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Abstract

Genetic analysis of patients with Torpedo maculopathy is scarce in literature with only two previously documented cases with 
genetic analysis. We report a case of Torpedo maculopathy with Rod-Cone dystrophy associated with an RP1L1 mutation. This case 
highlights the need for genetic testing in this rare retinal pathology as this may give a clue to the presence of other ocular associations 
and systemic abnormalities. 
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Abbreviations
RPE: Retinal Pigment Epithelium; RP1L1: Retinitis Pigmentosa-
1-Like-1; SD-OCT: Spectral-Domain Optical Coherence Tomog-
raphy; VEP: Visual Evoked Potential; MRI: Magnetic Resonance 
Imaging; VUS: Variant of Uncertain Significance; ERG: Electro-
retinogram; LVA: Low Vision Aid; CNVM: Choroidal Neovascular 
Membrane; OS: Outer Segment; OMD: Occult Macular Dystrophy

Introduction
Torpedo maculopathy is a rare, incidental retinal finding be-

lieved to a presumably congenital lesion involving the retinal pig-
ment epithelium (RPE) [1]. Retinal laser ellipsometry analysis has 
revealed a kite-shaped region at the junction of superior arcuate, 
inferior arcuate, and papillomacular bundle to be the location of 
this finding, a region of embryologically sparse nerve fiber layers 
[2]. Genetic analysis of these patients however is scarce in the liter-
ature. The only 2 reported cases with genetic analysis include one 
with NEXMIF mutation and the other with TSC2 gene mutation 
[3,4]. We report a case of Torpedo maculopathy associated with 

an RP1L1 (Retinitis Pigmentosa-1-Like-1) mutation not hitherto 
reported in the literature.

Case Report
A 2-year-old male child presented to our clinic with bilateral 

abnormal eye movements since birth. He was born of a full-term 
normal delivery with a birth weight of 3.2 kg in a consanguine-
ous family. He had a normal perinatal course and was immunized 
for age. From a developmental perspective, he was diagnosed to 
have a global delay by the pediatrician. On examination, he was 
fixing and following the light and was noted to have large ampli-
tude pendular nystagmus. Retinoscopy did not reveal any gross 
refractive error. Anterior segment examination was unremarkable 
with normal pupils in both eyes. Fundus examination revealed a 
large pale disc with myelinated nerve fibers inferior to the disc in 
both eyes. A torpedo-shaped hypopigmented atrophic patch with 
well-defined margins was noted inferotemporal to right eye fovea 
(Figure 1). Spectral-domain optical coherence tomography (SD-
OCT) of the right eye (Figure 2) revealed type 1 pattern [5] with 
inner segment-outer segment irregularity, attenuation of the ellip-
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soid layer and interdigitation zone, RPE thinning and RPE choroi-
dal excavation without any outer retinal cavitation. A flash visual 
evoked potential (VEP) was performed in view of disc pallor and 
for assessment of his visual acuity, which showed irregular wave-
forms (Figure 3a). Pediatric neurology evaluation was done, and 
magnetic resonance imaging (MRI) brain was normal. As a part of 
his systemic evaluation, chromosomal sequencing was done which 
revealed a heterozygous ‘variant of uncertain significance' (VUS) 
variant in the RP1L1 gene (Figure 4). A flash electroretinogram 
(ERG) revealed suppression of scotopic and photopic waveforms 
in both eyes suggestive of Rod-Cone dystrophy (Figure 3b). The 
patient has been advised low vision aid (LVA) along with adaptive 
training and followed up at 6 months interval. Genetic counseling 
was undertaken for the family.

Figure 1: Fundus picture of the right eye showing  
torpedo-shaped hypopigmented atrophic patch with  

well-defined margins inferotemporal to the fovea.

Figure 2: Spectral-domain optical coherence tomography 
(SD-OCT) scan through Torpedo maculopathy lesion showing 
normal inner retinal layers, outer segment abnormality with 
loss of ellipsoid layer, interdigitation zone, RPE thinning, and 

RPE- choroidal excavation with no outer retinal cavitation 
(Type 1 Pattern).

Discussion
We report a case of Torpedo maculopathy associated with an 

RP1L1 mutation and Rod-Cone dystrophy. The patient had a type 1 
pattern of Torpedo maculopathy with an absence of any systemic 
associations.

Multiple hypotheses have been proposed for the etiology of Tor-
pedo maculopathy, including a persistent developmental defect in 
the RPE in the location of temporal fetal bulge, abnormal ciliary or 
choroidal vascular development, or incomplete arcuate bundle dif-
ferentiation along the horizontal raphe [1,6,7] Although the exact 

Figure 3a: Electrophysiological Investigations - a: Flash VEP 
showing abnormal irregular waveforms.
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Figure 3b: Flash ERG revealed suppression of both scotopic 
and photopic waveforms suggestive of rod-cone dysfunction.

Figure 4: Chromosomal sequencing revealing a heterozygous 
'variant of uncertain significance' (VUS) variant in the RP1L1 

gene.

pathogenesis remains elusive, it is universally accepted that Torpe-
do maculopathy is a benign congenital lesion with a non-progres-
sive course. Very few case reports have shown the occurrence of a 
choroidal neovascular membrane (CNVM) in Torpedo lesions [8,9]. 
Hence, regular follow-up of these patients is vital. 

Our patient had an RP1L1 mutation on genetic testing. In the 
literature, genetic analysis studies have revealed an association 
of Torpedo maculopathy with NEXMIF mutation and others with 
TSC2 gene mutation [3,4]. These cases of Torpedo maculopathy 
with reported mutations had other systemic manifestations con-
sistent with the mutations including autistic features and mental 
retardation in the former and tuberous sclerosis with a retinal as-
trocytoma in the latter report [3,4]. In our patient, there were no 
other systemic associations other than a global developmental de-
lay. Also, most case reports and reviews on Torpedo maculopathy 
have not highlighted the importance of genetic testing or observa-
tion of associated ocular findings or systemic associations [10,11].

The RP1L1 gene is a component of the photoreceptor cilium 
and encodes a component of the photoreceptor axoneme [12]. This 
axoneme is vital for maintaining the biochemical homeostasis of 
the photoreceptor outer segment (OS) by allowing transportation 
between the OS and inner segment and for the construction of OS 
discs [12]. Any pathogenic variation in this RP1L1 gene can thus 
lead to photoreceptor degenerative disorders. The known associa-
tion of RP1L1 mutations include occult macular dystrophy (OMD), 
Autosomal recessive Retinitis pigmentosa, Adult pseudovitelliform 
dystrophy, severe macular degeneration, and rod-cone dystrophy 
[12,13]. As observed in these case reviews with RP1L1 mutations 
[12,13], our case also had abnormal ERG even though clinically doc-
umented pigmentary maculopathy or retinopathy was absent. Ad-
ditionally, our case also had the presence of Torpedo maculopathy 
in association with RP1L1 mutation, which has not been reported 
earlier. The association of Torpedo maculopathy with this muta-
tion may likely be a chance occurrence. However, since many other 
retinal anomalies have been reported with this mutation [12,13], a 
possibility of concurrent embryological malformation giving rise to 
Torpedo maculopathy cannot be completely ruled out. 

With this report and review of the previous reports with genetic 
analysis, we would like to emphasize that it is necessary to do a 
genetic analysis in all patients who are diagnosed to have Torpe-
do maculopathy. Identification of the genetic mutation could help 
us understand the other systemic or ocular pathologies that may 
be associated and help us understand the related embryological 
events. We advised the ERG in our case solely based on the positive 
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genetic analysis, which yielded significant rod-cone dysfunction. 
We recommend a pooled genetic analysis of the reported cases of 
Torpedo maculopathy to help us better understand the genetic pre-
disposition of these rare eyes. 

Conclusion
In conclusion, this case highlights three important observa-

tions. Firstly, multiple genetic mutations may be associated with 
torpedo maculopathy. Secondly, subjects with torpedo maculopa-
thy with genetic mutations must be tested electrophysiologically 
as there could be concurrent occult retinal dystrophies, and lastly, 
these subjects should also be appropriately investigated systemi-
cally as they may be associated with neurologic abnormalities. All 
these will help in identifying the disease spectrum and recommend 
timely vision therapy before dense amblyopia may set in. With 
these measures, we can improve the quality of life of these visually 
impaired children.
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