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In vivo confocal microscopy and 
anterior segment optical coherence 
tomography follow-up of cysteamine 
treatment in corneal cystinosis
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A	36‑year‑old	 female	presented	 initially	with	photophobia	and	
visual	 deterioration.	 After	 examination	 and	 laboratory	 tests,	
patient	was	diagnosed	with	cystinosis.	Cysteamine	drops	4	×	1	
drops/day	was	given	as	treatment	for	1	year.	During	follow‑up, 
in vivo confocal	microscopy	(IVCM)	and	anterior	segment	optical	
coherence	 tomography	 (AS‑OCT)	was	performed.	Photophobia	
was	relieved	and	IVCM	obtained	the	decrease	in	size	and	density	
of	 corneal	 crystals	 1	 year	 after.	 Depth	 of	 corneal	 crystals	 did	
not	 change	 but	 crystal	 density	 score	 reduced	with	 cysteamine	
treatment.
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Cystine	crystals	can	be	deposited	in	all	ocular	tissues	whereas	
conjunctiva	 and	 cornea	 are	more	 frequently	 affected	 at	
cystinosis.[1,2]	Topical	cysteamine	drops	seems	to	be	effective	
in	 reducing	 corneal	 photophobia	 and	 other	 symptoms.[3] 
Efficacy	of	the	treatment	may	be	assessed	with	anterior	segment	
optical	coherence	tomography	(AS‑OCT)	and in vivo confocal	
microscopy	(IVCM)	which	seems	to	have	more	valuable	data	
for	follow‑up.[4,5]	In	this	case,	we	present	IVCM	and	AS‑OCT	
findings	in	a	cystinosis	patient	with	photophobia	who	treated	
with	cysteamine	drop	for	1	year.

Case Report
A 36‑year‑old	woman	 	 presented	 to	 the	Gazi	University,	
Department	of	Ophthalmology	complaining	of	photophobia,	
foreign	 body	 sensation	 in	 both	 eyes.	On	 ophthalmologic	
examination,	the	visual	acuity	was	20/20	in	both	eyes.	Corneal	
crystal	deposits	were	observed	 in	both	eyes	at	 the	slit‑lamp	
examination [Fig.	1].	Fundus	examination	was	normal.	Patient	

referred	to	the	nephrology	clinic	and	cystinosis	was	diagnosed	
with	 the	 result	 of	 leukocyte	 cystine	 concentration	 >3	nmol	
half‑cystine	per	milligram	of	protein.	Informed	consent	was	
taken	and	anterior	segment	photography,	AS‑OCT	(Spectralis	
SD‑OCT,	Heidelberg	Engineering,	Heidelberg,	Germany),	
and		IVCM	(Rostock	Cornea	Module	of	the	Heidelberg	Retina	
Tomography,	Heidelberg	Engineering	GmbH,	Heidelberg,	
Germany)	 of	 cornea	was	 performed	 and	 central	 corneal	
thickness	(CCT),	depth	of	crystal	accumulation	(DC)	was	noted.		
Corneal	 cystine	crystal	 score	 (CCCS)	which	was	defined	by	
Gahl et al.	was	2.00	in	both	eyes.[4]	Crystal	density	score	(CDS)	
which	defined	by	Labbe	et al.	was	calculated	retrospectively.[2,5] 
AS‑OCT	 showed	 cystine	 crystals	 as	hyperreflective	dots	 in	
the	anterior	and	mid‑stroma	with	the	depth	of	415	µm	(CCT:	
559	µm)	in	the	right	eye	and	428	µm	(CCT:	556	µm)	in	the	left	
eye [Fig.	1].	 IVCM	demonstrated	that	 there	were	no	cystine	
crystals	 in	 the	 epithelium	and	 endothelium	 [Fig.	 2].	 These	
spindle‑shaped	and	 fusiform‑shaped	crystals	were	 revealed	
at	subbasal	nerve	layer,	anterior,	middle,	and	posterior	stroma	
and	Descemet’s	membrane.	DC	measured	with	 IVCM	was	
338	µm	(CCT:	 551	µm)	 in	 the	 right	 eye	 and	371	µm	(CCT:	
554	µm)	in	 the	 left	eye.	Bilateral	CDS	was	2	 in	 the	subbasal	
nerve	layer,	3	in	the	anterior	stroma,	3	in	the	middle	stroma,	
and	1	in	the	posterior	stroma	(total	9	points).	Topical	treatment,	
cysteamine	hydrochloride	(cystadrops	0.55%,	Orphan	Europe,	
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Figure 1: Corneal anterior segment photography and optical coherence 
tomography images of the patient. (a and b) Cystine crystals were 
observed in the stroma. Cystine crystals were seen as hyperreflective 
dots in the stroma at optical coherence tomography. The depth of 
crystals and central corneal thickness was measured with anterior 
segment photography and optical coherence tomography. (c) Right 
eye before treatment, central corneal thickness: 559 µm, depth 
of crystals: 345 µm. (d) Left eye before treatment, central corneal 
thickness: 556 µm, depth of crystals: 334 µm. (e) Right eye with 
1 year after treatment, central corneal thickness: 558 µm, depth of 
crystals: 336 µm. (f) Left eye with 1 year after treatment, central corneal 
thickness: 553 µm, depth of crystals: 331 µm
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France),	was	given	as	4	×	1	drops/day.	Nephrology	department	
did	not	initiate	a	systemic	treatment.	AS‑OCT	images	showed	
no	change	with	the	depth	of	crystals	in	the	stroma	1	year	after	
treatment [Fig.	1].	CCCS	was	same.	Density	and	size	of	cystine	
crystals	were	decreased	in	both	eyes	1	year	after	treatment	but	
there	was	no	significant	change	with	the	depth	of	crystals	in	
the	IVCM	of	the	cornea	[Fig.	2].	Bilateral	CDS	was	decreased	
in	both	subbasal	nerve	 layer	 (from	2	 to	1)	and	anterior	and	
middle	stroma	 (from	3	 to	2).	Total	CDS	was	decreased	 to	6	
points	in	both	eyes.	Photophobia	of	the	patient	was	relieved	
during	the	treatment.	We	did	not	experience	any	side	effect	
with	the	treatment.

Discussion
IVCM	of	the	cornea	is	one	of	 the	most	valuable	methods	to	
demonstrate	the	depth	and	density	of	cystine	crystals	in	cellular	
level	 and	very	useful	 for	 following‑up	 treatment	 efficacy.[5] 
AS‑OCT	seems	to	have	less	sensitivity	for	measuring	depth	of	
crystals.[5]	In	our	case,	density	of	cystine	crystals	was	higher	

in	anterior	and	mid‑stroma	of	the	cornea	and	there	were	no	
crystals	in	epithelium	and	endothelium.	Liang	et al.	reported	
that	the	severity	of	photophobia	is	correlated	with	the	density	
of	cystine	crystals.[2] Gahl et al.	reported	that	cysteamine	drop	
treatment	may	provide	corneal	 clearance	of	 cystine	 crystals	
and	reducing	photophobia.[4]	In	our	case,	we	could	not	provide	
corneal	clearance,	but	we	obtained	decrease	in	crystal	density	
and	 this	 situation	 also	 helped	 reducing	photophobia.	We	
also	observed	 that	 intensity	 of	photophobia	decreases	 and	
we	thought	that	it	could	be	related	to	the	decrease	of	cystine	
crystals’	 size	 and	density.	 Cysteamine	 drop	 treatment	 is	
efficient	for	reducing	symptoms	of	cystinosis	as	well	as	cystine	
crystals	 in	 corneal	 layers	 and	 IVCM	 is	very	useful	 tool	 for	
following‑up	patients.

Conclusion
Corneal	cystine	crystals’	size	and	density	reduced	1	year	after	
cysteamine	treatment	and	IVCM	was	effective	to	demonstrate	
changes	after	treatment	rather	than	AS‑OCT.

Figure 2: Corneal in vivo confocal microscopy images of the patient. (a–e) Demonstrate the right eye and (k–o) demonstrate the left eye before 
treatment. (f–j) Demonstrate the right eye and (p–t) demonstrate the left eye after treatment. Cystine crystals started to accumulate in subbasal 
nerve layer (b, g, l and q) and the most intense deposition was in anterior stroma (c, d, m and r). No crystal was observed in endothelium 
(e, j, o and t). The depth of accumulation was not significantly changed but the density and size of the crystals were decreased
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Femtosecond laser-assisted successful 
management of subluxated 

cataractous lens with vitreous in 
anterior chamber

Jeewan S Titiyal, Manpreet Kaur, Anubha Rathi, 
Ruchita Falera

Femtosecond	laser‑assisted	cataract	surgery	was	performed	in	a	
case	of	posttraumatic	cataract	with	six	clock	hours	subluxation	
and	vitreous	 in	the	anterior	chamber	(AC).	Femtosecond	laser	
pretreatment	 allowed	 a	 closed‑chamber	 creation	 of	 corneal	
incisions,	 capsulotomy,	 and	 lens	 fragmentation	with	minimal	
sudden	 lens‑diaphragm	 movements	 and	 zonular	 stress.	
Integrated	 imaging	 systems	 allowed	 customization	 of	 the	
size	 and	 position	 of	 capsulotomy	 and	 nuclear	 fragmentation,	
based	 on	 the	 extent	 and	 site	 of	 subluxation.	 Presence	 of	
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vitreous	in	AC	did	not	hamper	femtosecond	laser	application.	
Triamcinolone‑assisted	 vitrectomy	 was	 performed	 before	
phacoemulsification	 and	 after	 implanting	 the	 intraocular	 lens	
(IOL).	Postoperative	uncorrected	visual	 acuity	was	20/20	with	
a	stable	IOL.

Key words:	 Femtosecond	 laser‑assisted	 cataract	 surgery,	
femtosecond	 laser‑assisted	 cataract	 surgery	 in	 subluxated	 lens,	
laser	cataract	surgery,	subluxated	lens

Management	 of	 subluxated	 lens	 is	 surgically	 challenging	
with	an	increased	risk	of	intraoperative	complications	such	as	
posterior	capsular	 rent	and	vitreous	 loss.[1]	Modifications	of	
surgical	techniques	such	as	low‑fluidic	phacoemulsification	and	
capsular	tension	rings	may	aid	in	the	successful	management	
of	mild–moderate	 subluxation.[1]	Optimal	 outcomes	with	
preservation	of	the	capsular	bag	have	been	reported	in	cases	
with	varying	degrees	of	subluxation	undergoing	femtosecond	
laser‑assisted	cataract	surgery	(FLACS).[2,3]

Management	of	subluxated	lens	is	further	complicated	by	
the	presence	of	a	cataractous	lens	and	vitreous	in	the	anterior	
chamber	(AC).	We	herein	describe	FLACS	to	manage	a	case	of	
posttraumatic	cataract	with	temporal	subluxation	and	vitreous	
in	AC.

Case Report
A 42‑year‑old	female		presented	with	sudden	onset	diminution	
of	vision	in	the	right	eye	associated	with	trauma	sustained	by	
a	cricket	ball	9	months	ago.
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