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Abstract
To our knowledge, this is the first report to describe bacillary layer detachment (BLD) in a patient
with diabetic retinopathy treated with anti-vascular endothelial growth factor. We present the
case of a 55-year-old diabetic female whowas referred to our hospital complaining of decreased
vision in her left eye for 2 weeks. Fundus examination of both eyes was compatible with diabetic
retinopathy. Spectral-domain optical coherence tomography of the left eye showed a large
dome-shaped cystic spacewithmarginal septa, splitting themyoid zone, consistent with the BLD
phenotype. A single dose of intravitreal bevacizumab injection was administered. After 4 weeks,
BCVA was improved significantly with complete resolution of BLD. Underlying choroidal is-
chemia in patients with different vascular disorders like diabetes mellitus may lead to pho-
toreceptor stress and BLD. This study adds to the growing literature, which describes BLD as a
marker of fluid accumulation in relation to several macular diseases.

© 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Bacillary layer detachment (BLD) is the dissociation of the myoid zone (MZ) from the
ellipsoid component caused by an injury to the outer retina [1]. According to histological
investigations, the inner photoreceptor layer at the level of the MZ is structurally weaker than
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the neighboring strong junctional complexes of the ellipsoid zone (EZ) and the external
limiting membrane (ELM) [2]. BLD has been described in both non-infectious and infectious
retinal diseases [2–6].

We present a case of a patient who was diagnosed with BLD in conjunction with diabetic
retinopathy, which is a new finding to our knowledge. The CARE Checklist has been completed
by the authors for this case report, attached as online supplementary material (for all online
suppl. material, see www.karger.com/doi/10.1159/000529314).

Case Presentation

A 55-year-old womanwas referred to our clinic with the complaint of decreased vision
in her left eye since 2 weeks ago. Her past medical history was positive for diabetes
mellitus from 10 years ago with no past ocular history. The patient mentioned no history of
any ocular surgery, panretinal photocoagulation, or intravitreal injection of anti-vascular
endothelial growth factors (anti-VEGFs). At presentation, the best-corrected visual acuity
of the right and left eyes were 20/20 (plano) and 20/200 (+2.00–0.50 × 70°), respectively.
Slit-lamp examination of both eyes revealed normal anterior segment and vitreous. There
were no cells or flare in the anterior chamber and no haze in the vitreous. Intraocular
pressure of both eyes was within the normal range. Also, the relative afferent pupillary
defect was negative.

Fundus examination of both eyes showed scattered dot and blot hemorrhages with some
cotton-wool spots in the retina at mid-periphery, arterial narrowing, and reduced foveal reflex
in the left macula (Fig. 1a). Spectral-domain optical coherence tomography (Heidelberg
Engineering, Heidelberg, Germany) of the right eye showed normal retinal structures. The
OCT of the left eye showed a large, dome-shaped cystic spacewithmarginal septa, splitting the
MZ and consistent with the BLD phenotype (Fig. 2).

Fluorescein angiography of both eyes showed multiple diffuse capillary non-perfusion
areas in the peripheral retina. Also in the left eye, an area of fluorescein leakage due to large
retinal neovascularization on the superior arcade was noted (Fig. 1b).

With the diagnosis of early proliferative diabetic retinopathy with BLD, the patient was
scheduled for intravitreal injection of anti-VEGFs (bevacizumab 1.25 mg) and panretinal
photocoagulation laser therapy. Two weeks after injection, central retinal thickness as well as
BLD was significantly decreased. After 4 weeks, BCVA improved to 20/25 with complete
resolution of BLD (Fig. 3).

Discussion

In essence, the bacillary layer is the retinal photoreceptor layer, containing both the inner
and outer segments of the photoreceptor cells [6], and was named in the 1940s by Polyak [7].
The inner segment of photoreceptors contains myoid and ellipsoid parts on OCT images.
Based on histopathologic studies, the ellipsoid is a highly dense layer of mitochondria;
meanwhile, the myoid has endoplasmic reticula, ribosomes, and Golgi bodies despite a low
number of mitochondria [8].

BLD is a newly defined OCT-based terminology proposed by Mehta et al. [1] for the first
time. In this detachment, the “bacillary layer” (remaining myoids, ellipsoids, and outer
segments) is attached to the retinal pigment epithelium (RPE), whereas the remaining
fragments of split myoids, the ELM, as well as anterior retinal structures detach and move
anteriorly. It has been hypothesized that two main factors are essential for BLD formation:
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1. The potential loose space within the photoreceptors
2. A hydrostatic force from the choroid strong enough to split the photoreceptors [1]

In previously reported cases of BLD, most have occurred in diseases that demonstrate a
rapid accumulation of fluid such as Vogt-Koyanagi-Harada (VKH), ocular toxoplasmosis, eye
blunt traumawith choroidal rupture, acute idiopathic maculopathy, acute posterior multifocal
placoid pigment epitheliopathy, central serous chorioretinopathy, drug-related retinal tox-
icities, choroidal osteoma, choroidal metastasis, and type 2 macular neovascularization and
subretinal hemorrhage [2–6, 9].

The mechanism of BLD remains to be determined. It has been hypothesized that in-
flammatory, infiltrative, or ischemic conditions of the choroid reduce the perfusion of the
outer retinal layers and RPE, altering the balance of the retina and resulting in the splitting of
EZ from MZ [6]. Kohli et al. [6] have speculated that the vertical septa in bacillary detachment
arranged due to mitochondrial migration secondary to outer retinal hypoperfusion. So, re-
solving of BLD can be expected in the condition of circulation improvement after diminishing
the underlying inflammation.

The MZ bounded by the ELM and EZ is the weakest part of photoreceptors [9]. Prithvi
Ramtohul et al. [10] have hypothesized that like exudative retinal detachment, the destruction
of the RPE component of the external retinal blood barrier may be essential for BLD. This

a

b

Fig. 1. a Fundus photography of both eyes showed scattered dot and blot hemorrhages with some
cotton-wool spots in the retina. Arterial narrowing was obvious and normal foveal reflex was disrupted
in the left macula. b Fluorescein angiography of both eyes showed multiple diffused capillary non-
perfusion areas in the peripheral retina. Also in the left eye, an area of fluorescein leakage due to large
retinal neovascularization was noted on the superior arcade.
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hypothesis is consistent with late-stage fluorescein angiograms showing dye leakage and
accumulation [10]. This RPE damage may be due to choroidal congestion along with in-
creased hydrostatic pressure in this layer or choroidal ischemia. On the other hand, un-
derlying choroidal ischemia in patients with different vascular disorders like diabetes
mellitus may lead to photoreceptor stress and subsequent splitting since they are fed by the
choriocapillaris [6]. To the best of our knowledge, BLD in a patient with diabetic retinopathy
has never before been described. We hypothesize that choroidal changes due to ischemia
may result in a rapid and pathological influx of exudative proteinaceous fluid through a
defect in the BrM/RPE complex into the potential space bounded anteriorly by the ELM. It
seems that treatment with anti-VEGF stabilizes and prevents further leakage into the outer
retina and allows fluid within the stretched BLD to be rapidly reabsorbed, leading to
flattening of the ELM. We believe that complete resolution of the RPE alterations after
intravitreal anti-VEGF injection could exclude other possible choroidal diseases as the
underlying pathology of BLD in our case. Similar to our case, Jung et al. [9] showed that the
BLD was a transient phenomenon and highly responsive to intravitreal injections of anti-
VEGF agents in eyes with type 2 macular neovascularization in association with marked
improvements in visual acuity.

Therefore, resolving of BLD can be expected in the condition of circulation improvement
after diminishing the underlying pathology [6]. Long-term follow-up demonstrated pro-
gressive restoration of the EZ, followed by the interdigitation zone after flattening of the BLD.
The sequential pattern of evolution of the floor of BLD (presumably containing split

Fig. 2. Spectral-domain optical coherence tomography of both eyes. In the right eye, normal retinal structures
were revealed, but in the left eye, dome-shaped cystic space (white star) containing marginal septa (arrows)
which had split the MZ from EZ was detected. Choroidal congestion and RPE corrugation were also evident.

a b

Fig. 3. Optical coherence tomography of the left eye. a Twoweeks after intravitreal bevacizumab injection,
central retinal thickness was significantly decreased. b 4 weeks after injection, complete resolution of
bacillary detachment and RPE corrugation was occurred.
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photoreceptor myoid, ellipsoids, and outer segments) provided direct morphological evi-
dence that injured photoreceptors may show some degree of spontaneous inner and outer
segment regeneration. It is speculated that persistent proximity between the IS ellipsoids and
the RPE, whichmay contribute to the relative preservation of the ISmitochondria oxygenation
from the choroid during the acute phase, promotes the rapid recovery during the follow-up by
allowing uninterrupted and continuous delivery of glucose and othermetabolic intermediates
to mitochondria of the EZ. As proposed by Ishihara et al. [11], the metabolic activity of the
photoreceptor mitochondria and the ability to rapidly regenerate outer segments by pro-
ducing new disk membranes may be responsible for the relatively quick visual recovery in
eyes with BLD.

In conclusion, we reported BLD in a patient with diabetic retinopathy, which resolved
rapidly after a single intravitreal injection of bevacizumab with subsequent visual im-
provement. This study adds to the growing literature, which describes BLD as a marker of
fluid accumulation in relation to several macular diseases.
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