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INTRODUCTION
Bacillary layer detachment (BALAD) is a rare 

finding in optical coherence tomography (OCT) 
images. Mehta et al. first identified it in toxo-
plasma retinochoroiditis, describing it as a retinal 
detachment linked to the separation of photore-
ceptor inner segment myoid from inner segment 
ellipsoids [1]. Different terms, like “outer retinal 
cystic spaces”, “septate neurosensory detachment”, 
and “subretinal fluid with fibrin” have been used 
to describe this OCT feature [2]. Ramtohul et 

al. recently defined BALAD as a split in the in-
ner myoid segment of photoreceptors, forming 
an intraretinal cavity [2].

BALAD is a nonspecific feature observed 
in various choroidal conditions, such as acute 
Vogt-Koyanagi-Harada (VKH) syndrome, acute 
posterior multifocal placoid pigment epitheliopathy 
(APMPPE), posterior scleritis, tubercular choroidal 
granuloma, panuveitis, choroidal metastases from 
lung and breast tumors, or acute nonpenetrating 
ocular trauma [3–7]. It has also been reported in 
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ABSTRACT

The study aimed to present a case of bacillary layer detachment (BALAD) in a patient with neovascular age-related 
macular degeneration (nAMD) treated with brolucizumab. 
An 85-year-old patient with nAMD underwent a comprehensive clinical examination and multimodal imaging 
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The study highlights the resolution of BALAD after the initial brolucizumab treatment but also emphasizes the dif-
ficulties in handling nAMD. Later fibrotic changes and disruptions in the EZ negatively impacted the long-term 
visual outcome.
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central serous chorioretinopathy after photodynam-
ic therapy (PDT) [3], acute idiopathic maculopathy 
[4], or nAMD [8–10]. 

BALAD can change during treatment, often im-
proving as clinical conditions improve. It is usually 
seen inside the photoreceptor’s cell body, raising 
concerns about long-term effects on photoreceptor 
function. Earlier, Ramtohul et al. reported a resolu-
tion of BALAD followed by a restoration of the el-
lipsoid zone (EZ) [5]. Despite the initial improve-
ment, best corrected visual acuity (BCVA) decreased 
and finally returned to baseline. After a four-year 
follow-up, it was concluded that BALAD was linked 
to poor functional outcomes due to the high like-
lihood of subretinal fibrosis [5]. However, only 
the effects of ranibizumab, aflibercept, and bevaci-
zumab were assessed. Now, the impact of broluci-
zumab has been reported. Brolucizumab, a small an-
tibody fragment, offers potential advantages leading 
to more effective treatment [6]. However, there are 
some reported severe side effects, including occlu-
sive retinal vasculitis and macular fibrosis [7]. This 
study explores the use of brolucizumab in treat-
ing neovascular age-related macular degeneration 
(nAMD) with BALAD. By documenting the clin-
ical and imaging aspects of this rare condition, we 
assess the effectiveness of brolucizumab in treating 
nAMD with BALAD and potentially provide better 
patient outcomes.

CASE PRESENTATION
An 85-year-old man presented to our care with 

a sudden decreased vision in the left eye. The BCVA 
was 0.4 and 1.3 logMAR in the right and left eye, 
respectively. A slit-lamp evaluation of the left eye 
revealed an incipient cataract, which impacted 
fundus photography. Ophthalmoscopy showed 
a well-circumscribed, yellowish oedema in the mac-
ula (Fig. 1A). Funduscopic examination of the right 
eye revealed a macular pigmentary alteration.

OCT and OCT-angiography (OCT-A) were 
performed using Angio Retina QuickVue, Angio 
Retina and Cross line scans (RTVue, Optovue, 
Fermont, USA). 

OCT scans of the left eye showed 
a dome-shaped hyporeflective cavity with subreti-
nal hyperreflective material (SRHM) and subretinal 
fluid in the macular region (Fig. 1D). The OCT-A scan 
confirmed the presence of macular neovascularization 
(MNV) within the outer retina and choriocapillaris 
layer, classified as MNV type 2 (Fig. 1C, G).  

Treatment utilizing brolucizumab (6 mg/0.05 mL) 
was initiated promptly, adhering to a T&E (treat 
and extend)  regimen. Between the second and third 
injections, the patient underwent cataract surgery on 
the left eye. After 26 months, a resurgence of MNV 
without the presence of BALAD was observed. To 
date, ten intravitreal injections of brolucizumab have 
been administered.

The cystic retinal space was partially resolved 
two weeks after the first injection. BALAD was 
entirely resolved by the fourth week. The effect was 
sustained throughout the subsequent 35 months of 
follow-up. Meanwhile, a peripapillary MNV was 
identified in the right eye, and anti-vascular en-
dothelial growth factor (anti-VEGF) therapy was 
instantly initiated.

BCVA of the left eye improved concomitant 
with the resolution of BALAD, from 1.3 to 0.7 
logMAR, within the first two weeks. Post-cataract 
extraction, BCVA improved to 0.4 and reached 
0.22 logMAR after five injections. Unfortunately, 
it declined to 1.0 logMAR due to fibrosis and EZ 
layer disruption.

DISCUSSION
The hypothesis suggests that BALAD might 

occur when the tensile strength in the photore-
ceptors’ inner segment myoid is exceeded during 
exudation. This process, combined with outward 
forces, is believed to make the outer segments of 
the photoreceptors stick to the RPE/BM (retinal 
pigment epithelium/Bruch’s membrane complex) 
complex [8]. Previous studies have shown that 
a rapid proteinaceous fluid influx caused by ful-
minant type 2 MNV can pass through a defect in 
the RPE/BM complex into the space in front of 
the EZ [8]. There is significant evidence linking type 
2 MNV and BALAD [8, 9]. Palmieri et al. suggest-
ed intense exudation and inflammation in certain 
MNVs might pull on the photoreceptors’ myoid, 
causing a split [10]. Additionally, SRHM observed 
in this case could be a mix of inflammatory fibrin 
and photoreceptor debris, potentially contributing 
to subretinal fibrosis [1, 2, 5]. Ramtohul et al. have 
suggested a possible connection between BALAD 
and the development of subretinal fibrosis [5].    

However, BALAD has been observed in uveitis 
cases, acute VKH syndrome, APMPPE, posterior 
scleritis, tubercular choroidal granuloma, panu-
veitis, choroidal metastases from lung and breast 
tumors, acute nonpenetrating ocular trauma, 
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and also DME [3–7, 15]. Interestingly, this oc-
currence did not consistently relate to subretinal 

fibrosis in treated and untreated cases. Therefore, 
these studies may suggest reconsidering the in-

FIGURE 1. Multimodal imaging features of bacillary layer detachment. A. Color fundus photography — white, arrowheads indicate yellowish 
margin of cystic, intraretinal cavity. Light reflections caused by lens opacities. B. SLO ((Scanning Laser Ophthalmoscopy) fundus scan reveals 
hyporeflective active macular neovascularization (MNV) type 2 and less hyporeflective line of bacillary layer detachment (BALAD) cavity 
(dark arrows). C. En face optical coherence tomography-angiography (OCT-A) shows an active MNV type 2 (blue oval), margin of BALAD 
(white arrows). D. Scan B OCT shows bacillary layer detachment — intraretinal cystic (yellow star), hyperreflective band constituting 
the ellipsoid zone (EZ) (red dots), which is partially obscured by subretinal hyperreflective material (SRHM) — orange triangle, split between 
the EZ (elipsoid zone) and ELM (external limiting membrane) (green arrow). Subretinal fluid (white ×). E. Color fundus photography at last visit 
— blue oval surrounds yellowish subretinal fibrosis. F. SLO fundus scan at last visit shows hyperreflective area of non active MNV (blue oval). 
G. En face OCT-A reveals nonactive MNV (blue oval). H. Scan B OCT shows subretinal fibrosis (between green arrows), EZ and ELM disruption 
(orange arrows)
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flammatory factors linked to BALAD. We believe 
a significant fluid influx into the neuroretina, caus-
ing a split in the photoreceptor layer, is crucial in 
developing BALAD.

Previous studies show that BALAD responds 
well to intravitreal injections of anti-VEGF agents 
[2, 5, 8]. Our observation showed significant im-
provement in BALAD and BCVA after the first 
brolucizumab injection. However, signs of fibrosis 
appeared one month later, leading to disruptions 
in the EZ and the ELM (external limiting mem-
brane), causing decreased visual acuity. These find-
ings align with results from other similar studies [2, 
5, 8]. While recent reports discussing nAMD with 
BALAD are limited, existing literature indicates 
that, in almost all cases, ranibizumab, aflibercept, 
or bevacizumab rapidly resolved BALAD and sig-
nificantly improved vision in most patients [2, 5, 
8–10]. Notably, most of these cases involved MNV 
type 2, similar to our patient’s condition.

However, a retrospective study found that 
BCVA often returns to its initial levels after four 
years [5]. Our result aligns with this observation. 
Additionally, it has been observed that MNV type 
2 is often associated with poorer long-term visual 
outcomes, primarily because of the higher occur-
rence of subretinal fibrosis than other MNV types 
[8]. Therefore, similar to other studies, we could not 
definitively confirm the role of BALAD in fibrosis 
development.

The effectiveness and role of anti-VEGF agents 
in treating BALAD are unclear. Historically, com-
mon treatments have involved ranibizumab, bev-
acizumab, and aflibercept. In significant studies, 
the average number of anti-VEGF injections ad-
ministered to patients was around 14 to 15 doses 
[5, 8]. Ramtohul et al. found a similar frequency of 
fibrosis development in patients treated with these 
three anti-VEGF agents [5]. In our clinical expe-
rience, a single brolucizumab injection effective-
ly resolved BALAD, although we continued with 
the T&E regimen. However, further research is 
needed to determine the optimal dosage of brolu-
cizumab to maintain its therapeutic effect, consid-
ering potential macular fibrosis development [7]. 
It is important to note that while BALAD resolved 
after the first brolucizumab injection, ongoing ther-
apy was required for managing MNV type 2. This 
observation emphasizes the complexity of treating 
these conditions and the need for customized ther-
apeutic approaches.

We hope the information shared in this report 
enhances our understanding of BALAD and aids 
in shaping future treatments. However, the case 
study has limitations, including a 36-month obser-
vation period and challenges attributing the role of 
BALAD or brolucizumab in macular fibrosis devel-
opment. Using a T&E regimen further complicates 
pinpointing the specific effects of a single brolu-
cizumab dose. Future research is crucial to clarify 
the relationship between BALAD or brolucizumab 
and subretinal fibrosis, contributing to improved 
clinical management of these conditions.

CONCLUSIONS
The study shows that BALAD improved with 

the first brolucizumab injection but also emphasizes 
the difficulties in handling nAMD. Unfortunately, 
later fibrotic changes and disruptions in the EZ layer 
negatively impacted the long-term visual outcome, 
highlighting the complexity of managing nAMD.

Ethics statement
The patient has provided informed consent to pre-
sent test and treatment results.

Author contributions
Conceptualization: M.L. and A.W..; methodology: 
ML.; software: ML.; validation: ML and AW; for-
mal analysis: AW., investigation: AW., ML.; resour-
ces: ML.; data curation: ML., AW.; writing — ori-
ginal draft preparation: ML.; writing — review and 
editing, AW, ML.; visualization: ML.; supervi-
sion: AW.; project administration: AW.; funding 
acquisition: AW. All authors have read and agreed 
to the published version of the manuscript.

Conflict of interest
The authors declare no conflict of interest.

Funding
This research received no external funding.

REFERENCES
1.	 Mehta N, Chong J, Tsui E, et al. Presumed foveal bacillary layer 

detachment in a patient with toxoplasmosis chorioretinitis 
and pachychoroid disease. Retin Cases Brief Rep. 2021; 15(4): 
391–398, doi:  10.1097/ICB.0000000000000817, indexed in 
Pubmed: 30142112.

2.	 Ramtohul P, Engelbert M, Malclès A, et al. Bacillary layer 
detachment: multimodal imaging and histologic evidence 
of a novel optical coherence tomography terminology: Lit-
erature Review and Proposed Theory. Retina. 2021; 41(11): 
2193–2207, doi:  10.1097/IAE.0000000000003217, indexed in 
Pubmed: 34029276.

http://dx.doi.org/10.1097/ICB.0000000000000817
https://www.ncbi.nlm.nih.gov/pubmed/30142112
http://dx.doi.org/10.1097/IAE.0000000000003217
https://www.ncbi.nlm.nih.gov/pubmed/34029276


Małgorzata Latalska et al.  BALAD in neovascular age-related macular degeneration

81www.journals.viamedica.pl/ophthalmology_journal

3.	 Ledesma-Gil G, Desmettre T, Mainster MA. Bacillary Layer 
Detachment after Photodynamic Therapy for Central Serous 
Chorioretinopathy. Retin Cases Brief Rep. 2023; 17(3): 239–241, 
doi: 10.1097/ICB.0000000000001190, indexed in Pubmed: 34580248.

4.	 Venkatesh R, Reddy NG, Pulipaka RS, et al. Bacillary Layer Detach-
ment in Unilateral Acute Idiopathic Maculopathy: A Report of 2 
Cases. Ocul Immunol Inflamm. 2023; 31(1): 3–6, doi: 10.1080/09
273948.2021.1903934, indexed in Pubmed: 33974485.

5.	 Ramtohul P, Malclès A, Gigon E, et al. Long-Term Outcomes of 
Bacillary Layer Detachment in Neovascular Age-Related Mac-
ular Degeneration. Ophthalmol Retina. 2022; 6(3): 185–195, 
doi: 10.1016/j.oret.2021.09.010, indexed in Pubmed: 34587559.

6.	 Dugel PU, Koh A, Ogura Y, et al. HAWK and HARRIER Study Inves-
tigators. HAWK and HARRIER: Phase 3, Multicenter, Randomized, 
Double-Masked Trials of Brolucizumab for Neovascular Age-Related 
Macular Degeneration. Ophthalmology. 2020; 127(1): 72–84, 
doi: 10.1016/j.ophtha.2019.04.017, indexed in Pubmed: 30986442.

7.	 Motevasseli T, Mohammadi S, Abdi F, et al. Side Effects of 
Brolucizumab. J Ophthalmic Vis Res. 2021; 16(4): 670–675, 
doi: 10.18502/jovr.v16i4.9757, indexed in Pubmed: 34840689.

8.	 Jung JJ, Soh YuQ, Yu DJ, et al. Bacillary layer detachment 
because of macular neovascularization. Retina. 2021; 41(10): 
2106–2114, doi:  10.1097/IAE.0000000000003153, indexed in 
Pubmed: 33625111.

9.	 Kim JH, Kim JW, Kim CGu. Bacillary layer detachment in a korean 
cohort with neovascular age-related macular degeneration. Retina. 
2022; 42(6): 1028–1037, doi: 10.1097/IAE.0000000000003437, 
indexed in Pubmed: 35152248.

10.	 Palmieri F, Younis S, Raslan W, et al. Bacillary Layer Detachment 
in Neovascular Age-Related Macular Degeneration: Case Series. 
Biomedicines. 2023; 11(3), doi: 10.3390/biomedicines11030988, 
indexed in Pubmed: 36979967.

11.	 Ataş F, Kaya M, Saatci AO. Bacillary Layer Detachment in Acute 
Vogt-Koyanagi-Harada Disease. Turk J Ophthalmol. 2022; 52(6): 
400–404, doi:  10.4274/tjo.galenos.2021.86821, indexed in 
Pubmed: 36578215.

12.	 Kohli GM, Bhatia P, Shenoy P, et al. Bacillary Layer Detachment in 
Hyper-acute Stage of Acute Posterior Multifocal Placoid Pigment 
Epitheliopathy: A Case Series. Ocul Immunol Inflamm. 2022; 
30(3): 703–706, doi: 10.1080/09273948.2020.1823423, indexed 
in Pubmed: 32966152.

13.	 Markan A, Aggarwal K, Gupta V, et al. Bacillary layer de-
tachment in tubercular choroidal granuloma: A new optical 
coherence tomography finding. Indian J Ophthalmol. 2020; 
68(9): 1944–1946, doi: 10.4103/ijo.IJO_1434_20, indexed in 
Pubmed: 32823426.

14.	 Ledesma-Gil G, Desmettre T, Mainster MA. Bacillary lay-
er detachment after photodynamic therapy for central se-
rous chorioretinopathy. Retin Cases Brief Rep. 2023; 17(3): 
239–241, doi:  10.1097/ICB.0000000000001190, indexed in 
Pubmed: 34580248.

15.	 Chen YG, Chang YH, Shen HC, et al. Prevalence of bacillary layer 
detachment in diabetic macular edema and response to 3 anti-vas-
cular endothelial growth factor treatment. Medicine (Baltimore). 
2023; 102(42): e35576, doi:  10.1097/MD.0000000000035576, 
indexed in Pubmed: 37861489.

http://dx.doi.org/10.1097/ICB.0000000000001190
https://www.ncbi.nlm.nih.gov/pubmed/34580248
http://dx.doi.org/10.1080/09273948.2021.1903934
http://dx.doi.org/10.1080/09273948.2021.1903934
https://www.ncbi.nlm.nih.gov/pubmed/33974485
http://dx.doi.org/10.1016/j.oret.2021.09.010
https://www.ncbi.nlm.nih.gov/pubmed/34587559
http://dx.doi.org/10.1016/j.ophtha.2019.04.017
https://www.ncbi.nlm.nih.gov/pubmed/30986442
http://dx.doi.org/10.18502/jovr.v16i4.9757
https://www.ncbi.nlm.nih.gov/pubmed/34840689
http://dx.doi.org/10.1097/IAE.0000000000003153
https://www.ncbi.nlm.nih.gov/pubmed/33625111
http://dx.doi.org/10.1097/IAE.0000000000003437
https://www.ncbi.nlm.nih.gov/pubmed/35152248
http://dx.doi.org/10.3390/biomedicines11030988
https://www.ncbi.nlm.nih.gov/pubmed/36979967
http://dx.doi.org/10.4274/tjo.galenos.2021.86821
https://www.ncbi.nlm.nih.gov/pubmed/36578215
http://dx.doi.org/10.1080/09273948.2020.1823423
https://www.ncbi.nlm.nih.gov/pubmed/32966152
http://dx.doi.org/10.4103/ijo.IJO_1434_20
https://www.ncbi.nlm.nih.gov/pubmed/32823426
http://dx.doi.org/10.1097/ICB.0000000000001190
https://www.ncbi.nlm.nih.gov/pubmed/34580248
http://dx.doi.org/10.1097/MD.0000000000035576
https://www.ncbi.nlm.nih.gov/pubmed/37861489

