	years	of	age.[6,8]

Case Report
We	present	the	case	of	a	58-year-old	woman	who	was	initially	
diagnosed	with	progressive	KC	by	her	optometrist	at	the	age	
of	43.	She	had	no	history	of	asthma,	eczema,	hay	fever	or	eye	
rubbing,	and	no	family	history	of	KC.	Several	family	members	
had	been	previously	diagnosed	with	FECD,	 including	her	
mother,	maternal	 grandfather,	 and	 several	 other	maternal	
family	members.	The	patient	had	no	previous	history	of	eye	
surgery	or	treatment	for	her	KC	and	reported	progressively	
declining	 vision	 and	 glare,	worse	 over	 the	 last	 3	 years,	
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unbeknown	 to	 the	patient	which	 eye	was	 affected.	Visual	
changes	were	most	noticeable	in	the	mornings	and	triggered	
referral for assessment and treatment.

On	examination,	 the	best	spectacle-corrected	VA	was	6/9	
and	6/18	in	the	right	and	left	eye,	respectively.	The	slit-lamp	
examination	demonstrated	significant	bilateral	central	guttata	
and	paracentral	thinning	in	her	left	cornea	[Fig.	1a].	Pentacam	
tomography demonstrated irregular astigmatism with inferior 
steepening	consistent	with	KC	in	the	left	and	forme	fruste	KC	in	
the right eye [Fig.	1b].	Corneal	thickness	at	the	thinnest	location	
was	measured	at	535	µm	on	the	right	and	486	µm	on	the	left,	
which	 increased	 to	495	µm	over	7	months	 [Fig.	 1b].	 Severe	
central	endothelial	cell	loss	precluded	accurate	assessment	of	

central	endothelial	cell	counts;	peripheral	counts	demonstrated	
cell	densities	of	2439	cell/mm2	for	the	right	eye	and	2658	cell/mm2 
on the left eye [Fig.	1a].	Besides,	high-definition	(HD)	cornea	
Optical	coherence	tomography	(OCT)	showed	hyper-reflective	
endothelium	bilaterally,	a	 feature	of	FECD[9]	These	findings	
were	consistent	with	a	diagnosis	of	coincident	KC	and	FECD.	
Optical	coherence	tomography	of	the	right	eye	demonstrated	
granularity	and	thickening	consistent	with	mild	stromal	edema.

The	patient	declined	treatment	and	was	monitored	for	further	
visual	decline	or	progression	of	KC	and	FECD.	During	the	7	
months	following	the	presentation,	VA	deteriorated	from	6/18	
to	6/36	in	the	left	eye	and	remained	stable	at	6/9	in	the	right	eye	
Fig.	1c.	depicts	Pentacam	the	Berlin/Ambrosio	Display	(BAD)	

Figure 1: (a) Top row: specular microscopy and corneal photographs showing corneal guttae bilaterally. Bottom row: HD cornea OCT showing 
hyper‑reflective endothelium bilaterally. (b) Pentacam tomography of the right eye and left eye at presentation (left) and the left eye 7 months 
later. (c) Pentacam Berlin/Ambrosio Display showing left eye at presentation (left) and after 7 months (right). (d) ABCD progression analysis of 
keratoconus showing improvement in all metrics, other than visual acuity (D), at 7 months

dc

b

a



3076	 Indian Journal of Ophthalmology	 Volume	68	Issue	12

showing	left	eye	at	presentation	(left)	and	after	7	months	(right).	
Front	and	back	elevation	maps	demonstrate	elevation	patterns	
consistent	with	advanced	KC.	Note	the	change	in	the	relative	
size	of	the	red	“elevation	islands”	in	the	difference	maps	(bottom	
row)	with	a	reduction	in	the	red	exclusion	zone	observed	at	7	
months	(right)	compared	with	baseline	(left).	Simultaneously,	
a	 progressive	 increase	 in	 corneal	 thickness	 over	 the	 same	
period was noted [Fig.	1b].	Paradoxically,	ABCD	progression	
analysis	of	KC	showed	improved	D	indices	(sum	of	standard	
deviations	away	from	the	mean)	[Fig.	1d].	These	changes	and	
the	improvement	in	the	BAD-D	value	(from	7.95	to	7.41)	are	
likely	due	to	increased	corneal	edema	rather	than	a	decrease	
in	the	severity	of	the	KC	[Fig.	1d].

The	deterioration	 in	 vision	was	primarily	 attributed	 to	
increasing	 corneal	 edema	 associated	with	 FECD.	After	 a	
discussion	outlining	conservative	and	surgical	management	
options,	 the	patient	ultimately	decided	 to	proceed	with	 left	
endothelial keratoplasty.

Discussion
This	rare	case	of	coincident	KC	and	FECD	highlights	unique	
diagnostic	monitoring	and	 treatment	 challenges.	Although	
the	onset	of	KC	may	likely	have	been	at	a	younger	age	than	
when	first	diagnosed	in	this	patient,	progressive	KC	was	first	
noted	at	the	age	of	43	years	with	no	significant	associated	risk	
factors.	Late-onset	progressive	KC	is	atypical	with	most	cases	
presenting	in	the	second	or	third	decade	of	life.	KC	and	FECD	
have	opposite	effects	on	corneal	thickness	causing	reciprocal	
masking	of	the	severity	and	progression	of	one	dystrophy	by	
the other.

Despite	 the	decline	 in	VA,	progression	analysis	using	the	
Belin	ABCD	grading	system	demonstrated	improvement	at	the	
7	months	rather	than	progression	in	all	but	VA.	The	apparent	
decrease	in	the	severity	of	KC	noted	at	7	months	in	the	left	eye	
is	largely	due	to	increases	in	corneal	thickness	(Belin	C	grade)	
and	decreased	VA	(Belin	D	grade)	most	likely	associated	with	
progressive	FECD.	This	case	highlights	the	need	to	carefully	
evaluate	the	progression	of	KC	in	the	context	of	other	factors	
that	may	influence	corneal	parameters	typically	used	to	quantify	
KC	severity	and	progression.	In	this	case,	the	KC	“appears”	to	
be	mildly	improving,	masked	by	corneal	thickening	associated	
with	worsening	FECD.	Meanwhile,	the	vision	deteriorates	from	
the	combination	of	progressive	KC	and	FECD.

Treatment	 options,	 in	 this	 case,	 include	 endothelial	 or	
full-thickness	 corneal	 transplantation	 to	 rehabilitate	vision.	
With	no	 significant	 lens	opacity,	 after	 the	 relative	 risk	 and	
benefits	were	 explained,	 this	patient	 requested	Descemet’s	
membrane	endothelial	keratoplasty.	If	further	progression	is	
noted	then	corneal	collagen	cross-linking	may	also	be	required	
at a later date.

Conclusion
In	 conclusion,	 it	would	 be	 prudent	when	 assessing	 the	
progression	of	KC	to	consider	other	coincident	diseases	and	
factors	that	can	also	affect	vision	and	corneal	thickness,	such	
as	FECD.
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