


Case Report
Type 2 Torpedo Maculopathy with Distinct Multimodal Imaging Features: A Case Report



Abstract
Purpose: To report an incidental case of Type 2 torpedo maculopathy in a middle-aged adult, highlighting subtle multimodal imaging features that may aid differentiation from other macular lesions.
Methods: A 45-year-old asymptomatic male underwent comprehensive ophthalmic examination including color fundus photography, fundus autofluorescence (FAF), OCT, OCT angiography (OCTA), and reflectance imaging. Imaging findings were compared with published Type 2 torpedo maculopathy cases.
Results: Fundus examination revealed a torpedo-shaped, hypopigmented lesion temporal to the fovea with subtle hyperautofluorescent tip. OCT showed outer retinal cavitation with preserved inner retina. OCTA revealed a distinct pattern of intact choriocapillaris surrounding the lesion, a feature not highlighted in prior reports. Multimodal imaging allowed precise lesion characterization and differentiation from congenital hypertrophy of the RPE or choroidal nevus.
Conclusion: This case demonstrates Type 2 torpedo maculopathy with unique multimodal imaging features, including hyperautofluorescent tip and OCTA pattern. Emphasis on these subtle markers may enhance diagnostic accuracy and differentiation from other macular lesions, supporting careful clinical assessment and follow-up.
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Introduction
Torpedo maculopathy (TM) is a rare congenital anomaly of the retinal pigment epithelium (RPE), usually discovered incidentally in asymptomatic patients (1). It typically appears as a well-circumscribed, torpedo-shaped hypopigmented lesion temporal to the fovea (1,2). While most lesions are solitary, satellite lesions and torpedo-like lesions outside the macula have been reported, leading to the broader term “torpedo retinopathy” (3,4). TM lesions are often aligned along the horizontal raphe within a kite-shaped area of the temporal macula, suggesting a relationship with retinal nerve fiber layer development (5). Patients generally retain normal visual acuity, although subtle functional defects may occasionally be detected (6).
Optical coherence tomography (OCT) and fundus autofluorescence (FAF) are essential for lesion characterization. OCT can reveal thinning of the outer nuclear layer, loss or attenuation of the ellipsoid and interdigitation zones, and, in Type 2 TM, outer retinal cavitation with or without inner choroidal excavation (7). FAF typically shows hypoautofluorescence corresponding to RPE dysfunction. Multimodal imaging also allows differentiation from other macular lesions, such as congenital hypertrophy of the RPE (CHRPE), choroidal nevus, or post-inflammatory scars (2,8).
The aim of this article is to report an incidental case of Type 2 TM in an asymptomatic adult and to highlight the role of multimodal imaging for accurate diagnosis, classification, and follow-up, with emphasis on features not previously detailed in literature.

Case Report
A 45-year-old male presented for routine ophthalmic examination with no visual complaints. Best-corrected visual acuity was 20/20 in both eyes. Anterior segment examination was unremarkable.
Right eye (OD):
A well-circumscribed torpedo-shaped lesion ~2 disc diameters temporal to the fovea, hypopigmented with subtle hyperpigmentation at the temporal tip (Figure1 A).

Fig 1-Multimodal imaging of unilateral torpedo maculopathy in the right eye.
(1A) Color fundus photograph showing a well-defined, torpedo-shaped hypopigmented lesion two disc diameters temporal to the fovea, with subtle hyperpigmentation at the temporal tip [image: C:\Users\Boutayna\Desktop\travaux pub 2025\TORPEDO MAC\JFO\FINAL DE MERDE\FIGURE A.jpg]
FAF showed hypoautofluorescence with a hyperautofluorescent tip (Figure 1B). Green and infrared reflectance imaging delineated lesion margins and subtle outer retinal reflectivity changes (Figure 1C).




(1B) Fundus autofluorescence demonstrating a hypoautofluorescent lesion with a hyperautofluorescent border at the temporal tip.
(1 C) Green and infrared reflectance images delineating lesion margins with enhanced contrast and highlighting subtle outer retinal reflectivity changes.
[image: C:\Users\Boutayna\Desktop\travaux pub 2025\TORPEDO MAC\JFO\FINAL DE MERDE\FIGURE B -C.jpg]OCT demonstrated preserved inner retinal layers, thinning of the outer nuclear layer, outer retinal cavitation, and increased choroidal signal transmission (Figure 1 D).
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(1 D) OCT B-scan showing preserved inner retina with thinning of the outer nuclear layer associated with outer retinal cavitation and increased choroidal transmission (arrow).

OCTA confirmed absence of choroidal neovascularization and demonstrated a distinct pattern of intact choriocapillaris surrounding the lesion, emphasizing the lesion’s stability and unique vascular architecture (Figure 1E).
(1 E) OCT angiography confirming absence of choroidal neovascularization.
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Left eye (OS): Fundus was normal.
The patient was advised to follow up periodically for monitoring potential complications.

Discussion
Torpedo maculopathy (TM) is a rare congenital anomaly of the retinal pigment epithelium (RPE), often discovered incidentally in asymptomatic patients (1). It is typically characterized by a well-circumscribed, torpedo-shaped hypopigmented lesion located temporal to the fovea. Although most lesions are solitary, satellite lesions may occur, and torpedo-like lesions outside the macula have been described, prompting the term “torpedo retinopathy” for such presentations (2,3). Distribution mapping analyses support a congenital etiology, with lesions typically localizing to a kite-shaped region of the temporal macula along the horizontal raphe, suggesting a correlation with retinal nerve fiber layer development (4).
Histopathologic studies and advanced imaging modalities have demonstrated that TM primarily affects the outer retina and RPE. Common OCT findings include thinning of the outer nuclear layer, attenuation or loss of the ellipsoid and interdigitation zones, and outer retinal cavitation, with or without inner choroidal excavation (5,6). Based on OCT morphology, Wong et al. classified TM into two types: Type 1 with outer retinal attenuation without cavitation, and Type 2 with outer retinal cavitation and degeneration, with or without inner choroidal excavation (6). Tripathy et al. proposed a Type 3 variant showing additional inner retinal and choroidal excavation alongside outer retinal degeneration (7). FAF typically shows hypoautofluorescence in the lesion, sometimes with hyperautofluorescent tips, reflecting RPE dysfunction and structural alterations (1,5).
Although TM is generally asymptomatic, functional testing such as microperimetry or perimetry can occasionally reveal scotomas or localized reductions in retinal sensitivity, though normal visual fields are frequently observed (8–10). Vision is usually preserved due to intact inner retinal layers. Some cases exhibit choroidal excavation on OCT, which may predispose to rare complications such as choroidal neovascularization (CNV). CNV in TM has been reported in only a few cases, sometimes associated with focal choroidal excavation, emphasizing the importance of long-term monitoring (11–13). OCT angiography can further assess choriocapillaris integrity and detect early neovascular changes (13).
The clinical spectrum of TM is broad. Lesions are generally oval-shaped, well-demarcated, and hypopigmented, but hyperpigmented variants exist and are rarely documented with long-term follow-up (14–16). TM lesions may present with variable features such as intraretinal clefts, fundus excavation, or visual field defects, highlighting the heterogeneity of presentation. The differential diagnosis includes congenital hypertrophy of the RPE (CHRPE), choroidal nevus, RPE hamartomas, inflammatory scars (e.g., toxoplasmosis), macular coloboma, and post-traumatic lesions (2,17–19). Accurate recognition of these atypical features is critical to avoid misdiagnosis and to guide appropriate follow-up.
Unique imaging perspective in the present case:
· Hyperautofluorescent tip on FAF 
· OCTA showing intact choriocapillaris surrounding the lesion 
· Preserved inner retina with outer cavitation 
These features provide subtle but meaningful diagnostic markers not emphasized in prior reports, including Rickmann et al., 2024. They highlight the value of detailed multimodal imaging in differentiating TM from other hypopigmented macular lesions and emphasize the importance of systematic vascular evaluation, even in asymptomatic adults.
The pathophysiology of TM remains incompletely understood. Recent advances in ocular embryology using animal models and stem-cell-derived RPE suggest that pigmentation alone may not signify fully mature RPE, and polarity interactions between RPE and neural retinal cells continue during differentiation (20). The congenital nature of TM is further supported by lesion stability over long-term follow-up, typical location near the temporal macula, and presentation across a wide age range (4,20,21).
Multimodal imaging plays a pivotal role in the evaluation of TM. Color fundus photography documents lesion morphology, FAF delineates areas of RPE dysfunction, OCT characterizes outer retinal degeneration and cavitation, and OCT angiography assesses choroidal circulation and potential CNV development (1,5,6,13). Reflectance imaging can further delineate lesion margins and subtle structural changes. Periodic follow-up using these modalities allows early detection of complications and accurate monitoring of lesion evolution.
In summary, this case of incidental Type 2 TM illustrates the importance of multimodal imaging in characterizing lesion morphology, classifying TM subtypes, and distinguishing TM from other macular lesions. Recognition of both classic hypopigmented and rare hyperpigmented variants is essential for accurate diagnosis and appropriate monitoring. Although generally benign and non-progressive, rare complications such as CNV may occur, especially in the presence of choroidal excavation, highlighting the need for long-term surveillance.
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Abbreviations
TM: Torpedo Maculopathy
RPE: Retinal Pigment Epithelium
OD: Oculus Dexter (Right Eye / Œil droit)
OS: Oculus Sinister (Left Eye / Œil gauche)
FAF: Fundus Autofluorescence
NIR-FAF: Near-Infrared Fundus Autofluorescence
OCT: Optical Coherence Tomography
OCTA: Optical Coherence Tomography Angiography
CNV: Choroidal Neovascularization
CHRPE: Congenital Hypertrophy of the Retinal Pigment Epithelium
BCVA: Best-Corrected Visual Acuity
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