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RETINAL DISORDERS
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Abstract
Purpose To analyze torpedo maculopathy (TM) and to report the characteristics of the disease.
Methods Retrospective study. The review of a database for clinical diagnosis identified eight patients with TM lesions in 
the retina between 2016 and 2022. Multimodal imaging was used to analyze the cases.
Results All cases were unilateral, asymptomatic, and hypopigmented. They were associated by surrounding hyperpigmented 
retinal pigment epithelium changes to varying degrees. All lesions were located in the temporal retina on the horizontal 
axis, pointing towards the fovea, except for one patient with a lesion inferior to the fovea. Optical coherence tomography 
imaging revealed a normal inner retina in all eyes. In the area of the TM lesion, attenuation of the interdigitation zone was 
seen in mild cases (three cases). All other five patients had thinning of the outer nuclear layer and loss of ellipsoid zone and 
interdigitation zone of the TM lesion. Four of these cases had a subretinal cavitation/cleft, and two of them additionally an 
inner choroidal excavation. No patient had any sign of choroidal neovascularization. The average age for patients with type 
1 TM was 18 years and for type 2 TM 16.5 years.
Conclusion In this large case series, we could not detect an age difference between the different types of the TM. Contrary 
to previous discussions, type 2 TM can also occur in young patients.

Key messages

What is known:

What is new:

Torpedo maculopathy (TM) is a rare, benign, well-defined, hypopigmented lesion of the retinal pigment epithelium
 (RPE) 

We present one of the largest series of TM with type 1 and 2. 
No age difference between the two types was found  
Type 2 TM can also occur in young patients.

Keywords Torpedo maculopathy · Torpedo retinopathy · Choroidal excavation · Fundus autofluorescence · Optical 
coherence tomography

Introduction

Torpedo maculopathy (TM) refers to a rare, benign, well-
defined, hypopigmented, presumably congenital lesion of 
the retinal pigment epithelium (RPE), typically appearing 
as a “torpedo-shaped” structure with a wedge-shaped tail 
in the temporal macula along the horizontal raphe pointing 
towards the fovea [1, 2]. It is often presenting as an inciden-
tal unilateral finding [1].
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The typical fundus lesion can be distinguished from other 
lesions, such as toxoplasma scar, traumatic injury, congeni-
tal hypertrophy of the RPE, or congenital RPE hypertrophy 
associated with Gardner syndrome [3].

The variably pigmented TM lesion, with rare foveal 
involvement, has been hypothesized to be the result of a 
developmental abnormality, including a defect in RPE devel-
opment at the temporal fetal bulge [4], malformation of an 
emissary canal [1], or incomplete arcuate bundle differentia-
tion [5]. However, the etiology of TM still remains unknown.

Based on optical coherence tomography (OCT), Wong et al. 
described two morphological phenotypes of TM. Type 1 TM is 
defined as outer retinal attenuation of the interdigitation zone 
and ellipsoid zone and eventually thinning of the outer nuclear 
layer. Outer retinal cavitation is not present. Type 2 TM is char-
acterized by outer retinal degeneration (interdigitation zone and 
ellipsoid zone and thinning of the outer nuclear layer) and outer 
retinal cavitation with or without inner choroidal excavation [6]. 
In both types, the inner retina is normal and there is an increased 
signal transmission to the choroid. This classification has been 
extended by Tripathy et al. to propose type 3 TM, which does 
not strictly fall into either type 1 or type 2, and shows addi-
tional choroidal and inner retinal excavation along with outer 
retinal degeneration and retinal thinning [7]. Numerous reports 
have been added to the literature, but sample sizes have been 
relatively small and disjointed [8]. There is limited knowledge 
whether this classification is exhaustive in describing the spec-
trum of possible OCT morphologies inherent to this clinical 
entity [9]. Typically, TM is a stationary disorder. However, 
changes over time have also been discussed [10].

The aim of the present case series was to illustrate the mor-
phological and clinical spectrum of TM lesions of the retina.

Methods

The study adhered to the tenets of the Declaration of Hel-
sinki and approval was obtained from the Ethics Commit-
tee of the Medical Faculty of the University of Tuebingen 
(600/2022BO2). Written informed consent was obtained 
from all patients or their legal guardians.

The search for electronic medical records of patients diag-
nosed with TM at the Eye Hospital of the University of Tuebin-
gen identified eight patients between 2016 and 2022. The elec-
tronic records of these patients were reviewed and demographic 
information was recorded. All patients underwent detailed 
ophthalmological examinations including fundus imaging 
using Optos (Daytona, Optos PLC, UK), and optical coher-
ence tomography (OCT) and fundus autofluorescence (FAF) 
imaging using Spectralis (Heidelberg Engineering, Heidelberg, 
Germany) or Optos (Daytona, Optos PLC, UK). Two patients 
had Swept-Source OCT angiography (PLEX Elite 9000, ZEISS, 
Jena, Deutschland), and two patients had perimetry (one with 

Octopus 900, 30–2, Haag-Streit Diagnostics, Wedel, Germany; 
the second with microperimetry, MAIA, CenterVue, San Jose, 
CA, USA).

Results

Eight eyes diagnosed with TM were included in this case series. 
The average age of the patients (four males, four females) was 
20.5 years (range 4–52 years). All cases were unilateral. All 
patients were asymptomatic on presentation and visual acuity 
in the affected eye was 1.0 decimal (Snellen equivalent 20/20). 
None of the patients had any associated systemic conditions. 
On color fundus photography, all lesions were hypopigmented 
with associated surrounding hyperpigmented RPE changes to 
varying degrees (Table 1). The lesions were located in the tem-
poral retina on the horizontal axis, pointing towards the fovea, 
except for one patient with a lesion inferior to the fovea (patient 
8) (Figs. 1 and 2). Patients 2 and 3 showed a flat temporal and 
patient 4 a flat nasal satellite lesion (Fig. 1B–D). Follow-up data 
are available for patients 1, 3, 5, and 7 over 6 to 20 months. The 
patients did not show any change of the TM lesion during the 
follow-up period.

OCT was performed in all patients (Figs. 1 and 2). The 
inner retina was normal in all eyes. In the area of TM lesion, 
attenuation of the interdigitation zone was seen in mild cases 
(patients 1–3). All other five patients had thinning of the 
outer nuclear layer and loss of ellipsoid zone and interdigita-
tion zone at the TM lesion. Subretinal cavitation/cleft was 
noted in four cases (patients 5–8), while two cases (patients 
7 and 8) presented with choroidal excavation. No patient 
had any sign of choroidal neovascularization (CNV). With 
regard to the classification according to Wong et al., we 
categorized the patients as follows: patients 1 to 4 type 1, 
patients 5 to 8 type 2 [6]. The average age at the presenta-
tion was 18 years (4, 7, 9, and 52 years) for patients 1 to 4 
and 16.5 years (5, 11, 11, and 39 years) for patients 5 to 8.

FAF imaging using short wavelength blue light performed 
in five eyes (patients 2, 3, 6, 7, and 8) identified a hypo-auto-
fluorescent (AF) lesion with hyper-AF boundaries in four 
eyes (patients 3, 6, 7, and 8). Fluorescein angiography was 
also performed in patient 8, revealing hyperfluorescence in 
the lesion due to a window defect created by the TM lesion. 
OCT angiography was performed in two cases (patients 3 
and 8), showing a rarefied choriocapillaris. Two patients (7 
and 8) had an unremarkable visual field test.

Discussion

In our study, we present one of the largest case series of 
patients with TM. All cases exhibited a hypopigmented 
lesion at the posterior pole, mostly located immediately 
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temporally adjacent to the fovea with a characteristic pointed 
tip. To date, more than 80 patients have been described in 
the literature, but those are mainly case reports [8]. The larg-
est case series contain 5, 9, and 13 patients [1, 6, 11].

Although TM is classically described as a solitary oval 
lesion with variable pigmentation, satellite lesions can also 
occur [11], as observed in patients 2, 3, and 4 in our series. 
All satellite lesions reported to date have been located tem-
porally and are usually small, round, and flat. However, in 
patient 4, there appears to be a satellite focus in the nasal 
region of the TM which has not been described before. OCT 
imaging reveals changes similar to those in the main TM 
lesion [11]. Bilateral cases have also been described [12].

Common features described for OCT scans include thin-
ning of the outer nuclear layer, and attenuation or loss of the 
ellipsoid zone and interdigitation zone. Additional features, 
such as the presence of a subretinal cavitation, with or with-
out inner choroidal excavation, have helped in classifying 
TM in types 1 and 2 [6]. Thereby, choroidal excavation along 
with a degeneration of the outer retina and retinal thinning 

in TM lesions were proposed to be described as type 3 by 
Tripathy et al. [7]. In our case series, we did not see type 3 
TM [7]. Furthermore, we could not confirm the occurrence 
of the different types by age. Wong et al. concluded that 
type 1 tended to be younger than those with type 2 lesion 
[6]. However, this age estimation was based on the analysis 
of only 5 cases.

Kerwat et al. mentioned that, initially, the benign pathology 
of TM might start with a structurally normal retina with no fluid 
accumulation, and dysgenetic changes in the retinal pigment epi-
thelium might lead to secondary accumulation of fluid over time 
[13]. The authors based their observations on 4 cases, the oldest 
of which had subretinal fluid [13]. In our case series, mean age 
and age range were similar for type 1 and type 2 TM and we also 
observed type 2 TM in younger age. Similarly, Mesnard et al. 
showed type 2 TM in a 23-month-old baby [14]. The facts that 
TM typically is an incidental finding due to the lack of symp-
toms and is mostly considered a stationary condition may have 
contributed that long-term follow-ups including imaging studies 
have not been published so far.

Table 1  Patient data

R right, L left, VA visual acuity, OCT optical coherence tomography, ONL outer nuclear layer, AF autofluorescence

ID Age Sex Affected eye VA decimal Color fundus Autofluo OCT Type

1 52 w L 1.0 Temporal to fovea, hypopig-
mented

Minimal attenuation inter-
digitation zone

1

2 9 w L 1.0 Temporal to fovea, hypopig-
mented

Hypo-AF Minimal ONL thinning
Attenuation interdigitation 

zone

1

3 7 m L 1.0 Temporal to fovea, hypopig-
mented

Hypo-AF with hyper-AF 
border

Minimal ONL thinning
Attenuation interdigitation 

zone

1

4 4 m R 1.0 Temporal to fovea, hypopig-
mented with hyperpigmen-
tation temporal

Thinning ONL
Thinning ellipsoid zone
Thinning interdigitation zone
Inner choroidal excavation

1

5 5 w R 1.0 Temporal to fovea, hypopig-
mented

Thinning ONL
Loss ellipsoid zone
Loss interdigitation zone
Subretinal cleft/cavitation

2

6 11 m L 1.0 Temporal to fovea, hypopig-
mented

Hypo-AF with hyper-AF 
border

Thinning ONL
Loss ellipsoid zone
Loss interdigitation zone
Subretinal cleft/cavitation

2

7 11 m L 1.0 Temporal to fovea, hypopig-
mented with hyperpigmen-
tation temporal

Hypo-AF with inferior hyper-
AF border

Thinning ONL
Loss ellipsoid zone
Loss interdigitation zone
Subretinal cleft/cavitation
Focal choroidal excavation 

temporal

2

8 39 w R 1.0 Inferior, hypopigmented Hypo-AF with hyper-AF 
border

Thinning ONL
Loss ellipsoid zone
Loss interdigitation zone
Subretinal cleft/cavitation
Focal choroidal excavation 

temporal

2
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The underlying cause of TM is still unknown. A litera-
ture review conducted by Williams et al. showed that TM is 
mostly considered congenital because the lesions are near 
the temporal macula in the majority (77) of the cases and age 
distribution was 6 months to 73 years (mean 24.2 years) [8]. 
In our case series, the location of the lesion and the age of 
the patients are in line with the above-mentioned findings. 
Due to the consistent location of TM, the most commonly 
accepted hypothesis for the etiology is a persistent defect 
in the development of the RPE in the fetal temporal bulge 
[4]. Two other main theories are that TM might be caused 
by a developmental defect within the nerve fiber layer at 
the horizontal raphe [5], or that the lesion may be related 
to dysmorphia of the emissary canal of the long posterior 
ciliary artery and nerve [1].

Fluorescein angiographic studies may show a window 
defect. The transmission defect was also present in our case, 

consistent with an atrophied RPE. Therefore, autofluores-
cence imaging may show reduced or absent autofluores-
cence, which may indicate not only a loss of RPE pigmen-
tation but also a general loss of RPE. A hyperautofluorescent 
rim may be present in TM.

Functional tests with perimetry/microperimetry may 
reveal reduced sensitivity or scotoma in the area of the lesion 
due to reduced retinal sensitivity [15–17]. However, we 
could not detect any visual field defect in two tested patients. 
Also, Ding et al. showed that microperimetry visual field 
was basically normal in a multimodal imaging case report 
[3].

Although patients with TM are asymptomatic and 
experience a benign and non-progressive disease course, 
the occurrence of choroidal neovascularization (CNV) in 
the presence of TM has been described [18–20]. Ven-
katesh et al. suggested that CNV development in TM can 

Fig. 1  Color fundus photography, optical coherence tomography 
(OCT), and fundus autofluorescence (AF) imaging using Spectralis 
(Heidelberg Engineering, Heidelberg, Germany) or Optos (Daytona, 
Optos PLC, UK) of patients 1 to 4 (A–D) with type 1 torpedo macu-
lopathy (TM). Note that all hypopigmented lesions are located tempo-
ral to the fovea (A–D) and can also be seen in the near infrared imag-
ing (except for A). OCT images show normal inner retina in all eyes. 

In the area of TM lesion, attenuation of the interdigitation zone can 
be seen in mild cases (patients 1–3; A–C). Patient 4 (D) shows thin-
ning of the outer nuclear layer and loss of ellipsoid and interdigitation 
zone and a small nasal satellite lesion (*). Patients 2 (B) and 3 (C) 
show a small temporal satellite lesion (*) and hypo-AF and hyper-AF 
boundaries (C)
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occur in patients with type 2 or 3 findings on OCT [11]. 
The patients in our case series with significant hyper-
pigmentation temporal to the TM also have choroidal 
excavation.

The limitations of this study are the retrospective study 
design with no or short follow-up due to the benign char-
acter of TM. Furthermore, standard multimodal imaging 
protocol was not performed in all patients.

In conclusion, we present one of the largest series of 
TM with types 1 and 2. We did not observe any type 3 
lesion. Contrary to previous reports, we did not find an 
age difference between the different types, as both types 
were young and similar in age. Therefore, contrary to the 
previous opinion, we conclude that type 2 TM can also 
occur in young patients. Long-term studies are needed to 
elucidate whether the lesions show any progress from a 
type 1 to 2 lesion with age.
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Fig. 2  Color fundus photography, optical coherence tomography 
(OCT), and fundus autofluorescence (AF) imaging using Spectralis 
(Heidelberg Engineering, Heidelberg, Germany) or Optos (Daytona, 
Optos PLC, UK) of patients 5 to 8 (A–D) with type 2 torpedo mac-
ulopathy (TM). The hypopigmented lesions are located temporal to 
the fovea (A–C) except for patient 8 (D) with an inferior location. All 

lesions can be seen in the near infrared imaging (A–D). OCT images 
show normal inner retina in all eyes. All patients show thinning of 
the outer nuclear layer and loss of ellipsoid and interdigitation zone at 
the TM lesion with a subretinal cavitation/cleft. Patients 7 and 8 (C, 
D) additionally show hyperpigmentation with choroidal excavation. 
Patients 6–8 (C–E) show a hypo-AF with hyper-AF boundaries
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