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Dear friends,

In the silver jubilee year of the USI, it is with great pleasure we bring to you the 7th edition 
of the USI newsletter.  This edition features white dot syndromes.  These syndromes remain 
a mystery to us, and we are still in the process of unravelling the pathology with newer 
diagnostic modalities like imaging.  Our new and dynamic editorial team led by Dr Abhilasha 
Baharani, have put a lot of effort in compiling interesting articles from renowned national 
and international experts in this newsletter.  

We are extremely fortunate to have an article authored by Prof. Amod Gupta, on his journey 
leading to the pathbreaking research on tuberculosis associated serpiginous like choroiditis.  
I am sure the lessons learnt will be valuable for life.  

Finally, I thank all the authors and the editorial team for their coordinated efforts in bringing 
this interesting issue on white dot syndromes.

Regards,

Dr. Kalpana Babu
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Dear Friends

Greetings!

 This isn't just another edition of the USI newsletter, which is now available. 
This one will be in a brand-new, energising format under the new editorial team 
led by our own enthusiastic and hardworking Dr Abhilasha, the current editor.  
Her creative approach and inspirational push will make the current Newsletter 
on White dot syndromes one of your most prized collections. I'm sure you'll all 
love it, because I really did.

This is the first of many more Newsletters on different topics to follow. I promise 
that everyone will eagerly anticipate this team's upcoming newsletters.

Sincere gratitude to everyone who contributed to this edition, since their time 
and efforts have greatly enhanced its academic content.

On behalf of USI, appreciate the industry's support. Expect to continue to see 
more such support for academic endeavours in the future.

Regards,

Dr. Sudharshan S
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Editor-in-Chief, Newsletter
Uveitis Society (India)

The USI Newsletter has been an attempt 
to keep the learner inside all of us satiated. 
With this inspiration I bring out the first 
edition of the USI Newsletter as its Editor-
in-Chief. I had embarked upon this journey 
with a lot of enthusiasm and to be honest, 
some self doubt. But the encouraging 
response I received from the stalwarts as 
well as all the members of this amazing 
Society kept me going.

The theme of the present issue is “White 
Dot Syndromes” (WDS), an umbrella 
term used to describe phenotypically 
similar intriguing diseases of the outer 
retina, retinal pigment epithelium (RPE) 
and choroid. Some of them, for instance, 
Serpiginous choroiditis (SC) were described 
more than 120 years ago while others 
like Acute zonal occult outer retinopathy 
(AZOOR) were first described as late as 
about 30 years ago and yet we classify all 
of them together and strive to learn their 
differences, especially in pathophysiology 
and exact site of inflammation. In the past 
decade and a half, with higher resolution 
imaging of the choroid, there has been a 

paradigm shift in the understanding of 
these diseases, so much so that some of 
them like Acute posterior multifocal placoid 
pigment epitheliopathy (APMPPE) and 
Punctate inner choroidopathy (PIC) might 
even need a change of name! This issue of 
the Newsletter aims to take the readers on 
this amazing journey through the placoids 
and the outer retinopathies with the hope 
to demystify this motley group of disorders.

The issue opens with Padmashri Prof. 
Amod Gupta, who walks us through his 
inspiring journey about the discovery of 
TB-Serpiginous like Choroiditis (TB-SLC). 
This was my first direct interaction with 
Prof. Gupta and the one thing that’s most 
striking about him is his level of sincerity 
after achieving such greatness. I received 
his article a month before the “deadline”. For 
him excellence is a habit, something that 
will continue to inspire me. He’s still on the 
road less traveled. I also whole heartedly 
acknowledge his help at critical stages in 
the preparation of the Newsletter.

“Education isn’t something you can finish”- Isaac Asimov
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Next we dive into the sea of white dots. 
The readers will gain comprehensive 
knowledge on SC and SLC from the article 
by Dr. Padmamalini and co authors. The 
authors have painstakingly covered the 
topic in depth and detail and described all 
aspects of the condition. This article is not 
to be missed! The crisp and very specific 
article on APMPPE and relentless placoid 
(RPC) by Dr. Anita Agarwal and co authors, 
clearly differentiates the 2 conditions. It 
will surely be your practical guide in the 
clinic. Dr. Francesco Pichi detangles the 
enigma of multiple evanescent white dot 
syndrome (MEWDS). His article includes 
interesting literature on whether or not 
MEWDS is a primary choriocapillaritis. 
Dr. Anup attempts to cover the spectrum 
of punctate inner choroidopathy (PIC) and 
multifocal choroiditis (MFC). The zones of 
AZOOR deftly described by Dr. Rajiv Raman 
and co authors shed light on this diagnosis 
of exclusion. I’m grateful to all the authors 
for accepting my request and coming up 
with brilliant articles with a lot of learning 
for all. I would especially like to thank our 
international contributors Dr. Anita Agarwal 
and Dr. Francesco Pichi.

We know that a lot of our understanding 
about the WDS has come from recent 
advances in posterior segment imaging. A 
review of literature over the past decade 
by Dr. Vidya Mooss encapsulates the latest 
in the field. And finally, I give the last word 
to Ani, who simplifies it with his imaging 
algorithm for this group of diseases. I'm 
sorry Aniruddha, I won’t credit you as an 
international faculty; you’re an integral part 
of the USI! But I wholeheartedly thank you 
for your prompt response to all my requests 
during the preparation.

We have brain teasers by our young guns. 
Dr. Dhaivat Shah has presented puzzles 
in his trademark style and Dr. Aditya, 
our award winning champion of the last 
USICON brings us the crossword. 

The Newsletter would be incomplete without 
the top 3 cases and top 3 images. This 
concept has been introduced to encourage 
participation from all the valuable members 
that constitute our Society. It makes the 
Newsletter wholesome and I’m deeply 
thankful to all the contestants for their 
enthusiastic involvement. Words may fall 
short in thanking our senior judges for their 
time and efforts.

To celebrate the achievements of members, 
a section on awards and orations has 
been added. CMEs conducted under the 
aegis of USI highlight the passion for 
sharing knowledge amongst peers. A new 
section on Uveitis fellowship opportunities 
will serve as a useful guide for our young 
ophthalmologists.

I would like to express my sincere gratitude 
to the Advisory Committee, Dr. S Bala  
Murugan, Dr. Radha Annamalai and  
Dr. Ozlem Gurses Sahin. Last but surely 
not the least I wouldn’t be here without the 
support of the President -Dr. Kalpana Babu  
Secretary - Dr. Sudharshan Sridharan Vice 
President- Dr. Padmamalini Mahendradas,  
Joint Secretary - Dr. Soumyava Basu and 
Treasurer - Dr. Parthopratim Dutta Majumdar. 

I sincerely appreciate the industry sponsors, 
Ipca and Sun pharma, for supporting this 
academic endeavour.

There might have been hits and misses but 
I hope everyone will enjoy reading this issue 
on WDS as much as I enjoyed preparing it. A 
big thank you to all who made this possible.

Sincerely, 
Abhilasha
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My chief Prof I S Jain was obsessed with 
the documentation of various eye diseases 
in any way possible. On my selection as 
an Assistant Professor in 1981, he gifted a 
Zeiss fundus camera. This is one of the may 
legacies I inherited from him. Handling the 
fundus camera initially was very frustrating, 
color rolls were very expensive, and I failed 
to even obtain focused pictures of the 
retina. It took me a year to learn that I had 
to first focus the cross-hair sharply in the 
camera’s eyepiece to obtain focused images 
(it compensates for the photographer’s 
accommodation). The organic path of 
learning that I followed during my entire 
career spanning 50 years was very slow 
and fraught with uncertainties. However, I 
can say with a degree of great pride that 
our fundus fluorescein angiograms (FFA) 
done in the early eighties were the best in 
India. I was among the very rare persons in 
Indian Ophthalmology who showed follow-
ups of patients documented on imaging. 
Of course, I had to learn on my own the 
interpretation of angiograms. There were 
no books to refer to and each day I had to 

The Road Less Traveled: Legend Speaks
Story of Discovering Tubercular Serpiginous-like Choroiditis

Padmashri Prof. Amod Gupta, MS
Emeritus Professor, Advanced Eye Centre, PGI, Chandigarh
dramodgupta@gmail.com

climb up six flights of stairs to our library to 
look for the papers on FFA, most of which 
incidentally had been described by Dr. JDM 
Gass in the late 1960s to the 1970s. 

The camera does not lie
Performing 20-30 FFAs a day was 
opening up a whole new world for me. I 
was passionate about documenting the 
retinal pathologies day in and day out. 
The fundus of the same patients were 
imaged on the subsequent visits as well. 
It was a revelation to me how the camera 
would tell if the patient was responding 
to the treatment or was getting worse.  I 
would not be exaggerating if I say that the 
real credit for the discovery of Tubercular 
Serpiginous-like Choroiditis (TB-SLC) goes 
to my Zeiss Fundus camera. Even today, I 
hold the view that the fundus camera (and 
of course all other imaging tools) is the best 
teacher.  Because the camera does not lie! 
Earlier in 1968, Dr. JDM Gass had described 
Acute Posterior Multifocal Placoid Pigment 
Epitheliopathy (APMPPE) in three young 
women.1 
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These were exciting times in Ophthalmology 
with fundus cameras and FFA becoming 
available across the world. In a true sense, FFA 
was the first disruptive technology that led to 
a surfeit of reports from across the world on a 
variety of inflammatory and non-inflammatory 
disorders of the posterior segment.

Documentation is the key
Since the time I began using the fundus 
camera for all posterior segment 
pathologies, I was intrigued by patients, 
who were young girls in their twenties, 
some of them pregnant, presenting with 
unilateral or bilateral multifocal serous 
retinal detachments, which responded well 
to corticosteroids, but often resolved even if 
you did not treat them. In early frames of 
FFA were seen multifocal areas of delayed 
filling of the choroid, were followed by 
punctate hyperfluorescence during dye 
transit and ultimately led to very dramatic 
pooling of the fluorescein dye under the 
neurosensory retina.  I erroneously called 
these patients ‘limited Harada’ due to an 
information vacuum. I was unaware of the 
various stages of Vogt Koyanagi Harada 
(VKH) disease. Now, I know that I had been 
seeing the early exudative stage of the 
acute presentation of  VKH disease. I was 
unaware that the American Uveitis Society 
had already specified the diagnostic criteria 
for VKH disease in 1978. Interestingly we 
had also been documenting the cases of 
so-called APMPPE mostly in young men, 
which appeared as multifocal areas of 
creamy placoid lesions in the posterior pole 
that remained hypo-fluorescent during the 
dye transit but became hyperfluorescent 
in late frames. We regularly followed them 
with imaging. 

Hits and Misses- Pioneering work by  
Dr. Anita Agarwal
Dr. Anita Agarwal joined us in July of 1987 
as a first-year resident. As  I was fascinated 
by the diseases affecting the RPE and inner 
choroid and was trying to figure out the 

phenotypes and possible etiologies,  I asked 
her to do a thesis on the subject. The famed 
‘Stereoscopic Atlas of Macular Diseases’ 
by Dr. Gass was not available in our library 
and the 3rd edition had just been released 
in the United States. She managed to get a 
‘Xerox copy’ of the two volumes of this atlas 
available in the library of her alma mater, 
the  Kasturba Medical College, Mangalore 
facilitating her to initiate the work.  She 
spent five years with me working on the 
subject. 

Anita studied 30 patients for her thesis 
(1987-1989), 12 (10 bilateral; 7M, 5F)) of 
whom had pictures consistent with APMPPE 
lesions that had progressed during follow-
up and mimicked Serpiginous Choroiditis 
(SC). The rest of the patients in her series 
had Vogt-Koyanagi-Harada  (VKH) or 
Sympathetic Ophthalmia. The APMPPE 
patients were followed up for 6 months to 
60 months (Median 9 months). Four patients 
had associated vitreous inflammation. 
No lab investigation was positive in any 
of the patients.  The sera of the patients 
were tested for autoantibodies against 
bovine soluble retinal antigen which were 
significantly higher than the normal controls. 
Some of them were also found positive for 
the blast transformation of the B and T cells 
indicating a cell-mediated response as well. 
All patients were treated with high-dose 
corticosteroids. Seven patients showed 
progression of existing lesions while on 
corticosteroids and one patient who was 
followed for 5 years showed development 
of fresh lesions in the initially uninvolved 
eye.

In hindsight, I believe this data was 
enough to suggest that there was a 
combined infectious and autoimmune 
pathomechanism at play in  APMPPE that 
showed progression. Most unfortunately 
though, we failed to submit this work for a 
possible publication.
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Having cleared her USMLE,  Anita went 
to the US in May 1992 to pursue her 
ophthalmology residency there and got 
an opportunity to do a fellowship with Dr. 
Gass. Later she became a faculty colleague 
with him and went on to write the 5th edition 
of this famous book, rightfully inheriting the 
legacy of the legendary Dr. JDM Gass.

Presenting unique observations on the 
touchstone of peer group
I presented the VKH cases and the ones I 
thought were a series of APMPPE cases 
(documented by Anita ) in 1988 at the 46th 
Annual Conference of AIOS in Mumbai. I 
titled my paper, ‘APMPPE to VKH-spectrum 
of a disease’. The session was chaired by 
Prof. Narsing Rao and my chief Prof. Jain.  
My work was subsequently also accepted 
as a free paper both at the ICO meeting 
in Singapore in 1990 and at the Annual 
Conference of the AAO in Anaheim in 1991. 
As I could not afford to travel to the USA, I 
had to convince the AAO to instead allow 
Dr. Vinod Lakhanpal to present the paper. 
He presented on my behalf the unique 
spectrum of limited Harada disease and 
APMPPE seen by us in Chandigarh. 

The search continues- Our initial reports 
went unnoticed, but the dramatic images 
could not be ignored.
As Dr. Anita was leaving, Dr. Vishali Gupta 
joined me in April 1992 first as a junior 
research fellow and later as a junior resident, 
and we had the opportunity to accumulate 
and collate our data further over the next 
10 years. I shared data on Serpiginous 
Choroiditis in a uveitis symposium in 
Bangalore on 26th July 1998. Dr. Vishali 
Gupta presented the updated data as a free 
paper during the 57th Annual Conference 
of All India Ophthalmological Society at 
Cochin, in January 1999, and also the 
59th Annual meeting of AIOS, Calcutta, in 
January 2001. Unfortunately, despite highly 
dramatic images of the progression of the 
so-called APMPPE lesions, our observations 
went unnoticed. 

An international symposium in Chennai in 
February 2001 (held in conjunction with 
the first-ever meeting of the IUSG in India) 
provided me the opportunity to make a 
presentation that attracted the attention of 
Dr. Emmett Cunningham Jr. (USA) and Dr. 
Carl P Herbort (Lausanne) both of whom 
believed that not only we had the largest 
series, but it also exceeded the entire reported 
experience of Serpiginous Choroiditis from 
the whole world. They encouraged us to 
publish our data. Incidentally, during the 
IUSG meeting, I was elected as a member of 
this exclusive club based on my presentation 
on PCR+ tubercular retinal vasculitis.2 I had 
been exploring Mycobacterium tuberculosis 
as a possible etiology of uveitis during the 
previous decade and our papers had been 
received in India with mixed responses; both 
skepticism and attention. 

Clinical characteristics of Serpiginous 
Choroidopathy3: We published our 
retrospective series of 86 patients of whom 
20 patients had initially presented as 
multifocal pigment epitheliopathy (MPE) 
lesions that over a period of follow-up 
had progressed to resemble Serpiginous 
Choroidopathy. Of the 126 patients seen by 
us from 1989 to 1997, we excluded 40 as 
inactive disease. The remaining 86 patients 
were predominantly males and young (less 
than 30 years of age). The largest group 
of 62 patients (15% bilateral) showed 
lesions of serpiginous choroidopathy, and 
20 patients (60% bilateral) presented 
with MPE lesions that progressed to 
Serpiginous Choroidopathy (SC). Four 
patients had one eye each showing  MPE 
lesions and the contralateral eye the SC 
lesions. Nearly half of them were noted to 
have vitritis. All patients were treated on 
oral corticosteroids. During follow-up from 
2 to 8 years, more than 90% of the 107 
affected eyes continued to worsen. We 
concluded, “ Serpiginous Choroidopathy in 
our population was seen in young patients 
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and had three distinct presentations 
that seemed to affect the choriocapillaris 
primarily”.3 Our patients appeared to have 
a variation of Serpiginous Choroidopathy, 
typical of the Asian-Indian population, 
that had some important differences from 
that reported in Caucasians”3. In hindsight, 
it is apparent that we had seen patients 
in varying stages of disease evolution, 
and erroneously categorized them into 
three groups, of what we now know as 
Serpiginous-like Choroiditis (SLC). 

Presumed Tubercular Serpiginous-like 
Choroiditis: Clinical Presentations and 
Management 4

From 1997 to 2000, we documented seven 
young patients (5M, 2W; 17-32 years) who 
had presented with MPE or SLC lesions 
with vitreous inflammation. Four showed 
progression while on oral corticosteroids, 
others had both healed and active lesions. 
The active lesions showed a centrifugal 
spread, the central core healing with fine 
pigmentation, and the progressive edge 
showed a gray-white opacification of the 
retina. On FFA, the healed areas showed 
transmission hyperfluorescence. The active 
edges of the lesions were hypofluorescent 
during the dye transit which showed 
hyperfluorescent staining in late frames.  In 
all these patients, the Mantoux skin test was 
highly positive varying from 20 mm to 32 mm 
including one who had a necrotic reaction. 
This prompted us to investigate these 
patients more thoroughly for tuberculosis 
(TB). All seven had evidence of pulmonary 
TB on chest radiography, with infiltrative 
lesions in four and hilar lymphadenopathy 
in three. Lymph node biopsy was positive 
for TB in two of them. Polymerase chain 
reaction for MTB was positive from the 
aqueous tap in the other five patients. 
We treated all seven with anti-tubercular 
therapy and oral corticosteroids. All patients 
were followed ranging from 6 months to 6 
years and showed resolution of the lesions. 
None of them showed any recurrence.  

The paper was published in Ophthalmology 
in 20034.  History was created with the birth 
of a new disease entity- the Tubercular 
Serpiginous-like Choroiditis (TB-SLC). This 
was a time of huge excitement and over 
the subsequent 20 years, it spawned a 
large number of papers from both the TB-
endemic and TB-non-endemic regions of 
the world. It remains one of the most cited 
papers in its category (Scopus cites 217). 

Characterization of TB-SLC as a multifocal 
choroiditis5 
Dr. Reema Bansal carried the work forward. 
In 2012, we reported 105 patients (141 
eyes), all positive for immunological tests 
for MTB infection, “Mean age was 33+9.3 
years (range, 12–54 years; 75 male and 30 
female patients). Serpiginous-like choroiditis 
was bilateral (at least 1 eye active) in 66 
patients (62.9%). Of 171 affected eyes, 141 
(82.45%) had active lesions at presentation. 
Of 141 eyes, 115 (81.56%) showed vitreous 
inflammation. Lesions were multifocal in 
133 eyes (94.3%), were non-contiguous 
to the optic disc in 122 eyes (86.52%) and 
involved the macula in 125 eyes (88.65%).”5 
Following a course of anti-TB therapy and 
corticosteroids only 9 of the 93 patients 
showed a recurrence of choroiditis at 
a median interval of 21 months. At the 
same time, 9 of the 12 patients treated on 
corticosteroids alone showed recurrences 
over 26.5 months (median) of follow-up. This 
paper too was extensively cited (Scopus 
cites 127). The serpiginous choroiditis 
(rechristened as Classic serpiginous 
choroiditis to differentiate it from TB-SLC) 
is an organ-specific autoimmune bilateral 
disorder seen in middle-aged people 
without any signs of vitreous inflammation 
and begins in the juxta papillary area. 
The lesions heal with choroidal atrophy 
without much pigmentation. The TB-
SLC is multifocal, and lesions heal with 
atrophy and variable pigmentation.6 

Noncontiguity with the optic disc has also 
been emphasized subsequently by other 
authors to differentiate infectious SLC from 
the classic SC.7 
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Further studies of tubercular serpiginous-
like choroiditis 
In 2008, we obtained a short wavelength 
filter for our fundus camera to study the 
phenomenon of autofluorescence. We found 
that fundus autofluorescence was the most 
sensitive and effective tool to monitor the 
activity in the SLC lesions.8   This has been 
endorsed by several subsequent studies.9 

Challenges remain: We had always been 
concerned about some lesions flaring up 
with the initiation of anti-TB therapy, a 
phenomenon not seen when patients were 
treated with corticosteroids alone. Using 
the conventional 45° fundus images, to 
monitor the lesions, Vishali Gupta and 
Reema Bansal showed that 14% of the 
patients who had completed at least 18 
months of follow-up showed paradoxical 
worsening.10   Subsequently, using ultra-
widefield imaging, nearly 40% of eyes were 
seen to show paradoxical worsening.11 
To date, it remains the major challenge in 
managing TB-SLC patients. To compound 
the challenge further, patients with TB-SLC 
may have negative immunological tests 
for tuberculosis but behave exactly like the 
TB immunological tests positive patients.12   
Biological therapy for patients with uveitis 
who present with SC phenotype even when 
the initial TB immunoreactivity tests are 
negative may have fatal outcomes due to 
disseminated tuberculosis in such patients.13  

Demonstrating MTB genome in the 
vitreous fluid of SLC eyes
Having established the clinical phenotypes of 
TB-SLC3,5, we were using only immunological 
or radiological tests to establish TB as an 
etiology of SLC. Subsequently, however, 
commercial PCR kits became available, 
and we got an opportunity to look for 
the presence of MTB in the vitreous fluid 
obtained during vitreous surgery in some 

of the SLC patients. We successfully used 
3 different molecular techniques including 
Gene Xpert MTB/RIF assay and Genotype 
MTBDRplus to detect the MTB genome in 
the vitreous fluid of eyes with MSC. For the 
first time, we detected rifampicin resistant 
MTB genome in a patient with TB-SLC who 
was successfully treated with multidrug-
resistant anti-tuberculosis therapy given for 
18 months. 14  

OCT angiography throws light on patho 
mechanism: 
Subsequently, as OCT angiography became 
available, my colleagues demonstrated a 
flow deficit in the choriocapillaris layer in 
eyes with SLC corresponding to the dark 
spots seen on ICG.15 The flow deficits were 
seen to correlate with dark spots seen 
on ICG angiography.16   The dark spots 
were found to decrease significantly as 
the lesions healed. A significant visual 
improvement was seen with a reduction 
in the area of flow deficit after treatment.17 
This flow deficit is likely due to reversible 
choroidal flow reduction seen in placoid 
chorioretinitis.18  OCT angiography has now 
become a standard of care in evaluation of 
patients with SLC.19   

SLC as a marker of TB in non-endemic 
regions
We found that SLC was highly suggestive 
of tubercular etiology.20  Nicholas Jones 
recommended that every patient with 
SLC should undergo testing for previous 
exposure to tuberculosis.21-23 

Complications of TB-SLC
Eyes with TB-SLC may get complicated 
by a choroidal neovascular membrane. 
Moreover, these are difficult to differentiate 
from inflammatory reactivation. OCTA helps 
differentiate the two.24-26.
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Postscript-1: Reinterpreting the APMPPE 
paper by Dr. JDM Gass
In 1968, Dr. Gass1 described three young 
female patients, who showed bilateral 
multifocal flat placoid lesions that healed 
rapidly with permanent alteration of the 
RPE. There was a continued significant 
improvement in visual acuity even after the 
apparent healing of the lesions. On review 
of the cases presented by him significant 
facts that emerge are: 

Dr. Gass’ Case #1 of APMPPE.  The Tuber 
culin skin test was positive. INH trial was 
given but she was intolerant and stopped. 
“Some of the lesions in the macular area 
appeared to be clearing centrally where fine 
pigment mottling was apparent.” “Clearing 
of each lesion began centrally and spread 
peripherally.” “Only a few of the lesions 
showed slight enlargement.” However, if 
we compare Figures 1 and 3 of Gass ‘paper, 
lesions are seen to have expanded on healing 
over a period of nearly 15 weeks. Likewise, 
comparing Figures 2 and 4 of Gass’ paper 
some of the lesions have expanded over a 
period of 11 weeks. (Figures from Dr. Gass 
are not shown here. Readers will need to 
refer to the original Gass paper.1)

Gupta’s Figure 1: A 36-year-old man presented with 
extensive scarring of the right eye (a) and a healed 
choroiditis scar just above the fovea in the left eye 
(b) Within eight weeks of presentation, he had 
blurring of vision in the left eye and showed plaque-
like multifocal lesions in the left eye (c). The lesions 
showed a central healing and centrifugal spread 
at the margins (d). At ten months following anti-
TB treatment with oral corticosteroids, the lesions 
healed and did not recur (e). Reproduced with 
permission of the publishers from Gupta, A., Bansal, 
R., Sharma, A., Kapil, A. (2023). Retinal and Choroidal 
Infections and Inflammation. In: Ophthalmic Signs in 
Practice of Medicine. Springer, Singapore. https://doi. 
org/10.1007/978-981-99-7923-3_10.

Dr Gass’ case # 2 of APMPPE, Dr. Gass 
says, “Her past history was unremarkable, 
and the only pertinent family history was 
that her father had pulmonary tuberculosis.” 
In this case, Dr. Gass pointed out in Gass’ 
Figure 5 that the lesions healed centrally and 
showed transmission hyperfluorescence 
on FFA. If we compare Gass‘  figures 5 
and 7, the lesions are seen to have healed 
over 9 days with expansion of the lesions.  
(Dr. Gass figures are not shown here. 
Readers will need to refer to the original 
Gass paper.1)

 
Gupta’s Figure 2: Fundus fluorescein angiography 
(FFA) characteristics of TB-SLC. The left eye 
of the same patient as seen in Figure 1 shows 
active choroiditis lesions (a). The lesions were 
hypofluorescent on FFA in the dye transit. Note 
speckled transmission hyperfluorescence in healed 
lesions (b). The hypofluorescent areas become 
hyperfluorescent in late frames (c). Note the staining 
of the active edges of the lesions. Reproduced with 
permission of the publishers from Gupta, A., Bansal, 
R., Sharma, A., Kapil, A. (2023). Retinal and Choroidal 
Infections and Inflammation. In: Ophthalmic Signs in 
Practice of Medicine. Springer, Singapore. https://doi.
org/10.1007/978-981-99-7923-3_10.

Case # 3 was not seen personally by Dr. Gass 
and the pictures of the healed pathology 
were provided by someone else. The 
lesions had already healed in geographic 
distribution with depigmentation and 
hyperpigmentation. No inference can 

a b c

a b

c d

e
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be drawn from these pictures about the 
healing pattern of the lesions. Interestingly, 
he noted that the patient’s tuberculin test 
was positive, and she was treated with 
oral prednisolone and INH. Dr. Gass mused, 
“The significance of a positive tuberculin 
skin test in two patients and the family 
history of tuberculosis in the third patient is 
not known”. 

Gupta’s Figure 3: Left eye fundus photograph (a) 
and fundus autofluorescence (b) of a 45-year-old 
female with a large placoid lesion in the macula 
and multifocal active lesions of serpiginous-like 
choroiditis. The active margins of the lesion are 
hypofluorescent in early (c) and hyperfluorescent 
in late phases (d). The center of the lesion shows 
transmission hyperfluorescence, both in the early (c) 
and late phases (d). Reproduced with the permission 
of the publishers from Gupta, A., Bansal, R., Sharma, 
A., Kapil, A. (2023). Retinal and Choroidal Infections 
and Inflammation. In: Ophthalmic Signs in Practice 
of Medicine. Springer, Singapore. https://doi. 
org/10.1007/978-981-99-7923-3_10

The facts that emerge from the reinter 
pretation of the images from this paper 
are (a) the placoid lesions healed centrally, 
while the margins of the lesions were still 
active and (b) during its course, the lesion 
showed central transmission defects and 
staining of the active margins, (c)  most of 
the lesions healed with the expansion of 
the scars over the limited follow-up time 
that these patients were seen, and (d) he 
wondered about the association with TB. In 
2001, I asked Dr. Gass a question if he ever 
followed his own three patients of APMPPE, 
and he said most unfortunately, he had not 
done so.

It is a revelation!
The clinical features described by him in 
APMPPE are also the features of TB-SLC, 
except that when you follow TB-SLC lesions 
they show progression, the confluence of 
multifocal lesions, and recurrences. The 
question that arises from a reinterpretation 
of images from his classic paper is - Was 
he describing TB-SLC lesions that he 
fortuitously named APMPPE? 

Postscript-2: Reinventing the invented
I am grateful to Prof. Narsing Rao 
who brought to my notice in 2015 that  
Dr. Jonathan Hutchinson more than 100 
years ago had not only described the clinical 
features but also saw an association with 
scrofulous (tuberculosis) lymphadenitis and 
coined the term ‘serpiginous choroiditis’. 
Most unfortunately, Hutchinson published 
his observations in a journal, Archives of 
Surgery, which he edited, and the journal 
stopped publishing after his death. Jonathan 
Hutchinson was the most compreh 
ensive English physician, Ophthalmologist, 
Dermatologist, and Pathologist. He has 
innumerable diseases named after him, 
the least of which is Hutchinson’s teeth. 
While he looked for syphilis everywhere, he 
described two young women who suffered 
from “Serpiginous choroiditis in scrofulous 
subjects - Choroidal lupus”.27 This perhaps is 
the most forgotten disease, not named after 
him, which we were destined to reinvent. 

The journey of discovering TB-SLC 
has been one of perseverance and 
discovery, highlighting the importance 
of keen observation documentation, and 
collaboration in advancing our under 
standing of ocular diseases.
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In this image captured by OPTOS, autofluorescence imaging reveals a distinctive trizonal pattern, 
a hallmark finding in Acute Zonal Occult Outer Retinopathy (AZOOR). The pattern is characterized 
by a hypoautofluorescent lesion inside, surrounded by a hyperautofluorescent granular line, with 
normal autofluorescence outside this area.
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Introduction

Serpiginous choroiditis (SC) is a descriptive 
term for a chronic, bilateral and recurrent 
inflammation of the choroid that spreads in a 
geographic pattern causing choriocapillaris 
atrophy and loss of overlying retinal pigment 
epithelium (RPE) leading to the secondary 
degeneration and loss of photoreceptor 
cells lying in adhesion to the atrophied 
RPE. [1] In 1900, Sir Jonathan Hutchinson, 
an English surgeon, dermatologist, and 
ophthalmologist, was the first to describe 
SC in his article “Serpiginous Choroiditis 
in Scrofulous Subjects: Choroidal Lupus” 
as a characteristic choroidal inflammation 
that caused creeping progression with 

Serpiginous and Serpiginous like Choroiditis: 
What We Must Know
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active borders that, when healed, had the 
appearance of “the borders of a continent 
in a map”. [2] In 1970, Gass coined the 
term ‘serpiginous choroiditis’ to describe 
this entity where recurrences usually 
began in the peripapillary area and spread 
centrifugally over a period of months or 
years in a serpiginous or jigsaw puzzle-like 
distribution. [3] From then this condition 
has been described by various other  
names in literature: peripapillary 
choroiditis, helicoid peripapillary choriore 
tinal degeneration, helicoid peripapillary 
choroidal sclerosis, geographic helicoid 
peripapillary choroidopathy, geographic 
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helicoid choroidopathy, serpiginous 
choroidopathy. Initially this disease was 
described in patients with tuberculosis and 
syphilis, but the disease was subsequently 
considered to be an idiopathic choroiditis 
with an underlying autoimmune process 
that causes a specific trigger for a localized 
ocular immune response. [4,5] Sporadic 
association of SC has been reported with 
a few known systemic diseases, such as 
Crohn’s disease, non-Hodgkin’s lymphoma, 
polyarteritis nodosa, sarcoidosis, systemic 
lupus erythematosus, and Celiac disease 
[6-12]. With no definitive cause identified, 
an autoimmune mechanism has been 
postulated to cause SC.  Recently, a 
morphologically similar disease commonly 
referred to as multifocal serpiginoid 
choroiditis (MSC) and serpiginous‐like 
choroiditis (SLC) has been described.

With advancements in molecular 
diagnostics including the polymerase chain 
reaction (PCR) and interferon gamma 
release assay, microorganisms have been 
suggested as inciting agents, either through 
active proliferation or a process of molecular 
mimicry that induces an immune response 
against the microbes which may also 
target the uveal and retinal tissues. [13-21] 
Despite our increased understanding of the 
presentation, natural course, and prognosis 
of SC, the pathogenesis of this characteristic 
form of choroiditis remains a mystery. 
Among the infectious etiologies causing 
choroiditis mimicking SC, tuberculosis 
(TB) is the commonest [22,23]. Others 
include syphilis [24], viral infections [25,26], 
toxoplasmosis [27], fungal infection [28] 
and others [29]. Recently, SC has also been 
reported following SARS- CoV-2 infection 
[30]. The term ‘serpiginous-like choroiditis’ 
(SLC) was first used in 2003 to describe 
tubercular connection with this form, and 
‘multifocal serpiginoid choroiditis’ (MSC) 
followed in 2012. [31,32] to differentiate 

this variant from the classic SC. Though 
the diagnosis of SC and SLC is essentially 
clinical, the two have several phenotypic 
differences.

Demography and epidemiology
Majority of the data is from institute‐based 
studies which are tertiary eye care setups 
and did not differentiate between SC and 
SLC. SC is a relatively rare condition, with a 
prevalence ranging from 0.2% to 5% of all 
uveitis patients. [33-38] Prevalence rates in 
Southeast Asian countries were noted to be 
higher than in other parts of the world [33,34, 
38-42] with a possible role of infectious 
etiology being implicated to explain the 
relative higher incidence of SC in these 
regions. The reported prevalence of SC in 
India varies from 1.2% to 5.4% [37,40,43,44] 
However, relatively lower prevalence of SC 
has been reported from the other countries 
in the Indian subcontinent [38,45,46] while, 
a relative higher prevalence of SC has been 
reported from countries like Germany and 
United states. [35,47,48] Tubercular SLC 
(TB SLC) is considered to be affecting people 
living in TB endemic areas, nonetheless, 
a growing number of them are now being 
identified in non-endemic places as well. 
[43,46,49-51] Among the three phenotypes 
of tubercular choroiditis, TB SLC is the 
commonest, followed by focal or multifocal 
choroiditis and tuberculoma. [52] Men are 
more frequently affected than females, and 
are typically in young to middle-age group. 
[53]

Etiopathogenesis
Infectious, autoimmune, and/or degenerative 
processes have all been proposed as 
potential causes of SC, however this 
has always been speculated. [54-56] In 
addition to people with clinical or laboratory 
evidence of ocular or systemic infections, 
recurrent choroiditis with creeping 
serpentine progression can also occur in 



15www.indianuveitis.org

healthy persons without visual symptoms. 
[2,3,57] There is no unifying, overarching 
systemic or ocular etiology for SC, although 
anecdotal evidence of a link with systemic 
illnesses has been observed, patients with 
SC usually have good overall health. Given 
the fundus alterations observed in SC and 
the predilection for middle-aged persons 
to be involved, a degenerative process is 
suggested as the underlying cause; [56,58] 
nevertheless, degenerations are typically 
linked to tissue loss and a build-up of 
acellular material, which is not corroborated 
by clinical, imaging, or histologic 
investigations of SC. [3,59] The absence 
of family aggregation, late onset, and 
asymmetric development in both eyes work 
against a hereditary dystrophic process. 
[52,56] One of the main characteristics of 
SC is choriocapillaris blockage, according 
to angiographic investigations. [57,60] A 
higher activity and increased levels of Von 
Willebrand factor may have a role that 
vascular endothelial cell damage played in 
the development of the choriocapillaris has 
been implicated. [51,61]

A. Autoimmune
When compared to the general population, 
patients with SC had greater frequencies 
of HLA-B7, HLA-A2, HLA-B8, and HLA-
Dw3, which could indicate an underlying, 
genetically predisposed autoimmune 
process. [57,62-64] For SC patients, there 
is no evidence of a consistent correlation 
between these HLA frequencies and any 
systemic autoimmune diseases. Patients 
with SC have been reported to have 
circulating lymphocyte auto-reactivity 
to retinal S antigen. [65] The fact that 
SC inflammation responds favourably to 
immunosuppressive medications suggests 
that immunological processes play a 
significant role in pathogenesis. However, it 
is yet unknown what causes this localised 
inflammatory response. Consideration of SC 

as a "idiopathic" intraocular inflammation 
with a potential organ-specific autoimmune 
process is warranted, even though the 
exact cause of the choroidal and RPE 
inflammation beginning or persistence is 
yet unknown.

B. Infectious
Since Hutchinson first reported the 
connection between SC and syphilis and 
tuberculosis, microbiological diseases have 
been considered as potential initiating 
factors. [2,66] Many efforts have since been 
made to identify infectious pathogens in 
SC. The infectious aetiologies that have 
been proposed for SC can be classified as 
bacterial, viral, protozoal and fungal. [27,56]

1. Bacteria—Although serpiginous or 
multifocal serpiginoid lesions have been 
reported in a few patients with syphilis, 
[24,67,68] presumed or definite MTB is the 
most often considered underlying bacterial 
infection. Mycobacterium tuberculosis 
(MTB) has been identified as a direct or 
indirect infectious trigger in TB SLC by 
demonstrating MTB presence in the vitreous, 
aqueous, retinal pigment epithelium (RPE), 
or choroid. [32,69] The most typical, albeit 
presumed, etiological relationship of MTB 
with SLC is the existence of latent MTB 
infection or a systemic, extraocular focus of 
MTB infection. [32,47,69,70]

There is a dearth of knowledge regarding 
the immunological system underlying 
tuberculous infection in humans. The 
manifestation of both cellular and hum 
oral responses to many retinal antigens 
is pointing to the relevance of autoim 
munity and autoinflammation in infectious 
or undifferentiated uveitis. [71-74] Forre 
ster et al. explained how immunological 
pathways relate to MTB-induced ocular 
inflammation. [71] During the early stages 
of lung infection, the MTB specifically 
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targets dendritic cells and macrophages. 
As it escapes and takes up residence in the 
other myeloid cells, the MTB either kills them 
or is destroyed by them. The MTB-infected 
cells recirculate from the granulomas and 
reach extrapulmonary locations, such as 
the kidney, muscle, meninges, lymph nodes, 
and uvea. It lives in these tissues and 
could reactivate at any point in the future. 
When MTB proliferates and results in local 
infection, the tissue undergoes caseation 
necrosis. In immunocompetent people, 
it triggers a strong host immunological 
reaction that results in immune-mediated 
inflammation and damage. A secondary 
autoimmune reaction results from the dying 
cells' release of MTB antigen, which prompts 
autoreactive T cells and innate immune cells 
to react. [74]

Autoreactive T lymphocytes were found in 
the eyes of patients suffering from tubercular 
uveitis (TBU) by Tagirasa et al. [74] Retinal 
vasculitis, MSC (or SLC), localised choroiditis, 
and intermediate uveitis were among 
the clinical manifestations of TBU in their 
series. They examined the intraocular T cell 
response in vitreous fluid and discovered 
that effector and central memory T cells were 
heavily involved in the pro-inflammatory 
response. They discovered that CD4+ cells 
are the predominant phenotype in all eyes 
with TBU, indicating the biological source of 
these cytokines. It is possible that the vitreous 
T cell response was focused on combating 
an active MTB infection because they also 
found polyfunctional cytokine responses 
to ESAT-6 peptides released by MTB. The 
comparable blood samples of TBU patients 
did not exhibit this cytokine response to 
ESAT-6, suggesting that the MTB-specific 
response is localised and limited to the eye. 
The breakdown of BRB, which is brought on 
by inflammation triggered by MTB, permits 
peripheral autoreactive cells to enter the eye. 

Peripheral autoreactive cells in the eye are 
stimulated to multiply by homologous self-
antigens, which are much more prevalent 
than MTB antigens in the eye. The reason 
for a protracted or recurring intraocular 
inflammation is most likely the autoreactive 
T cells' relative resistance to antigen-
induced cell death. This work offered 
unambiguous proof of a direct (intraocular 
T cell response to the mycobacterial antigen 
ESAT-6) as well as an indirect (intraocular T 
cell production of cytokines in response to 
retinal crude extract, or RCE), response in 
TBU-affected eyes, including TB SLC.

A few studies have also indicated an 
elevation in proinflammatory cytokines in 
the vitreous/aqueous humour (intraocular 
fluid) of TBU patients. [75-78] Among the 
invading T cells, CD3+, CD4+, and CD8+ T 
cells made up the majority. It was discovered 
that these T cells had just become activated, 
and that they had secreted proinflammatory 
cytokines, such as IFN- and IL-17A, into 
the vitreous. The patients' vitreous blood 
had larger levels of these cytokines than 
their peripheral blood, indicating a localised 
rather than systemic source for the 
antigenic trigger. Serum cytokine levels in 
MSC were examined at baseline and during 
a longitudinal follow-up in patients treated 
with anti-tubercular treatment (ATT) and 
oral corticosteroids; this study included 
cases of paradoxical worsening (PW). [78] 
Patients with PW showed increased serum 
levels of IL-10 at baseline, significantly 
elevated levels of IFN- at one week, and 
significantly elevated levels of TNF- at three 
weeks, relative to patients with complete 
healing of lesions. The levels of TGF-ß were 
similar in the two groups. This suggested 
that a greater bacillary burden during PW 
caused a rise in pro-inflammatory cytokines 
in the serum. [78]
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2. Viruses— Possible causative agents of 
SC include herpes viruses. [79,80,81] VZV 
was proposed as the etiologic agent by 
Gass in his description of a patient with 
Herpes zoster ophthalmicus who had 
fundus alterations of SC. [3] Curiously, a 
recent PCR investigation from a TB endemic 
region revealed VZV and HSV DNA in the 
aqueous humour of patients with recurrent 
macular variant of SC, with or without 
concomitant peripapillary lesions, and 
with a normal chest X-ray and negative 
TST. [79] The virus-associated cases differ 
from idiopathic SC in that they present 
with vitritis and anterior chamber cellular 
response along with multifocal lesions 
that mostly affect the macula. One Finnish 
study showed anti-hepatitis A antibodies, 
however this was explained by the high 
incidence of these antibodies in the general 
population. [81].

3. Protozoa— A few researchers believe 
that Toxoplasma gondii may be the etiologic 
agent of SC. [27,62,63] Old, dormant SC 
lesions may resemble the chorioretinal scars 
left behind by toxoplasma retinochoroiditis. 
[3,63] In contrast to SC, toxoplasma 
retinochoroiditis generally causes retinal 
lesions with concomitant vitritis, even 
though active lesions in both disorders 
typically originate from the edges of older 
scars. The results of anti-toxoplasma 
antibody testing in certain SC studies were 
negative. [57,82]

4. Fungi— It is doubtful that intraocular 
fungal infections and SC are interchangeable 
because of their fulminant nature. However, 
a recent PCR analysis has suggested that 
SC might be caused by Candida sp. [28] 
Candida antigens, DNA, and high serum 
titers of antibodies against Candida species 
were found in four out of five SC patients. 
[28] Other investigations have not verified 
this.

Histopathologic features
There is currently little understanding of 
the pathophysiology of SC, possibly due 
in part to the paucity of histopathologic 
investigations that provide evidence of SC. 
Although histology has not revealed any 
active lesions, substantial mononuclear 
inflammatory cell infiltration of the choroid 
with localised lymphocyte aggregation 
has been found in clinically inactive lesions 
in long-standing SC. [5] Variable degrees 
of RPE hyperplasia and Bruch membrane 
abnormalities, including atrophic 
choriocapillaris, RPE, and photoreceptors, 
around fibrotic choroidal lesions. [3,61] 
Unremarkable choroidal vessels can be 
found in unaffected areas, and a small 
number of retinal vessels have mild 
lymphocytic infiltration.

Using three distinct molecular methods—
multitargeted PCR for MTB assay, Gene 
Xpert MTB/RIF assay, and a line probe 
assay—Bansal et al. were able to identify the 
MTB genome in the vitreous fluid of eyes with 
TBSLC [83]. Histological slices of the globe 
showed granulomatous inflammation of the 
uveal tissue and retina in an enucleated eye 
with panuveitis of unknown aetiology [84]. 
When eyes with panuveitis or tubercular 
choroiditis (TBSLC) were examined, the 
RPE revealed necrosis and contained 
sequestered acid-fast bacilli, indicating that 
the RPE was the preferred location for MTB 
localization. These phagocytosed bacilli, 
which are sequestered in the RPE and 
survive by evading phagolysosome fusion, 
are represented by the macrophages in 
pulmonary tuberculosis. TBSLC most likely 
recurs as a result of their reactivation in the 
RPE.

Clinicopathologic characteristics of tuber 
culosis SLC in a male 28-year-old patient 
were reported by Kawali et al. When 
the patient started ATT and developed 
paradoxical worsening with progressive 
macular choroiditis, a vitreous and 
chorioretinal biopsy was performed [85]. 
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Following a biopsy, the inner choroid was found to have caseous necrosis and granulomatous 
inflammation, along with RPE degradation and photoreceptor disturbance. 

Serpiginous  choroiditis Serpiginous-like choroiditis

Etiology-

Non-infectious/autoimmune Infectious 

Retinal S antigen Bacteria: Tuberculosis, syphilis

idiopathic organ specific inflammation Viruses: HSV, VZV

HLA association Protozoa: Toxoplasma

systemic disease association Fungi: Candida spp.

Morphological subtypes-

a. Serpiginous choroiditis extending from juxtapapillary choroid a. Dendritic SLC

b. Macular serpiginous choroiditis b. Placoid SLC
 Table 1. Differences between serpiginous choroiditis (SC) and serpiginous like choroiditis (SLC)

Clinical features
A creeping pattern of choroiditis, extending 
from the juxtapapillary area, with greyish 
yellow discoloration, minimal to no 
inflammatory cell infiltration in the vitreous, 
and recurrences of the lesions at the margins 
of the healed scars, is the most common 
manifestation of SC, though it can take many 
different forms. [4,86,87] SC lesions typically 
have subtle symptoms when they first 
appear. [57] Initial complaints from patients 
may include floaters, metamorphopsia, 
blurred vision, difficulties reading, 
paracentral scotomas, or other visual field 
problems. [57,91,92,94] Visual acuity might 
be anywhere from 20/20 to counting fingers 
at one to three feet. Slitlamp examination 
may reveal a quiet eye from external and 
anterior segment evaluation. Low-grade 
anterior chamber and vitreous reaction, if 
any may be present. [60] The intraocular 
pressure does not typically change. [94] At 
the level of the RPE and deep retina, the 
new lesions are identified by well-defined 
patches of grayish-white or grayish-
yellow discolouration. Usually, the borders 
of healed lesions give rise to such active 
lesions. These show an outward pattern 
of choroidal atrophy linked to alterations 
in RPE that starts at the peripapillary 
region. Outside the boundaries of active or 
healed lesions, the retina and RPE seem 
normal. Comparable atrophic lesions in the 

juxtapapillary choroid may be observed 
upon examination of the partner eye.

The grayish-white lesions give way to 
mottled RPE over the course of weeks 
to months, either in conjunction with or 
without pigment epithelial hyperplasia and 
fibrosis. The symptoms of activity could 
persist for up to nine months if untreated. 
[57] The diagnosis is strongly supported by 
the simultaneous occurrence of healed and 
active lesions. [60,93] Geographic atrophic 
patches with pseudopodial extensions and 
well defined, sharp borders, either with or 
without pigment epithelial hyperplasia at the 
margins, characterise the healed, inactive 
chorioretinal lesions. [57] In untreated eyes, 
the natural course varies, but often involves 
several choroidal inflammatory recurrences 
and advancement over months to years, 
with the possibility of involving the fovea 
at some point [57] It is anticipated that at 
least one recurrence will occur in five years 
for about 50% of SC patients. [95] The 
choroiditis resolves over 20 years or more in 
the absence of anti-inflammatory therapy, 
leaving significant chorioretinal scarring. 
The average duration between presentation 
in one eye and onset in the contralateral eye 
is about 5 years. [60]
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Classic SC (CSC) can be further separated 
into the following categories based on the 
features and morphology of lesions: The 
most prevalent kind of CSC that has been 
documented in literature is peripapillary 
CSC. Peripapillary CSC instances account 
for almost 80% of all reported cases. 
[4,88] Peripapillary CSC lesion is often 
unifocal, centred around the optic disc and 
progressing centrifugally in a serpentine 
pattern to involve the macula. Due to its 
early macula involvement and increased 
likelihood of developing choroidal 
neovascular membrane (CNVM), macular 
CSC is a relatively uncommon yet feared 
cause of visual loss. [89] Up to 88% of SC 
patients who are not receiving treatment 
can progress to involve the macula and can 
spread to the equator. [95] Certain patients 
may be subcategorized as macular SC if 
they only have macular involvement at 
presentation. 

Macular serpiginous choroiditis
Roughly one-third of patients had lesions 
that start at or only go to the macula. Macular 
SC, [89,94,96] is the name given to this type 
of choroiditis, which manifests as floaters, 
flashing lights, scotomas, and blurred vision. 
[96,89] The juxtapapillary choroid may not 
be affected, and emerging lesions typically 
lack the distinctive geographic atrophic 
scars, [89] making diagnosis difficult. 
However, the angiographic characteristics 
of classic SC and macular SC are the same. 
[89,94] In-depth testing to rule out infectious 
etiology, such as an aqueous or vitreous 
tap to identify MTB or the herpes virus by 
PCR, may be necessary for the macular 
variety of SC. Macular SC lesions have a 
worse prognosis in terms of vision. [89] 
The development of choroidal neovascular 
membrane (CNVM) is more common. In 
one series, three out of seven patients with 
macular SC went on to develop CNVM. [89] 
Since these individuals typically experience 
symptoms early in the disease, they 
frequently receive rapid therapy, which over 

time leads to less widespread involvement 
of the choroid and posterior retina. [91]

Serpiginous-like choroiditis
Multifocal choroidal lesions of different sizes 
and shapes, which frequently combine to 
generate diffuse choroiditis that resembles 
SC in patients with suspected tuberculosis, 
are the distinguishing feature of SLC, a 
separate form of SC. [22] It has also been 
used to refer to these clinical entities 
as "multifocal serpiginoid choroiditis" 
[32,88,90] As opposed to patients with 
SC, patients with SLC are typically from 
areas where tuberculosis is endemic; they 
are also more likely to present unilaterally, 
at a younger age, with multifocal lesions, 
located in the periphery of the retina, 
frequently sparing the juxtapapillary region, 
have a greater inflammatory reaction in the 
vitreous, and continue to progress even after 
receiving effective corticosteroid therapy. 
[22,31,70,90]

Figure 1 . Dendritic form of serpiginous like 
choroiditis. Vividly multifocal small grayish yellow 
lesions that coalesce to form larger lesions.
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Figure 2. Placoid form of serpiginous like choroiditis . 
Placoid areas of gray-yellow discoloration of the reti-
na at the site of active lesions. There is gradual clear-
ing of the lesion from the center, while the peripheral 
edges of the lesion often maintain grayish-white ac-
tive appearance. Reactivation happens at the edges 
of old scars.

  Diagnostic modality Findings in SC/SLC

1 Fundus photography 
(FP)

• Important for baseline documentation 
• Helps monitor treatment response 
• Resolution, progression, recurrence best appreciated 
• Widefield imaging preferred to assess progressive margins or 
paradoxical worsening [97,98]

2 Fundus fluorescein 
angiography (FFA)

Active lesions : Hypofluorescence to hyperfluorescene 
• Early phase - show hypofluorescence with fuzzy, uneven 
borders due to hypoperfusion of the choriocapillaris and 
obstruction of fluorescence due to edematous, inflammatory RPE 
and retina.  
• Mid-phase - shows a progressive hyperfluorescence at the 
lesion border due to dye leakage from the choriocapillaris at the 
edge of the inflamed lesions.  
• Late phase - Larger choroidal arteries start to leak dye profusely 
over time, causing the lesions to become hyperfluorescent. 
Healed lesions : Patchy herfluorescence 
• Early phase – shows hypofluorescent patches with distinct 
borders, which are caused by the substantial loss of the 
choriocapillaris.  
• Mid- phase – shows increased hyperfluorescence at the borders 
of healed lesions  
Late phase – shows widespread staining of these lesions as 
fluorescein diffuses into the scarred area from the surrounding 
normal choriocapillaris. 

3 Indocyanine green 
angiography (ICGA)

Active lesions – hypofluorescence from early to late phase 
• Caused due to anomalies in choroidal perfusion and blocked 
fluorescence by the inflamed RPE and outer retina  
• Choroidal involvement seen in ICG is more than indicated by 
clinical examination or FFA  
Healed lesions - early and late hypofluorescence with well-
defined boundaries  
• Hypofluorescent patches may be non-uniform due to altered 
choroid and RPE pigmentation and varying retention of the larger 
choroidal veins 
• They reflect permanent loss of choriocapillaris and concomitant 
choroidal atrophy 
Differentiate choroiditis from CNVM 
• Choroiditis typically exhibits early hypofluorescence while CNVM 
shows hyperfluorescence 
  ICGA is superior to fundus examination and FFA in identifying 
subclinical active lesions [99,100]
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4 Fundus 
autofluorescence (FAF)

• Based on the property of autoflorescence of lipofuscin 
• Rapid and non-invasive method 
• Treatment response is more superiorly evaluated than FA,ICGA 
• TBMSC /SLC -4 stages have been described [101,102] 
Stage I – diffuse, poorly defined halo of hyperautofluorescence 
Stage II – centre hyperautofluorescence becomes noticeable 
Stage III – stippled appearance as peripheral 
hypoautofluorescence increases and central 
hyperautofluorescence reduces 
Stage IV – widespread hypoautofluorescence that intensifies with 
time as scarring develops

5 Optical coherence 
tomography (OCT)

• typical lesions show hyperreflectivity in the outer retina that 
later leads to loss of the RPE and the inner and outer segment 
junctions.[103]  
• focal elevation of the RPE-Bruch's membrane complex and 
neurosensory retina on EDI-OCT [104]  
• choroidal thickness, total choroid area, volume of the vascular 
and stromal choroid is significantly increased in active lesions and 
decreases significantly as the lesions heal [105]

6
Optical coherence 
tomography  
angiography (OCTA)

• A relatively new noninvasive investigative method that produces 
high-resolution, depth-resolved pictures of the choroidal and 
retinal vasculature  
• While retinal vascularity is intact, OCTA exhibits reduced 
vascularity on the choriocapillaris [106]. 
• The hypofluorescent patches observed in the choriocapillaris 
layer of OCT-A match to hypofluorescent, hypoperfused areas on 
ICG. [107]  
• OCTA improves the ability to distinguish between 
choriocapillaris atrophy and hypoperfusion within the lesion. [108]

Reduced retinal vessel length density (VLD) and perfusion density 
(PD), decreased choroidal vascularity index (CVI), and increased 
choriocapillaris flow deficit (CCFD) can be seen in active SLC. 
[109]

7 Perimetry / 
Microperimetry

• Amsler grid testing and Goldmann perimetry have been used to 
document dense scotomas associated with central and peripheral 
lesions. [95,110,111] 
• The preservation of the inner retinal layers, including the nerve 
fibre layer, in the context of extensive outer retinal destruction 
confirmed by perimetry.  
• The central vision remains unaltered even when there are 
serpiginous atrophic scars present in the papillomacular bundle 
because there is no involvement of the fovea. [112] 
• Conventional perimetry is not accurate if the patient has 
extrafoveal or unstable fixation and foveal function is impaired. 
[111] 
• Dense scotomas associated with active lesions and atrophic 
areas are carefully mapped using microperimetry, with point-to-
point assessment of retinal sensitivity 
• Relative scotomas, seen in roughly one-third of patients, are 
caused by subclinical lesions. [111]
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8 Electrophysiology

• retinal electrophysiology evaluates mass responses evoked from 
the entire retina 
• a near-normal whole field electroretinogram is observed in 
localised, non-extensive serpiginous lesions  
• a subnormal electroretinogram may be seen in long-term, 
untreated cases due to substantial retinal degeneration and 
involvement. [57,60,93,95]

Table 2. Diagnostic imaging and investigation features of SLC lesions

Figure 3a Figure 3b Figure 3c

Figure 3. FFA features of active lesions of SLC. 
Early phase angiogram: hypofluorescent patch with 
poorly defined borders (3a)Mid-phase angiogram: 
gradual increase in fluorescence at the borders; 
hyperfluorescence (3b) Late phase angiogram: 
borders show hyperfluorescence; hyperfluorescence 
may spread centrally to form a uniform or spotty 
appearance in the entire lesion (3c) 

Figure 4a Figure 4b Figure 4c

Figure 4. FFA features of healed lesions of SLC. 
Early phase angiogram: hypofluorescent patch (4a)
Mid-phase angiogram: hypofluorescent patches 
with staining at borders (4b) Late phase angiogram: 
hypofluorescent patch with sharp staining of the 
margins (4c)In areas of excessive chorioretinal 
atrophy, the exposed scleral bed may be seen. 

Figure 5a Figure 5b

Figure 5c Figure5d

Figure 5. FAF features of SLC
Acute active lesions hyper- and hypoautofluorescence 
patches with sharp margins (5a). As healing 
progresses, lesions develop a more speckled 
appearance as hyperautofluorescence patches with 
hypoautofluorescent margin (5b). With healing, the 
lesions appear more hypofluorescent (5c) until they 
are completely healed and appear as a uniform 
hypoautofluorescent patch with sharp margins (5d).

Figure 6a

Figure 6b

Figure 6. OCT features of SLC. 
Active lesion: 6a. Slightly increased retinal thickness 
(retinal edema), focal areas of choroidal thickening, 
outer retina and choroid hyperreflectivity

Healed lesion: 6b. Thin retina (outer retinal atrophy), 
loss of outer retina architecture (IS/OS and ELM loss), 
outer retina and choroid hyperreflectivity
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Complications
The primary vision-threatening issue in 
SC is involvement of the fovea. The most 
common and dreaded complication related 
to SC is CNVM and has an incidence ranging 
from 10% to 25%. [113] CNVM can occur 
in both healed and ongoing choroiditis, 
usually arising along the margin of the 
lesions. The etiopathogenesis of CNVM 
in SC has been linked to ischemia to the 
choroid, outer retina, and Bruch's membrane 
caused by choriocapillaritis. Patients 
with choroiditis are more susceptible to 
CNVM misdiagnosed, and occult CNVM 
in particular demands a high threshold of 
suspicion. [114] It is easier to distinguish 
classic CNVM from SC lesions, as SC 
lesions exhibit early hypofluorescence in 
FFA, while classic CNVM, which is typically 
characterised by early hyperfluorescence. 
However, because of its milder or less 
intense hyperfluorescence, occult CNVM 
in SC are difficult to diagnose. Another 
long-term, sight-threatening consequence 
associated with SC patients is subretinal 
fibrosis. [22,60] Retinal vasculitis, vascular 
occlusions, vitreous hemorrhage and 
subsequent neovascularization, serous 
retinal detachment, and cystoid macular 
edema are other less frequent consequences. 
[23] Tight management of inflammation 
could reduce the likelihood of these issues 
or even cause the neovascularization to 
spontaneously regress. [57,87,115,116]

Treatment
Treatment of serpiginous choroiditis
Corticosteroids
Since macular involvement is typically a 
determining factor in the reduction of visual 
acuity in SC patients, prompt and efficient 
therapy is essential to protect macular 
function. In patients with lesions threatening 
the macula, high-dose intravenous pulse 
steroids can be helpful. Another key factor 
in the therapy of patients with SC is the 

recurrent inflammation. Although it has 
been demonstrated that higher dosages of 
corticosteroids quickly reduce inflammation, 
they typically don't stop recurrence. [117] 
Inflammation frequently recurs during 
corticosteroid tapering or after stopping the 
medication, necessitating use of systemic 
immunosuppressive therapy.

Immunosuppressive agents
Immunosuppressive medications, however,  
typically take longer to reach the 
appropriate therapeutic dose of the 
medication and cannot be used to treat 
acute exacerbations. The effectiveness 
of corticosteroids when taken alone or 
in combination with immunosuppressive 
medications is a topic of debate. A longer 
duration of disease inactivity and a lower 
risk of possible side effects from high-dose 
systemic steroids can be achieved with 
immunosuppressive medications such as 
methotrexate, azathioprine, cyclosporine, 
chlorambucil, or cyclophosphamide. A 
triple‐agent immunosuppressive regimen 
consisting of cyclosporine, azathioprine, 
and prednisolone was found to be effective 
in the management of SC. [118-121]

Biologics
Adalimumab and infliximab are two 
biologicals that have been explored in the 
therapy of CSC. [122-124] Several authors 
have suggested that in cases of CSC that 
are resistant to various forms of treatment, 
biological therapy should be used, although, 
these patients also require antitubercular 
medication. [123,124] When planning 
anti-TNF alpha or other biological therapy 
modalities for patients with CSC, great 
caution should be exercised. Biological 
therapy is recommended as a last resort for 
the management of CSC in a nations with 
tuberculosis endemic regions.
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Local treatment 
In patients with active CSC already 
receiving maximally tolerated systemic 
immunosuppressive therapy, intravitreal 
corticosteroid injection, such as fluconazole 
and dexamethasone implants, has been 
found to be a promising alternative 
therapeutic option as a rescue therapy 
because it induces rapid remission without 
the systemic side effects associated with 
systemic immunosuppression. [15,17,125] 
Prior to scheduling an intravitreal injection 
for the management of SC, caution should 
be exercised to rule out SLC. However, 
people with SLC have received intravitreal 
immunosuppressive medication, such as 
methotrexate. [126] Intravitreal anti-VEGF 
agents (Ranibizumab) can be used to treat 
choroidal neovascularization. [127]

Treatment of serpiginous-like choroiditis/
multifocal serpiginoid choroiditis
When there are distinctive clinical lesions 
and a suggestive history (such as contact 
with TB patients or origin from an endemic 
region), treatment for serpiginous like 
choroiditis (SLC) is typically presumptive 
diagnosis, with a positive tuberculin skin 
test and radiological evidence of pulmonary 
involvement and rarely a definitive diagnosis 
such as the isolation of M. tuberculosis 
genome in the patient's aqueous or vitreous 
sample. Anti-tubercular therapy (ATT) has 
been shown to manage active inflammation 
and prevent future recurrences in patients 
with SLC, despite the lack of definitive 
guidelines or recommendations. [47] Four-
drug adjuvant therapy (ATT) is typically 
advised. The regimen consists of isoniazid 
(5 mg/kg), rifampicin (450–600 mg), 
ethambutol (15 mg/kg), and pyrazinamide 
(25–30 mg/kg) for the first three–four 
months, then isoniazid and rifampicin for a 
further nine months. In patients with MSC 
or SLC, multidrug resistant tuberculosis 

necessitates a high index of suspicion, 
particularly when unusual signs or a poor 
response to treatment are present. [83] 

Paradoxical worsening: Paradoxical 
worsening is defined by either the 
emergence of new lesions in a patient 
who initially gets better with ATT and oral 
steroids, or by the persistence of previous 
tuberculous lesions. 14% of the patients 
with SLC who had ATT were reported 
to show continued progression of the 
choroiditis lesion, according to a study. [128] 
Without concurrent oral steroid medication, 
a significant inflammatory immunologic 
reaction in the anterior chamber or vitreous 
may occur, which is known as a Jarisch-
Herxheimer reaction. [60,129]. It's unclear 
exactly how antitubercular medication 
causes this deterioration. However, a 
number of mechanisms have been proposed, 
including higher bacillary load, increased 
baseline peripheral monocyte counts, and 
the presence of naturally occurring toxic cell-
wall substances such as lipoarabinomannan 
and other endotoxins that, when treated with 
antitubercular drugs, cause an exaggerated 
inflammatory response upon the death 
of the mycobacterium. [130,131] It is well 
known that the RPE and macrophages have 
similar functions, such as phagocytosing 
microorganisms, expressing complement 
and toll-like receptors, and producing a 
range of inflammatory compounds when 
the RPE is activated. [132] Patients who 
are initiated on both ATT and systemic 
steroid concurrently may likewise have 
paradoxical deterioration. This is due in part 
to the extreme inflammation and insufficient 
suppression. Rifampicin may also have the 
effect of increasing steroid metabolism. 
[133] Such patients can be managed with 
upping the steroid dosage or introducing 
immunosuppressive medication. Certain 
clinical and imaging factors have been 
identified greater risk of poor therapeutic 
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response and paradoxical worsening 
include - higher grades of lesion opacity 
at baseline, [134] dual lesions margins, 
[135] and double layer sign on OCT. 
[136] Clinicians need to be aware of this 
phenomenon, and patients with SLC who 
are on ATT should receive careful fundus 
examinations and regular follow-up.

For the management of SLC, ATT 
treatment alone is insufficient. High-
dose corticosteroid therapy, which can 
be administered locally or systemically, 
is warranted due to tissue damage that 
occurs after a significant inflammatory 
reaction in SLC and the potential for 
paradoxical worsening with ATT. Typically, 
gradual dosages of oral corticosteroids (1–
1.5 mg/kg/day) are employed. Intravitreal 
corticosteroid injection can avoid the 
danger of latent TB activation in addition 
to avoiding possible systemic side effects. 
Furthermore, intravitreal corticosteroid 
can be a helpful adjuvant with ATT in 
situations when the existence of an active 
extrapulmonary or pulmonary tuberc 
ulosis necessitates the implementation 
of systemic immunosuppression with 
considerable caution. [137,138] There have 
been several reports from authors about 
the therapy of paradoxical worsening and 
the role of local immunosuppression. When 
it comes to managing the progressive 
lesions in tubercular multifocal serpiginoid 
choroiditis/SLC, dexamethasone intravitreal 
implants may be a good alternative 
for immunosuppressive medication or 
systemic steroids. [135,139] Two patients 
with suspected tuberculous SLC, whose 
lesions were growing and endangering 
the macula while receiving antitubercular 
medication, were shown to benefit from a 
single intravitreal injection of 400 mg/0.1 
mL of methotrexate, according to Julian 
et al.'s report [126]. It was observed that 
these patients' lesions resolved without 

any notable adverse effects. The authors 
postulated that the progression of SLC 
lesions may be attributable to either a 
paradoxical immune response to bacterial 
lysis or active illness, and that the local 
immunosuppressive impact of intravitreal 
methotrexate was responsible for them. 
[126]
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Introduction

White dot syndrome (WDS) is a group 
of posterior uveitis disorders manifesting 
as whitish-yellow lesions affecting the 
outer retinal layers, retinal pigment 
epithelium (RPE) and/or choroid. Some of 
the common WDS includes acute posterior 
multifocal placoid pigment epitheliopathy 
(APMPPE), serpiginous choroiditis, acute 
zonal occult outer retinopathy (AZOOR), 
multiple evanescent white dot syndrome 
(MEWDS), punctate inner choroidopathy 
(PIC) etc. Given their overlapping clinical 
and imaging features, WDS and their 
mimickers represent a diagnostic challenge 
for clinicians. Multimodal imaging (MMI) 
utilizing optical coherence tomography 
(OCT), fluorescein angiography (FA), 
indocyanine green angiography (ICGA), 
and fundus autofluorescence (FAF) are 
important in precise anatomic localization 
and better characterization of the lesions. 
The exact etiology of many of these disorders 
remains unknown, but mostly considered as 
inflammatory and noninfectious, although 
an underlying infectious cause should 
always be ruled out
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We describe the 7 years follow up data of 
a young boy who initially presented with 
unilateral defective vision following an 
attack of viral fever. Fundus findings and 
MMI were suggestive of MEWDS with some 
lesions resembling multifocal choroiditis 
(MFC). He responded well to oral steroids 
with good visual recovery, but recurred few 
weeks later requiring another course of 
steroids. He had 2 more recurrences with 
typical MEWDS findings which resolved 
without any systemic therapy. There have 
been few case reports of MEWDS as 
primary diagnosis but later demonstrating 
typical findings of other disease entities like 
MFC and AZOOR which further complicate 
our understanding of MEWDS (1). In our 
case the initial presentation was atypical 
with features partly like MFC and later 
on presented with the typical pattern 
of MEWDS.  MMI, especially FAF and 
OCT greatly helped in the diagnosis and 
monitoring of our patient. FAF showed 
hyper autofluorescence (AF) that is believed 
to be due to inflammation causing increased 
phagocytosis of the photoreceptor outer 
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segments and increased production of 
lipofuscin. WDS affects the outer segment 
of the photoreceptors causing loss of the 
ellipsoid zone (EZ) which recovers in most 
cases and was demonstrated in our case 
too.

Case report
In August 2017, a 14 years old boy presented 
to our OPD with sudden onset of painless 
loss of vision in the right eye (RE), 3 weeks 
after an attack of viral fever. There was no 
history of any systemic illness. Examination 
showed best corrected visual acuity (BCVA) 
of 6/24 in RE and 6/9 in the left eye (LE). Color 
vision, pupillary evaluation and anterior 
segment examination were unremarkable. 
Dilated fundus examination revealed 
discrete, faint yellowish-white deep lesions 
in the peripapillary region extending along 
the superior and inferior arcade in RE. Few 
discrete prominent lesions were noted 
nasally. There was no granularity at the 
fovea and optic disc was hyperemic (Figure 
1a). LE examination was normal. FAF 
(Figure 1b) showed a diffuse hyper AF area 
concentrated at the peripapillary region and 
along the superior and inferior temporal 
arcades. OCT (Figure 1c) demonstrated 
subtle disruption of the EZ corresponding to 
the white lesions seen clinically, suggesting 
a diagnosis of MEWDS. He was treated with 
oral steroids which resulted in complete 
resolution of the lesions as shown in Figure 
2. Vision in the RE improved to 6/9

Within a month of stopping steroid, he 
presented with sudden drop in vision in 
the RE. BCVA in the RE had decreased to 
6/18. There was recurrence of the lesions 
in the RE which was delineated well as 
hyper AF lesions on FAF and corresponding 
EZ disruption on OCT (Figure 3a). Lesions 
resolved after another course of oral steroids 
and he remained stable (Figure 3b).

Two years later, he presented with mild 
blurring of vision in RE. Fundus appeared 
normal (Figure 4a) but scattered lesions 
were seen on FAF and OCT (Figure 4b, d). 
He was treated with topical steroids. Follow 
up FAF and OCT (Figure 4 c,e) confirmed 
disappearance of the lesions  

He came back recently in October 2023 
with complaints of defective vision in 
OD noticed 2 weeks after an episode of 
viral fever. Fundus examination revealed 
whitish lesions, more evident nasally. 
MMI (Figure 5) showed multiple hypo 
fluorescent lesions, better delineated on 
ICGA with corresponding EZ disruption on 
OCT. Laboratory tests including CBC, C-RP, 
ESR, S. ACE, and Quantiferon TB gold test 
were all negative. HRCT chest was normal. 
However, Mantoux was positive with 
25mm induration, for which he was advised 
pulmonology consultation. He came back 
only 3 weeks later with the pulmonologist’s 
opinion to start systemic steroids under 
cover of ATT. As the lesions had resolved 
by then, we decided to observe and repeat 
imaging after 3 months. He was revaluated 
in March 2024 and repeat MMI (Figure 6) 
showed complete disappearance of lesions 
on ICGA and restoration of EZ on OCT. He is 
kept under follow up.

Discussion
MEWDS is a rare posterior uveitis with an 
annual incidence of 0.22 per 100,000. It is 
mostly seen in young woman and presents 
with characteristic white spots in the fundus 
with other commonly documented findings 
on MMI (2). The disease often presents with 
a viral prodrome followed by acute visual 
loss and good recovery without treatment 
(2, 3, 4)

This case demonstrates some atypical 
features associated with MEWDS. On initial 
presentation, apart from the subtle white 
lesions in peripapillary region, scattered 
large yellow white lesions were noted in 
the mid periphery, suggestive of MEWDS 
overlapping with MFC. Kang et al have 
reported on clinical spectrum of MEWDS 
overlapping with multifocal choroiditis 
(4). In their 10-year retrospective review 
of 34 cases, 21% had combined MFC, 
either in the same eye or in the fellow eye, 
suggesting a connection between the 2 
conditions. Atypical cases had a thicker 
choroid which was not observed in our 
patient. The authors hypothesize that a 
silent choroidal inflammation may trigger a 
deeper choroidal inflammation or an outer 
retinal inflammatory syndrome.   
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Case series on atypical MEWDS without 
white dots have been documented (5). 
As the name indicates, white dots are 
evanescent and may not be present when 
patient consults after some delay.  All three 
patients in that study presented with classic 
MEWDS symptoms, had foveal granularity, 
mild disc swelling and focal EZ disruption 
on OCT. However, no characteristic lesions 
were seen on FA, ICGA and FAF. In our 
patient, during the third recurrence, even 
though our patient complaint of blurred 
vision, there was no white lesions noted on 
fundus examination. However, FAF picked 
up activity. This emphasize the importance 
of FAF and OCT which are noninvasive and 
extremely useful in the diagnosis and follow 
up of eyes with minimal activity.

Our patient had four episodes of recurrence 
in seven years. Though we treated him with 
oral steroid initially, later recurrences were 
just observed and the disease resolved 
without developing any complications. 
Chronic recurrent MEWDS case series 
has been reported in the past (6). Classic 
clinical findings noted in their study was 
granularity in the macula, white dots, and 
optic disc changes. Despite the recurrences, 

their patients still retained visual acuity 
of 20/20. Other authors have reported 
complications like chorioretinal scar and 
choroidal neovascularization in recurrent 
cases (7, 8, 9).

TST (tuberculin skin test) positivity does 
not distinguish between latent or active 
tuberculosis, but an induration of 15 mm 
or more is considered positive even with 
no risk factors for tuberculosis (10). A 
positive TST test should be followed by 
symptoms assessment, physical exam, 
and chest radiograph. In our case, even 
though Mantoux was highly positive, 
other investigations were negative. 
Pulmonologist opinion was obtained and 
was advised ATT only if systemic steroids 
were contemplated. Nicolau et al reported 
a case of presumed TB with MEWDS 
like presentation, treated and responded 
well with anti-tubercular therapy (11). 
The presence of atypical WDS findings 
in patients should raise the possibility of 
undiagnosed inflammatory, infectious 
or neoplastic disease. A possibility of TB 
cannot be excluded in our case and in 
future recurrences, treatment with ATT can 
be considered. 

Figure 1.  Multimodal imaging of right eye at presentation (a) Color fundus photo showing clear media 
with subtle white lesions along the arcades. The lesions in nasal and superior mid periphery are prominent 

as seen in Multifocal Choroiditis. (b) FAF showing hyper auto fluorescent lesions. (c) OCT showing hyper 
reflective foci in the outer retinal layer and hyperreflective dome-shaped lesion that extend into the 

ellipsoid zone. Cells in the posterior vitreous face can be noted
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Figure 2: (a) Fundus photo showing the disappearance of lesion following steroid therapy. b) FAF showing the 
disappearance of hyper fluorescence in the affected area. C) OCT demonstrating normal outer retinal layers

Figure 3: (a) Reappearance of lesion clearly seen on FAF following cessation of steroid therapy. (b) FAF 
showing a normal retina after retreatment with oral steroids

Figure 4: (a) Optos ultra wide field image of right eye appears normal. (b) FAF showing few scattered 
lesions in the posterior pole. (c) FAF showing disappearance of lesions with topical steroid. (d,e) Pre and 

post treatment OCT also shows resolution of activity.
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Figure 5: (a) Optos of right eye with multiple discrete faint white lesions, (b) lesions predominantly on the 
nasal retina (black arrows). (c)  Pattern of distribution evident on FAF. (d) OCT sections passing through 
superior retina and fovea showing outer retinal hyper reflective lesions with EZ disruption (e) Early, mid 
and late phase images of FFA and ICGA showing lesions more prominent on ICGA than FFA which is 

suggestive of a choroidal involvement

Figure 6: Follow up Optos, OCT, FFA and ICG demonstrating disappearance  
of all the lesions with no activity.
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The first cases of Acute Posterior Multi 
focal Placoid Pigment Epitheliopathy 
(APMPPE) were described by Gass in 
1968 1. Each case had similar features; 
patients were young, with bilateral acutely 
decreased vision and yellow placoid lesions. 
The placoid lesions resolved spontaneously 
within one to two months, with clearing 
starting centrally within each lesion. 
Vision improved as the lesions resolved. 
He described characteristic findings on 
fluorescein angiography (FA), reporting 
that placoid lesions were hypofluorescent 
early with progressive staining. Following 
resolution of the lesions, FA revealed 
a mottled hyperfluorescence which he 
attributed to defects in the retinal pigment 
epithelium (RPE), and scattered non 
fluorescence due to pigment clumps. From 
this he deduced that the placoid lesions 
lie at the level of the RPE and superficial 

choroid, thus naming the entity APMPPE. 
Gass hypothesized that the etiology of the 
RPE changes may be related to an acute 
inflammatory response in the setting of 
recent infection or toxic injury to the RPE and 
choroid. This was based on the transient 
nature of the lesions suggesting that a 
chronic progressive disease is less likely.

Understanding the pathophysiology of 
APMPPE has evolved with the advancement 
of imaging techniques. Ischemia of the inner 
choroid secondary to inflammation is one 
explanation for the natural history of this 
condition 2. Indocyanine green (ICG) imaging 
of placoid lesions shows hypofluorescence 
suggesting choroidal hypoperfusion 3,4. 
Optical Coherence Tomography Angio 
graphy (OCTA) shows progressive flow 
deficits at the level of the inner choroid 
consistent with reduced perfusion of the 
choriocapillaris 5. Inner choroidal thickening 
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and infiltration can be appreciated on OCT in 
the acute phase, with subsequent resolution, 
further supporting a transient choroiditis 
with compression of the choriocapillaris 
from inflammatory infiltration of the 
superficial choroid. 6. In addition, thickening 
of the ellipsoid zone and hyperreflectivity 
of the outer nuclear layer is characteristic 
of acute placoid lesions on OCT, and 
suggests acute outer retinal inflammation 
2. Subretinal fluid is sometimes present and 
in extreme cases serous detachment and 
bacillary layer detachment can develop 
representing a more severe inflammatory 
response 2. Distinct separation between 
photoreceptors and the RPE is seen early in 
the course of the lesions on OCT and can 
persist as the lesions heal 7. Reconstitution 
of the choriocapillaris has recently been 
demonstrated with OCTA in patients 
with APMPPE, suggesting that an acute, 
reversible insult to the choriocapillaris is 
responsible 8. This is in line with Gass’ 
original hypothesis.

Figure 1 & 2. A 22-year-old female with bilateral 
creamy placoid lesions in the posterior pole 2-3 
weeks post mild viral upper respiratory tract 
symptoms.

Figure 3. Right eye early phase FA shows 
hypofluorescence of the placoid lesions 
suggesting reduced flow in the choriocapillaris 
due to inflammatory cell infiltration of the 
superficial choroid and choriocapillaris.

Figure 4. Late phase FA shows even hyperfluore 
scence of the placoid lesions in the right eye. 
The left eye showed similar features.

Figure 5. B scan OCT of the lesions in the right 
eye showing ground glass appearance of the 
underlying choriocapillaris and superficial 
choroid due to inflammatory infiltration with 
thickening of the RPE and hyperreflectivity 
of the outer nuclear layer and ellipsoid line 
from secondary inflammation of the adjacent 
structures.
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Placoid lesions are observed in several 
disorders including persistent placoid 
maculopathy, serpiginous choroiditis, 
Tubercular serpiginous-like choroiditis 
and acute syphilitic posterior placoid 
chorioretinitis 2. One of the features that 
differentiates between different placoid 
disorders is the distribution and progression 
of lesions. In 2000 Jones et al. published a 
series of 6 patients with placoid lesions 
similar to APMPPE and serpiginous 
choroiditis, but smaller in size, with a more 
extensive distribution of lesions extending 
anterior to the equator and with a prolonged 
clinical course 9. They named this entity 
relentless placoid chorioretinopathy (RPC). 
The condition has also been referred to as 
ampiginous choroiditis. The largest series to 
date by Jyotirmay et al. includes 26 patients 
10.

Clinical characteristics of patients with 
RPC have been described in published case 
series 9,10. This entity affects young patients 
(median age 34), with a male predominance. 
Sudden painless blurring of vision and 
floaters are the most frequent presenting 
complaints 9,10. Yellow placoid lesions in 
the midperiphery are most commonly 
the first to appear with later progression 
involving the periphery and macula. The 
chorioretinopathy can evolve to over fifty 
lesions scattered throughout the posterior 
pole and periphery. This distribution and 
size of the lesions is distinct from both 
APMPPE and serpiginous choroiditis 2,9. 

Typically, there are bilateral active lesions at 
presentation. There have been six unilateral 
cases reported in the literature although in 
most cases the contralateral eye showed 
some element of inflammation (without 
distinct placoid lesions) and a significant 
proportion later developed lesions in 
the fellow eye at subsequent follow-
up 11. In some cases, lesions can appear 
characteristic of APMPPE or serpiginous 
choroiditis at initial presentation but then 

show progression and recurrence over 
months to years which is atypical for these 
conditions 12. Vitritis, anterior chamber 
reaction, papillitis and vasculitis are usually 
absent. A single case of retinal vein occlusion 
diagnosed three months after onset of RPC 
has been reported 13. Both APMPPE and 
RPC have been associated with cerebral 
vasculitis and stroke 14,15. A relapse rate 
of 35%-65% has been reported with new 
active lesions appearing either adjacent to 
old scarred lesions or at a new site 10. The 
disease burns out within 2-5 years. Visual 
acuity outcomes depend on the stage at 
which treatment begins, with treatment 
initiated early in the course associated with 
stability of vision in about 75% of patients 
10. Subretinal exudates and progressive 
subretinal fibrosis rarely occur but can result 
in poor visual outcomes 10,16.

Multimodal imaging is helpful in diagnosing 
and monitoring RPC for relapse. Acute lesions 
have findings similar to the placoid lesions 
in APMPPE. OCT in the acute stage shows 
hypo reflectivity of the interdigitation zone, 
hyperreflectivity of the outer nuclear layer, 
external limiting membrane disruption, RPE 
thickening and infiltration of choriocapillaris 
17–19. Subretinal fluid and pigment epithelial 
detachment have also been reported 19. 

Later, progressive thinning and loss of outer 
retinal layers and RPE with RPE clumping is 
seen 17,18. There can be some restoration of 
the outer retina after healing. Veronese et 
al. reported fundus autofluorescent findings 
of active lesions and identified a specific 
pattern with three concentric zones of 
different autofluorescence (a central round 
area of hypoautofluorescence followed 
by a narrow hyperautofluorescence 
circular zone, followed by a faint wide 
hypoautofluorescence ring) that they 
named the cockade sign 20. They further 
correlated this pattern with OCT findings 
involving the outer nuclear layer, RPE and 
inner choroid. FA characteristics of active 
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lesions also show a concentric pattern 
with central hypofluorescence from loss 
of choriocapillaris and hyperfluorescent 
margins in the early phase, with late 
staining 10. Analysis of choriocapillaris flow 
with OCTA supports the inner choroid as 
the primary site of disease pathogenesis 
in both APMPPE and RPC with secondary 
damage to the photoreceptors 21. 

APMPPE often occurs following a febrile, 
flu-like illness, and there has been some 
association with infections such as 
adenovirus and coxsackievirus 22–24. HLA-A3 
and HLA-C7 positivity has been noted 
in patients with widespread pan retinal 
APMPPE 25 and are thought to increase 
an individual’s susceptibility to developing 
disease following adenoviral exposure 26. 
There have also been reports of onset of 
APMPPE following various vaccinations 2. 
This suggests that the etiology of APMPPE 
may be secondary to a self-limited immune 
response to a viral antigen. The association 
with cerebral vasculitis also supports an 
autoimmune etiology. A single case of RPC 
reported in the literature occurred following 
COVID-19 vaccination 27. Interestingly, this 
patient had multiple recurrences coinciding 
with subsequent COVID-19 infection as 
well as after respiratory infections 27. This 
raises the question of whether RPC is 
also secondary to a specific viral antigenic 
trigger, but with recurrent exposures causing 
reactivation, or to antigenic cross-reactivity 
and non-specific immune activation with 
multiple relapses. 

Early retinal findings from models of viral 
retinitis have been compared with the 
acute findings seen in APMPPE and RPC. 
One such model, the von Szily animal 
model, involves inoculation of HSV into the 
ciliary body cleft of one eye and observing 
delayed retinitis in the contralateral eye 28. 
Viral transmission via retrograde axonal 
transport through the optic nerve and into the 

retina is postulated to occur, with resultant 
disruption of axoplasmic flow, formation of 
axonal spheroids and passage of the virus 
to the photoreceptors and RPE. Axonal 
spheroids have been shown to resolve with 
restoration of axoplasmic flow and this may 
be the mechanism behind placoid lesion 
resolution. The early placoid-like changes in 
this retinitis model show many similarities to 
imaging findings seen in APMPPE and RPC. 
Outer nuclear layer hyperreflectivity, RPE 
disruption and focal separations between 
RPE and Bruch’s membrane are seen in 
this model. Choriocapillaris thickening and 
infiltration with inflammatory cells (but 
not viral particles) has also been noted in 
the von Szily model and correlates with 
the development of retinal lesions. These 
observations support the theory that an 
inciting viral illness can be the initial trigger 
for APMPPE and RPC. 

The progressive and recurrent nature of RPC 
however is thought to involve an autoimmune 
mediated response. This is supported by the 
systemic immunosuppressive treatment that 
is required to achieve remission. Treatment 
with systemic steroids is considered first 
line for this disease, but the addition of 
immunosuppressive therapy is needed to 
prevent recurrence and progression 29. A 
small case series showed no improvement 
in disease control after corticosteroid 
treatment alone versus observation 30. Fifty 
percent of patients were able to maintain 
remission with oral prednisone and 
azathioprine in the case series presented by 
Jyotirmay et al. 10. More recent studies have 
shown success in obtaining quiescence after 
steroid taper with other immunosuppressive 
and steroid sparing agents including 
adalimumab, 31 infliximab, 29 tocilizumab, 
29 and cyclosporine 32. Intravitreal triamc 
inolone has shown some benefit both 
in conjunction with adalimumab 31 and 
as monotherapy in a pregnant woman 
33. A case reported by Luo et al. showed 
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success in achieving remission following 
treatment with intravitreal methotrexate 
after progression despite systemic and 
peribulbar steroids 34. This patient was then 
treated with oral methotrexate as ongoing 
therapy. Mycophenolate has been used in 
the treatment of a patient with RPC with 
associated cerebral vasculitis 15. 

The classification of RPC as a distinct 
entity is based on the clinical appearance 
of lesions and their course. Firstly, mid-
peripheral and peripheral lesions seen in 
RPC, do not occur in serpiginous choroiditis 
or APMPPE. Further, the size of the 
lesions in RPC are much smaller than both 
serpiginous and APMPPE, and the lesions 
are recurrent unlike in APMPPE. However, 
when considering the imaging findings and 
the possible etiology of APMPPE and RPC, 
there is significant overlap. There is evidence 
to suggest an underlying viral trigger for 
both APMPPE and RPC and it is plausible 
that RPC recurs secondary to antigenic 
cross-reactivity or repeated exposure to the 
virus. Further validation of this hypothesis 
may require the use of metagenomic deep 
sequencing to detect the presence of viral 
particles within retinal placoid lesions.
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 A 30-year-old-male, complaining of bilateral 
scotoma, presented with an apparently normal 
fundus in the right eye (OD) (A) and mild retinal 
pigment epithelium (RPE) alteration at the posterior 
pole in the left eye (OS) 

(B). Short wave fundus autofluorescence revealed 
diffuse peripapillary hyperautofluorescence with 
scalloped edges OD depicting early AZOOR 

(C) and speckled peripapillary and perifoveal 
hyperautofluorescence OS in a typical trizonal 
pattern, suggestive of intermediate AZOOR 

(D). Greyscale on perimetry showed a deep wedge-
shaped temporal scotoma OD 

(E) and an ill-defined central scotoma with 
enlargement of blind spot OS 

(F). Spectral domain optical coherence tomography 
(SD-OCT) illustrated trizonal outer retinal changes 
seen as patchy disruption of ellipsoid zone more 
prominent in OD 

(G) than OS 

(H). Fundus fluorescein angiography (FFA) OD 
showed early peripapillary hyperfluorescence 

(I) and intense late staining 

(K). Indocyanine green angiography (ICGA) OD 
revealed early 

(J) and late peripapillary  hypofluorescence 

(L). Similar FFA and ICGA findings were noted in OS 
as well. The patient responded well to treatment with 
oral prednisolone in tapering dose over 4 weeks.

Multimodal Imaging in Acute Zonal 
Occult Outer Retinopathy (AZOOR)
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The Enigma of MEWDS
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Multiple evanescent white dot 
syndrome (MEWDS) was first described by 
Jampol et al. in 1984. (1) It Is a self-limiting 
disease that manifests as unilateral, in most 
cases, multifocal, yellow-white retinal dots 
and spots in the posterior pole toward the 
mid periphery. (2) The clinical symptoms 
are photopsia, blurred vision, or a blind spot 
in the periphery of the visual field, which 
correlates with a temporal scotoma. (3) This 
disease affects young patients between the 
ages of 20 and 40, with a median age of 27, 
and can be preceded by a viral flu episode. It 
is more common in females, and it is related 
to myopia. (4) The pathophysiology is 
currently not elucidated; in the past, it was 
regarded as a condition affecting the outer 
retina due to hyperfluorescent spots seen 
on fluorescein angiography (FA). (1,5)With 
the acquisition of different tools, Agrawal et 
al. 2013 evaluated the role of indocyanine 
green angiography (ICGA) in patients with 
posterior uveitis and reported in MEWDS 
patients,  multiple late hypofluorescence 
lesions that colocalize with the spots 
explaining that these lesions are due to 

choroidal ischemia. (6) Nevertheless, Pichi 
et al. (2016) reported a retrospective case 
series that evaluated 36 patients with 
MEWDS who underwent multimodal 
imaging including optical coherence 
tomography angiography (OCTA) in 
which all patients showed a normal 
choriocapillaris which suggests a possible 
photoreceptor pathology. (7) These findings 
are associated with the disruption observed 
in the ellipsoid zone a and outer segments, 
as evidenced by  OCT and ICGA. (8,9) 
Pellegrini et al. evaluated 16 patients with 
MEWDS and reported in the acute stage of 
MEWDS, the subfoveal choroidal thickness 
(CT), total choroidal area, and choroidal 
vascularity index (CVI) were significantly 
higher in affected eyes compared to fellow 
eyes (371.2 ± 101.8 vs. 317.1 ± 90.3 µm, p = 
.001; 2.826 ± 0.686 vs. 2.524 ± 0.674 mm², 
p = .014; 69.49 ± 3.51 vs. 68.27 ± 3.41%, p = 
.044, respectively). However, in the recovery 
stage, these parameters significantly 
decreased in eyes with MEWDS, with 
subfoveal CT, total choroidal area, and CVI 
reducing to 333.4 ± 90.5 µm, p = .007; 2.592 
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± 0.570 mm², p = .002; and 67.31 ± 2.74%, 
p = .014, respectively.  These outcomes 
suggested MEWDS is due to a primary 
choriocapillaritis. (10) 

Some articles suggested that a predisposed 
immune dysregulation could be associated 
with some vaccination-related cases, such 
as hepatitis B, hepatitis A, meningococcus, 
human papillomavirus, or after a coxsackie 
virus exposure or varicella infection. (11,12)

The clinical features are a unilateral 
compromise, but some articles reported 
bilateral or asymmetric compromise in 
around 10% of patients. (13) Ocular findings 
are mild iritis in the involved eye, variable 
vitritis, blurred optic disc, and multiple 
yellow-white dots and spots approximately 
100 to 200 μm located in the posterior pole 
toward the mid periphery; in those cases 
without dots, foveal granularity appears 
(14). With time , these  dots disappear 
without any sequelae or are replaced 
by pigment mottling. (15) In multimodal 
imaging, FA in the early phases shows 
hyperfluorescent dots that resemble a 
wreath-like pattern correlating with the 
lesions on clinical fundus photographye; 
however, those lesions are more on FA 
compared with clinical fundus examination; 
with the progress of angiogram patchy 
staining located in the retina and retinal 
pigment epithelium (RPE),  hyperfluorescent 
disc and peripheral leakage and non-cystoid 
leakage in the macula in the late phase is 
seen. (16) On fundus autofluorescence, 
numerous hyperautofluorescent lesions are 
observed and disappear after bleaching, 
which correlates with the findings on clinical 
fundus photography (17)The ICGA shows 
no abnormalities of the choroidal vessels in 
the early phase; however, hypofluorescent 
lesions are visibly located around the optic 
disc, posterior pole, and mid-periphery in the 
late phase. (6) According to these findings, 
some studies reported possible ischemia at 

the level of inner choroidal vessels but is not 
identified in the early phase of ICGA. (18) 

 

On OCT, these spots are visualized as 
disruption of the ellipsoid zone, with 
hyperreflective accumulations in the outer 
retina and retinal pigment epithelium 
(RPE) irregularities; these irregularities are 
correlated with the findings on FA. On the 
other hand, in cases of recurrent MEWDS, 
the OCT shows thinning of the outer nuclear 
layer. (19,20) A study reported by Pichi et al. 
(2016) has cast doubt on choricopallaritis 
as the cause of MEWDS; their findings 
indicate that OCTA doesn’t reveal any 
abnormalities in choriocapillaris circulation, 
challenging the conventional understanding 
of MEWDS. (7) Nonetheless, Lages et al. 
(2018) considered that non-perfusion 
and choriocapillaris hypoperfusion are 
the cause of the features in MEWDS, at 
the same time, they suggested that the 
absence of signs on OCTA doesn’t mean the 
absence of perfusion in the choriocapillaris 
and hypofluorescence observed on ICGA 
cannot be attributed to the absence of ICG 
fixation, as pathological regions typically 
demonstrate ICG fixation, dismissing 
this hypothesis. (21) On  adaptive optics 
scanning laser ophthalmoscopy (AOSLO), 
Onishi et al. evaluated seven eyes of patients 
with MEWDS, where hyperreflective lesions 
correlate with the infrared granularity 
findings. (22) Although the lesions situated in 
the periphery are disruptions in the ellipsoid 
zone, identified as“ spots,” these have been 
identified as areas devoid of photoreceptor 
outer segments using AOSLO. (23)  (Table1)

This disease's clinical course and prognosis 
are good; the studies reported recovery in 
3 -10 weeks as a self-limited disease. (24) 
Bosello et al. conducted a retrospective 
study involving 51 eyes with MEWDS, where 
the percentage of eyes that recovered to 
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0.0 LogMar was 80.3% (41 eyes); the study 
also noted that young patients with initial 
poor visual acuity were more likely to have 
an incomplete recovery of visual acuity. 
(25) Some studies reported overlapping 
of MEWDS with other diseases, such as 
punctate inner choroidopathy (PIC) and 
multifocal choroiditis (MFC), involving at 
the same time both eyes or unilaterally. 
(26) Russell et al. evaluated a retrospective 
case series involving 22 eyes with classical 
findings of MEWDSwith numerous white-
grayish outer retinal spots correlating with 
hyperautofluorescent spots on FAF and 
disruption of the ellipsoid zone on OCT, in 
which the most masqueradeddisease was 
syphilis (six eyes), followed by primary 
vitreoretinal lymphoma ( five eyes ) and 
then less frequently tuberculosis (one 
eye). (8)  Essilfie et al. reported 17 cases 
with secondary MEWDS, of which 15 
eyes showed a late onset of MFC. In most 
cases, visual acuity was 20/20, except 
for two cases with macular choroidal 
neovascularization (CNV). (27) Additional 
complications include peripapillary CNV and 
focal choroidal excavation, which manifest 
months or even years after the resolution of 
the disease. (28) 

In conclusion, MEWDS  is a distinctive 
and predominantly unilateral condition 
characterized by multifocal yellow-white 
retinal dots and spots, primarily affecting 
young individuals. While the precise 
pathophysiological mechanisms remain 
incompletely understood, advancements 
in imaging technologies have provided 
valuable insights into choroidal and retinal 
changes associated with MEWDS. Despite 
initial theories suggesting outer retinal 
involvement, recent evidence points towards 
potential choriocapillaris pathology. Clinical 
manifestations include photopsia, blurred 
vision, and peripheral visual field defects, 
with notable imaging findings on fluorescein 
angiography (FA), optical coherence 
tomography (OCT), and indocyanine green 
angiography (ICGA). Although MEWDS 
generally follows a self-limiting course with 
favorable visual outcomes, complications 
such as choroidal neovascularization and 
focal choroidal excavation may arise later. 
Furthermore, MEWDS may overlap with 
other ocular conditions, posing challenges 
in diagnosis and management. Ongoing 
research efforts are crucial for elucidating 
the underlying mechanisms and optimizing 
therapeutic strategies for MEWDS.
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Figure 1
The fundus photograph (middle row, left) shows classical white spots which are hyper-autofluorescent (middle 
row, center) and stain with a wreath-like patter on FA (middle, right).

The top row shows en face OCT segmented at the level of the ONL and the ellipsoid along the supero-temporal 
arcade. The bottom row shows the same slices in the macular area. The en-face scans sliced at the level of 
the ONL show multiple hyperreflective dots in the foveal area and along the arcades, lesions that could not 
be detected on fundus examination. Spectral domain optical coherence tomography scanning through these 
hyperreflective ONL “dots” (orange and green square) confirms their location in the ONL. Note these lesions 
are hyperreflective ovals with an underlying intact external limiting membrane

The en-face slices at the level of the ellipsoid show hyporeflective spots. SD-OCT through the “spots” shows 
attenuation of the ellipsoid band corresponding to the “spots” and hypertrophy of the underlying retinal 
pigment epithelium.
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Figure 2
The white spots of MEWDS are hypo-fluorescent on ICGA (top row, center). However, this is not real 
choriocapillaris ischemia, as highlighted by OCTA (top row, right) that doesn’t show any flow void. This is 
confirmed by a peripheral scan (bottom row) where lesions are visible in ICG but not on OCTA. MEWDS 
doesn’t affect the choriocapillaris but causes RPE alterations that prevent that layer from binding with the 
indocyanine dye, and thus giving the appearance of hypofluorescent spots on ICGA.

Table 1. Characteristics of multimodal imaging in MEWDS 

Imaging Features

Fundus Autofluorescence (FAF) Hyperautofluorescent areas (spots) corresponding with 
the spots.

Fluorescein Angiogrphy (FA)

Early phase: numerous hyperfluorescent spots  located 
in the middle and  deep retina with an early “wreath-
like pattern,” 
Late phase:  late staining of the lesions and optic disc 
leakage
Diffuse non-cystoid leakage in the macula 
Resolution stage: Windows defect in the macula

Indocyanine green Angiography 
(ICGA)

Early phase: No abnormalities  in the choroidal vessels 
Late Phase:  Multiple hypofluorescent lesions  more 
than  FA 

Spectral Domain OCT 
 Focal disruption of the ellipsoid zone, irregularity in the 
retinal pigment epithelium, and hyperreflective area.
Recurrences: Thinning  of the outer nuclear layer 

Modified from: Ramakrishnan, M. S., Patel, A. P., Melles, R., & Vora, R. A. (2021). Multiple evanescent 
white dot syndrome: findings from a large northern California cohort. Ophthalmology Retina, 5(9), 
850-854.
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A Case of Retinal Pigment Epitheliitis Complicated by a 
CNVM and is it Primarily a Disease of the Choriocapillaris?

Dr. Shahana Mazumdar, MS, DNB,
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A 37 years healthy female optometrist 
working with us noticed sudden onset of a 
central scotoma in her right eye. Her vision 
had dropped to  6/18, N6 with an inferonasal 
scotoma extending to the centre. There was 
no metamorphopsia. The Contrast was 
1.52 and the Amsler chart recorded the off 
centre inferonasal scotoma. There was no 
prior fever or infection. 

On examination her macula showed a 
subtle small hypopigmented lesion ST to 
fovea, foveal reflex was maintained ( Fig 
1A). It was on imaging that the magnitude 
of the problem became apparent. The 
OCT showed disruption of the ellipsoid 
and interdigitation zones at the fovea and 
perifovea and some hyperreflective lesions 
that showed increased transmission of 
laser corresponding to the hypopigmented 
lesion seen clinically. The infrared (IR) 
image showed a patch of low reflectivity 
( Figure 1C). BAF showed no abnormality. 
ICGA showed a hypofluorescent patch at 
the fovea persisting till late phases with 
adjacent small hyperfluorescent vessel 
(Figure 2). FFA showed subtle small area of 
hyperfluorecence ST to foveal centre ( Figure 
2). The ORCC slab of the OCTA showed an 
area of flow void at fovea (Figure 1B).

She was diagnosed as Retinal Pigment 
Epithelitis and kept under observation. 
Her central scotoma and vision started 
improving after 4-7 days but the inferonasal 
scotoma persisted. However the extent 
of the  hyporeflective area on IR imaging  
increased (Figure 3) and correspondingly 
the disruption of outer retinal layers 
enlarged in size and a small focal choroidal 
excavation developed on the OCT (Figure 
1 D). However reassuringly the area of CC 
flow void decreased on OCTA and the vision 
was maintained. She was maintained on 
close follow-up.

After 10 days an area of SHRM started 
developing along ( Figure 1E) with a vascular 
tuft seen on OCTA in the flow void area. On 
developing metamorphopsia with a small 
fluid cyst in inner retina the presence of a 
cnvm was confirmed and she was given 
two anti vegf injections with a gap of 1 
month. 6 weeks after the second injection 
her vision, IR and OCT changes were better 
( Figure 1F). But the flow void on OCTA and 
a smaller IN scotoma persisted.

The last examination was recently at 8 
months. Vision and contrast are normal. 
She is symptomatically alright.

Case Contest Winner
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Figure 1

A) Fundus photo showing small hypopigmented lesion superotemporal to the fovea.
B) OCTA- ORCC slab showing a flow void area of the Choriocapillaris and a corresponding hyporeflective 
patch on enface.
C) First OCT macula- subfoveal disruption of the ellipsoid and interdigitation zones with some 
hyperreflective lesions corresponding to the hypopigmented area seen clinically with increased 
transmission of laser at those points. The IR image showed a patch of hyporeflectivity.
D) OCT macula after a week- increase in extent of the disruption along with a small focal excavation. 
The IR image also showed an increase in size of the hyporeflective lesion.
E) OCT macula- subretinal hyperreflective material and small intraretinal fluid seen superotemporal to 
fovea.
F) Resolving OCT features 6 weeks after two anti vegf injections with a small excavation present.

Figure 2
FFA- showed very subtle hyperfluorescence superotemp to fovea. ICGA showed early hypofluore 
scence at the fovea which persisted till the late phases.
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Figure 3
IR images highlighting the timeline and location of the pathology seen as a hyporeflective lesion that 
increased in size over 4 weeks and gradually resolved over the next 3 months.

Figure 4 
OCT macula showed almost complete 
normalization of the outer retinal layers 
with a mild choroidal excavation and 
OCTA showed a persistant patch of CC 
flow void though it was smaller in size.
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Discussion

Salient features of the case are as 
follows:Clinical features are subtle but the 
pathology becomes vivid on imaging.

The features are best seen on OCTA/IR/OCT.
The maximum pathology seems to be at the 
choriocapillaris level showing ischemia with 
secondary changes of the overlying RPE 
and outer retinal layers. 

The ischemia/inflammation was severe 
enough to drive a CNVM which resolved 
rapidly with 2 anti vegf injections. 

The disease itself was self limiting and not 
preceeded by any other incident. 

The RPE disease resolved before the 
choriocapillaris flow void area which is 
still persitant even after 8 months though 
smaller in size.

RP Epithelitis or Krill’s disease is known to 
be a self limiting affectation of the RPE of 
unknown etiology typically seen in healthy 
young adults who present with sudden 
onset scotoma. It has been thought to be a 
pathology centred at the RPE level with a 
normal choroid. 

Our case seems to exhibit several features 
typical of RPEpithelitis but differs in the 
degree of choriocapillaris (CC) involvement. 
Our patient had early CC flow voids that 
halted in progression even though the 
RPE continued to show progression. Soon 
after the onset, a choroidal neovascular 
membrane was formed possibly aggravated 
by the CC ischemia and inflammation. The 
RPE resolved within 3 months but the CC 
flow voids have persisted for 8 months at 
the last follow up. 
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Introduction

Multifocal choroiditis (MFC) and 
punctate inner choroidopathy (PIC) are 
often considered a spectrum of a similar 
disease affecting the superficial choroid, 
deep choroid, retinal pigment epithelium 
with or without the affection of the outer 
retina.

The dearth of clinical guidelines and 
availability of advanced imaging techniques 
in the bygone years had us perplexed 
regarding diagnosis and management of 
these spectrum of disorders, but the advent 
of new multimodal imaging options and 
an enrichment in the clinical experience 
regarding handling these entities over the 
years have made us wiser.  

Pot-pourri of terminologies:
Various terminologies have been used 
for both entities, namely Krill’s’ disease, 
multifocal inner choroiditis, presumed 
ocular histoplasmosis syndrome (POHS), 

multifocal inner choroiditis with panuveitis.
Multifocal choroiditis is an umbrella 
term caused by infectious, inflamm 
atory, or infiltrative conditions, including 
tuberculosis, histoplasmosis, syphilis, 
brucellosis, coccidiomycosis, candidi 
asis, sarcoidosis, vitreoretinal lympho 
ma, and other granulomatous diseases. 
When these underlying conditions are 
 ruled out, a diagnosis of idiopathic MFC 
(iMFC) is considered.

PIC term has been used to describe mild 
localized cases restricted to the macular 
region without vitritis. Despite ongoing 
debate regarding the distinction between 
iMFC and PIC, certain authors consider PIC 
synonymous with iMFC.

Literature review regarding iMFC presenta 
tions gives varied terminologies 
like recurrent multifocal choroiditis, 
multifocal choroidopathy, disseminated 
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inner choroiditis, pseudo- POHS and 
haemorrhagic macular choroidopathy. 
A very severe and rare inflammatory 
choroiditis termed as progressive subretinal 
fibrosis, characterised by the presence 
of whitish fibrotic subretinal lesions that 
progressively enlarge and merge together, 
may refer to severe cases of iMFC.

Clinical manifestations: The clinical pattern 
of PIC is one of the clinical diagnosable one. 
Round, multiple, punched out lesions are 
seen predominantly at the macula. Many of 
these lesions are pigmented scars involving 
the outer retina, RPE and inner choroid at 
the presentation visits. The fresh lesions 
are however dull appearing and difficult 
to appreciate clinically. These are  slightly 
yellowish, inner choroidal elevated lesions. 
Fresh lesions can be diagnosed better 
with multimodal imaging involving fundus 
fluorescein angiography, optical coherence 
tomography and autofluorescence. The 
associated signs of inflammation with PIC 
are few. Vitritis, optic disc involvement is 
rare. Choroidal neovascular membranes are 
commonly associated with PIC. Appearance 
of an intraretinal or subretinal haemorrhage 
or a greyish lesion near the old PIC lesions is 
one of the clinically differentiating features of 
PIC. The new lesions often heal with variable 
scarring, atrophy of the outer retina, RPE 
and inner choroid along with pigmentation 
on treatment. PIC has been classically seen 
in eyes with myopia with predominance in 
women. Generally, the disease is bilateral, 
although it could be asymmetrical. The 
lesions are commonly multifocal and rarely 
unifocal lesions are seen. The size of most of 
the smaller size lesions are 2-3 times that of 
first blood vessels, around 80-120 microns. 
The medium and large sized lesions could be 
around one thirds to one half disc diameter; 
rarely lesions of the size of the optic disc are 
known.

Linear streaks or Schlaegel lines are 
commonly seen in young women with high 
and rapidly progressive myopia, often in 
conjunction with other PIC/iMFC lesions.
Secondary CNV occurs in up to 83% of 
PIC/iMFC lesions and is reported as the 
most common cause of vision loss in these 
patients.

While the PIC lesions are predominantly 
limited to the macula; the extent of lesions in 
MFC can be much wider. The midperiphery 
and peripheral affection could be seen. While 
the macular affection and multifocality are 
common in both the tuberculosis and the 
sarcoid; inferior half affection of the choroid 
seen as inferior hypo lesions is commonly 
seen in the ocular sarcoidosis. 

MFC lesions can often have associated disc 
edema, retinal vasculitis, cystoid macular 
edema. Vitritis and anterior uveitis are 
possible associations of MFC lesions in cases 
of multifocal choroiditis with panuveitis or 
MCP.

Classification Criteria: The Standardization 
of Uveitis Nomenclature (SUN) working 
group machine learning based diagnostic 
criteria for PIC includes the presence of small 
(125 μm), oval or round-shaped, multifocal 
choroidal inflammatory lesions in the 
posterior pole, with or without involvement 
of the mid-periphery. Additionally, minimal 
or absent anterior chamber and vitreous 
inflammation are observed.

Criteria for iMFC include the presence of 
large (>125 μm), oval or round-shaped, 
multifocal choroidal, inflammatory lesions 
with punched-out atrophic chorioretinal 
scars. These lesions are found in the mid-
periphery or far-periphery, with or without 
the involvement of the posterior pole, and 
exhibit evidence of vitreous inflammation.
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Figure 1: Case of bilateral multifocal choroiditis, 
showing peripheral lesions

Figure 2: case of PIC with multiple punched out 
pigmented scars at the macula and outside arcades 

along with scarred CNVM at the centre.

Imaging characteristics: OCT has been 
defining imaging investigations to image 
the depth of the PIC lesions. In the initial 
stage of the disease an infiltration or 
hyper reflective foci are seen in the inner 
choroid involving choriocapillaris and partly 
the Sattler’s layer. This inner choroidal 
involvement in later stages after resolution 
can lead to variable atrophy and thinning. 
The RPE can have a nodular elevation, 
double layer sign with internal hyper 
reflectivity and/or RPE elevation in the initial 
stages. After resolution the RPE is seen to 
be atrophic with retinal thinning. The outer 
retina is often affected with degeneration 
or distortion of the ellipsoid layer. A variable 
outer retinal atrophy after resolution of the 
lesions has been described.

OCT in multifocal choroiditis is often 
used to differentiate the partial thickness 

lesions from the full thickness ones and 
differentiation of the large dilated choroidal 
vessels from the choroidal granulomas. 
A 5-stage classification system of PIC/
iMFC lesions is used in literature showing 
a sequential progression from choroidal 
infiltration to sub-RPE nodule, chorioretinal 
nodule, regression, and retinal herniation. 
Newly recognized OCT features include 
focal hyporeflectivity and loss of the 
normal choroidal architecture below the 
active lesion, splitting of the RPE/Bruch’s 
membrane (BrM), and a posterior deflection 
of the BrM.

Figure 3: The case of PIC (figure 2) the CNVM is seen 
as a scar with back shadowing (blue arrow) while 
the punched out temporal lesions (yellow circle) is 
seen to have outer retinal atrophy with loss of ONL, 
ellipsoid and thinning of RPE.

OCTA is especially important in cases 
with suspicion of CNVM amidst the scars 
at the macula. OCTA gives a distinct edge 
over fluorescein  angiography in imaging 
neovascular membranes as the leakage 
and staining of the dye in the areas of 
lesions often masks the appearance of a 
CNVM. It shows a lacy network of vessels in 
the outer retina on en-face slabs and blood 
flow signal on corresponding B-scans. Neo 
vascular flow often persists during disease 
quiescence, so its presence may not prove 
disease activity. OCTA may show shrinkage 
of the CNV network following injections 
of anti-vascular endothelial growth 
factor (VEGF) agents and it may enable 
the detection of centripetal restoration 
of the choriocapillaris flow signal after 
immunosuppressive therapy.
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FFA of the choroidal lesions in MFC when 
they are fresh and new show early phase 
fluorescence while the late phase shows iso 
fluorescence if partial thickness choroidal 
and hypo fluorescence if full thickness 
choroidal. Old scars or atrophic areas often 
shows hyper fluorescence due to staining.
FFA in PIC shows variable hyper fluorescence 
of the old scars and the fresh lesions. The 
new lesions might have early round hypo 
fluorescence leading to a late iso or hyper 
fluorescence.

Inactive PIC/iMFC lesions are hyperfluo 
rescent in all phases due to RPE window 
defects. Secondary CNV can be detected 
on FA as a well-demarcated area of 
hyperfluorescence in early frames followed 
by late leakage.

Autofluorescence is one of the predominantly 
used investigations in PIC. The old scars 
and the healed lesions are seen to be 
punched out hypoautofluorescent lesions. 
While the new lesions appear to be 
hyperautofluorescent due to affection of the 
RPE and RPE changes including thickening, 
nodularity and elevation. Autofluorescence 
in MFC often has a similar pattern of hyper 
AF lesions in the new lesions while mottling 
and hypo AF of the old lesions. Multiple 
reported patterns range from discrete 
hyper-FAF halos surrounding active lesions 
to patchy hyper-FAF lesions, peripapillary 
hyper-FAF rings, or more diffuse zonal 
hyper-FAF.

Figure 4: Multiple PIC Lesions are seen at macula 
(A) with a new lesion (yellow circle) at the fovea. 
The lesions are ill defined to not be seen on blue 
autofluorescence (B). The infra-red imaging and the 
infra-red autofluorescence however highlights the 
lesion.

Figure 5: A case of multifocal choroiditis showing 
hypoautofluorescence of the old lesions and 
hyperautofluorescence of the new lesions on blue 
autofluorescence.

Complications and sequelae:
The PIC lesions are known to heal with 
accelerated scarring and atrophy within 
weeks to months. Cystoid macular edema 
is known which might require additional 
treatment. The RPE atrophy and outer 
retinal thinning that ensues after the 
healing is the reason for significant visual 
loss. The RPE atrophy can progress to 
areas beyond the areas of the lesions 
itself. Choroidal neovascular membranes 
are common complications in cases of PIC. 
Rarely recurrences of the lesion’s months to 
years after initial presentation is known.
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MFC lesions depending on the etiology 
can have variable complications of optic 
disc affection leading to atrophy or pallor, 
macular scarring, macular pigmentation, 
CNVM or macular edema.

Figure 6: Inflammatory CNVM at the centre is seen 
along with outer retinal lesions superior to the fovea. 
Most of these lesions are healed ones.

Figure 7: The early lacy pattern of the CNVM along 
with multiple hypo lesions at the macula in a case of 
inflammatory CNVM.

Treatment modalities
1. Oral steroids.
PIC and non-infectious MFC is managed 
initially with oral corticosteroids in order to 
initiate healing of the choroidal lesions. The 
requirement of oral steroids in MFC could 
often be more in view of vitreous, optic 
disc, retinal vascular affection as opposed 
to limited outer retinal and inner choroidal 
lesions in PIC.

2. Systemic immunosuppression
PIC and non-infectious MFC often require 
a prolonged period of immunosuppression 
given the recurrent and blinding nature of 
the disease. Systemic immunosuppressive 
agents have been used in both the groups of 
diseases though the duration of treatment 
remains undefined and controversial.

3. Periocular and intravitreal injections
    Steroids:
-	 Periocular steroids like trans-septal      
            subtenon triamcinolone acetonide.
-	 Intravitreal Dexamethasone implant
-	 Intravitreal triamcinolone acetonide  
           (rare)
Periocular or intravitreal steroids can often 
be employed in cases of cystoid macular 
edema in cases of PIC and MFC. Additionally, 
these injections can be used as adjuvants to 
systemic medication in cases of refractory/
persistent inflammation, flare ups, adverse 
effects of systemic therapy or limitations in 
giving systemic steroids due to diabetes, 
etc.

Anti-VEGF:
Intravitreal anti-VEGFs are often needed in 
addition to systemic therapy, being offered 
for the cases of PIC and MFC when they 
develop CNVMs. The inflammatory CNVMs 
often require a lesser number of injections 
as compared to the cases of age-related 
macular degeneration CNVMs.
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The Three Zones of AZOOR

What is AZOOR?

As the name suggests, Acute Zonal 
Occult Outer Retinopathy (AZOOR) is an 
outer retinopathy that occurs in a particular 
zone of the retina, especially around the 
optic disc, with acute onset symptoms of 
photopsia and visual field defects. It was first 
described by J. Donald M. Gass in 1992(1). 
AZOOR is a progressive disease with the 
initial presentation of a relatively normal 
fundus appearance. It gradually progresses 
to outer retinal/retinal pigment epithelium 
(RPE) atrophy, arteriolar narrowing, and 
eventually choroidal atrophy. There will 
be corresponding areas of visual field 
loss along with specific electroretinogram 
(ERG) abnormalities. It is usually unilateral, 
though bilateral presentations are also not 
uncommon. 

AZOOR is a part of the white dot syndrome. 
The actual cause of the disease is still not 
identified, but  recent studies revealed that 
it could be viral or immune-mediated.
Patients with AZOOR can present in two 
phases of clinical scenarios - in the acute 
phase, or in the subacute/ chronic phase. 

In the acute phase, the predominant 
symptoms include photopsias, sudden 
visual loss especially of the central vision. 
However, in the       subacute/ chronic phase, 
the predominant symptoms are mainly 
peripheral visual field defects.
The disease has been regarded to be 
associated with viral infection, though no 
specific viruses have been isolated. Many 
patients who developed AZOOR have a viral 
illness in the preceding period of visual loss. 
AZOOR has also been associated with auto-
immune diseases(2,3). To support the auto-
immune hypothesis, a study by Forooghian 
et al. (4) demonstrated the presence of anti-
retinal antibodies in almost all patients in 
the study group. Anti-retinal antibodies like 
recoverin, -enolase, carbonic anhydrase II, 
and collapsin response-mediated protein 5 
(CRMP5) have been found in patients with 
AZOOR. However, as anti-retinal antibodies 
are not a very specific indicator of auto-
immune disease, the pathogenesis remains 
unclear. Though the pathogenesis is still not 
very well understood, immune suppression 
and oral steroids remain the mainstay of 
treatment for patients with AZOOR.
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Multimodal Imaging in AZOOR
Imaging plays a crucial role in diagnosing 
and managing patients with AZOOR. Fundus 
photo or imaging is done to document and 
follow-up the disease. In the early stages, 
the fundus often looks normal. It rapidly 
progresses to the appearance of a grey-
white line of demarcation at the junction of 
the normal retina and the affected retina. 
This area is usually along the posterior pole 
and involves the disc.  
 

 
Figure 1: Varied clinical presentations of AZOOR

shows the varied retinal presentations of 
AZOOR. Hence, this has to be differentiated 
from acute idiopathic blind spot enlargement 
syndrome (AIBSE), which mimics AZOOR. 
Patients with AIBSE also usually have 
a relative afferent pupillary defect and 
dyschromatopsia, unlike AZOOR, in which 
pupillary reactions are almost always 
normal(5). Usually, the transition between 
cases of AIBSE and AZOOR has also 
been reported over years. It is still being 
determined whether both diseases are 
independent entities or whether they are 
both various stages of the same disease(6). 
In the sub-acute or chronic stages of the 
disease, the fundus appearance has a patch 
of RPE atrophy around the peripapillary 
region.

Fundus Autofluorescence
Fundus Autofluorescence (FAF) has a 
vital role in the diagnosis and follow-up 

of patients with AZOOR. It is invariably 
the most crucial investigation with 
some pathognomonic findings. Fundus 
autofluorescence demonstrates the 
presence of lipofuscin in the retinal pigment 
epithelial cells. The excessive presence of 
lipofuscin indicates increased metabolism 
in the RPE, which in turn translates to 
the stressed-out RPE, detected as hyper-
autofluorescence. Similarly, an atrophic RPE 
has no metabolic activity and thus lacks the 
presence of lipofuscin which is detected as 
hypo-autofluorescence.

The FAF in the initial or acute stage of the 
disease has an obvious demarcation line of 
hyper-autofluorescence in the peripapillary 
area. At this stage, the RPE is stressed, and 
the entire affected area appears as hyper-
autofluorescence with a speckled pattern. 
This distinction can be identified much 
earlier than the clinical appearance of the 
demarcation line. As the disease progresses, 
the autofluorescence takes a characteristic 
trizonal pattern. The three zones of 
autofluorescence in FAF include the normal 
FAF in the unaffected retina, the speckled 
hyper-autofluorescence demarcation line at 
the junction of the normal and the affected 
retina and the hypo-autofluorescence in the 
affected retina in the peripapillary region 
representing the atrophy of the RPE. 
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Figure 2: Trizonal pattern on autofluorescence in AZOOR

In the late stage of the disease, the entire 
affected retina appears as a well-defined 
peripapillary hypo-autofluorescent region. 
Since the area involved in AZOOR is typically 
large, a widefield fundus autofluorescence 
demonstrates the entire involved area much 
better than that seen on standard fundus 
autofluorescence, wherever available.

Optical Coherence Tomography 
Optical Coherence Tomography (OCT) 
is another modality which has features 
corresponding to the trizonal pattern of 
autofluorescence. This gives information 
about the structural changes occurring in 
the outer retina, unlike autofluorescence, 

which gives information about the functional 
status. Apart from the retinal pigment 
epithelial changes, there are almost always 
changes in the ellipsoid layer. In the initial 
stages, there is disruption of the ellipsoid 
zone. The changes on OCT gradually 
progress to the typical three zones or the 
Trizonal pattern: Zone 1 being the normal 
retina, corresponds to the normal FAF, the 
zone 2 is the area of the beginning       of 
the ellipsoid layer defect, which presents as 
multiple mound-like hyperreflective material 
in the sub-retinal space. This corresponds 
to the speckled hyper-autofluorescence 
of the demarcation line on FAF. Zone 3 
corresponds to the area of RPE atrophy.

  
1: Normal, 2: EL defects 3: Area of RPE atrophy

Figure 3: Trizonal pattern on autofluorescence and OCT in AZOOR
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There is also associated choroidal degene 
ration and thinning of the outer nuclear 
layer followed by the inner nuclear layer. 

Visual Fields: Visual fields are similar in 
the early and the late stages of the disease 
showing  visual field loss. In the early stages of 
the disease, as the disease is predominantly 
peripapillary, visual fields show enlargement 
of the blindspot. This finding is also seen 
in acute idiopathic blindspot enlargement 
syndrome, papilledema or retrobulbar optic 
neuritis which commonly mimic  AZOOR 
and therefore, need to be ruled out. 
Electrophysiology
Electrophysiology is invariably abnormal 
in patients with AZOOR. The presence 
of the symptom of photopsia can initiate 
the ophthalmologist to perform an 
electrophysiological test for the retina to 
understand its function. Though clinically, 
the area involved in AZOOR is focal, 
electrophysiological evidence suggests 
generalized retinal dysfunction. Cases 
have been reported where clinical findings 
of AZOOR were detected only in one eye, 
but the electroretinogram (ERG) showed 
changes in both eyes(7). Typical ERG 
findings in AZOOR include the reduction in 
the amplitudes of the Dark Adapted Rod 
specific responses with no delay in the 
latency, delayed implicit times of the 30 
Hz Flicker response with a corresponding 
reduction in the amplitudes. The pattern 
ERG usually shows a decrease of the P50 
component with no change in the P50:N95 
ratio, demonstrating a macular dysfunction. 
Multifocal ERG reflects a reduction in the 
amplitudes of the responses corresponding 
to the area of hypo-autofluorescence, 
indicating localized retinal dysfunction. 
The most important electrophysiological 
finding in AZOOR, which is not seen in other 
diseases, is the absence of light rise in an 
electro-oculogram (EOG), which indicates 
RPE dysfunction. The characteristic ERG 
finding of delayed and reduced 30 Hz Flicker 
response with an absent light rise on EOG 
clinches the diagnosis of AZOOR. However, 
electrophysiological testing is not done 

routinely in many clinical settings because 
the diagnosis can easily be made on the 
pathognomonic findings of other commonly 
available imaging modalities.

Angiography
Fundus Fluorescein Angiography (FFA) 
usually shows staining of the RPE in 
the affected retina which progresses to 
RPE window defects corresponding to 
the areas of RPE atrophy. Indocyanine 
green angiography (ICGA) may show 
a trizonal pattern in which the zone 1 
shows a normal fluorescence – outside 
the affected area, zone 2 shows late extra 
choroidal leakage and zone 3 shows hypo-
fluorescence corresponding to the atrophy 
of choriocapillaris. 

Prognosis and Treatment
Since the pathogenesis of the disease is 
poorly understood, several treatments like 
systemic corticosteroids and immunosu 
ppressive therapy have been tried in 
patients with AZOOR but there is no 
consensus regarding the effectiveness of 
the treatment. Spontaneous remissions of 
the disease without treatment have also 
been reported. The prognosis of the disease 
remains poor as the visual field defects are 
permanent and the disease is progressive.

Differential Diagnosis
The diagnosis of AZOOR can be made easily 
by the characteristic findings on multi-
modal imaging. However, there are certain 
mimickers of the disease, especially in the 
early stages when the characteristic trizonal 
pattern has still not set in. The differentials 
include retrobulbar optic neuritis, which 
has relative afferent pupillary defects and 
normal fundus appearance with a normal 
fundus autofluorescence. The OCT will also 
be relatively normal, unlike the ellipsoid layer 
defects seen in the early stages of AZOOR. 

Acute retinal pigment epitheliitis (ARPE) is 
another differential diagnosis where there 
are OCT changes of RPE hyper-reflectivity 
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and ellipsoid layer changes, but the affected 
area is usually in the foveal or parafoveal 
region, unlike the peripapillary region in 
AZOOR. ARPE is self limiting, shows rapid 
resolution and vision returns to normal once 
the disease resolves, unlike AZOOR where 
there are long-standing or persistent visual 
field defects corresponding to the affected 
retina. 

Multiple Evanescent white dot syndrome 
(MEWDS) is characterized by the presence 
of yellow-white dots in the deeper layers 
of the retina in the posterior pole and 
spots in the mid periphery, which are 
hyper-autofluorescent on FAF.  There is 
no demarcation line, unlike AZOOR, and 
is  usually self-limiting with good visual 
recovery.

AZOOR AIBSE ARPE MEWDS

Clinical 
Presentation

Photopsias, visual field 
defects (peripheral in 

late stage)

Relative afferent 
pupillary defect, 

dyschromatopsia, 
enlarged blind 

spot

Foveal/parafoveal 
involvement, 

rapid resolution of 
symptoms

Photopsias, 
dyschromatopsia, 

paracentral 
scotoma

Clinical Fundus 
Appearance

Initially normal, later 
gey white demarcation 
line, and then atrophy

Normal fundus 
with mild optic 

disc abnormalities

Fine pigment 
stippling with 

yellow-white halo 
in the macular 

region

Yellow-white dots 
in posterior pole 

and mid-periphery

Autofluorescence 
(FAF)

Trizonal pattern 
(hyper-autofluorescent 
demarcation line, hypo-

autofluorescence in 
affected retina)

Normal FAF

Hyper-
autofluorescence 

due to RPE 
changes

Hyper-
autofluorescent 

dots on FAF

OCT 
Appearance

Trizonal pattern, 
Ellipsoid layer 

defects, RPE atrophy 
corresponding to hypo-
AF pattern of affected 

retina

Normal

RPE changes, 
ellipsoid 

layer defects 
corresponding to 

FAF pattern

White dots in 
deeper retinal 
layers, hyper-

reflectivity on OCT

Visual Fields
Enlarged blindspot, 

central or paracentral 
scotoma

Enlarged Blind 
Spot

Decreased central 
threshold

Enlarged 
blindspot, central 

or paracentral 
scotoma

Electrophysiology

Reduced amplitudes 
of DA Rod Specific 

responses with normal 
latency, delayed implicit 

times of 30Hz flicker, 
reduced P50 with 

normal P50:N95 ratio, 
reduced Ardens ratio on 

EOG

Decreased peri-
foveal responses 

on mf-ERG

Decreased foveal 
responses on mf-

ERG,

Reduced Ardens 
ratio on EOG

Reduced a 
wave amplitude, 

reversible 
reduction of 

Ardens ratio on 
EOG

Course and 
Prognosis

Progressive outer 
retinal/RPE atrophy, 

persistent visual field 
defects

Self-limiting with 
spontaneous 
resolution of 
symptoms

Rapid resolution 
with return to 
normal vision 

upon resolution

Self-limiting 
with good visual 

recovery

Differentiation
Trizonal pattern helps 

differentiate from other 
retinal disorders

Normal fundus 
appearance, 

disease course 
distinguishes

Location of 
affected area 

(peripapillary vs. 
foveal/parafoveal) 

and course

Fundus 
appearance and 
course of disease 
differentiate from 

AZOOR
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Conclusion
AZOOR is a predominantly unilateral 
disease of young women with presumed 
inflammatory or auto-immune pathology. 
It is easily diagnosed with multimodal 
imaging, with the characteristic Trizonal 
pattern on fundus autofluorescence and 
OCT. It is essential to differentiate AZOOR 
from other diseases in the same spectrum.     
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Connecting the White Dots to Reveal
What Lies Beneath!
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We present a case of 23 year old male 
who came with c/o metamorphopsia in Left 
eye since 1 week. The only other significant 
history was that of high myopia in family. 

On examination, his BCVA was 6/9(p) in 
RE and 6/24(p) in LE  with a subjective 
refraction as follows: 

          RE : -17.00DS/-0.75DC *180    6/9p

          LE: -18.00DS/-2.50DC *180    6/24p

Anterior segment findings were within 
normal limits. 

Fundus examination showed the patient 
had a myopic fundus with peripapillary 
atrophy. Left eye showed two depigmented 
punched out lesions at macula, one superior 
to fovea and other inferotemporal to fovea.

 

Figure 1. : Fundus photo of both eyes at presentation. 

Radial OCT was done for both the eyes. The 
OCT of left eye passing through both the 
lesions was done as shown in figure 2. The 
OCT findings in the right eye was within 
normal limits (figure 3).

An FFA + ICG angiography was planned 
for the patient and findings were consistent 
with a diagnosis of PIC as shown in figure 5. 

Case Contest Winner
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A diagnosis of Punctate inner choroidopathy 
was made and patient was started on oral 
steroids in tapering dose starting at 80mg/
day. 

On subsequent follow up, patient was 
symptomatically better, and the steroids 
were tapered. The PIC lesions showed 
resolution and the OCT image at 3 weeks 
follow up is shown in figure 6. vision in RE 
was 6/9(p) and LE was 6/12. 

The patient presented 7 weeks later with 
worsening scotoma. The OCT of the left 
eye at this visit is shown in figure 7 and the 
corresponding OCTA in figure 8. A diagnosis 
of active CNVM was made and patient was 
given Intravitreal Ranibizumab. 

Post injection the vision improved to 6/9. 
The post injection OCT is as shown in figure 
9.

Figure 2a. : OCT through lesion superior to fovea 
showing hyperreflective dots and fuzziness in outer 
retina at fovea. 

Figure 2b.: OCT through lesion inferotemporal to 
fovea. 
Both lesions showed hyperreflectivity overlying area 
of loss of ellipsoid zone and RPE hyper transmission 
as below

Figure 3: showing OCT of Right Eye which was found 
to be normal.

Figure 4: showing OCTA of Left Eye which did not 
show any network on outer retinal slab.

Figure 5:  
5a. shows FFA – early phases showed 
hypofluorescence and late phases showed 
hyperfluorescence of the lesions. 

5b. shows corresponding ICGA of the left eye which 
showed  hypofluorescence in all phases of the 
angiography.

Figure 6. : OCT of the left eye at 3 weeks follow 
up showing resolution of PIC lesions - decrease 
in hyperreflectivity of outer retinal layer at 
fovea which was noted earlier at the initial visit. 
Hypertransmission was also noted to be increased
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Figure 7. : OCT of the left eye at 7 weeks follow up 
with RPE elevation with subretinal hyperreflectivity 
in outer retinal layers and below the RPE. 

Figure 8: OCTA of the left eye at 7 weeks follow 
up with branched vascular network seen in outer 
retinal slab

Figure 9: post injection OCT of the left eye.

Conclusion:

PIC is commonly seen in young myopes. 
Myopes are also at a risk of developing 
myopic CNVM. With the current advent of 
multimodal imaging having enhanced our 
understanding of structural and functional 
characteristics of retinal anatomy and 
pathology, it has become possible to 
differentiate etiology of CNVM in myopic 
patients with PIC. The presence of CNVM 
in myopes results in hypo reflective back 
shadowing behind the lesion, where as in 
inflammatory PIC lesions, as in our case, 
there is iso- or hyper transmission below 
the hyperreflective material, as has been 
described in literature1.
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The Decade Gone By: Recent Literature Review

The White Dot Syndromes (WDS), 
previously known as "multifocal inflamm 
atory chorioretinopathies”, represent a 
collection of inflammatory chorioretinal 
conditions with unknown etiology that 
affect the outer retina, retinal pigment 
epithelium (RPE), or choroid, either singly 
or in combination, and may involve one or 
both eyes and is seen mostly in people aged 
20 to 60 years (1). The disorders classified 
under this umbrella term are simply 
based on the resembling appearance of 
the fundus features and also due to the 
lack of imaging modalities to image the 
choroid in the past. The advent of ICGA 
in the mid-1990s, allowed researchers 
to investigate the choroid more precisely 
and understand the clinico-pathological 
mechanisms of choroidal inflammatory 
diseases. ICGA allowed to sort out diseases 
predominantly involving the choroidal 
stroma, (Vogt-Koyanagi-Harada, birdshot 
retinochoroiditis) and those that involved 
predominantly the choriocapillaris (MEWDS, 
APMPPE, MFC and SC).

Over the past decade, significant advan 
cements have been made in understanding 
the pathogenesis, clinical spectrum, and 
treatment options for WDS, leading to 
improved patient outcomes.

For this review, a comprehensive search of 
the PUBMED database was conducted using 
keywords such as "white dot syndromes," 
"acute posterior multifocal placoid pigment 
epitheliopathy (APMPPE)," "serpiginous 
choroiditis," "multiple evanescent white 
dot syndrome (MEWDS)," "punctate 
inner choroidopathy (PIC)," "Multifocal 
choroiditis(MFC)” and "Acute zonal occult 
outer retinopathy (AZOOR)." The search 
was limited to articles published in the past 
10 years (January 2014-December 2023) to 
ensure inclusion of the most recent research 
and clinical findings on WDS. The reference 
lists of selected articles were also reviewed 
to identify additional relevant studies. A 
total of 73 articles were included in this 
review.
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Multiple Evanescent White Dot Syndrome 
(MEWDS)
MEWDS was first described in 1984 as 
a unilateral, acute-onset, evanescent 
condition that presents with small clusters 
of discrete white dots most prominent in 
the perifoveal region and associated with a 
granular appearance of the fovea. Several 
publications, past and present, classified 
MEWDS in the subgroup of primary 
inflammatory choriocapillaropathies. (2,3) 
However, recent reports indicate that the 
choriocapillaris are intact on OCTA. Hence 
these reports concluded that the only 
damaged structure was the outer retina.(4-
8) In 2016, Pichi et al proposed the concept 
of primary “photoreceptoritis, where 
they proposed that the disease primarily 
involves the photoreceptors' inner and outer 
segments.(4) 

Recent studies using adaptive optics 
scanning laser ophthalmoscopy (AOSLO) 
and en-face OCT reconstructions have 
confirmed that MEWDS primarily affects 
the outer segments of photoreceptors, with 
relatively preserved inner segments.(4,9,10) 
Advanced SD-OCT prototypes with higher 
axial resolution have suggested possible 
primary involvement of the interdigitation 
zone (IZ) during the acute phase (11) 
However, this theory was opposed by Lages 
et al who proposed that since MEWDS is 
an end-capillary disease with very slow 
flow in tiny capillaries, lack of abnormalities 
in OCT-A is because the lack of sensitivity 
of OCT-A in detecting fine choriocapillaris 
non-perfusion areas, while ICGA is able 
to detect non-perfusion by showing ICG  
hypofluorescence. (12)

Khochtali et al demonstrated that 
choriocapillaris dropout were seen 
depending on the extent/severity of 
involvement when analysed by swept 
source OCT-A. (13) Moreover, there is a 
variability in the degree of choriocapillaris 
involvement in MEWDS depending on the 
severity.(13,14)

Additionally, a subset of cases termed 
'MEWDS-like' reactions has been described 
in more recent literature, occurring in 
conjunction with other ocular pathologies, 
possibly exposing retinal, RPE, and Bruch 
membrane antigens to the immune 
system. Various terms have been used 
to describe these reactions, including 
secondary MEWDS, epiMEWDS, and acute 
retinopathy. (15-20)

Acute Posterior Multifocal Placoid Pigment 
epitheliopathy (APMPPE)
First described by Gass in 1968, APMPPE 
is characterized by multiple whitish-yellow 
inflammatory lesions at the outer retina, 
RPE, and choroid (21) The etiological 
mechanisms proposed by various studies 
include association with infective disease 
(viral prodrome), positive TB immunological 
tests, autoimmune disorders, HLA B7 and 
DR2 association and association with 
vaccinations. (22-24)

It was initially thought that the primary 
pathology is at the level of RPE. However, 
multimodal imaging techniques have 
shown that it is currently included in 
the group of choriocapillaritis diseases. 
Although the ophthalmic findings may 
reflect RPE involvement, accumulating 
evidence indicates that the primary lesion is 
beneath the RPE and choroidal perfusion is 
affected. Outer retinal damage is secondary 
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to ischemic changes in the choriocapillaris.
(21,25-27) Hence some authors suggest 
use of the term choroidopathy rather than 
epitheliopathy.(28) Recent studies have also 
described choriocapillaris reperfusion using 
OCTA, where they observed reperfusion in 
centripetal pattern from the outer edge of 
the APMPPE lesions.(26,29)

The common denominator of primary 
inflammatory choriocapillaropathies is the 
dysfunction of the choriocapillaris perfusion 
of variable severity with grading from small 
end-capillary nonperfusion in MEWDS 
to progressively more proximal capillary 
involvement in MFC, APMPPE and SC. (30)
Treatment of APMPPE also remains 
controversial. Currently corticosteroids are 
recommended in vision threatening lesions 
and where systemic manifestations are 
present. 

Xeri et al showed in their case series that 
untreated patients with APMPPE can have 
a favourable outcome.(31) However other 
recent studies reported incomplete visual 
recovery even after treatment. (32)

Serpiginous choroiditis (SC)
The prevalence rates of SC in Southeast 
Asian countries were found to be higher 
than in other parts of the world. A possible 
role of various infectious etiologies has been 
implicated in the relative higher incidence of 
SC in these regions. (33, 34, 35, 36)

During the COVID-19 pandemic, cases 
of choroiditis/ SC have been reported in 
patients infected with COVID-19, supporting 
the theory that viral infections may play a 
role in triggering chorioretinal inflammation 
in susceptible individuals (37)

Occlusion of choriocapillaris has been 
attributed to the etiopathogenesis of SC. 
The various mechanisms suggested for 
this are immune-mediated vasculitis and 
the role of endothelial injury caused by a 
vasculitis-induced vaso occlusion.

Serpiginous like choroiditis is believed 
to be due to immunological reaction 
by M. tuberculosis, which is believed to 
be sequestered in the RPE. The term 
“serpignoid” and “multifocal serpignoid 
choroiditis (MSC)” have also been used to 
refer this clinical entity.(38) 

In a study conducted in North India, Bansal 
and colleagues utilized multiple molecular 
techniques, including multitargeted 
polymerase chain reaction (PCR) analysis, 
Gene Xpert MTB/RIF assay, and the line 
probe assay (MTB DR plus assay), to isolate 
mycobacterial DNA from vitreous fluid 
samples obtained during diagnostic pars 
plana vitrectomy in patients with active MSC 
and latent tuberculosis. This highlighted the 
role of autoimmunity in the pathogenesis 
of ocular tuberculosis. (39) Autoreactive T 
cells were isolated from vitreous samples 
of patients with tubercular uveitis, including 
those with MSC. These T cells demonstrated 
resistance to activation-induced cell death, 
suggesting a complex interplay between 
autoimmunity and infection in the context 
of ocular tuberculosis. (40)

Multifocal choroiditis and Punctate inner 
choroidopathy
MFC and PIC was initially described as two 
separate entities, where the difference being 
only the size and location of lesions and 
presence/absence of vitritis. MFC and PIC 
share similar clinical presentations, such as 
field defects, photopsias, scar appearance, 
peripapillary location, tendency toward 
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bilateral involvement, and frequent 
development of CNVM.( 41) Some of the 
recent literature consider PIC synonymous 
with MFC. (42) A study by Spaide et al. found 
no distinguishing features in outer retinal 
and sub-RPE involvement between MFC 
and PIC on imaging modalities and hence 
concluded that eyes with active disease are 
treated similarly regardless of classification 
as MFC/ PIC, suggesting little clinical utility 
in differentiation. (43)

With the use of SSOCT, the newly recognized 
OCT features include focal hyporeflectivity 
and loss of the normal choroidal architecture 
below the active lesion, splitting of the RPE/
Bruch’s membrane, posterior deflection 
of the bruch’s membrane, and intraretinal 
cavitation in the restoration stage. (44) 
These findings support the hypothesis that 
the inflammatory process primarily affects 
the RPE/Bruchs complex. However, the 
exact site of inflammation remains unknown, 
and it is uncertain whether inflammation 
originates from the RPE/Bruchs complex or 
the choriocapillaris. The contribution of the 
choroid to the pathogenesis of PIC/MFC is 
also uncertain.

EDI OCT has revealed focal variations in 
choroidal thickness, with acute lesions 
demonstrating choroidal thickening and 
resolved lesions showing choroidal thinning. 
(45) In patients with active inflammatory 
lesions, OCTA can provide valuable insights 
by revealing choroidal flow voids that tend to 
normalize when the inflammation subsides.
(46) OCTA also helps detect CNVM, as 
active PIC/MFC lesions and secondary 
CNV can present similar findings on OCT 
and FA.(47,48). Additionally, OCTA enables 
the detection of centripetal restoration 
of the choriocapillaris flow signal after 
immunosuppressive therapy.(49,50)

Association of PIC/MFC lesions with 
pachychoroid spectrum has been described 
in recent literature, where they used the 
term “punctate inner pachychoroidopathy”. 
The authors hypothesized that abnormal 
choroidal venous outflow predispose to or 
enhance local inflammation.(42) 

Cicinelli et al. described active PIC like 
lesions in patients with other chorioretinal 
diseases (Pseudoxanthoma elasticum, 
angioid streaks, rod-cone dystrophy, 
ARMD, chorioretinal rupture,  toxoplasmic 
retinochoroiditis, and Stargardt disease) 
where it is called secondary PIC. Secondary 
PIC differs from primary in age, gender, 
laterality, prodromes, and refractive errors.
(51)

Acute Zonal Occult Outer Retinopathy 
(AZOOR)
AZOOR is a rare inflammatory disease 
primarily affecting young myopic females, 
characterized by dysfunction of the 
outer retina.(52) It is hypothesized that 
the inflammatory ocular manifestations 
may result from a combination of genetic 
predisposition to autoimmune diseases, 
environmental triggers, and immune 
pathways.(53)

AZOOR is thought to be part of a broader 
range of diseases with overlapping features, 
including MEWDS, Acute Idiopathic 
Blindspot Enlargement Syndrome (AIBSE), 
and Acute Macular Neuroretinopathy 
(AMN). However, the absence of a specific 
fundus biomarker has made it difficult 
to precisely define AZOOR, leading to 
variability in the cases reported in the 
literature. As a result, AZOOR has become a 
general term for chorioretinal diseases with 
uncertain causes of visual loss. 
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In the original description of AZOOR by 
Gass, 90% of the patients had normal 
fundus findings. However several imaging 
characteristics have been described 
recently. Outer retinal thinning, EZ loss, and 
RPE irregularities on OCT, diffuse hyper-
autofluorescence or coarse granular regions 
of mixed hyper and hypo autofluorescence 
are the various OCT features described. (53)

In an effort to improve the diagnosis 
of AZOOR using multimodal imaging 
findings, Mrejen et al. proposed a new 
classification system that focuses on 
identifying significant, progressive retinal 
changes involving the outer retina, retinal 
pigment epithelium (RPE), and choroid, 
where the clinical presentation can be 
either early/acute or subacute/chronic. (54)
In early (acute) presentation patients will 
have acute symptoms and a macular-
sparing zonal defect with little reduction 
in visual acuity and a normal-appearing 
fundus. FAF imaging reveals diffuse patchy 
hyperautofluorescence, which may progress 
over time. In subacute/chronic form, most 
eyes exhibit a demarcating line between 
the involved and uninvolved retina, which 
is best visualized in FAF imaging, showing 
marked hyperautofluorescence. OCT shows 
diffuse loss of photoreceptors within the 
zonal defect, with relative preservation at 
the fovea. Subacute forms show progression 
which was defined by an expansion of the 
demarcating line and enlargement of the 
lesion size. It can be seen from posterior 
pole to peripheral fundus, sometimes even 
involving the entire fundus, and there will 
be disruption of the inner and outer retina 
and severe damage or loss of the RPE and 
the choroid. 

This subacute form demonstrates a trizonal 
pattern in multimodal imaging (FAF, SD-
OCT and ICG). In FAF, normal AF is seen 

outside the lesion(zone 1), speckled AF 
within the lesion (zone 2) and hypo AF seen 
inside due to chorioretinal atrophy(zone3). 
SD-OCT shows normal appearance 
outside the AZOOR lesion (zone1). There 
is presence of multifocal material in the 
subretinal space resembling subretinal 
drusenoid deposits inside the lesion(zone 
2). Photoreceptor, RPE, and choroidal 
atrophy is seen in the more advanced or 
long-standing area of the lesion (zone 3). 
ICGA shows normal appearance outside 
lesion (zone1), AZOOR lesion area shows 
minimal late extra choroidal leakage (zone 
2) and hypofluorescence corresponding to 
choriocapillaris atrophy (zone 3).

En-face OCTA images reveal hyper-
reflective dot structures leading to a 
"starry-sky" appearance in the outer retinal 
slab. These hyper-reflective dots represent 
degenerating photoreceptor segments.
(55) Recent studies on AOSLO reveal cone 
loss with increased spacing in the regions 
corresponding to EZ/IZ abnormalities and 
visual field loss.(56,57)

The diagnosis of AZOOR involves ruling 
out other related conditions such as 
autoimmune retinopathies and syphilitic 
outer retinopathy. Autoimmune retinopathy 
often presents with a broader area of 
outer retinal loss than AZOOR, without 
signs of inflammation. Syphilitic outer 
retinopathy may exhibit phlebitis on FFA 
in the active outer retinitis area, which can 
help differentiate it from AZOOR. Therefore, 
patients suspected of having AZOOR 
should be tested for syphilis. (52,58) Ultra-
widefield fundus color and FAF imaging 
can be particularly useful in distinguishing 
AZOOR from inherited retinal dystrophies.
(59)
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There are a few reports of CNVM 
complicating the course of AZOOR, which 
are treated with intravitreal anti-VEGF 
agents. However, some authors have 
observed progression of AZOOR during 
anti-VEGF treatment.(60) It remains unclear 
whether the progression is accelerated by 
anti-VEGF treatment or is attributable to 
the natural course of the disease.

Currently, no definitive treatment for 
AZOOR has been established. While 
systemic corticosteroids have been used 
with varying success, intravitreal injections 
of sustained-release corticosteroid devices 
have shown promise in inactivating the 
active edge in AZOOR (61). Antivirals and 
systemic immunosuppressants have also 
been employed with mixed results.(42,62)

Ampiginous choroiditis or Relentless 
Placoid Chorioretinitis (RPC):
Relentless placoid chorioretinitis (RPC) first 
described by Jones et al in 2000, is a rare 
chronic, relapsing inflammatory disease 
of RPE and choroid. RPC is included in the 
spectrum of choriocapillaritis. Due to its 
similarities with SC and APMPPE, it is also 
termed as ampiginous choroiditis.(63,64) Its 
differentiating features from these 2 entities 
are the location (anterior and posterior to 
equator) and number of lesions (usually 
>50 lesions). Presence of active and healed 
lesions at the same time with a prolonged 
and relapsing course is described as the 
hallmark of RPC. (38)

Infectious or autoimmune factors are 
thought to be the contributing pathogenic 
mechanisms involved. Hwang et al in their 
recent report showed that, systemic illnesses 
like thyroiditis and cerebral vasculitis can 
be associated with RPC.(65) During the 
COVID-19 pandemic, cases of choroiditis, 
APMPPE, SC, and RPC have been reported 

in patients infected with COVID-19, which 
may further support the theory that viral 
infections may play a role in triggering 
chorioretinal inflammation in susceptible 
individuals. (66-68)

The clinical course is prolonged with 
recurrences occurring months to years 
after the initial presentation. (63,69) Study 
by Klufas et al based on OCTA has shown 
that the inner choroid is the primary site 
of disease pathogenesis in RPC, similar 
to that seen in APMPPE. The primary 
involvement of choriocapillaris leads to 
secondary damage to RPE and outer retina. 
They concluded that monitoring changes in 
choroidal flow with OCTA may provide an 
important biomarker of active disease and 
therapeutic response. (70)

Dolz-Marco compared macular retinal and 
choroidal thickness in the eye with RPC and 
compared it with unaffected fellow eye. 
They found that there was no significant 
difference between the two eyes. They 
hypothesized that this characteristic may 
help in the differential diagnosis with 
serpiginous choroiditis, where there are 
severe atrophic changes in retina as well as 
in the choroid. This relative sparing of the 
choroid in RPC may be related to the degree 
of the inflammatory reaction on the tissue.
(71)

Oral/ intravitreal/periocular steroids and 
various immunomodulatory and biologic 
agents have been used to treat RPC either 
alone or in combination.(69,72,73) Zaheer 
et al in their case series noted that relapses 
of RPC were found among patients on 
MMF and interferon-alpha-2a and they 
concluded that the use of anti-TNF-alpha 
(adalimumab, infliximab) treatment and 
anti-IL-6 tocilizumab may be useful to 
obtain quiescence of RPC.(63)
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Joining the Dots: Crossword

Across Down

3. This entity is no longer considered to be  
    a part of White dot syndromes but rather a     
     vascular disorder. 
6. Linear streaks in midperiphery seen  
    in PIC and idiopathic MFC.
7. Newly described phenotype of idiopathic    
    MFC named after a flower.
8. White dot syndrome with normal  
     choriocapillaris OCTA study.
9. Cerebral vasculitis is a dreaded association  
     of this entity.
10. Common and important differential of  
       infectious etiology in a case that appears  
       like PIC. 

1. Most common complication in PIC.
2. Characteristic autofluorescence pattern in  
     late stage of AZOOR.
3. On blue AF, zone 3 in AZOOR is  
     characterized by RPE _____. 
4. Strong HLA association has been  
    established in this bilateral disease.
5. Eponymous term for Acute retinal pigment  
    epitheliitis.
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The Last Word: Clinical Cues and Imaging Algorithm

The reader of this information-packed 
Uveitis Society of India (USI) newsletter must 
be well versed with the term ‘White Dot 
Syndromes’ (WDS), simply an umbrella term 
that encompasses all the white-grey-yellow 
lesions that are round-to-oval in shape 
scattered in the fundus, irrespective of their 
primary site of inflammation, pathogenesis, 
or natural history/complications. Herein 
lies the challenge in the usage of the term 
WDS, alternatively termed as ‘White Spot 
Syndrome’. Historically, the term was 
introduced by Jampol et al to describe 
multiple evanescent white dot syndrome 
(MEWDS). However, since then, this term 
widely spread and encompassed several 
entities due to a complex interplay of 
autoimmune factors and often overlapping 
clinical appearances in different stages of 
the disease. 

More recently, there has been a trend in 
the literature to decrease the emphasis 
on the term WDS and instead, address 
the individual entities by their own terms 
avoiding excessive overlapping. Multimodal 
imaging, to a great extent, has aided this 

because with the help of several imaging 
modalities, it has become easier to define 
the distinguishing features of these entities 
and categorize them objectively. In the 
previous manuscripts published in this 
newsletter on entities such as MEWDS, 
serpiginous choroiditis (SC), multifocal 
choroiditis (MFC) and punctate inner 
choroidopathy (PIC), among others, it is 
evident that the diagnosis of these entities 
is primarily clinical, heavily relying on the 
morpho-anatomical changes rather than 
on the laboratory testing [except in the case 
of birdshot chorioretinopathy where human 
leucocyte antigen (HLA) A29 is relevant]. 
One caveat that should be added here is 
that other infectious/inflammatory diseases 
that mimic WDS must be sufficiently ruled 
out, including ocular tuberculosis, syphilis, 
and sarcoidosis, among others. In general, 
once a thorough clinical examination, basic 
laboratory investigations, and a minimal 
set of imaging which may include optical 
coherence tomography (OCT), fundus 
photography, autofluorescence (FAF), 
and dye-based angiographies such as 
fluorescein (FA) and indocyanine green 
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(ICGA), it may be sufficient to categorize the disease into one of the phenotypes. 

Table 1 enlists various entities that have often been clubbed under the umbrella term of 
WDS, including rare diseases that may not be separately elaborated in this newsletter. 

Table 1: Entities included under the term ‘white dot syndromes’

Choriocapillaritis with discreet 
lesions

Multiple evanescent white dot syndrome (MEWDS)
Multifocal choroiditis (MFC)
Punctate inner choroidopathy (PIC)
Presumed ocular histoplasmosis syndrome (POHS)

Choriocapillaritis with larger 
lesions

Acute posterior multifocal placoid pigment 
epitheliopathy (APMPPE) placoid
Relentless placoid chorioretinopathy placoid
Serpiginous choroiditis (SC) serpentine

Choroidal stromal diseases
Birdshot chorioretinopathy
Vogt-Koyanagi-Harada disease (VKH)
Sympathetic ophthalmia (SO)

Predominantly retinal/retinal 
epithelial diseases

Acute zonal occult outer retinopathy (AZOOR)
Acute macular neuroretinopathy (AMN)
Acute retinal pigment epitheliitis (ARPE)
Subretinal fibrosis and uveitis (SFU)

For diagnosing WDS, two factors that play 
an important role are: (1) lesion evolution, 
and (2) time. In entities such SC and 
acute posterior multifocal placoid pigment 
epitheliopathy (APMPPE), the evolution of 
the lesions with time may result in changing 
the diagnosis especially if the disease is 
detected very early. SC lesions tend to grow 
in serpentine manner with a progressive 
edge, whereas APMPPE form a placoid 
pattern. Further, entities such as relentless 
placoid chorioretinitis is characterized 
by progressive chorioretinal involvement 
(creeping choroiditis), extensive scarring, 
retinal pigment epithelial (RPE) hypertrophy/
atrophy, and near-complete destruction over 
time despite systemic immunosuppression. 
Therefore, these factors must be considered 
when the diagnosis is being considered. 

The Standardized Uveitis Nomenclature 
(SUN) working group has recently provided 
the diagnostic criteria for various WDS 
using case selections and machine learning 

approach to distinguish entities from 
other closely resembling conditions. The 
SUN criteria focused on the clinical picture 
and associated imaging findings, with 
supportive laboratory data for entities such 
as SC, MFC, PIC, MEWDS, among others. 
These criteria are valuable in clinical setting 
to help segregate the patient into one of the 
diseases and initiate appropriate therapy, 
considering the long-term prognosis and 
biological behaviour of the disease. However, 
one must be cautious since certain obscure 
entities (that were not compared when 
SUN criteria were established) may mimic 
these disease definitions (for instance some 
forms of Vogt-Koyanagi-Harada disease 
may resemble APMPPE with subretinal 
fluid accumulation). Therefore, the clinicians 
must be careful in interpreting and applying 
these criteria considering that none of the 
published criteria are fool proof. 



85www.indianuveitis.org

The course of the diseases included in the 
WDS group can range from self-limiting 
with complete resolution (MEWDS) to 
recurrent and sight-threatening conditions 
(MFC). The “white lesions” are inflammatory 
in all the conditions; however, their shape, 
size, distribution, and imaging features are 
variable and can help in the differential 
diagnosis. In order to avoid misdiagnosis 
and confusion, it is important to summarize 
key clinical features of each of these major 
entities as below:

A. Serpiginous choroiditis: Paucifocal/
multifocal ameboid/serpentine lesions with 
absent or minimal anterior chamber/vitreous 
inflammation, and early hypofluorescence 
with late hyperfluorescence on FA

B. Multiple evanescent white dot syndrome: 
Multifocal grey-white spots with foveal 
granularity, ‘wreath-like’ hyperfluorescence 
on FA, hyper-reflective lesions on OCT from 
RPE to ellipsoid/outer nuclear layer, and 
absent/minimal anterior chamber/vitreous 
inflammation

C. Acute posterior multifocal placoid pigm 
ent epitheliopathy: Paucifocal/multifocal 
plaque-like lesions (compare this to SC), 
with early hypofluorescence and late 
hyperfluorescence on FA. 

D. Multifocal choroiditis with panuveitis: 
Multifocal round-to-oval lesions more than 
125 microns, with punched-out atrophic 
scars or active lesions with minimal vitreous 
inflammation (possible posterior and/or 
peripheral involvement).

E. Punctate inner choroidopathy: Multifocal 
punctate choroidal lesions less than 250 
microns, posterior pole involvement, 
and absent anterior chamber/vitreous 
inflammation

F. Birdshot Chorioretinopathy: ‘Birdshot’ 
lesions (multifocal cream-yellow round/oval 
lesions in the peripapillary area), absent/

minimal anterior chamber or vitreous 
inflammation, positive HLA A29 testing, and 
multifocal hypofluorescent spots on ICGA.  

The approach to the diagnosis of these 
entities is as follows: 

Step 1: Clinical assessment and fundus 
photography:
As described in the preceding paragraphs, 
the first step towards the approach of 
establishing the correct diagnosis is proper 
clinical examination and documentation of 
the chorioretinal lesions, focusing on the 
following parameters: 

• Size, shape

• Edges, margins, and depth of the lesion

• Presence of associated anterior chamber/
vitreous inflammation

• Location of the lesions (posterior pole/
periphery)

• Progression/active edge/healing pattern 
and pigmentation of the RPE

Step 2: Fundus autofluorescence and opti 
cal coherence tomography
Initial fundus imaging using both FAF and 
OCT is valuable in establishing the right 
diagnosis and assessing the disease activity 
and complications. In MEWDS, the OCT 
reveals disruption of the outer retinal layers 
between the outer nuclear layer and the 
interdigitation zone with a normal-looking 
RPE, distinguishing this from MFC, where 
active lesions show a hyper-reflective dome-
shaped structure that continues through the 
RPE into the outer retinal layers. APMPPE 
shows thickening of the choriocapillaris 
with extensive RPE changes during the 
healing stage, and disruption of the outer 
retinal layers. SC shows changes similar to 
APMPPE, but the FAF in SC is characteristic 
due to the healing pattern and the hyper-
autofluorescent serpentine edges. 
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Step 3: Fluorescein and indocyanine green 
angiography

The dye-based angiographies have a 
distinct role in diagnosing and monitoring 
WDS entities due to their characteristic 
appearances as outlined by various authors 
in the literature, and also elucidated by the 
SUN classification criteria. In general, ICGA 
has an important place in the diagnosis 
of WDS since several entities involve the 
choriocapillaris and the deeper choroid. 
Thus, early and late phases of the ICGA are 
critical in understanding the disease and its 
pathogenesis. In MFC, the active lesions are 
homogeneously hypofluorescent. The active 
lesions of APMPPE are hypofluorescent 
on ICGA both in the early and late phases 
when they become more evident. MEWDS 
lesions are usually hypofluorescent on 
ICGA and become very evident in the late 
phases. Birdshot chorioretinopathy shows 
characteristic multifocal hypofluorescent 
spots on ICGA, which may not be visible 
on clinical fundus photography. In birdshot 
chorioretinopathy, the hypofluorescent 
ICGA infiltrates decrease in number 
with appropriate systemic steroidal or 
immunosuppressive treatment. Thus, 
performing FA and ICGA provides numerous 
insights into the disease classification.

Other tools: Optical coherence tomography 
angiography (OCTA), near infra-red 
imaging, and en face imaging
OCTA may have a role in helping to establish 
a diagnosis, but it is possibly a non-
essential imaging examination. In MEWDS, 
OCTA has an important role as it shows 
normal choriocapillaris perfusion despite 

hypofluorescent lesions on ICGA. On the 
other hand, OCTA shows dark dots in MFC, 
APMPPE and SC, distinguishing it from 
MEWDS. OCTA can be useful in assessing 
the retinal and choroidal microvascular 
compromise in conditions such as birdshot 
chorioretinopathy and SC.  

OCTA is very sensitive in diagnosing 
choroidal neovascularization, which may 
be missed on routine ICGA. However, it is 
important to distinguish between normal 
choroidal vessels that become more 
prominent due to overlying choriocapillaris 
atrophy from abnormal neovascular 
networks on OCTA. 

Summary and Conclusions
The term WDS, which has been loosely 
applied as an umbrella term for various 
entities presenting with chorioretinal 
inflammation, has gathered lesser 
importance with time. In the present era 
of multimodal imaging, identification 
of individual entities has become an 
important part of clinical assessment and 
evaluation, and greatly helps the clinician in 
deciding the therapeutic approach. Earlier 
detection and disease classification helps 
in prognosticating the disease. In 2024, 
various groups, such as the International 
Uveitis Study Group (IUSG), are working 
to establish a consensus guideline for the 
appropriate imaging-based diagnosis of 
various entities included in the term ‘WDS’. 
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Dr. G Venkataswamy Endowment Award- 2023 
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and pancytopenia in a child with bilateral panuveitis: 
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middle maculopathy with Behcet Disease  
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Bilateral PORN with coexistent bilateral extensive optic neuropathy  
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Best of IJO, 2023 for the original article: Leptospiral uveitis-  

“Transition from epidemic to endemic form” difficulties in laboratory confirmation

Dr. KGR Nair Oration Award from Trivandrum Ophthalmic Club, 2024.

Dr. Vishali Gupta, Advanced Eye Centre, PGIMER, Chandigarh,
C S Grover Oration Award at Uttarakhand Annual Conference 2023

Dr. Anita Agarwal, West Coast Retina, San Francisco
1st Prof. Amod Gupta RFR Mentor of the Year Oration at the RISHI meeting and the 

Retina Fellows Retreat, Chandigarh. April 2024

Dr. Reema Bansal, PGIMER, Chandigarh,
International Hero, AIOS 2024

Dr. Kasturi Chavan, L V Prasad Eye Institute
Certificate of merit, AIOS ophthalmic photography competition 

 on the occasion of World Sight Day 2023

Dr. Natasha Radhakrishnan, Amrita Institute, Kochi,
Woman in Leadership award, Womens ophthalmology society  

for distinguished women ophthalmology leaders of India 
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Get on Board: Uveitis Fellowship Opportunities

Course: Paediatric Retina and Uvea with hands on ROP screening and treatment 
               along with uveitis diagnosis and treatment
Institute: Place of training: Vettom Eye Hospital, Kochi
Duration: 6 months
Contact: Dr. Natasha Radhakrishnan, 9496389999

Course: Post-doctoral fellowship course in Uveitis and Medical Retina
Duration: 2 years
Institute: Christian Medical College, Vellore
Contact:  Dr. Sheeja Susan John (+91 9003938547), or registrar@cmcvellore.ac.in

Course: Long term fellowship in Uvea Subspeciality
Duration: 3 years
Institute: L V Prasad Eye Institute, Hyderabad,
Contact: Dr. Vishal Jadhav, LVPEI official website, LVPEI Education

Course: Fellowship mentored by Dr. Ranju Kharel Sitaula + Prof Sagun Narayan Joshi 
Duration: 6 -12 months
Institute: BP Koirala Lions Centre for Ophthalmic Studies, Institute of Medicine, Nepal 
Contact: bpklcos@gmail.com
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CMEs and Webinars under the Aegis of USI

BENGAL UVEITIS SUMMIT 2023  
Date: 24th December, 2023 (Sunday)  
Venue: Charaka Auditorium, Kolkata.

IGNITE 2024  - KOCHI
Date: 14th January, 2024 (Sunday)  
Venue: Olive Downtown, Kochi

WEBINAR  

www.indianuveitis.org 

East Zone

VKH Disease
Sunday 5th May 2024

11.00 AM - 12.30 PM
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Discussants 

Dr. Amitabh Kumar

Dr. Jyotirmay Biswas

Moderators

Dr. Anindya K Majumder Dr. Himadri Choudhury

VIRAL RETINITIS
Sunday 21st January 2024

WEBINAR  

11.00 AM - 12.30 PM

For assistance contact: 9591732274 | 9343222772
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 Central Zone
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Chitrakoot

Discussants 

Dr. Kalpana Babu
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Dr. Jyotirmay Biswas
Chennai

REGISTER NOW

Moderators

Dr. Dhaivat Shah | Dr. Rashi Taori Sawal 

Prof. Amod Gupta
Chandigarh

Prof. Vishali Gupta
Chandigarh

Dr. Saurabh Luthra
Dehradun

Dr. Shishir Narain
Delhi

Dr. Vijay Pratap Singh Tomar
Sitapur

Dr. Reema Bansal
Chandigarh

OCULAR TUBERCULOSIS

SUNDAY, 27TH AUGUST 2023

WEBINAR  

11.00 AM - 12.30 PM

Discussants Moderators

www.indianuveitis.org 

(North zone) 

Experts
18th JUNE
SUNDAY 11.00 AM

12.30 PM

WEBINAR  

OCULAR TOXOPLASMOSIS
BASICS TO UPDATES 
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Expert

Dr. Minija C K
Bengaluru

Journal Discussants

Program Co-Ordinators

Case Discussants

Dr. Avinash Pathengay
Hyderabad

Dr. Parthopratim 
D Majumder

Chennai

Dr. Mayur Morekar
Mumbai

Dr. Samyak Mulkutkar
Mumbai 

Dr. Rohit Modi
Mumbai

Dr. Jyotirmay Biswas
Chennai
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Puzzle Answers

Crossword Answers

C K

A M N T R

T V R I

R M E W D S I L

O Z L

B P O S

S C H L A E G E L L I N E S D

C Y A I

R T O X O P L A S M O S I S

E

A P M P P E A

S

C H R Y S A N T H E M U M

Across Down

 
3. This entity is no longer considered to be a part  
     of White dot syndromes but rather a vascular  
     disorder. (AMN)
6. Linear streaks in midperiphery seen in PIC and  
     idiopathic MFC. (Schlaegellines)
7. Newly described phenotype of idiopathic MFC  
    named after a flower. (Chrysanthemum)
8. White dot syndrome with normal  
     choriocapillaris OCTA study. (MEWDS)
9. Cerebral vasculitis is a dreaded association  
    of this entity. (APMPPE)
10. Common and important differential of  
       infectious etiology in a case that appears 
       like PIC. (Toxoplasmosis)

 
1. Most common complication in PIC.  
    (CNVM)
2. Characteristic autofluorescence pattern in  
     late stage of AZOOR. (Trizonal)
3. On blue AF, zone 3 in AZOOR is  
     characterized by RPE _____. (Atrophy)
4. Strong HLA association has been  
     established in this bilateral disease. (BSCR)
5. Eponymous term for Acute retinal pigment  
    epitheliitis. (Krillsdisease)

1. Serpiginous choroiditis 
2. Punctate inner choroidopathy
3. AZOOR
4. APMPPE
5. MEWDS

Get your Answers Here:
Puzzle and Crossword
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Advanced Eye Centre, 
PGIMER, Chandigarh. 

 25th Annual Conference of Uveitis Society (India) 

Venue : The LaLiT, Chandigarh, India

4th - 6th October 2024, Chandigarh

Advisors
Prof. Amod Gupta
Prof. Vishali Gupta

Organizing Chairperson
Prof. Reema Bansal
Organizing Secretaries
Dr. Deeksha Katoch
Dr. Mohit Dogra

Treasurer
Dr. Basavaraj Tigari

Scientific Committee Chairperson
Dr. Somasheila Murthy

Joint Organizing Secretary
Dr. Simar Rajan Singh

President
Dr. Kalpana Babu

Secretary
Dr. Sudharshan S
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