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with a Topcon SP3000p noncontact autofocus specular 
microscope (Topcon Corp, Tokyo, Japan) 11 months after the 
surgery was 1089 cells/mm2

,
 and it was 1012 cells/mm2 at the 

last follow-up nearly 3 years after the procedure.

Discussion
This is the first report of a posterior lamellar keratoplasty 
performed in a cornea with PPCD, using lamellae with bare DM 
and endothelium in the optical axis.[5] Although the necessity 
for keratoplasty differs in various cohorts of PPCD patients 
(it can be as high as 40%)[1,6] and a large majority of affected 
individuals are asymptomatic till an older age, many PPCD 
patients are younger at the time of grafting[1,2] than patients 
with late-onset Fuchs endothelial corneal dystrophy which is 
also treated with DMEK and DMEK-S.[4,5] Therefore, all possible 
benefits as well as disadvantages of various keratoplasty 
surgical techniques need to be very carefully evaluated.

The reason why we chose DMEK-S and not penetrating 
keratoplasty was that we considered it important to offer a 
young patient with an endothelial dystrophy the well-known 

benefits of posterior lamellar keratoplasty.[3] Compared to 
DSEK, the lamellae used in DMEK-S are thinner, allowing 
for an almost normal anatomic structure in the visual axis. 
Although the technique requires the acquisition of additional 
surgical skills, the scleral rim makes the manipulation with 
the lamellae easier than in DMEK, in our opinion. In addition, 
no instruments other than those used in routine penetrating 
keratoplasty and cataract surgery are needed in DMEK-S, and 
the surgery can be performed repeatedly.[5] The clear limitation 
of DMEK-S is the endothelial cell loss, in the case presented 
here 69% at 11 months, and 71% at 2 years and 9 months after 
the surgery, which implies that the technique needs to be 
further improved.

In the PPCD patient reported herein, DMEK-S led to the 
rapid recovery of vision without postoperative complications; 
however, the long-term survival of these grafts in the treatment 
of various conditions needs to be evaluated.
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Figure 2: Right eye 1 month after DMEK-S (note the scleral rim of 
the lamella)
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M a n a g e m e n t  o f  p e r i p h e r a l 
polypoidal choroidal vasculopathy 
with intravitreal bevacizumab and 
indocyanine green angiography-
guided laser photocoagulation

Pukhraj Rishi, Atheeswar Das, Pallavi Sarate, Ekta Rishi

A 69-year-old lady presented with complaints of decreased 
vision in left eye since one month. Best Corrected Visual Acuity 
(BCVA) was 6/18 in that eye. Fundus examination revealed 
non-central geographic atrophy and soft drusens at macula in 
both eyes. Temporal periphery of left eye revealed subretinal 
exudates with altered sub-RPE hemorrhage mimicking 
peripheral exudative hemorrhagic chorioretinopathy (PEHCR). 
Fundus Fluorescein Angiogram showed window defects at 
macula and blocked fluorescence at temporal periphery in 
left eye. However, Indocyanine green angiography (ICGA) 
revealed active peripheral choroidal polyps. The patient was 
successfully treated with intravitreal bevacizumab and ICGA-
guided laser photocoagulation. 27 months after laser treatment, 
BCVA improved to 6/9. Rationale of consecutive anti-vascular 
endothelial growth factor (VEGF) treatment followed by more 
definitive laser photocoagulation is that anti-VEGF aids in 
resolution of subretinal fluid, thus making the polyp more 
amenable to focal laser photocoagulation which stabilizes the 
choroidal vasculature and prevents further leakage.
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Idiopathic polypoidal choroidal vasculopathy (PCV) was first 
described by Yannuzzi and colleagues as a vascular disorder 
originating from the choroidal circulation.[1] However, the 
pathogenesis of PCV remains unclear. Recent genetic research 
has shown that PCV and age-related macular degeneration 
(AMD) share common genetic factors, which may suggest 
that although PCV and wet AMD have different clinical 
characteristics, they may share similar pathophysiologic 
aspects.[2] PCV resembles neovascular AMD; however, the 
clinical course and visual outcomes of PCV are more stable, 
more favorable, and different than those of AMD.[3] Peripheral 
exudative hemorrhagic chorioretinopathy (PEHCR) is typically 
characterized by advanced age at presentation (60–91 years 
with a mean age of 71 years), female preponderance (69%), 
frequent pigment epithelium detachment, temporal equatorial 
location, and a highly hemorrhagic and exudative presentation, 
sometimes extending to the macula.[4] Bilateral involvement is 
seen in 24% cases. Lesions of PEHCR are seen in elderly people, 
especially with hypertension or atherosclerotic artery disease.

In our case report, we arrived at a provisional diagnosis of 
PEHCR based on the clinical picture and fundus fluorescein 
angiography (FFA). However, indocyanine green angiography 
(ICGA) provided us with valuable insight to refine the 
diagnosis and aided us in treating the peripheral polyps. This 
is the first report of peripheral PCV from an Indian subject 
(PubMed search) and further re-emphasizes the role of ICGA 
in diagnosis and treatment of PCV.

Case Report
A 69-year-old lady presented with diminution of vision in the 
left eye since a month. On examination, Best Corrected Visual 
Acuity (BCVA) in the right eye was 20/30 and in the left eye was 
20/60. Anterior segment examination was unremarkable expect 
for early nuclear sclerosis in both eyes. Intraocular pressures 
were 16 mmHg in both eyes. Fundus examination of both eyes 
revealed non-central geographic atrophy and soft drusens 
at the macula. Temporal periphery of the left eye revealed 
subretinal exudation with altered subretinal hemorrhage and 
subretinal pigment epithelium (RPE) hemorrhage [Fig. 1]. 
FFA revealed window defects in the macula corresponding 
to RPE atrophy, in both eyes. Blocked fluorescence was noted 
at the temporal periphery in left eye due to subretinal and 
sub-RPE hemorrhage. A provisional diagnosis of PEHCR 

was arrived at. However, ICGA revealed the presence of 
multiple hyperfluorescent polypoidal lesions in the temporal 
periphery at the choroidal level, suggestive of PCV [Fig. 1]. 
A crossover run showed no such vascular abnormality in the 
fellow eye. After obtaining an informed consent and explaining 
about its “off-label” use, the patient underwent intravitreal 
bevacizumab (Avastin®, Genentech labs, San Diego, CA, USA) 
(1.25 mg in 0.1 ml) injection in her left eye. Five weeks hence, 
her BCVA improved to 20/40. Fundus examination revealed a 
significant reduction of subretinal hemorrhage and exudates 
in the left eye. ICGA was repeated and showed persistent 
leakage from peripheral choroidal polyps in the left eye. The 
patient underwent repeat intravitreal bevacizumab injection 
in the left eye. Six weeks later, her BCVA improved to 20/25. 
When reviewed 2 months later, her clinical condition showed 
significant improvement while ICGA showed persistent 
leakage from the peripheral polyps in the left eye [Fig. 2]. ICGA-
guided laser photocoagulation was done to the peripheral 
polyps with a slit-lamp laser delivery system. Laser treatment 
was aimed at occluding the leaking, peripheral polyps. Two 
months later, her clinical condition further improved and ICGA 
showed no evidence of any active polyp in the left eye [Fig. 3]. 
She was then followed up quarterly; fundus examination was 
stable and BCVA maintained. At the last review, 27 months 
after laser treatment, her BCVA was 20/30 in both eyes [Fig. 4].

Discussion
Choroidal vascular lesions of PCV are preferentially found at 
the posterior pole of the retina,[5] although the lesions could 
also be found in the peripheral retina in up to 63% eyes.[3,6] 
Idiopathic PCV is a peculiar vascular abnormality of the 
inner choroid, composed of network of branching vessels 
terminating in aneurysm-like enlargements with episodic 
serosanguineous detachments of the retinal pigment epithelium 
and neurosensory retina. RPE detachments can be associated 
with choroidal polyps. When PCV lesions accompany PED, 
the lesions are usually located at the margins of PED.[6] The 
network of vessels usually emanates from the peripapillary 
area or less commonly as an isolated macular lesion.[5] The 
vascular abnormality is most clearly discernible using ICGA 
for enhanced choroidal imaging.[2]

PEHCR is a characteristic peripheral degenerative disorder 
where chorioretinal lesions lead to small or large lesions 
of poorly defined accumulations of subretinal or sub-RPE 
hemorrhage, exudation, or both. Lesions are seen in temporal 
quadrant twice as commonly as in nasal quadrant. Frequently, 
it has a benign outcome, although it can be vision threatening 
because of hemorrhage or exudation. Basic pathology in 
PEHCR is formation of neovascular membrane. Anatomical 
differences may be responsible for the contrasting appearance 
of lesions in the macula and in the retinal periphery. PEHCR can 
be associated with disciform macular degeneration, which is a 
common macular disorder seen in elderly; rarely it can occur 
in the periphery. PEHCR is a relatively uncommon disorder of 
the peripheral retina. There is a paucity of such reports in the 
literature, although its exudative and hemorrhagic presentations 
account for 8% and 5%, respectively, of pseudo-melanomas of 
the posterior uvea.[7] ICGA is an excellent diagnostic tool for 
visualizing and monitoring choroidal polyps. Bevacizumab 
has anti-angiogenic and anti-permeability effects that help in 
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Figure 4: At 27 months follow-up, color fundus photograph of the left 
eye reveals “water-mark” area of RPE atrophy (right pointing arrows) 
and a subretinal scar (left pointing arrows)

Figure 1: At presentation. (a) Color fundus photograph of the 
left eye reveals subretinal altered hemorrhages and mounds of 
sub-RPE hemorrhage (arrowheads) in the temporal periphery.  
(b) Indocyanine green angiography reveals multiple, peripheral, 
discrete, hyperfluorescent, polypoidal lesions (arrows) at the choroidal 
level, suggestive of idiopathic polypoidal choroidal vasculopathy 

a b

Figure 2: Six weeks after second bevacizumab injection. Color fundus 
montage (a) shows consolidation of hard exudates and reduction in the 
sub-RPE mounds of hemorrhages in the temporal periphery (arrow). 
Indocyanine green angiography (b) reveals persistent polyps (arrows)

a b

Figure 3: Two months after laser photocoagulation. (a) Color fundus 
photograph of the left eye reveals significantly reduced subretinal 
altered hemorrhages (arrowheads). Laser photocoagulation marks are 
seen in the area treated (arrow). (b) Indocyanine green angiography 
shows no leak from the area of treated polyps

a b

resolution of subretinal exudation. Laser photocoagulation of 
the choroidal polyps leads to thrombosis and occlusion, with 
cessation of leakage.[8] 

Rationale of sequential anti-vascular endothelial growth 
factor (anti-VEGF) treatment followed by more definitive 
laser photocoagulation is that the anti-VEGF agent aids in 
resolution of subretinal fluid, thus making the polyp more 
amenable to focal laser photocoagulation. Moreover, laser 
photocoagulation helps in vaso-occlusion of the polyps and 
regression of vascular network associated with PCV without 
the inherent limitations of intravitreal anti-VEGF agents. 
Alternately, peripheral lesions can also be treated with trans-
scleral cryopexy. However, cryopexy carries the disadvantage 
of inducing marked inflammation.

To conclude, sequential intravitreal bevacizumab and ICGA-
guided laser treatment of peripheral polyps seems to stabilize 
and improve the treatment outcomes in eyes with peripheral 
PCV as it stabilizes the choroidal vasculature and prevents 
further leakage.
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C o m p a r i s o n  o f  i m m e r s i o n 
u l t r a s o n o g r a p h y,  u l t r a s o u n d 
biomicroscopy and anterior segment 
optical coherence tomography in the 
evaluation of traumatic phacoceles

Harikrishna Vodapalli, Somasheila I Murthy1, 
Subhadra Jalali, Mohammad Javed Ali2,  

Padmaja Kumari Rani

Blunt ocular trauma in the elderly can result in anterior 
dislocation of the crystalline lens into the subconjunctival space 
(phacocele). Although rare, this presentation can be missed, 
especially if the patient presents several days after the injury and 
if the lid is not everted on examination. While a careful clinical 
examination is adequate in the diagnosis, imaging techniques 
can be put to use for the accurate location of the associated 
sclera rupture. We report three cases of post-traumatic phacocele 
wherein ultrasound biomicroscopy (UBM) was compared to the 
anterior segment optical coherence tomography (AS-OCT) and 
B-scan ultrasonography (B-scan), in order to establish the best 
imaging tool for this condition. We concluded, based on image 
quality, that UBM could be the imaging modality of choice to aid 
in the diagnosis of phacocele. 
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Phacocele is a term used to describe the anterior dislocation of 
the crystalline lens into the subconjunctival space. It is a rare 
occurrence and accounts for less than 13% of all dislocations. 
It was first reported by Friejer in 1928.[1] Blunt trauma is the 
commonest etiology. Management is by surgical repair of 
the sclera rupture, often detected only by exploration during 
surgery. The phacocele itself is easily removed from its 
subconjunctival location. Adjunctive surgery like pars plana 
vitrectomy for vitreous hemorrhage is often required. 

Ultrasound biomicroscopy (UBM), B-scan ultrasonography 
(B-scan) and anterior segment optical coherence tomography 
(AS-OCT) imaging are the well-established modalities for 
diagnosis of anteriorly located lesions and also important in 
diagnosing the extent of ocular trauma and aid in subsequent 
surgical planning.[2] We report three cases of post-traumatic 
phacocele who were subjected to all the three imaging 
modalities for the purpose of comparison.

Case Reports
All three cases were middle-aged female patients who presented 
with history of blunt trauma, 2 weeks to 1 month prior to 
presentation. Examination revealed phacoceles; all of them 
underwent the three imaging modalities preoperatively, after 
giving their informed consent. Surgical and visual outcomes 
were fairly good. The clinical features and management are 
outlined in Table 1. 

Ultrasound biomicroscopy, immersion B-scan and anterior 
segment optical coherence tomography
In all three cases, immersion B-scan (OTI A-2000, Ophthalmic 
Technologies Inc, Toronto, Canada) could detect a cystic lesion 
with high internal reflectively (suggestive of posterior capsule). 
However, the morphology and internal architecture of the cyst 
could not be delineated. AS-OCT (Visante 1000, Carl Zeiss 
Meditec Inc, Dublin, CA, USA) could detect the area of scleral 
discontinuity as an internal heterogeneous high reflectivity; 
but could not help in defining the internal details of the cyst. 
UBM (OTI A-2000) could demonstrate clearly a high reflective 
membrane in a uniform oval shape (capsule). The anterior and 
posterior capsule and the changes in reflectivity between the 
cortex (dark region) and the nucleus (bright region) could be 
easily appreciated. The details of the sclera like underlying 
thinning due to compression and area of the rupture were 
also noted. In case 2, fluid-like reflectivity was observed; this 
corresponded to intraoperative findings of vitreous around the 
lens. Fig. 1a shows the AS-OCT images, and Fig. 1b and 1c show 
the UBM images of case 1. Fig. 2a–c shows the comparison of 
UBM, AS-OCT and B-scan in case 2. 

Discussion
Anterior luxation of the lens is a rare occurrence. Pre-requisites 
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