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CASE REPORT

Mitochondrial Retinopathy Due to MT-TL1 
Mutation: The Role of Heteroplasmy. A Case Report

SUMMARY
Objective: To report a case of mitochondrial retinopathy, highlighting its clinical and imaging findings, the importance of genetic confirmation, and 
the possible implications of heteroplasmy in this disease.
Material and Methods: Case report of a mitochondrial retinopathy secondary to m.3243A>G mutation in the MT-TL1 gene.
Results: A 32-year-old woman presented with bilateral vision loss, photophobia, and sensorineural hearing loss for more than 3 years. Best corrected 
visual acuity (BCVA) was 20/60 in the right eye (OD) and 20/25 in the left eye (OS). Fundus examination revealed multiple macular subretinal yellow-
white deposits and central chorioretinal atrophy, without edema, hemorrhage, or subretinal fluid in the RE, and juxtafoveal atrophy with retinal pigment 
epithelium (RPE) metaplasia in the OS. Multimodal imaging raised suspicion of retinal dystrophy, and genetic testing confirmed a  mitochondrial 
retinopathy secondary to the m.3243A>G mutation in the MT-TL1 gene.
Conclusions: Bilateral and symmetric RPE atrophic changes in young individuals, especially when associated with systemic symptoms, should prompt 
a comprehensive evaluation, including multimodal imaging and genetic testing. Identifying causative mutations and understanding the dynamics of 
mitochondrial DNA in the pathogenesis of these diseases is crucial for improving diagnosis and suggesting potential therapeutic strategies, including 
gene therapy.
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INTRODUCTION 

Mitochondrial diseases encompass a  group of disor-
ders that primarily impact organs with high energy de-
mands, such as the brain, muscles, and retina. The retina 
is particularly susceptible to mitochondrial dysfunction 
due to its significant energy requirements. Impaired 
mitochondrial function can cause a  spectrum of retinal 
changes, ranging from subtle alterations in the retinal 
pigment epithelium to widespread retinal atrophy, po-
tentially compromising vision [1].

This case describes a  32-year-old patient with mito-
chondrial retinopathy caused by a mutation in the MT-TL1 
gene. The variability in symptoms seen in these patients 
is largely influenced by a phenomenon known as hetero-
plasmy, which refers to the presence of both normal and 
mutated mitochondria within the same cell. This factor is 
crucial for the understanding of how mitochondrial dis-

eases manifest and progress in the retina, as illustrated 
by the case discussed.

CASE REPORT 

A 32-year-old woman presented with a 3-year history 
of bilateral vision loss, photophobia, and sensorineural 
hearing loss. Her best corrected visual acuity (BCVA) was 
20/60 in the right eye (OD) and 20/25 in the left eye (OS). 
The anterior segment examination was unremarkable. 
Fundus examination revealed multiple macular subret-
inal yellow-white deposits and central chorioretinal at-
rophy in the OD, without edema, hemorrhage, or sub-
retinal fluid. In the OS, juxtafoveal atrophy with retinal 
pigment epithelium (RPE) metaplasia was noted. No 
peripheral retinal changes were observed in either eye 
(Figure 1). 
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Multimodal imaging was performed, including fundus 
autofluorescence (FA), which demonstrated a  central 
area of diffuse granular hypoautofluorescence in both 
eyes associated with linear areas of hyperautofluores-
cence in the right eye (Figure 2). Optical coherence to-
mography (OCT) revealed RPE deposits corresponding to 
hyperreflectivity in the ellipsoid zone, with an increased 
distance between the ellipsoid and interdigitation zones 
in the OD. In the OS, external retinal atrophy was noted 
(Figure  3). All findings were confined to the posterior 
pole. These clinical and imaging features raised suspicion 
of retinal dystrophy.

Genetic testing confirmed the presence of the 
m.3243A>G mutation in the MT-TL1 gene, compatible 
with the diagnosis of mitochondrial retinopathy.

DISCUSSION 

Mitochondrial diseases are commonly associated with 
systemic manifestations, which are influenced by dif-
ferent genetic phenomena. Heteroplasmy refers to the 

coexistence of both normal and mutated mitochondri-
al DNA within a single cell and it explains phenotypical 
variability in these patients. In mitochondrial retinopa-
thies, the RPE is particularly susceptible to mitochondri-
al dysfunction due to its critical role in photoreceptor 
metabolism and energy production [2,3]. As such, the 
degree of heteroplasmy in the retinal cells can signifi-
cantly influence the severity and progression of retinal 
degeneration. 

The m.3243A>G mutation in the MT-TL1 gene, a muta-
tion in the mitochondrial tRNA gene encoding leucine, is 
associated with a  variety of mitochondrial disorders. In 
this case, the mutation resulted in bilateral retinal degen-
eration, which is a hallmark of mitochondrial retinopathy 
[4]. The retinal changes observed in the patient, including 
macular subretinal deposits and RPE atrophy, are char-
acteristic of mitochondrial involvement. However, the 
degree of heteroplasmy in the retina is a major determi-
nant in clinical presentation and it can vary significantly 
between cells, tissues and individuals, even in cases with 
the same mutation [5]. In this patient, a presumable high 
mutation load in the retina likely explains the central vi-

Figure 1. Color fundus photography with multiple subretinal yellow macular lesions in both eyes associated to central chorioretinal 
atrophy in the right eye (A) and juxtafoveal atrophy in the left eye (B)

Figure 2. Fundus autofluorescence with diffuse macular granular hypoautofluorescence in both eyes with linear areas of 
hyperautofluorescence in the right eye (A) and a well-defined inferior parafoveal area of hypoautofluorescence in the left eye (B)
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sion loss and retinal degeneration observed on OCT and 
fundus autofluorescence at a young age. 

The retinal findings in this case were bilateral and par-
tially symmetric, with similar patterns observed in both 
eyes, although some differences in severity and specific 
features were noted. This partial symmetry is character-
istic of mitochondrial retinopathies. RPE atrophy is often 
progressive and can lead to significant vision loss. Inter-
estingly, the fifth decade of life often marks a  turning 
point for the onset of severe symptoms in individuals 
with mitochondrial mutations, although symptoms can 
appear earlier in life if there is a higher heteroplasmic mu-
tant load in the affected tissues, as is the case here [6].

Multimodal imaging tools such as FA and OCT are in-
valuable in diagnosing mitochondrial retinopathies. These 
imaging modalities can detect subtle retinal changes, in-
cluding RPE alterations, that may not be clinically apparent 
at initial presentation. In this case, OCT provided detailed 
information on the retinal layers, highlighting RPE depos-
its and external retinal atrophy, which are consistent with 
mitochondrial retinopathy. Furthermore, FA revealed cha
racteristic hypo- and hyperautofluorescence patterns that 
correlate with the underlying retinal pathology.

Genetic confirmation of the m.3243A>G mutation in 
the MT-TL1 gene was crucial for diagnosing mitochondri-
al retinopathy in this patient. Since mitochondrial diseas-
es are inherited maternally, the patient’s family history is 
key in determining the risk of transmission to offspring. 
Genetic counseling is therefore an important aspect of 
managing such cases.

While gene therapy for mitochondrial diseases is still 
under investigation, identifying the specific mtDNA 
mutations in this patient holds promise for future ther-
apeutic strategies. Targeted therapies, including mito-
chondrial replacement therapy and gene editing, could 
be developed to specifically address heteroplasmy and 
reduce the burden of mutated mitochondria in affected 
tissues. However, these approaches are still in the early 
stages of research, and mitochondrial retinopathy re-
mains a challenging condition to treat. 

CONCLUSIONS

This case emphasizes the critical role of heteroplasmy 
in the pathogenesis of mitochondrial retinopathy. The 
m.3243A>G mutation in the MT-TL1 gene is associat-
ed with a  range of retinal findings, including bilateral 
macular deposits and RPE atrophy, which can result in 
progressive vision loss. Early diagnosis using multimod-
al imaging and genetic testing is essential for under-
standing the extent of mitochondrial involvement and 
for guiding management strategies. The recognition of 
heteroplasmy as a  determinant of disease severity and 
progression is crucial for prognosis and personalized 
care. Furthermore, as advances in gene therapy and 
other mitochondrial-specific treatments continue, un-
derstanding the role of heteroplasmy will be pivotal in 
improving treatment outcomes for patients with mito-
chondrial retinopathy.

Figure 3. Optical coherence tomography revealed RPE deposits and ellipsoid hyperreflectivity in the right eye (A) and focal areas of 
RPE thickening, external retinal atrophy and hyporeflective intraretinal spaces in the left eye (B)
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