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Summary statement:The “bacillary layer detachment” describes a datant of the

photoreceptor inner and outer segments resultorg & split within the inner segment
myoids. Utilizing a literature review, we exploragsociated diagnoses and resolved
inconsistent descriptions for the anatomic basihigffinding through correlation with

histologic data and retinal imaging.

ABSTRACT
Purpose To clarify the histologic basis of bacillary laydetachment (BALAD) through a

review of current literature and an analysis ohadtimaging.

Copyright © by Ophthalmic Communications Society, Inc. Unauthorized reproduction of this article is prohibited.



Methods: We reviewed the literature for previous repoftBALAD. An analysis of retinal
images was performed to support anatomic conclasion

Results A total of 164 unique patients with BALAD on ogdil coherence tomography
(OCT) were identified from the published literatufeventy-two underlying etiologies, all
associated with subretinal exudation, were iderdifForty-one different OCT terminologies
were found. The defining OCT feature of BALAD wasit at the level of the photoreceptor
inner segment myoid creating a distinctive intraatcavity. Resolution of BALAD was
followed by a rapid restoration of the ellipsoicheo Histology of age-related macular
degeneration eyes suggests that individual phatptecs can shed inner segments. Further,
detachment of the entire layer of inner segmenasasmmon postmortem artefact. We
propose that BALAD occurs when outwardly directectés promoting attachment of
photoreceptor outer segments to the retinal pigrapithelium exceed the tensile strength of
the photoreceptor inner segment myoid.

Conclusion Our review serves to strengthen the OCT nomeamddbacillary layer
detachment”, based on specific reflectance infoilonatbtained by OCT and previously

published histologic observations.

Keywords: age-related macular degeneration; anatomy; bacldger detachment;
histology; macula; multimodal imaging; optical coérece tomography; photoreceptor; retina;

retinal detachment; review; subretinal septa; Wgyanagi-Harada disease.

Introduction

Stratum bacillorum et conorurthe layer of rods and cones, was first descrilyedan

Leeuwenhoek in 1722Since then, anatomists have used the term “bacltiger” to
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describe the orderly arrangement of photoreceptweriand outer segments (IS, G%)uter
segments are made of stacked disks and theirrgpsuarounded by specialized apical
processes of the retinal pigment epithelium (RABE photoreceptor IS are divided into two
parts: the proximal myoid, near the external lingtmembrane (ELM), which comprises
ribosomes, smooth endoplasmic reticulum, Golgi demnpnd rare mitochondria; and the
distal ellipsoid zone (near the OS) which has tightindled mitochondriaIn addition to
canonical functions of oxidative phosphorylatiom aalcium buffering, mitochondria were

proposed to have optical properties because theljgint scatterers®

With advances in ultrahigh-resolution optical came tomography (OCT) imaging, new
insights into photoreceptor injury can be visualiz¢ a subcellular level. Recently, in a case
of macular toxoplasmosis chorioretinitis, Mehtakintroduced the term “BAcillary LAyer
Detachment” (BALAD) to describe the separationre bacillary layer from the remaining
retinal layers resulting from an intra-photorecesyolit immediately posterior to the ELM
within the photoreceptor IS myoidsSubsequently, several authors have used this ©@T t
in various case reports including acute idiopathaculopathy, blunt ocular trauma,
peripapillary pachychoroid syndrome, and Vogt-KagirHarada (VKH) disease™
However, prior descriptions and alternative intetations of BALAD have created a need for
a more generally accepted interpretation regarttiagnultimodal imaging characteristics of
this retinal lesion. In fact, similar OCT findinggere described as “photoreceptor
delamination” in neovascular age-related maculgederation (AMD) and “subretinal
septae” in VKH diseas¥:*? Developing a standardized nomenclature would impidarity
and accuracy of communication and enhance compigyaifiresearch results. Furthermore,
assessing correctly the retinal fluid location, thiee intra-or subretinal, is fundamental as it

is being used in recent neovascular AMD trialsiasogiate endpoints and implies different
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treatment responses, visual prognosis and pathogattiways>° Moreover, the prompt
recovery of BALAD on multimodal imaging raises gtiess on mechanisms that drive

photoreceptor regeneration, especially the inngmsat.

This review aimed to propose an accurate definibibiine BALAD through an analysis of
multimodal imaging with OCT interpretation suppalrtegy recent histologic findings in AMD.
We performed a comprehensive review of publisheg@saeeting the current authors’
criteria for BALAD, encompassing wide-ranging tenmliogy and descriptors by the original
authors. We focused on demographics, clinical anlfinodal imaging characteristics,
terminologies, and discussed pathophysiologic mashes unifying these various
chorioretinal disorders. Additionally, we reviewtd current status of rapid bacillary layer
recovery as assessed by multimodal imaging tecksigund its potential implications for

treatments targeting photoreceptor renewal.

Review of the Ophthalmologic Literature

We conducted a systematic search according to Khaln5-step guideline¥’ In brief, the
steps in.a systematic review include: (1) framimg questions for a review, (2) identifying

the relevant publications, (3) assessing studyityuél) summarizing the evidence, (5)
interpreting the findings. Therefore, we searched\fed, Medline, Scopus, Science Direct,
Cochrane Library, Ovid and Google Scholar from pimn through October 2020. We did

not restrict the study type or language in thedess. The searched keywords were “bacillary
layer detachment”, “atypical subretinal fluid”, ‘lstetinal septae”, “subretinal membranous
structures”, “subretinal hyperreflective structtirésxudative retinal detachment”,
“neurosensory detachment”, “cystoid spaces”. Adddi relevant articles were found using

the “related citations” link in PubMed and througglected article reference lists. After
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deduplication, we examined a total of 879 individardicles to confirm whether the given
article displayed multimodal retinal images inchglat least one OCT scan to analyze the
retinal morphology. Additional case material ded¥som the authors’ clinics was used to
refine specific imaging features. Furthermore, ma@uded intraoperative OCT images
showingin vivo BALAD development in eyes undergoing subretingdaétion of gene therapy
during pars plana vitrectomy and reviewed artidisplaying similar intraoperative OCT
findings. We also reviewed historical textbooks atldses to trace the origin of the term

“bacillary layer”.

Demographic Analysis

From 879 articles identified through our systemagarch, 123 articles were included,
yielding 178 eyes with BALAD identified by OCT ir64 unique patients (see References,
and Supplemental References in the SupplementéabDigpntent 1,
http://links.lww.com/IAE/B473). The mean = SD patiege was 35.4 + 14.5 years (range,
10-86 years) and 69 of 138 patients (50%) were lienfaree types of OCT were used:
spectral-domain OCT (SD-OCT) in 146 eyes (82%)etohomain OCT in 25 eyes (14%) and
swept-source OCT (SS-OCT) in 7 eyes (4%). Followa@l images were available in 99
eyes (55.6%) and mean £ SD follow-up was 167.4438ays (range, 7-1095 days). Mean
+ SD baseline best-corrected visual acuity was 8.082 LogMAR (Snellen equivalent:
20/191). Underlying etiologies included VKH dise#48%)>2'8-40541-553cute posterior

%) >°°-58%ympathetic ophthalmia

multifocal placoid pigment epitheliopathy (APMPREL
(7.3%)>%1>8158%horoidal neovascularization (6.294):°°°%toxoplasmosis chorioretinitis
(5.5%) 1059259 cute idiopathic maculopathy (5.59%)°°>'°tmmunotherapy-related
toxicity (3.7%)°51%5%ematological disorders (2.4%)-°>">*posterior scleritis

(1.8%) %" 1horoidal metastasis (1.8%0)central serous chorioretinopathy (1.8%5y-4
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pan-retinal photocoagulation (0.6%}>peripapillary pachychoroid syndrome (0.6%6)ular
blunt trauma (0.6%juveal effusion syndrome (0.6%)-°choroidal lymphoma (0.6%)-*’
choroidal osteoma (0.6%) chikungunya-associated uveitis (0.6%) laser-induced
maculopathy (0.6%)'*bilateral diffuse uveal melanocytic proliferatif6%)>'%°

choroidal granuloma (0.6%}** and preeclampsia (0.6%9%)*Choroidal neovascularization
included neovascular AMD, idiopathic choroidal naseularization, and proliferative
macular telangiectasia type 2. Immunotherapy-rdladgicity included 2 cases associated
with ipilimumab (cytotoxic T lymphocyte-associatadtigen 4 blocker), one case associated
with vemurafenib (BRAF inhibitor) and two casesasated with the combination of
dabrafenib (BRAF inhibitor) and trametinib (MEK ibitor). Hematological disorders
included one case of chronic myeloid leukemia, @ase of acute myeloid leukemia and one
case of thrombotic thrombocytopenic purpura. Césteous chorioretinopathy (CSC)

included one case of fibrinous CSC and one caseadndary CSC complicating systemic

lupus erythematosus with severe hypertension amal failure (Table 1).

Terminology in Ophthalmologic Literature

We aimed to identify previous OCT nomenclatures taneview their use in the
aforementioned etiologies to better understanctodution of the terminology. Forty-one
different OCT terminologies were found. We summedithem into 7 main categories for
greater clarity: (1) subretinal septum/ membraoedigartment/ loculated space/ cystic space
in 61/178 eyes (34.3%), (2) exudative retinal detaent/ subretinal detachment/ swelling of
the outer retina/ neurosensory detachment/ elevafithe 1S-OS in 49/178 eyes (27.5%), (3)
subretinal fluid in 33/178 eyes (18.5%), (4) BALAD18/178 eyes (10.1%), (5) subretinal

hyperreflective material/ deposit/ proteinaceousdaxe in 7/178 eyes (3.9%), (6)
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photoreceptor delamination in 7/178 eyes (3.9%), @ intraretinal fluid in 3/178 eyes

(1.9%).

The first OCT description of BALAD was made by Mgama and Kishi in a series of 21
patients with VKH disease as “intraretinal fluiccamulation in the outer reting*>

Yamaguchi egtl. further confirmed their findings and introduced teem “subretinal septae”,
postulating that these septae were comprised ohfilxe inflammatory products, because
they rapidly resolved after steroid therap$ Despite the lack of direct histologic correlation
for BALAD to date, this hypothesis has gained papity among retina specialists because
eosinophilic exudate containing proteinaceous neteas been documented in the subretinal
detached area of VKH patient$>~>!#t is only more recently, with the advent of ultigh-
resolution OCT, that Ishihara @t questioned these findings and proposed the contept

splitting of photoreceptor OS from their IS duenassive fluid accumulatiof?.

Similar OCT features have been reported in theeafientioned etiologies; however, to our
knowledge, no etiologic connection relating sSimCT findings among these diseases has
been proposed. In 2018, Mehtaaktsuggested the term “bacillary layer detachment in
case of toxoplasmosis chorioretinitis and postdl#tat the outer retinal split occurred at the
level of the IS myoid§.The authors have supported their OCT analysisigir@orrelation
with BALAD frequently observed in histological sied of postmortem human eyes (see

“Histologic Considerations” below}-*®
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Optical Coherence Tomography Hallmarks

Bacillary layer detachment has characteristic arediptable features on OCT. Among
published cases, BALAD was consistently locatetthatposterior pole and was foveal in
131/178 eyes (73.6%), parafoveal in 45/178 eye3¥@8band peripapillary in 2/178 eyes
(1.1%). Colocalization with subretinal and intramat fluid was noted in 138/178 eyes
(77.5%) and 10/178 eyes (5.6%), respectively. ksxd choroidal thickness was documented
in 91/97 eyes with reported choroid measuremer®s89) having a mean + SD subfoveal
choroidal thickness of 590 + 146.7 um (range, 3209-um).

For the following detailed analysis of outer retistuctures, our review focused on eyes
imaged with high-resolution SD-OCT and SS-OCT (r&=&9yes). The OCT hallmarks of the
BALAD included: (1) split at the level of the hymlective myoid zone creating a distinctive
cystic intraretinal space; (2) the “ceiling” or anor border of BALAD appeared as a
hyperreflective granular band, presumably contgimemaining fragments of structures
corresponding to the myoid zone and regeneratingopbceptor IS and OS; (3) the “floor” or
posterior border of the BALAD was delineated byaadb of variable reflectivity and
thickness appearing as a continuation of the eligozone of adjacent attached retina. This
structure’s composition was presumed to be detaphetbreceptor IS and OS remaining
adherent to RPE-basal lamina-Bruch membrane (RBBptex>'?° (4) a second
hyperreflective band below the BALAD floor was dgtble in 47.7% and was continuous
with the interdigitation zone of adjacent attachettha; (5) the ELM was distinguishable
anterior to the BALAD in 72% of eyes; (6) areasobretinal fluid under the floor of the
BALAD was seen in 50.3%; (7) suspended hyperrafleqtarticles were observed with the
BALAD in 77.1% and reflectivity of the BALAD contés was higher compared to that of
adjacent subretinal fluid in 90.8%; (8) the BALARda distinctive piriform-shaped

configuration in 71.9% with acute angles at theehas/7.1% (Figure 1 - 4; see Video 1 in
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Supplemental Digital Content 2, http://links.lwweBAE/B474, which shows three-
dimensional OCT-reconstruction of BALAD in acutéojgathic maculopathy; see Figures S1-
S4 with corresponding legends in the Supplemenigitdd Content 3,
http://links.lww.com/IAE/B475, which shows additianexamples of BALAD on multimodal
imaging). In some eyes, focal adhesions betweenuter retina and the RBB were identified
near the BALAD margin (see Figures S1 - S4 [htipks.lww.com/IAE/B475,

http://links.lww.com/IAE/B476, http://links.lww.cofAE/B477,

http://links.lww.com/IAE/B478] with correspondingdends in the Supplemental Digital
Content 8, http://links.lww.com/IAE/B480). Thesehadions demonstrated a high degree of
outer retinal plasticity present within the centracula. Since detection of these focal lesions
often required dense OCT B-scan raster patteradade only for the authors’ case material,

their frequency in the published literature was asgessed.

Multimodal Imaging Features

On ophthalmoscopic examination (n=106 eyes), cases typically described as having
subretinal fluid (97.2%) which displayed charaa®ciround or polygonal yellow borders in
85/106 eyes (80.2%). Lesions that were not detemteaphthalmoscopy (1%), were rarely
multifocal (4.7%) and occurred primarily in VKH éigse, APMPPE, and sympathetic
ophthalmia. Lesions consistently faded over tinithee spontaneously or following the

initiation of anti-inflammatory treatment.

Fundus autofluorescence (FAF) and near-infrarddatince (NIR) findings were both
available in 22/178 eyes (12.4%). Characteristicéiie BALAD was hypoautofluorescent in
all cases, either due to masking of RPE FAF byrttra-BALAD exudation or RPE

disruption or both. Near-infrared reflectance destiated hyporeflective lesions in all cases.
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A thin hyperreflective border surrounded the hyflective BALAD in 18/22 eyes (81.8%).
Fluorescein angiography (n=92 eyes) was notablayperfluorescent pooling of dye
(92.4%) within the BALAD cavity which resembled thpattern of serous pigment epithelial
detachment (72.4%). Hypofluorescent borders ifdateephase corresponded to a yellow
margin seen in color fundus photographs, a hydeatfe margin on NIR, and the BALAD
angles on OCT. These multimodal imaging findingsen®ot present in adjacent “true”
serous retinal detachments. Associated findingumnescein angiography included optic
disk staining (94.6%), dye pooling beneath adjasentus retinal detachment (70.7%) and
vascular staining (12%). Table 2 summarizes the @&allmark features and multimodal

imaging findings of BALAD.

Intraoperative Optical Coherence Tomography Featurs ofin vivo Bacillary Layer
Detachment During Subretinal Gene Therapy Surgery

Intraoperative OCT has demonstrated its utilitpatients undergoing subretinal gene therapy
to guide viral vector injection and to avoid consplions such as sub-RPE or intraretinal
injection, foveal overstretching, and macular Holenation®**°With the increased number

of subretinal gene therapy cases, additional ipeeative OCT signs were recently described,
including the “fleur-de-lis” sign that visualizearéy subretinal bleb formation and the
“double hyperreflective” sign that detects subrttmir bubbleS™**We reviewed published
articles and surgical videos of subretinal geneajneinjection to analyze an unrecognized
intraoperative OCT finding that shares overlapgeagures with BALAD including: (1) an
outer retinal split creating a distinctive cystuase (the exact level of separation cannot be
firmly located due to lower tissue resolution dfaoperative OCT); (2) the floor of the
surgically-induced BALAD was delineated by a fathickened, hyperreflective band

continuous with the ellipsoid zone of adjacentr&ti(3) the floor of the surgically-induced
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BALAD could be either adherent or detached fromRiRE; (4) the surgically-induced
BALAD has a distinctive U-shaped configurationuditrations of surgically-induced BALAD
are found in Figure 5 (see Video 2, Supplementglt8liContent 9,

http://links.lww.com/IAE/B481, which shows surgityalnduced BALAD during gene

therapy surgery).

Origin of the term “Bacillary Layer”

The seventeenth-century Dutch microscopist van Wweatoek was the first to observe the
layer of rods and cones when examining a cow's@et\s early as 1674, in a letter sent to
the Royal Society in London, he referred tioe’ third tunicle was exceeding thin and tender
and having viewed it, | found it also to consisglwbules united>**?In 1722, he

undoubtably examined photoreceptor outer segmemes \wescribing in a frog’s retina
“oblong particles one fourth longer than they wériek’.>*3In 1819, this layer was re-
discovered by the Irish pathologist Jacob. At thage, histologic descriptions of the retina
have identified two parts including the “medulldayer of the retina” which is attached to the
choroid coat and the “vascular layer” next to titeeous>*** In his “Account of a Membrane
in the Eye”, Jacob wroteThat it is not the nervous layer which | detach [firgt, because it
is impossible to separate that part of the retina)[and, secondly, because | leave the retina
uninjured. 5***Herein, Jacob provided the first histologic fingliof detachment of
“membrana Jacobthat was further correlated with the bacillaryda. In 1837, Valentin
demonstrated that the Jacob’s membrane consistedaofs’ (“ warzcher in German) which
was confirmed by Miller and Henle in 1839 who oleedrrod-shaped bodiés
(“stabférmigen Kérperin German):***5**"In 1840, Hannover identified the second

component of the Jacob’s membrane as to@é&s (“ zapferi in German)>'®
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The term bacillary layer was first introduced by von Briicke in 1847 andived from the
Latin translation (Stratum bacillosum”)of the German expressioachicht der stabférmigen
Korper’ (which means fayer of the rodd.%***More recently, the termbacillary layer’ is
found in the Polyak’s treatisd he Retin&(1941)? Polyak has described subdivision of the
fine structure of the retina and his nomenclaturie retinal layers is widely accepted. In
1995,“bacillary layer” appeared on a website based at University of Bbramsa, an
institution contributing seminal retinal neurosaerduring that era

(http://retina.anatomy.upenn.edu/~rob/lance/retimass.html)>**°=**n the modern

ophthalmic peer-reviewed literature, Curcio etaald Spaide and Curcio were the first to use
anatomical designations as per Polyak to correlater retinal bands on OCT witfPblyak’s
bacillary layet' on histology*>***Bacillary layer is preferred terminology over
“photoreceptor layer” for just the inner and owtegments, used by many current authors,
because photoreceptors are long and highly compatttized cells that span several
anatomical layers (outer plexiform, Henle fiber ander nuclear layers). The tissue
compartment containing the bacillary layer is thbrstinal space, which is a potential space
bounded above by the ELM and below by the juncticoenplexes of the RPE (also called

Verhoeff's membraney*®

Histologic Considerations
The postmortem occurrence of retinal detachmeatwell-known histologic artifact and can
manifest either as detachment of the photorec&pffrom the RPE (a “true” retinal

detachment) or as split within the photoreceptomi®ids (a BALAD) leaving a continuous

layer of detached photoreceptor IS fragments ande®fining adherent to the RBE#S14°

S146-5149,
D, a

Histological analysis of AMD eyes has revealedfactual BALA s indicated by

the authors (Figure 8)*¢5148:514¢ ollectively, these observations suggest an imtiere
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weakness in photoreceptor IS structure. In thergatsa, detachments occur at points of
structural weakness relative to adjacent layerswvdeparation forces overwhelm physiologic
retinal adhesive forces. In the subretinal spdeetight ensheathment of the OS by RPE
microvilli may contribute to adhesion by severalom@nisms including frictional resistance
from the interdigitations, electrostatic interaatimetween cell membranes, and metabolic
supply to ensure the continuous process of OS my&mgs. Furthermore, the
interphotoreceptor matrix, which is a viscous matgredominantly composed of
glycosaminoglycans, is present in-between photptec®©S and strengthens this adhesive
process, particularly at the level of photoreceptatrix sheathes that envelop each
photoreceptor O8'*° At the base of the photoreceptor IS, Miiller glia attached to each
other and to photoreceptor IS by continuous homotgpd heterotypiadherengunctions,
respectively, that collectively form the ELM. Th&M serves as a semipermeable diffusion
barrier for extracellular components and also acstiral support for proper cellular
organization, integrity and photoreceptor alignniéntTherefore, we postulate that inherent
weakness in photoreceptor IS structure may marafest BALADIn vivo during acute
subretinal exudation when outwardly directed fonmesmoting attachment of photoreceptor

OS to the RPE exceed the tensile strength of tbeopéceptor IS myoids.

Furthermore, it was demonstrated that photorecdtandergo substantial remodeling as
degeneration proceeds in AMD. In a systematic meaewell-preserved late AMD eyes,
Litts et al. found that individual cones can sh8&drito the subretinal spat&® Thus, splitting
of the IS is not only an histologic artifact butyrze part of a spectrum of degenerative

changes where BALAD may represent acute and simedias shedding of a cluster of

S149,5152
IS.
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Recently, direct clinicopathologic correlation beem OCT and histology of outer retinal
tubulation in AMD has shown that mitochondria ardapendent reflectivity sources even
when cone IS are severely misaligned and shrurikéithe reflective border of outer retinal
tubulation is attributed to the fission of IS mit@ndria, which are normally long-and thin,
into a myriad of small ovoid organelles that reffei@ Mie scattering.On OCT, the floor of
the BALAD is characterized by a faint hyperrefleetband continuous with the ellipsoid
zone of adjacent retina. Therefore, the opticaéotivity of the BALAD floor may originate
from the disordered mitochondria of residual pheteptor IS ellipsoids remaining adherent
to the RBB. Alternative hypotheses of the BALADdIptical properties may include signal
attenuation from the overlying fluid, persisterdgments of the myoids and outer segments

adherent to the RBB.

Pathophysiology

The imaging similarities between aforementionedktiestsuggest overlapping disease
processes. We postulate that the main pathophgstalomechanism in BALAD genesis is
comparable to exudative retinal detachment andwegdreakdown of the RPE component
of the outer blood-retina barrier (leaving the Ecbmponent intact). This assumption is
consistent with late-phase fluorescein angiogramsveg leakage and dye pooling. The
outer blood-retina barrier is formed by the tiginigtions between neighboring RPE cells and
acts to regulate molecular movement of solutesmaridents from the choroid to the
subretinal spacg&>*Thus, similar pathologic mechanisms occurringathiserous retinal
detachment and BALAD may account for the frequesfceir colocalization in our review
(77.5%). Conversely, the paucity of intraretinaidl associated with BALAD (5.6%)) is likely

related to ELM integrity. Other mechanisms of BALA@mation may occur, particularly in
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cases of laser-induced BALAD, including RPE insultl pump failure, and thermal injury to
the RPE and photoreceptor layét? s>

Our review documented a high proportion of chorbidekening (93.8%) associated with
BALAD. Increased choroidal thickness has been aasmtwith exudative retinal
detachments in a wide spectrum of disease proceasksling choroidal inflammation,
congestion, ischemia, infiltration, neovasculai@atand compression. Furthermore, recent
studies using OCT angiography have documented warand choriocapillaris flow
impairments associated with serous retinal detachine/KH diseasé® APMPPES*>®
sympathetic ophthalmi&>’ acute idiopathic maculopatty>®toxoplasmosis
chorioretinitis®**° choroidal tumors*®®and central serous chorioretinopatfi}:

In our review of retinal imaging in BALAD, we qutidtively assessed the optical intensity of
the BALAD cavity on OCT as compared to that of adjat serous retinal detachment and
found that the internal reflectivity of BALAD wasgher in more than 90%, suggesting
different components in these two fluid compartreeMoreover, a high rate of suspended
hyperreflective particles was noted within the BADA&avity and likely represent
photoreceptor debris and inflammatory productduutiag fibrin. In experimental subretinal
hemorrhages, it has been demonstrated that fibtémdigitates with photoreceptor 8?2

We postulate that accumulation of subretinal fibnay modulate the adhesion between

photoreceptor OS and RPE apical microvilli resgltim BALAD in these areas when

hydrostatic pressure is exerted by subretinal ebarmla

Rapid Bacillary Layer Recovery and Photoreceptor Sucture Renewal
Evolution of Bacillary Layer Detachment
Short-term evolution of BALAD was available in 778.eyes (43.3%) with a mean duration

+ SD of 10.6 + 6 days (range, 1-48 days) and wasackerized by rapid flattening of the
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BALAD on OCT. Long-term follow-up was available /178 eyes (55.6%) and
demonstrated progressive restoration of the ellipsone followed by the interdigitation
zone. Persistent focal disruptions of the ellipsoid interdigitation zones were noted in all
eyes but were mostly focal attenuation (Figure 8nd S11). Mean final £ SD best-corrected
visual acuity increased to 0.27 + 0.20 LogMAR ($rekquivalent: 20/37).

The sequential pattern of evolution of the flooB#LAD (presumably containing split
photoreceptor myoids, ellipsoids and outer segmemtssided direct morphological evidence
that injured photoreceptors may show some degrepaitaneous inner and outer segment
regeneration. A similar sequence of transient taagilayer disruption followed by rapid
restoration has been demonstrated using adapthes amaging in several retinal entities
including multiple evanescent white dot syndrottféacute idiopathic blind spot
enlargement'®*acute macular neuroretinopathy? central serous chorioretinopatfy° or
after retinal detachment surgety’ However, these studies have mainly focused thigir-h
resolution imaging analysis on the photoreceptom@Saic, showing progressive increased
density and realignment along with visual functioprovement. In BALAD, the rapid
functional improvement and structural recoveryha bacillary layer on multimodal imaging
would imply additional mechanisms of photorecep®renewal, including regenerating
mitochondria, Golgi apparatus, and endoplasmicuktm. Shedding IS and loss of myoids
are part of a one-way cone degenerative processrougin AMD eyes:*?® Considering that
BALAD designates an intra-photoreceptor fracturthatlevel of the myoid, IS recovery may

provide additional insights into photoreceptor megrative pathways.

Dynamics of Inner Segment Organelle Recovery Rit@toreceptor Injury
Photoreceptor mitochondria are mostly confinecheodistal ellipsoid portion of the

photoreceptor 1$,and their oxygenation is highly dependent fromaheroidal
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circulation®®Mitochondria are semi-autonomous organelles tbatain their own genome
and protein translation machinery. Their dominate s to ensure photoreceptor metabolic
requirements by producing adenosine triphosphai@jAhrough oxidative phosphorylation.
They are also mobile organelles that constanthetgmlcyclic morphological changes
including fusion and fission through highly regeldfprocesses to respond to metabolic needs
or environmental stres$°*>*"%usion allows healthy and mildly damaged mitochizntb
fuse to generate interconnected organelles, wis##oh produces depolarized fragments from
severely impaired mitochondria that are furthemelated by a programmed autophagy
termed mitophagy'’® These dynamic processes contributing to cell heaitd mitochondrial
dysfunction has been associated with retinal dgsies='"*Recent investigations in animal
models have demonstrated daily cone mitochondriattsiral and functional changes to
supply higher energy demands in darkngss>'"*Adaptative mechanisms include
mitochondrial biogenesis preceding the increasee coetabolic activity and the number of
mitochondria in single cones. Moreover, it has bagygested that normal cones can
selectively export damaged mitochondria away frbeellipsoid region and that this
selective mitochondrial movement is enhanced bpchidbndrial stres3’* Collectively, these
data highlight intrinsic autoregulatory mechanissh§S mitochondria and the remarkable
regenerative potential of photoreceptor organelles.

Electron microscopy studies of IS mitochondriaragteperimental retinal detachment
provided evidence of rapid regeneration followirgttachment:">*"®This finding has been
confirmed using immunocytochemical labeling of tiygochrome oxidase, which is a key
enzyme involved in ATP synthesis within IS mitocHda>!"" These regenerative changes
were negatively correlated with the duration anigtiteof the detachment. Greater height
indicates greater distance of the IS from the ddotbereby reducing oxygen and nutrient

delivery>"S3n our analysis, BALAD was remarkable for its shimrm duration and the
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persistent proximity between the IS ellipsoids #Hr&lRPE, which may contribute to the
relative preservation of the IS mitochondria oxyafen from the choroid during the acute
phase and further promote the rapid recovery duhadollow-up by allowing uninterrupted
delivery of glucose and other metabolic intermesliafAlternative recovery strategies during
the first days of retinal detachment included tBeapartmentalization of the rough
endoplasmic reticulum and Golgi apparatus in theithy*">>"®Thus photoreceptor survival
may be enhanced by a decrease in the metaboliotostintaining the highly
compartmentalized and polarized IS organelles. B\eE retinal reattachment allowed the
re-growth of photoreceptor axons through seleaixaression of molecules implicated in

targeted synaptogenesis®

Photoreceptor Metabolism and Inner and Outer SedrRegeneration after Bacillary

Layer Detachment
Unlike most other terminally differentiated neurpplotoreceptors have massive
biosynthetic requirements that rival rapidly dividicells. Baseline physiologic requirements
place an exceedingly high metabolic demand on phogptors to generate the energy and
macromoléecules necessary for normal visual functiosh survival’*® Daily shedding of
spent disks requires rapid replacement of ~10 @%1in rods and cones, requiring anabolic
production of lipids, proteins, and nucleic acid& To meet this high biosynthetic
requirement for OS recycling, photoreceptors haestbped unique metabolic adaptations,
including aerobic glycolysis, or the conversiorghfcose to lactate despite the presence of
oxygen>®51¥stydies have demonstrated that 80—90% of the ggudelivered to the outer
retina is converted to lactate via aerobic glycisly$* Aerobic glycolysis, or the Warburg
effect, is a hallmark of rapidly dividing cellsciading tumor cells supporting unrestrained

proliferation®*®°By preferentially utilizing aerobic glycolysis, ptoreceptors can rapidly
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generate metabolic intermediates that are prefatlgnghuttled to lipid, amino acid, and
nucleic acid production pathway¥* The critical role of the Warburg effect in photcegtor
metabolism was recently demonstrated by Chinchioaé &ho showed that reducing the
expression of key aerobic glycolysis enzymes distitthe ability to maintain 0% The
unique ability to perform aerobic glycolysis undenes that photoreceptors are metabolically
wired to replenish and regenerate cellular comptniecluding organelles and membranes
required for the assembly of IS and &%-5!%n ground squirrels, hibernation leads to cone
OS shortening, decreased mitochondrial size andatsndepletion of ribosomes, and
fragmentation of Golgi complex, all of which recoweghen hibernation is terminated, with
rapid regeneration of mitochondria, ribosomes, Gagplex in IS followed by the OS
regeneratiort®® Similarly, ample clinical evidence supports thaoreceptor IS and OS
may exhibit spontaneous recovery after injury. Liardjnal OCT assessment of
photoreceptors after retinal detachment surgerybasonstrated progressive restoration of
the ellipsoid zone of IS followed by OS interdigite with apical processes of the RPE’

A similar sequential pattern of photoreceptor I8 &8 healing has been reported after

macular hole surgery®’

Strengths and Limitations

Strengths of our literature review include multimbinaging confluence of a large number
of patients with different etiologies, thorough r@ation of OCT-derived anatomical
information with previously published histologics#yvations of the retina, and validation of
a novel descriptive terminology based on specéitectance information obtained by OCT
combined with the widely accepted nomenclatureethal layers as per Polyak. We have
also incorporated new concepts from experimentaliss of retinal metabolism and injury

response. Furthermore, we proposed a novel acroBAhAD” (BAcillary LAyer
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Detachment) to avoid confusion with basal lamirgpasits (BLamD) and basal linear
deposits (BLinD) in AMD, which are both called “BI’In older literature>*8-518°

Limitations include the lack of direct histologinaysis of BALAD. However, such a
correlation is particularly challenging, consideritme transient nature of BALAD, the
relatively young age of affected population andtistologic artifacts that impair retinal
examinations. The histologic reports used to védidlais nomenclature mostly showed
postmortem artifactual BALAD in AMD patients, witime report providing evidence that
individual IS shed even in intact retird8® Therefore, extrapolation from pathology to OCT
should be cautious. However, these reports denadadtan inherent weakness in

photoreceptor IS and further support our OCT amsalys

Conclusions and Perspectives

Within two decades, the terminology evolved fromare speculative OCT feature as
“proteinaceous exudate” to a pure descriptive diseaanifestation as “bacillary layer
detachment”. In contrast to previous appellatiarshsas “subretinal septa”, “subretinal
membrane” or “subretinal compartment”, the term B&lLemphasizes on the importance of
outer retinal morphological changes on OCT. It pdes new insights into the retinal layers
that are affected and implies distinctive pathoptlggical pathways in disease processes. It
also highlights that when normal outer retinal siuce is restored, this process may include
the regeneration of IS myoid and IS ellipsoid. Téren “bacillary layer” allows for future
specification concerning the exact level of phategor IS splitting as OCT technology
continues to evolve. Moreover, the term “detachrhleas been preferred over “schisis”,
because it coincides with the original observafiom Jacob’*** Furthermore, no connecting
fibers or strands are found in BALAD as opposetetmoschisis on OCT % lllustrations of

concurrent BALAD with Henle fiber layer schisis aedema are found in Figure 7 (see
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Figures S5 with corresponding legend in the Suppteai Digital Content 3 which shows
additional examples of BALAD with adjacent Henledr layer schisis).

Acute VKH disease and acute CSC are two commondbs® affecting the choroid and the
RPE. These two conditions share similar multimauhaging features, including serous
retinal detachments and increased choroidal thekona OCT, dye leakage on fluorescein
angiography and early hypofluorescence of the odeapillaris on indocyanine green
angiography’***However, their pathogenic mechanisms are distimbite acute VKH
disease is characterized by non-necrotizing granatous inflammation of the uveal tract,
acute CSC is likely related to choroidal venousifficiency with choroidal vascular
hyperpermeability>>'*’Based on our literature review and given the pguadiBALAD
reported in acute CSC, we proposed that the oaozgref BALAD on OCT may help
distinguishing acute VKH disease from acute CS@eeislly in cases of atypical, bilateral
CSC with bullous exudative retinal detachmetits.

Our review also expanded the intraoperative OCdirfigs in patients undergoing subretinal
gene therapy surgery. We provided an in-depth O@lyais of surgically-induced BALAD
published in the literature and supported our olzem by well-illustrated personal cases.
Recognition of this distinctive intraoperative O@&hture may help surgeons to monitor
subretinal injection and improve gene therapy @eliprotocols. The mechanism of
surgically-induced BALAD is likely comparable tocaémentioned pathophysiologic
processes. The injection of subretinal fluid thioagretinotomy is similar to exudative fluid
originating from the choroid. Additional mechanismay be suggested, including the degree
of outer retinal atrophy in the area of injectibattmodulates normal retinal adhesion and
shallow penetration of the needle tip that canltésuntraretinal hydration.

The aim of this review was to propose a nomenatgtat is internally consistent and based

on anatomical ground truth. The need for a logigadroach to the OCT terminology is
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required to standardize future researches. Inake of BALAD, new terminology connected

this clinical feature to a large literature of mautstic studies.
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Figure Legends

Figure 1. Adapted from Fernandez-Avellaneda P et dlBacillary layer detachment
associated with acute idiopathic maculopathy and proposed annotation system.
A. Color fundus photograph of a 31-year-old man wisiion loss in his right eye
shows a yellowish foveal elevation with a thin,ipkeral, yellow bordenyhite
arrowhead.
B. Spectral domain optical coherence tomography (SO-X®sscan shows a
foveal bacillary layer detachment (BALAD) with srhateas of surrounding serous
retinal detachment. Note the hyporeflective losaamal inner choroidal architecture
beneath the areas of overlying retinal changeswirhie dashed box indicates the
area shown in the magnified vie®)(
C. Magnified SD-OCT B-scan of BALAD. The outer retirsglit occurs at the

level of the hyporeflective myoid zon®IZ, green arrowhegdobeneath the external
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layers (fragments of the MZ, ellipsoid zorteZ( red arrowheapand interdigitation
zone (Z, orange arrowhea)) adherent to the retinal pigment epithelium-béeaina-
Bruch membrane compleRBB, yellow arrowhegdat the base of the BALAD. The
“ceiling” or anterior border of the BALADwhite arrowheaglappears as a
hyperreflective granular band, presumably contgimemaining fragments of the
myoid zone and regenerating photoreceptor innemwaiel segments. The “floor” or
posterior border of the BALADwhite arrowhead)s delimited by a thickened band of
heterogenous reflectivity. The anterior portiorB&LAD floor is continuous with the
ellipsoid zone EZ, red arrowheadl in adjacent attached retina. Note the
hyperreflective material within the cystoid spaceated by the BALAD. The
annotations using colored labels for specific @dtstructures is continued throughout

the remaining figures.

Figure 2. Bacillary layer detachment associated with exudative neovascular agelated
macular degeneration.
A. Confocal color fundus photograph of a 61-year-old woman with recent vision loss in
herright eye shows greyish pigment epithelial detachment with subretinkil flui
B. Spectral domain optical coherence tomography (SD-OCT) B-scan shows a pigment
epithelial detachment (PED) with subretinal hyperreflective mataniélisubretinal
fluid consistent with exudative type 1 macular neovascularization. No badaigawy
detachment (BALAD) is apparent at presentation. The inset image is tespmmrding
near-infrared reflectance (NIR) image with the green line indicai@docation of the
SD-OCT B-scan.
C. En faceswept-source optical coherence tomography angiography projection (top) using

the retinal pigment epithelium and Bruch’s membrane as segmentation boundaries
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shown as yellow dashed lines in the corresponding OCT B-scan with red flow signal

overlay (bottom) confirms type 1 macular neovascularization.
D. Six weeks after intravitreal injection of aflibercept (2.0mg/0.05ml), follovcapfocal

color fundus photograph shows a larger PED.
E andF. Follow-up tracked SD-OCT B-scan acquired on a prototype high-resolution
device (HR-OCT, Spectralis, Heidelberg Engineering, Heidelberg, Gginta) and
magnified view F) show a foveal BALAD. The outer retinal split occurs at the level of
the hyporeflective myoid zon®/¢, green arrowhegdbeneath the external limiting
membraneELM, blue arrowheagleaving the remaining photoreceptor layers (ellipsoid
zone EZ, red arrowheapand interdigitation zond4, orange arrowheayd adherent to
subretinal hyperreflective material anterior to the retinal pigrepithelium-basal lamina-
Bruch membrane compleRBB, yellow arrowhegdat the base of the BALAD. The
“ceiling” or anterior border of the BALADwhite arrowheaylappears as a hyperreflective
granular band, presumably containing remaining fragments of the myoid zone and
regenerating photoreceptor inner and outer segments. The anterior portion of BALAD
floor (white arrowhead)s continuous with the ellipsoid zong4, red arrowheadl within
adjacent attached retina. The inset NIR image with the green line axltbatlocation of

the HR-OCT B-scan.

Figure 3. Meticulous analysis of the bacillary layer detachment border in ¥gt-
Koyanagi-Harada disease using a dense (11um interscan distance) optical coheee
tomography raster pattern.
A. Spectral domain optical coherence tomography (SO)@E nascent bacillary
layer detachment (BALAD) shows hyperreflective mialeaccumulationwhite

arrowhead at the level of the hyporeflective myoid zohZ, green arrowheagdwith

Copyright © by Ophthalmic Communications Society, Inc. Unauthorized reproduction of this article is prohibited.



inward bowing of the external limiting membrari&.M, blue arrowheaypand focal
attenuation of the underlying ellipsoid zol&Z( red arrowhead The floor of the
nascent BALAD (f-BALAD,white arrowhealis adherent to the retinal pigment
epithelium-basal lamina-Bruch membrane compRRE, yellow arrowhegdNote
the distinctive hyperreflective borddslgck arrowheaglof the BALAD on near-
infrared reflectance (NIR). The green arrow in R image (right) indicates the
location of the spectral domain optical cohereeedgraphy (SD-OCT) B-scan
(left).

B. Adjacent inferior SD-OCT B-scan demonstrates furdrdargement of the
hyporeflective myoid zone splitting creating the IBXD (white arrowheadl There is
increased reflectivity of the outer nuclear layed @ortions of the Henle fiber layer
overlying the BALAD.

C and D. Adjacent inferior SD-OCT B-scans show gradual enlargement of the
BALAD. The ceiling of the BALAD (c-BALAD,white arrowheallis apparent as a
granular hyperreflective band. The floor of the BALAD (f-BALADhite arrowheadl
is continuous with the ellipsoid zone of adjacent retina. There is a linear,
hyperreflective structuremhite dashed arrown D) overlying the floor of the BALAD
that appears to represent fragments of photoreceptor inner segment myoids.

E. One month later, following treatment with oral corticosteroids, tracked SDEC
scan corresponding t®] shows resolution of the BALAD. The ELM is intact. There

are focal attenuations of the EZ and IZ.

Figure 4. Serial spectral domain optical coherence tomography of bacillary layer

detachment resolution in Vogt-Koyanagi-Harada disease.
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A. Baseline near-infrared reflectance (NIR, left) @péctral domain optical
coherence tomography (SD-OCT) B-scans of a 46-gkafemale with a 3-day
history of decreased visual acuity in her right.éjeere is a dome-shaped foveal
bacillary layer detachment (BALAD). The ceilingtbie BALAD appears as a faint
hyperreflective bandahite arrowheadl The floor of the BALAD is characterized by
a faint, irregular, hyperreflective bandaf{ite arrowheaylcontinuous with the ellipsoid
zone EZ, red arrowheaylin adjacent retina and adherent to the retirgngint
epithelium-basal lamina-Bruch membrane compRRE, yellow arrowhegd The
green line indicates the location of the SD-OCTcBrs Note the distinctive
hyperreflective border of the BALAD on NIRlack arrowheal

B. Two days after the start of steroid therapy, theral limiting membrane
(ELM, blue arrowheallis clearly traceable over the BALAD. The antetorder of
the BALAD is delineated by a sharp hyperreflectine (white arrowheajl
presumably containing regenerating photoreceptwrisegments (IS) and outer
segments (OS). Fragments of IS and @8 arrowheadgare visible anterior to the
retinal pigment epithelium-basal lamina-Bruch meamer complexRBB, yellow
arrowhead.

C andD. Five daysC) and seven day®j after the start of steroid therapy, the
external limiting membrand=(M, blue arrowheaylis still intact over the BALAD.
Resolving fragments of degenerating IS and OS constitute a granular, idiscost
hyperreflective band¢d arrowheadganterior to the RBRByellow arrowheal

E andF. Ten daysK) and 90 daysK) after the start of steroid therapy, there is a
gradual reconstitution of the ellipsoid zol&( red arrowheapwith persistent focal

disruptions.
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Figure 5. Surgically-induced bacillary layer detachment during subretimal gene therapy
injection.

A. Preoperative near-infrared reflectance (NIR, leftYl spectral domain optical
coherence tomography (SD-OCT, right) of a 12-yddregarl with biallelic RPE65-
mediated inherited retinal disease. Note the pvasien of the foveal external limiting
membrane and ellipsoid zone. The green line indgctte location of the SD-OCT B-
scan.

B. Color fundus photograph (left) and intraoperati®GCT (right) obtained during
subretinal gene therapy with voretigene neparvazgk-The horizontal SD-OCT
scan demonstrates areas of subretinal flastiefisk$ and bacillary layer detachment
(BALAD, white arrowheall There are multiple areas of Henle fiber layeFI(H
schisis and edemavfite dashed arrow)l'he white dashed box is a magnified view of
the BALAD. The ceiling of the BALAD White arrowheadlappears as a thickened
hyperreflective band between areas of adjacent $tiisis and edema. The floor of
the BALAD (white arrowheallis adherent to the retinal pigment epitheliumabas
lamina-Bruch membrane compleREB, yellow arrowheadind continuous with the
ellipsoid zone (EZted arrowheadlin adjacent retina.

C. Color fundus photography and intraoperative SD-@G#&ined during
subretinal gene therapy with voretigene neparvazgk-Adjacent horizontal SD-
OCT B-scan shows 2 U-shaped BALADehjte arrowheads The white dashed box
is a magnified view of the BALAD. The “floating” teched bacillary layem(hite
arrowhead$ show no adhesion to the retinal pigment epitimelhasal lamina-Bruch

membrane complexRBB, yellow arrowhead).
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Figure 6. Modified from Chen L. et al>***Artifactual bacillary layer detachment in
post-mortem histology.
A. Optical coherence tomography B-scan acquired 1lyefare patient death
showing an extensive subfoveal shallow irregultinaé pigment epithelium
(RPE) elevation harboring type 1 macular neovaszaaon (ellow
arrowhead$, secondary to age-related macular degeneratietmdris physically
intact.
B-D. Post-mortem histology. Asterisks, bacillary lagietachment (BALAD) at the
level of inner segment myoids, with outer segmeatsaining attached to the RPE.
Green arrowheads iI€§ and D), external limiting membrane. Tissue is post-fixed
with osmium tannic acid paraphenylenediamine, pexb#or epoxy resin sections,
and stained with toluidine bluB. Panoramic view of histology showing the RPE
elevation from panel A (yellow arrowhead€). Temporal to the RPE elevation,
BALAD is narrow.D. Nasal to the RPE elevation, BALAD is wide. NFLyvefiber
layer; GCL, ganglion cell layer; INL, inner nucldayer; HFL, Henle fiber layer;
ONL, outer nuclear layer; ONL/HFL, ONL and HFL istihguishable due tm vivo
dyslamination; IS, inner segments; OS, outer se¢sn&nM, Bruch’s membrane; Ch,

choroid.

Figure 7. Bacillary layer detachment associated with toxoplasmosis retinogtoiditis
and Henle fiber layer schisis and edema.
A. Near-infrared reflectance (NIR, left) and specti@inain optical coherence
tomography (SD-OCT, right) of a 14-year-old girktkva 10-day history of
decreased visual acuity in her left eye. NIR shawlsin hyperreflective lineb{ack

arrowhead$ indicating the margin of a bacillary layer detant (BALAD). The
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larger surrounding hyporeflective area correspdadsenle fiber layer (HFL)
schisis and edema on SD-OCT. SD-OCT (right) thrahghinferior macula
demonstrates schisis and edema in the Hiité dashed arroyv The green line
indicates the location of the SD-OCT B-scan.

B. Adjacent superior SD-OCT B-scan shows a hyperrgfiecound structure
within the HFL/outer nuclear layer that correspotwthe inferior margin of the
BALAD. Schisis and edema of the HFWlfite dashed arroyare apparent on either
side of the nascent BALAD.

C andD. Adjacent superior SD-OCT B-scan show a cystic cavity within the outer

retinal layers that represents the posterior border of the BALAD. HFLiseimd

edema\hite dashed arrowsare apparent on either side of the BALAD.

E andF. Adjacent superior SD-OCT B-scan show a piriform-shaped BALAD. The

ceiling of the BALAD (¢c-BALAD,white arrowheadlshows hyperreflective

granularity. The floor of the BALAD (f-BALADwhite arrowhealis continuous with

the ellipsoid zoneKZ, red arrowheadh F) in adjacent attached retina and adherent to
the retinal pigment epithelium-basal lamina-Bruch membrane coniRER,(yellow
arrowheadin F). HFL schisis and edemw/lite dashed arrowsare apparent on either
side of the BALAD. No connecting fibers or strands are visible within the BABAD

opposed to the concurrent Henle fiber layer schisis and edema.
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Table 1. Summary of Demographic Characteristics of Patieits Bacillary Layer

Detachment from the Literature.

Characteristics

Number (%)

No. of patients
No. of eyes

Age (mean years = SD)

Gender n (%)
Male
Female

Type of OCT n (%)
SD-OCT
TD-OCT
SS-OCT

Follow-up on OCT (mean days + SD)

Etiologies (n=22)
VKH disease
APMPPE
Sympathetic ophthalmia
Choroidal neovascularization
Toxoplasmosis chorioretinitis
Acute idiopathic maculopathy
Immunotherapy-related toxicity
Hematological disorders
Posterior scleritis
Choroidal metastasis
Central serous chorioretinopathy
Panretinal photocoagulation
Peripapillary pachychoroid syndrome
Ocular blunt trauma
Uveal effusion syndrome
Choroidal lymphoma
Choroidal osteoma
Chikungunya-associated uveitis
Laser-induced maculopathy
BDUMP
Choroidal granuloma
Preeclampsia

164
178

35.4+145

69/138 (50%)
69/138 (50%)

146/178 (82%)
25/178 (14%)
7/178 (4%)

167.4 £ 134.3

771164 (47%)
18/164 (11%)
12/164 (7.3%)
10/164 (6.2%)
9/164 (5.5%)
9/164 (5.5%)
6/164 (3.7%)
41164 (2.4%)
3/164 (1.8%)
2/164 (1.2%)
21164 (1.2%)
2/164 (1.2%)
1/164 (0.6%)
1/164 (0.6%)
1/164 (0.6%)
1/164 (0.6%)
1/164 (0.6%)
1/164 (0.6%)
1/164 (0.6%)
1/164 (0.6%)
1/164 (0.6%)
1/164 (0.6%)

Abbreviations: APMPPE: acute posterior multifockqoid pigment epitheliopathy;

BDUMP: bilateral diffuse uveal melanocytic proliétion; OCT: optical coherence
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tomography; SD: spectral domain; SS: swept sodrbetime domain; VKH: Vogt-
Koyanagi-Harada.
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Table 2. Optical Coherence Tomography and Related Multihbdaging Features of Bacillary Layer Detachment.

Optical Coherence Tomography Ophthalmoscopy and Color Fundus Autofluorescence Near-infrared Reflectance Fluorescein Angiography
N=178 eyes Fundus Photography N=22 eyes N=22 eyes N=92 eyes
N=106 eyes

Intraretinal split at the level of the photorecepto
myoid zone

Hyperreflective granular band forming the anterior
border (ceiling) of the BALAD

Faint, thickened, hyperreflective band delineathmng
posterior border (floor) of the BALAD and
continuous with the EZ of adjacent attached retina|

Adherence of the BALAD floor with the
RPE/Bruch’s membrane complex and/or subreting|
hyperreflective material

Continuity of a second hyperreflective band below
the BALAD floor with the interdigitation zone of
adjacent attached retina (nearly half of cases)

Round or polygonal areas of
presumed subretinal fluid
(97.2%) displaying a
characteristic yellow border
(80.2%)

Not visible on
ophthalmoscopic examinatio
(1%)

Rarely multifocal (4.7%)

There may be edemal/schisis present in the adjacgnt

Henle fiber layer.

Integrity of the external limiting membrane anterio
to the BALAD (more than 70% of cases)

High rate of suspended hyperreflective particlet an
medium internal optical intensity of the BALAD
(more than 70% and 90% of cases, respectively)

Distinctive piriform shape with acute angles at the
base (more than 70% of cases)

Hypoautofluorescence,
presumably due to masking of
RPE FAF by the intra-BALAD
exudation, RPE disruption, or
both (100%)

h

Hyporeflective lesions (100%)
surrounded by a thin
hyperreflective border (81.8%)

Varying degrees of hyperfluorescen
dye pooling within the BALAD
cavity (92.4%) with dark border
visible in the late phase (72.4%). M3
resemble the angiographic appearal
of a serous RPE detachment

Not visible (7.6%)

Associated findings: Optic disc and

vascular staining, hyperfluorescent

dye pooling beneath adjacent serou
retinal detachments which typically

show less distinct margins

ty
nce

Uy

Abbreviations: BALAD: bacillary layer detachmenZ ellipsoid zone; FAF: Fundus autofluorescenceERftinal pigment epithelium.
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