Post-Traumatic Bruch’s Membrane Rupture: 
A Case Series Highlighting Imaging Features and Long-Term Complications

Abstract

Aims: To describe the clinical presentation, imaging features, and outcomes of post-traumatic Bruch’s membrane rupture (BMR), emphasizing the importance of long-term surveillance.
Presentation of Case: We report three young male patients (ages 18, 24, and 26; mean ≈23 years) presenting with unilateral closed-globe contusive ocular trauma leading to BMR. Two cases were due to work-related high-velocity metallic impacts and one from blunt trauma by a tennis ball. Initial visual acuity (VA) in affected eyes was severely reduced to counting fingers at 1 meter, with normal vision (10/10) in fellow eyes. Fundus examination, optical coherence tomography (OCT), and fundus autofluorescence (FAF) revealed rupture lines, subretinal hemorrhage, and macular pseudo-hole formation (~581 µm in one case). Fluorescein angiography (FA) identified rupture-related window defects without leakage.
Discussion: Multimodal imaging, particularly OCT and OCT-angiography (OCT-A), was essential for diagnosis and monitoring. Short-term complications included pseudo-macular hole formation and macular folds with transient hypotony and secondary ocular hypertension. All patients remain under long-term surveillance due to the risk of choroidal neovascularization (CNV).
Conclusion: Post-traumatic BMR can cause significant visual impairment. Early recognition and long-term follow-up are crucial to detect complications and guide timely intervention.
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Introduction
Severe contusive ocular syndromes are a frequent reason for consultation in ophthalmologic emergencies [1]. They can have serious socio-professional and medico-legal consequences, with a clear male predominance. The causes are diverse, including work-related accidents.
Among the potential complications of contusive ocular trauma, Bruch’s membrane rupture is relatively rare, reported in approximately 8% of ocular traumas [2]. This lesion corresponds to a tear involving the retinal pigment epithelium (RPE), Bruch’s membrane, and the adherent choriocapillaris, and can have significant functional consequences depending on its location (subfoveal versus extrafoveal). The main long-term complication is secondary choroidal neovascularization, which may cause delayed and profound visual loss [3].
The aim of this study is to report a series of post-traumatic Bruch’s membrane ruptures, a rare but clinically significant complication, in order to highlight its clinical presentation, imaging features, and short- and long-term consequences, thereby raising awareness for early recognition and appropriate follow-up.
Case Series Presentation: 
We conducted a retrospective case series including three young male patients (18, 24, and 26 years old; mean ≈23 years) who presented with closed-globe contusive ocular trauma and were diagnosed with Bruch’s membrane rupture. Mechanisms of injury included two work-related high-velocity metallic impacts and one blunt trauma from a tennis ball. All patients underwent full ophthalmologic assessment and multimodal imaging.
At presentation, mean visual acuity in affected eyes was counting fingers at 1 meter, whereas fellow eyes retained normal vision (10/10). Intraocular pressure was normal (12 mmHg) in all patients. Anterior segment examination was unremarkable except in one patient (26-year-old), who had 2+ hematic Tyndall, corneal edema with retro-Descemet folds, and wide iridodialysis (1–5 o’clock).

Fundus examination and imaging revealed:
[image: C:\Users\Boutayna\Desktop\travaux pub 2025\RMB case serie IJPMC\FIG 1.PNG]Case 1 (18-year-old, metallic object trauma): Multiple vertically oriented and concentric Bruch’s membrane rupture lines centered on the fovea and optic nerve head, with retro-hyaloid and temporal subretinal hemorrhages (Figure 1A). Autofluorescence showed hypoautofluorescent bands corresponding to rupture lines and subretinal bleeding (Figure 1B). OCT confirmed Bruch’s membrane discontinuity with a macular pseudo-hole (~581 µm) (Figure 1C). During follow-up over 2 years, the pseudo-hole progressively closed without surgical intervention, and the patient’s final visual acuity stabilized at 1/10.


Figure 1: Image of Case 1 patient (18-year-old male, metallic object trauma)
A. Fundus photograph showing multiple vertically oriented, concentric Bruch’s membrane rupture lines centered on the fovea and optic nerve head, with retro-hyaloid and temporal subretinal hemorrhages.
B. Autofluorescence revealing hypoautofluorescent lines corresponding to the rupture and subretinal hemorrhage.
C. OCT cross-section showing Bruch’s membrane rupture with macular pseudo-hole (~581 µm).




Case 2 (24-year-old, tennis ball trauma): Crescent-shaped rupture extending from the superior temporal arcade to the inferior temporal arcade crossing the macula (Figure 2A). Autofluorescence demonstrated corresponding hypoautofluorescent lines (Figure 2B). OCT showed preserved foveal depression without macular hole or pseudo-hole (Figure 2C). Follow-up over 2 years showed maintained visual acuity (2/10) with no development of secondary complications.
[image: C:\Users\Boutayna\Desktop\travaux pub 2025\RMB case serie IJPMC\FIG 2.PNG]Figure 2: Image of Case 2 patient (24-year-old male, tennis ball trauma)
A. Fundus photograph showing crescent-shaped Bruch’s membrane rupture lines crossing the macula.
B. Autofluorescence showing corresponding hypoautofluorescent lines.
C. OCT scan through the rupture zone showing a discontinuity of the retinal pigment epithelium–Bruch’s membrane complex, with localized deformation of the overlying retinal layers.





Case 3 (26-year-old, high-pressure gas trauma): Initially presented with large retro-hyaloid hemorrhage and sheet-like retinal hemorrhages along both temporal arcades. At three-week follow-up, partial resorption revealed whitish–yellow foveal and juxtafoveal curvilinear streaks (Figure 3A). Fluorescein angiography at one month showed early hypofluorescence, progressive linear staining, and late-phase hyperfluorescence from a window defect, without leakage (Figure 3B). OCT demonstrated multiple rupture lines with heterogeneous hyper-reflective subretinal deposits (Figure 3C). During follow-up over 2 years, this patient developed macular folds during transient hypotony followed by secondary ocular hypertension due to angle recession. Final visual acuity at last follow-up was 0.08/10.


[image: C:\Users\Boutayna\Desktop\travaux pub 2025\RMB case serie IJPMC\FIG 3.PNG]Figure 3: Image of Case 3 patient (26-year-old male, high-pressure gas trauma)
A. Fundus photograph at 3-week follow-up showing partial hemorrhage resorption revealing whitish–yellow foveal and juxtafoveal streaks.
B. Fluorescein angiography showing early hypofluorescence, progressive linear staining, and late-phase hyperfluorescence due to a window defect.
C. OCT showing multiple Bruch’s membrane ruptures with heterogeneous hyper-reflective subretinal deposits





During the 2-year follow-up, visual recovery was limited, with final visual acuity stabilizing at approximately 1/10. No cases of secondary choroidal neovascularization (CNV) developed in our series. All patients remain under long-term surveillance due to the ongoing risk of delayed complications following post-traumatic Bruch’s membrane rupture. 
These findings underscore that significant structural retinal damage may persist despite careful monitoring and highlight the need for realistic patient counseling regarding visual prognosis.
To summarize the clinical presentation, imaging findings, short-term complications, management, and outcomes of the three cases, a comparative overview is provided in Table 1. This table highlights key features of each patient, including the mechanism of injury, affected eye, initial visual acuity, multimodal imaging results (OCT, OCT-A, FA, FAF), complications, follow-up duration, treatment, and final visual outcomes. Such a summary facilitates comparison across cases and emphasizes the importance of long-term surveillance after post-traumatic Bruch’s membrane rupture. 

	Case
	Age
/Sex
	Mechanism of Injury
	Eye Involved
	Initial VA
	Imaging Findings (OCT / OCT-A / FA / FAF)
	Short-term Complications
	Long-term Complications / Follow-up (2 years)
	Treatment
	Final VA

	1
	18/M
	Metallic object (work)
	OS
	Counting fingers at 1 m
	OCT: macular pseudo-hole (~581 µm); FAF: hypoautofluorescence along rupture; FA: window defect
	Pseudo-macular hole
	Pseudo-hole closure after 1 year; no CNV; stable vision
	Supportive; surveillance
	1/10

	2
	24/M
	Tennis ball
	OS
	Counting fingers at 1 m
	OCT: preserved foveal depression; FAF: hypoautofluorescence along rupture; FA: not available
	None
	No CNV; stable vision
	Supportive; surveillance
	2/10

	3
	26/M
	High-pressure gas
	OS
	Counting fingers at 1 m
	OCT: multiple rupture lines with hyper-reflective subretinal deposits; FAF: hypoautofluorescent lines; FA: window defect without leakage
	Transient hypotony → ocular hypertension; macular folds
	No CNV; long-term IOP monitoring
	Supportive; IOP management; surveillance
	0.08/10



[bookmark: _GoBack]Table 1. Summary of clinical features, imaging findings, short- and long-term complications, management, and visual outcomes in three cases of post-traumatic Bruch’s membrane rupture. 
Abbreviations: VA, visual acuity; OCT, optical coherence tomography; OCT-A, optical coherence tomography angiography; FA, fluorescein angiography; FAF, fundus autofluorescence; OS, left eye. Follow-up duration for CNV monitoring was 2 years in all patients.



Discussion
Severe contusive ocular syndromes are a frequent cause of presentation to ophthalmologic emergency services. They can result in serious socio-professional and medico-legal consequences, with a marked predominance in young adult males [2,3]. The causes are diverse, including work-related accidents involving high-velocity metallic impacts, machine-related injuries, as well as sports- and domestic-related trauma. Globally, ocular trauma represents a significant public health concern, with millions of cases annually and a substantial risk of permanent visual impairment [2]. Early recognition, prompt management, and long-term surveillance are essential to minimize morbidity and optimize visual outcomes
Traumatic Bruch’s membrane rupture is a rare but clinically significant complication of closed-globe contusive ocular trauma, reported in 5–10% of serious ocular injuries, with a marked male predominance (male-to-female ratio ~5:1) [1,2]. In our series, all patients were male. The rupture typically appears as a well-defined yellowish crescent radiating from the optic nerve, confirmed by OCT and angiography [3]. Multiple ruptures occur in approximately 37% of cases [3]. Functional impact depends largely on rupture location, with nearly half of cases involving the macula. In our series, all three patients had macular involvement.
Bruch’s membrane rupture involves a discontinuity between the retinal pigment epithelium (RPE) and Bruch’s membrane, which is less elastic than the retina yet less rigid than the sclera [1]. The optic nerve stabilizes local tissue, often sparing the peripapillary region. Ruptures are typically crescent-shaped, concentric, and oriented relative to the optic nerve [2,3]. Mechanisms include direct trauma at the impact site, producing equatorial lines parallel to the ora serrata, or indirect coup–countercoup forces, implicated in up to 80% of cases, generating posterior pole vertical concentric lines [4]. Early glial reaction gradually fills the space, resulting in a whitish appearance with hyperpigmented edges [1].
Subretinal hemorrhage produces a macular syndrome with central or paracentral scotomas, metamorphopsia, and decreased visual acuity. Scotomas typically regress with hemorrhage resorption, but persistent visual sequelae occur if the fovea or outer retinal layers are involved [4,5]. Short-term prognosis is primarily determined by rupture location, with subfoveal ruptures associated with poorer outcomes compared to extrafoveal ruptures [5].
Optical coherence tomography (OCT) reveals two patterns: a dome-shaped protrusion of the RPE–choriocapillaris complex toward inner retinal layers, or outward displacement of retinal structures into the RPE–choriocapillaris defect [6]. In our series, one patient had a macular pseudo-hole (~581 µm), while the others preserved foveal depression. OCT-angiography (OCT-A) allows detection of choroidal neovascularization (CNV) at quiescent or active stages. Quiescent CNV appears along rupture edges during tissue repair, whereas active CNV is associated with intraretinal or subretinal fluid, warranting anti-VEGF therapy [7,8].
Fundus autofluorescence usually shows areas of hypoautofluorescence corresponding to the rupture, reflecting both RPE loss and masking by subretinal hemorrhage. A ring of hyperautofluorescence is often observed at the margins of the lesion, likely due to RPE hyperplasia at the edges of the rupture. 
Fluorescein angiography may be limited acutely due to masking by hemorrhage. After hemorrhage resorption, rupture lines appear hypofluorescent in early phases, followed by progressive staining and late-phase hyperfluorescence via the “window effect,” without leakage [4,9]. Indocyanine green angiography can more accurately delineate rupture extent, particularly in the presence of small residual hemorrhages [9].
Long-term complications include CNV, punched-out atrophic lesions, chorioretinal anastomoses, and occasionally new ruptures. CNV risk is higher with longer ruptures, arcade involvement, and macular location, most frequently arising within the first year after trauma [5,6]. OCT-A allows early detection, and in our series, no CNV developed. Patients should be counseled on these potential long-term complications. Visual prognosis is generally favorable, with partial recovery observed in approximately half of cases [10]. Early CNV may correspond to normal tissue repair, whereas late CNV often results from secondary disruption of the blood-retinal barrier. Emergence of metamorphopsia requires urgent evaluation [11].
In pediatric patients, CNV following traumatic choroidal rupture exhibits distinct characteristics, including subneuroretinal localization, solitary ingrowth sites, rare Bruch’s membrane involvement, and focal rather than diffuse RPE destruction. These features likely contribute to the favorable outcomes frequently observed in children, with many lesions evolving spontaneously and good visual recovery, and they may explain why surgical removal can be effective in selected pediatric cases [12]. Ultrastructural analysis reveals a composition similar to adult CNV, with RPE cells, fibrocytes, vascular endothelium, and collagen fibrils, and may involve inflammatory-mediated mechanisms [12]. Although our series concerns adults, these pediatric findings underscore the importance of careful long-term surveillance for CNV across all age groups following Bruch’s membrane rupture.
No specific treatment exists for the rupture itself. Management is supportive and focuses on complications, including anti-VEGF therapy for CNV, monitoring intraocular pressure for angle-recession glaucoma, and surgical intervention if secondary cataract develops. [10,11,12].
Early recognition through multimodal imaging is essential to guide follow-up and timely intervention. Patients should be closely monitored, especially during the first year following traumatic choroidal rupture, for the development of CNV. Some CNV lesions may regress under careful observation; however, prompt treatment with intravitreal anti-VEGF therapy is recommended in cases of persistent CNV, symptomatic progression, or decreased visual acuity [10,11,12]. Laser photocoagulation and photodynamic therapy (PDT) have been associated with higher rates of CNV recurrence and visual loss. Currently, intravitreal anti-VEGF therapy is generally considered the first-line treatment for CNV presenting with progressive visual decline or symptomatic lesions [15]. Both case reports and clinical series have demonstrated favorable outcomes with timely anti-VEGF administration in traumatic CNV [13,14].
This case series underscores a significant complication of ocular trauma — post-traumatic Bruch’s membrane rupture. By presenting detailed multimodal imaging findings and long-term outcomes in three young patients, it provides valuable clinical evidence in an area where data are limited. 

Conclusion
Post-traumatic Bruch’s membrane rupture is rare but can have significant visual impact. Multimodal imaging (OCT/OCT-A) is essential for diagnosis and monitoring. Although visual recovery is often favorable, long-term follow-up is critical to detect delayed choroidal neovascularization, macular hole formation, and secondary complications such as angle-recession glaucoma. Early detection and timely management can improve outcomes. The report highlights the essential role of OCT and OCT-A in diagnosis, follow-up, and early detection of potential complications such as choroidal neovascularization. These findings are particularly relevant for ophthalmologists, emergency clinicians, and retina specialists, emphasizing the need for awareness and long-term surveillance in trauma-related visual morbidity.
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