
March	2019	 	 333Dutta Majumder, et al.: Serpiginous Choroiditis

74.	 Chisholm	 IH,	 Gass	 JD,	 Hutton	 WL.	 The	 late	 stage	 of	
serpiginous	 (geographic)	 choroiditis.	 Am	 J	 Ophthalmol	
1976;82:343‑51.

75.	 Gupta	V,	Gupta	A,	Rao	NA.	Intraocular	tuberculosis	–	An	update.	
Surv	Ophthalmol	2007;52:561‑87.

76.	 Akpek	 EK,	 Baltatzis	 S,	 Yang	 J, 	 Foster	 CS.	 Long‑term	
immunosuppressive	 treatment	of	 serpiginous	 choroiditis.	Ocul	
Immunol	Inflamm	2001;9:153‑67.

77.	 Venkatesh	P,	Gogia	V,	Gupta	S,	Tayade	A,	Shilpy	N,	Shah	BM,	et al. 
Pulse	cyclophosphamide	therapy	in	the	management	of	patients	
with	macular	 serpiginous	 choroidopathy.	 Indian	 J	Ophthalmol	
2015;63:318‑22.

78.	 Araujo	AA,	Wells	AP,	Dick	AD,	Forrester	JV.	Early	treatment	with	
cyclosporin	in	serpiginous	choroidopathy	maintains	remission	and	
good	visual	outcome.	Br	J	Ophthalmol	2000;84:979‑82.

79.	 Secchi	AG,	Tognon	MS,	Maselli	C.	Cyclosporine‑A	in	the	treatment	
of	serpiginous	choroiditis.	Int	Ophthalmol	1990;14:395‑9.

80.	 Hooper	 PL,	Kaplan	HJ.	 Triple	 agent	 immunosuppression	 in	
serpiginous	choroiditis.	Ophthalmology	1991;98:944‑51.

81.	 Vonmoos	 F,	Messerli	 J,	Moser	 HR,	 Prünte	 C,	 Flammer	 J,	
Haefliger	 IO,	 et al. Immunosuppressive therapy in serpiginous 
choroiditis	–	Case	report	and	brief	review	of	the	literature.	Klin	
Monbl	Augenheilkd	2001;218:394‑7.

82.	 Munteanu	G,	Munteanu	M,	Zolog	I.	Serpiginous	choroiditis	–	Clinical	
study.	Oftalmologia	2001;52:72‑80.

83.	 Venkatesh	P,	Tayade	A,	Gogia	V,	Gupta	S,	 Shah	BM,	Vohra	R.	
Short‑term	 intensive	 immunosuppression:	A	 randomized,	
three‑arm study of intravenous pulse methylprednisolone and 
cyclophosphamide	 in	macular	 serpiginous	 choroiditis.	Ocul	
Immunol	Inflamm	2018;26:469‑76.	

84.	 Adigüzel	U,	Sari	A,	Ozmen	C,	Oz	O.	Intravitreal	 triamcinolone	
acetonide	 treatment	 for	 serpiginous	 choroiditis.	Ocul	 Immunol	
Inflamm	2006;14:375‑8.

85.	 Pathengay	A.	Intravitreal	triamcinolone	acetonide	in	serpiginous	
choroidopathy.	Indian	J	Ophthalmol	2005;53:77‑9.

86.	 Seth	RK,	Gaudio	PA.	Treatment	of	serpiginous	choroiditis	with	
intravitreous	 fluocinolone	 acetonide	 implant.	Ocul	 Immunol	
Inflamm	2008;16:103‑5.

87.	 Miserocchi	E,	 Berchicci	 L,	 Iuliano	L,	Modorati	G,	Bandello	 F.	
Dexamethasone	 intravitreal	 implant	 in	 serpiginous	 choroiditis.	
Br	J	Ophthalmol	2017;101:327‑32.

88.	 Saatci	AO,	Ayhan	Z,	Engin	Durmaz	C,	Takes	O.	 Simultaneous	
single	dexamethasone	 implant	 and	 ranibizumab	 injection	 in	 a	
case	with	active	serpiginous	choroiditis	and	choroidal	neovascular	
membrane.	Case	Rep	Ophthalmol	2015;6:408‑14.

89.	 Julian	 K,	 Langner‑Wegscheider	 BJ,	 Haas	A,	 De	 Smet	MD.	
Intravitreal methotrexate in the management of presumed 
t ube r cu l ou s 	 s e rp i g i nou s ‑ l i k e 	 c ho ro id i t i s . 	 R e t i n a	
2013;33:1943‑8.

90.	 Seve 	 P , 	 Mennesson 	 E , 	 Grange 	 JD , 	 B rousso l l e 	 C ,	
Kodjikian	 L.	 Infliximab	 in	 serpiginous	 choroiditis.	Acta	
Ophthalmol	2010;88:e342‑3.

91.	 Llorenç	V,	Molins	B,	Rey	A,	Mesquida	M,	Adán	A.	Adalimumab	
in	serpiginous	choroiditis.	Ocul	Immunol	Inflamm	2013;21:237‑40.

92.	 Chinchurreta	Capote	A,	Requena	Jiménez	JM,	Lorenzo	Soto	M,	
Romero	 Gómez	 C,	 García	 de	 Lucas	MD.	 Effectiveness	 of	
adalimumab	for	refractory	serpiginous	choroiditis.	Ocul	Immunol	
Inflamm	2014;22:405‑8.

93.	 Cordero‑Coma	M,	Benito	MF,	Hernández	AM,	Antolín	SC,	Ruíz	JM.	
Serpiginous	choroiditis.	Ophthalmology	2008;115:1633,	1633.e1‑2.

94.	 Bansal	R,	Gupta	A,	Gupta	V,	Dogra	MR,	Bambery	P,	Arora	SK,	
et al.	Role	of	anti‑tubercular	therapy	in	uveitis	with	latent/manifest	
tuberculosis.	Am	J	Ophthalmol	2008;146:772‑9.

95.	 Oray	M,	 Zakiev	 Z,	 Çağatay	 T,	 Tuğal‑Tutkun	 İ.	 Treatment	
results	 in	 serpiginous	 choroiditis	 and	multifocal	 serpiginoid	
choroiditis	associated	with	latent	tuberculosis.	Turk	J	Ophthalmol	
2017;47:89‑93.

96.	 Bansal	R,	Sharma	K,	Gupta	A,	Sharma	A,	Singh	MP,	Gupta	V,	et al. 
Detection	of	Mycobacterium tuberculosis	genome	in	vitreous	fluid	
of	eyes	with	multifocal	serpiginoid	choroiditis.	Ophthalmology	
2015;122:840‑50.

97.	 Gupta	V,	Bansal	R,	Gupta	A.	Continuous	progression	of	tubercular	
serpiginous‑like	 choroiditis	 after	 initiating	 antituberculosis	
treatment.	Am	J	Ophthalmol	2011;152:857‑63.

98.	 Cheung	CM,	Chee	SP.	Jarisch‑herxheimer	reaction:	Paradoxical	
worsening	of	tuberculosis	chorioretinitis	following	initiation	of	
antituberculous	therapy.	Eye	(Lond)	2009;23:1472‑3.

99.	 Esen	E,	Sızmaz	S,	Kunt	Z,	Demircan	N.	Paradoxical	worsening	
of	 tubercular	 serpiginous‑like	 choroiditis	 after	 initiation	 of	
antitubercular	therapy.	Turk	J	Ophthalmol	2016;46:186‑9.

100.	Ganesh	 SK,	Ali	 BS.	 Paradoxical	worsening	 of	 a	 case	 of	 TB	
subretinal	 abscess	with	 serpiginous‑like	 choroiditis	 following	
the	 initiation	 of	 antitubercular	 therapy.	 Indian	 J	Ophthalmol	
2017;65:761‑4.

101.	Moreno	C,	Taverne	J,	Mehlert	A,	Bate	CA,	Brealey	RJ,	Meager	A,	
et al.	 Lipoarabinomannan	 from	mycobacterium	 tuberculosis	
induces	 the	production	of	 tumour	necrosis	 factor	 from	human	
and	murine	macrophages.	Clin	Exp	Immunol	1989;76:240‑5.

102.	Fonollosa	A,	Valsero	S,	Artaraz	J,	Ruiz‑Arruza	I.	Dexamethasone	
intravitreal	 implants	 in	 the	 management	 of	 tubercular	
multifocal	 serpiginoid	 choroiditis.	 J	 Ophthalmic	 Inflamm	
Infect	2016;6:31.

103.	 Jain	 L,	 Panda	KG,	 Basu	 S.	 Clinical	 outcomes	 of	 adjunctive	
sustained‑release intravitreal dexamethasone implants in 
tuberculosis‑associated	multifocal	serpigenoid	choroiditis.	Ocul	
Immunol	Inflamm	2018;26:877‑83.

104.	Agarwal	A,	Handa	S,	Aggarwal	K,	Sharma	M,	Singh	R,	Sharma	A,	
et al. The role of dexamethasone implant in the management of 
tubercular	uveitis.	Ocul	Immunol	Inflamm	2018;26:884‑92.

C o m m e n t a r y :  S e r p i g i n o u s 
choroiditis—so near yet so far

Pattern	recognition	remains	the	key	to	etiological	diagnosis	
of	most	uveitis	entities,	despite	rapid	advances	in	laboratory	
diagnostic	 techniques.	 Typical	 examples	would	 include	
infections	such	as	ocular	toxoplasmosis,	acute	retinal	necrosis,	
and	 cytomegalovirus	 retinitis,	 as	well	 as	 noninfectious	
entities	 such	 as	Vogt–Koyanagi–Harada	disease,	HLA‑B27	
associated	 uveitis,	 and	 various	 “white	 dot	 syndromes.”	

Serpiginous	choroiditis	occupies	a	unique	place	among	all	
these	pattern	recognition	entities	 for	 several	 reasons.	First,	
the	 clinical	 pattern,	 albeit	with	 some	differences,	 is	 seen	
in	 both	 infectious	 and	 noninfectious	 conditions.	 Second,	
unlike	most	other	conditions	listed	earlier,	a	wide	range	of	
imaging	modalities	have	been	applied	to	identify	the	degree,	
extent,	and	progression	of	inflammation.	Third,	even	when	
associated	with	an	infection	(in	this	case,	tuberculosis	[TB]),	
the	disease	carries	a	significant	risk	of	worsening	(paradoxical	
worsening),	 following	 initiation	 of	 antimicrobial	 therapy,	
which	challenges	the	validity	of	the	etiological	diagnosis	used	
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for	testing.	In	this	issue	of	the	journal,	Dutta	Majumder	et al. 
have	provided	a	comprehensive	overview	of	the	disease	that	
will	assist	treating	clinicians	in	developing	a	holistic	approach	
to	this	clinical	presentation.[1]

Our	understanding	of	serpiginous	choroiditis	has	evolved	
significantly	since	the	time	it	was	first	reported	more	than	a	
century	ago.	As	 the	 authors	mention,	 the	 term	serpiginous	
choroiditis	was	first	used	in	1900	in	the	context	of	scrofulous	
lymphadenopathy	 that	 is	 typically	 associated	with	TB	 or	
syphilis.[2]	Since	then,	the	serpiginous	pattern	has	been	linked	
to	various	etiological	factors,	including	autoimmune	response,	
vascular	 occlusion	 in	 the	 choriocapillaris,	 as	well	 as	 other	
infectious	 agents	 such	 as	 herpes	 viruses,	 toxoplasma,	 and	
fungi.	None	of	these	etiologies,	however,	completely	explain	the	
serpiginous pattern of inflammation—be	it	peri‑papillary	(as	seen	
in	the	classic	variety),	or	at	the	macula	or	in	the	periphery	(as	
seen	 in	 the	 tubercular	 variety).	Nor	 does	 it	 explain	 the	
progression at the edges	of	the	lesions,	with	healing	in	the	center,	
despite	the	differences	in	etiologies.	Also	not	explained	is	the	
relative	sparing	of	the	fovea	(and	therefore	good	visual	acuity)	
till	 the	 last	 stage	of	 the	disease.	 It	 is	possible	 that	multiple	
etiologies	converge	at	a	final	common	pathway	that	leads	to	
the	development	of	a	serpiginous	pattern	of	inflammation.

Alternatively,	it	is	possible	that	some	of	the	associations	are	
incidental.	This	 is	particularly	 relevant	 in	 case	of	 infections,	
where	the	etiological	association	was	made	either	on	the	basis	
of	diagnostic	polymerase	chain	reaction	or	indirect	serological	
tests—both	of	which	are	prone	 to	 false‑positive	 results.	For	
example,	 it	 is	 difficult	 to	 conceive	 how	herpes	 viruses	 or	
Toxoplasma gondii	 that	 are	 typically	associated	with	 retinitis	
lesions	would	lead	to	predominant	inflammation	in	the	choroid	
or	retinal	pigment	epithelium.	The	association	with	TB,	the	most	
widely	 reported	of	all	 infectious	associations	of	 serpiginous	
choroiditis,	too	is	prone	to	the	above	shortcomings.	However,	
this	association	has	stood	the	test	of	time,	gaining	acceptance	
across	 the	world,	 and	probably	 represents	one	of	 the	most	
notable	contributions	from	the	Indian	uveitis	community.	The	
game‑changing	report	of	TB‑associated	serpiginous	choroiditis	
was	published	in	2003	by	Gupta	et al.,[3]	more	than	a	century	
after	 Jonathan	Hutchison’s	 long	 forgotten	paper,	 but	 only	
a year after the same group had reported a large series of 
serpiginous	choroiditis	(of	unknown	etiology	then)	from	India.[4] 
Since	then,	the	terminology	of	this	condition	has	evolved	from	
serpiginous‑like	 choroiditis	 (SLC)	 to	multifocal	 serpigenoid	
choroiditis,	 to	distinguish	 it	 from	 the	 classical	variety.	 SLC	
has	been	reported	from	other	TB‑endemic	countries	as	well	as	
nonendemic	countries.[5]	All	these	reports	have	found	associations	
of	TB‑SLC	with	TB‑endemic/immigrant	populations,	presence	
of	systemic	TB,	and/or	mycobacterial	DNA	in	ocular	fluids,	and	
favorable	response	to	anti‑TB	therapy	in	the	long‑term.	Thus,	a	
broad	consensus	has	developed	between	ophthalmologists	from	
across	the	world,	about	the	association	between	TB	and	SLC,	at	
least	in	TB‑endemic	populations.

Despite	 these	 advances,	 some	questions	 about	TB‑SLC	
remain	unanswered.	It	is	not	clear	why	TB‑SLC	should	behave	
differently	 from	other	clinical	presentations	of	TB‑associated	
uveitis	 (TBU).	For	example,	paradoxical	worsening,	although	
reported,	is	rare	in	other	forms	of	TBU,	such	as	focal	choroiditis	
or	retinal	vasculitis.	TB‑SLC	also	requires	more	 intensive	and	
prolonged	antiinflammatory	 therapy	as	compared	with	other	
TBU.	 Indeed,	 attempts	have	been	made	 to	 treat	 SLC	with	

only	anti‑inflammatory	 therapy.	 In	a	study	 from	India,	 rapid	
resolution	of	“macular	serpiginous	choroidopathy”	lesions	was	
noted	following	the	pulse	cyclophosphamide	therapy,	without	
any	anti‑TB	therapy.[6]	The	study	is	of	interest	because	three	of	
nine	treated	eyes	had	recurrent	inflammation	6–8	months	after	
the	initiation	of	treatment.	Although	the	median	follow‑up	was	
13	months	in	this	study,	it	is	likely	that	the	number	of	recurrences	
would	have	been	higher	if	the	patients	had	been	followed	up	
longer.	Here	lies	the	dilemma	of	the	TB‑associated	SLC.	On	the	
one	hand,	we	have	a	disease	that	is	linked	to	TB	based	on	indirect	
evidence,	but	can	develop	initial	worsening	after	anti‑TB	therapy.	
On	the	other	hand,	the	same	disease	can	show	rapid	resolution	
only	with	antiinflammatory	 therapy,	giving	an	 impression	of	
cure,	only	to	recur	months	later.	Hopefully,	the	comprehensive	
review	by	Dutta	Majumdar	et al.	will	provide	sufficient	insight	
to treating ophthalmologists, to apply their judgement in 
approaching	this	enigma	of	the	serpiginous	pattern.
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