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Résumé: 

Background: 

La mutation 3243 de l'ADN mitochondrial est associée avec le syndrome MIDD (surdité, 

diabète transmis par la mère) et le syndrome MELAS (Myopathie, Encéphalopathie, acidose 

Lactique et attaques cérébrales). Elle est aussi associé à des troubles cardiaques, digestifs, 

endo- et exocrines. Nous rapportons deux cas de maculopathie associée à cette mutation. 

Histoire et symptômes: 

Cas 1: il s'agit d'une femme de 60 ans souffrant d'un diabète et d'une surdité sans plainte 

visuelle lors de la présentation. Son acuité visuelle était de 10/10 des deux yeux. 

Cas 2: il s'agit d'une femme de 54 ans souffrant d'une surdité et d'un diabète qui se plaint 

d'une baisse de vision principalement de l'œil gauche. Son acuité visuelle était de 6/10 pour 

l'œil droit et de 0.5/10 pour l'œil gauche. 

Les deux patientes présentaient une atrophie choriorétinienne aréolaire centrale. La patiente 

1 a été suivie durant plus de 15 ans. Une évolution lente et progressive de la maculopathie a 

été observée. Lors de la dernière visite, l'acuité visuelle était de 6/10 dans les deux yeux. 

Elle présentait un handicap marqué des suites du scotome annulaire. 

Thérapie et pronostic: 

auncun 

Conclusion: 

Les deux patientes présentaient une atrophie rétinienne annulaire périmaculaire. Les 

patients atteints d'une mutation 3243 de l' ADN mitochondrial devraient bénéficier d'un 

examen du fond d'œil à la recherche d'une maculopahtie, même s'ils sont asymptomatiques. 

Inversement, la découverte d'une telle maculopathie géographique devrait suggérer la 

possibilité d'une mutation au locus 3243 del' ADN mitochondrial, surtout en présence d'un 

diabète et/ou d'une surdité. 
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Hintergrund: Eine Punktmutation der mito
chondrialen DNA ist assoziiert mit dem MIDD 
Syndrom (maternally inherited diabetes, deaf
ness), mit dem MELAS Syndrom (Myopathie, 
Enzephalitis, Laktischer Azidose, Schlaganfall), 
Herz-, Magen-Darm-, endokriner und exokrinen 
Stôrungen. Wir berichten hier über eine beson
dere Makulopathie in zwei Patienten mit einer 
mtDNA 3243 Mutation. Anamnese und Befund: 
Fall 1: Eine 40-jahrige asymptomatische Pa
tientin wurde auf Diabetes untersucht. Seh
scharfe war 10/10 in beiden Augen. Fall 2: 
Eine 54-jahrige Patientin mit Taubheit und Di
abetes litt unter Sehverlust. Sehscharfe war 6/ 
10 für das rechte und 0,5/10 für das linke 
Auge. Beide Patientinnen prasentierten eine 
chorioretinale ringformige Atrophie. Fall 1 
wurde über 15 jahre nachuntersucht und pra
sentierte ein langsames und gemaBigtes For
tschreiten der Makulopathie mit einem Sehver
lust auf 6/10 beidseits, begleitet von einem 
gemaBigt behinderndem ringfôrmigen Skotom. 
Die Patientin 2 hatte keine weitere Nachunter
suchung. Therapie und Verlauf: Keine. Schluss
folgerung: Beide Patientinnen prasentierten 
eîne perimakulare ringfürmige Netzhautatro
phie. Patienten mit einer 3243 Mutation sollten 
auf eine Makulopathie untersucht werden, 
selbst bei asymptomatischem Status. Umge
kehrt sollte das Vorliegen einer solchen geogra
fischen Makulopathie auf die Môglichkeit einer 
Punktmutation des Lokus 3243 der mitochon
drialen DNA - besonders bei gleichzeitigem Di
abetes mellitus und/oder Taubheit - hindeuten. 

The mitochondrial DNA (mtDNA) is composed of 
16,569 base pairs that have been fully sequenced 

Background: A point mutation at the locus 
3243 of the mitonchondrial DNA (mtDNA) is 
associated with either the MIDD syndrome 
(maternally inherited diabetes, deafness), the 
MELAS syndrome (myopathy, encephalitis, lac
tic acidosis, stroke) or cardiac, digestive, endo
crine or exocrine dysfunctions. We report a pe
culiar maculopathy in two patients with an 
mtDNA 3243 mutation. History and Signs: 
Case 1: A visually asyrnptomatic 40-year-old 
woman was exarnined for screening of diabetic 
retinopathy. Visual acuity was 10/10 in both 
eyes. Case 2: A54-year-old woman with deaf
ness and diabetes complained of visual Joss. Vi
sual acuity was 6/10 for the right eye and 0.5 / 
10 for the left eye. Both patients exhibited a 
chorioretinal areolar atrophy. Case 1 was fol
lowed over 15 years and exhibited a slow pro
gression of the maculopathy with moderate 
Joss of visual acuity to 6/10 in both eyes, but 
rnarked handicap from the annular scotorna. 
Therapy and Outcome: None. Conclusion: Both 
patients presented a perimacular annular retin
al atrophy. Patients harbouring mtDNA 3243 
mutation should be examined for the presence 
of a maculopathy, even if they are asyrnpto
rnatic. Conversely, the finding of such a geo
graphic maculopathy should suggest the possi
bility of a point mutation at the locus 3243 of 
the mitochondrial DNA, especially in the pre
sences of diabetes mellitus and/or deafness. 

[ 1 ]. The mtDNA inheritance is almost exclusively 
maternai [2] with the rare exceptions of some 
cases with paternal rntDNA transmission [9]. 
Sperrn mitochondria disappear in early ernbryo-

Adjadj E et al. Mitochondrial DNA (mtDNA) ... l<lin Monatsbl Augenheilkd 2008; 225: 462-464 ' 
This document was prepared for the exclusive use of Elias Adjadj. Unauthorized distribution is strictly prohibited. 



genesis by selective destruction, inactivation or simple dilution 
by the vast surplus of oocyte mitochondria. Severa! significant 
point mutations have been identified. The 3243 mtDNA point 
mutation has been associated with: MELAS syndrome (myopa
thy, encephalopathy, Iactic acidosis, stroke), MIDD syndrome 
(maternally inherited diabetes and deafness), cardiac, digestive, 
endocrine and exocrine deficits (3, 4, 8, 11 ]. 
We report two patients with mtDNA 3243 point mutation who 
presented a peculiar annular maculopathy. 

A 40-year-old woman was referred for ophthalmological con
trai of her diabetes mellitus. She was visually asymptomatic. 
Her visual acuity was 10/10 in both eyes. There was no dia
betic retinopathy, but fundus examination revealed a bilateral 
annular and perimacular chorioretinal atrophy. Diabetes mel
litus was diagnosed at age 30 and a hypoacousia was noticed 
since age 27 (hearing aids since then). At age 49, lactic acido
sis and rhabdomyolysis were discovered during investigations 
for parainfectious subacute dyspnea. 
At age 55 she presented a pseudobulbar syndrome and a cere
bral MRl showed calcifications of the basal ganglia. Visual im
pairment was now present, impinging on daily life of the patient 
(reading, shopping). Her visual acuity was 6 /10 in bath eyes and 
an annular perimacular scotoma was present by Goldmann ld
netic perimetry Fig. 1 ). Fundus examination revealed a pro
gression of the perifoveolar chorioretinal atrophy. A few hae
morrhages were scattered at the posterior pole (early diabetic 
retinopathy) Fig. 2). Oculomotility was mildly symmetrically 
restricted in all direction of gaze more so far with slow saccades 
in all directions. A point mutation of the mtDNA at the locus 
3243 was then found, and a diagnosis of MELAS was given. 
Family history was remarkable for diabetes mellitus and deaf
ness in her mother, but genetic testing was not performed. 

A 54-year-old woman was referred for investigations of a visual 
impainnent oftwo years duration. Visual acuity was 6/10 in the 
right eye and 0.5/10 in the Ieft eye. Co Jour vision was 12/13 RE 
and 0/13 LE on Ishihara pseudoisochromatic plates. Pericentral 
annular scotoma was present in bath eyes, more pronounced in 
the left eye. The sensitivity of the remaining central island of vi
sion was normal in the right eye and decreased in the left eye 

Fig.3). Fundus examination revealed a well-circumscribed 
perifoveolar chorioretinal atrophy, more pronounced in the LE. 
There was no diabetic retinopathy Fig.4). Scotopic and pho-

Fig. 1 Patient 1 at age 55. Goldmann kinetic perimetry revealed absolute 
annular scotoma extending to 15- 20 degrees with a remainlng Island of 
central vision ln both eyes, 

Fig.2 Pattent 1 at age 55. Fundus photography showing perifoveolar 
chorioretinal atrophywlth the preservation of a central Island of remalning 
retina in both eyes. Early diabetic retinopathy was now present (few scat
tered retinal haemorrhages). 

Fig. 3 Patient2. Threshold automated statlc perlmetry revealed absolute 
annular scotoma extending to 15 degrees in both eyes with a remaining 
island of central vision of normal sensitivity in the right eye and decreased 
sensitivity in the left eye, 

tapie full field ERG was normal in bath eyes. Multifocal ERG was 
performed only for the RE and showed moderately decreased 
amplitudes of the central 20 degrees. Bilateral hypoacousia was 

diagnosis numberof age (years) sexratio macular visual Table 1 Presence of macular le-

Sue et al. 
[111 
Massln et 
al. [71 

Smith et 
al. [10] 
Latvala et 
al. [5] 

patients mean ± std dev {M/F) atrophy acuity loss sion in patients with 3243 mtDNA 

MELAS 14 42±17,6 6/8 57% 7,1 % 
point mutation (MELAS: myopa-
thy, encephalitis, lactic acidosis, 
stroke; MIDD: maternally inherited 

MIDD 35 49,4± 10,5 13/22 85.7% 26% diabetes, deafness) 
MELAS 3 46±2 3/0 66.6% 33.3% 
asyrnptornatic 12 18± 8 3/9 0% 0% 
carriers 
MIDD 13 49,4 4/9 77% 23% 

MELAS 26 44± 14 5 f.21 38% 15,4% 
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Fig. 4 Patient 2. Fundus photography showing perifoveolar chorioretinal 
atrophy with the preservation of a central island of remainlng retina, more 
so in the right eye. 

present since age 40, with hearing aids since. Non insulin-de
pendent diabetes mellitus was diagnosed at age 51. Point muta
tion at 3243 of the mtDNA was found. A diagnosis of MIDD was 
made. 
Family history revealed hypoacousia in her mother, sister and 
niece, but none suffered from visual Joss or diabetes mellitus. 
Genetie testing was not performed. 

No specific therapy was given. Progressive but slow visual im
pairment occurred in Case 1 (increased perieentral scotoma 
and decreased visual acuity), in parallel to the progression of 
the pericentral chorioretinal atrophy over 15 years of follow
up. No follow-up was available for Case 2. 

The prevalence of 3243 mtDNA point mutation in the general 
population is 2.36%0 [7]. The prevalence of MELAS and MIDD is 
unknown. However, 0.5 to 2.8% of diabetic patients carry the 
3243 mtDNA point mutation, ail with hearing Joss [4]. Retinal 
dystrophy is frequently found in MIDD (86%) [4, 8] and has 
been reported as frequent as 38 - 57 % in two series of 26 and 
14MELAS cases respectively [6, 12]. In bath MIDD and MELAS 
the progression of the retinopathy is slow and visual acuity is 
usually preserved until the late stage of the disease, as illustra
ted by our two patients. 
Despite the same 3243 rntDNA point mutation, sorne patients 
will present MIDD and others MELAS. It looks like MIDD might 
represent a milder form of the 3243 mtDNA point mutation as 
MIDD and MELAS share some identieal phenotypes (diabetes 
mellitus, hypoacousia, retinopathy) but MELAS is further asso
ciated with encephalopathy, lactie acidosis, and myopathy. Pa
tient 1 suffered from MELAS and exhibited also a global oph
thalmoplegia and complained of dysphagia. In one study, four 
members of a single family with 3243 mtDNA point mutation 
(one with MELAS) were examined and only one (the patient 
with MELAS) exhibited a geographieal atrophy of the macula 
[5]. Hence, phenotypie expression varies markedly amongst pa
tients carrying a 3243 point mutation of the mtDNA. There are 
multiple copies of mtDNA per cell. ln some cases, only a frac
tion of these rntDNA copies carries the mutation (heteroplas
my). Variation of heteroplasmy in different tissues might ex
plain at least partly the observed variations of phenotype [14]. 
An annular geographie retinal atrophy in the setting of diabetes 

mellitus and hearing Joss is very suggestive of 3243 mtDNA 
point mutation. Genetie screening should be performed, at least 
for genetie counselling. Since mtDNA is maternally transmitted, 
only women's offspring couic! be affected by the mutation and 
the children from affected fathers will most likely not exhibit 
the disease. In the presence of a maculopathy, full-field ERG 
can determine whether the retinopathy is limited to the macu
lar area (normal full-field ERG results) or is more diffuse (ab
normal full-field ERG results), hence carrying a worse visual 
prognosis. 
Only a few studies acldressecl the question of treatment. In one 
study, the long-term treatment of patients with a 3243 point 
mutation of the mtDNA using co-enzyme Q 10 influenced fa
vourably the clinieal course of the diabetes, the exercise intol
erance and the hearing Joss in some patients. However the clin
ical course of the retinopathy was not affected by the therapy 
[13]. In another study no effects were demonstratecl with L-car
nitine [10]. 
In summary, the retinopathy of patients carrying 3243 mtDNA 
point mutation involves the pericentral retina, sparing the per
ipheral retina outside the central 20 degrees. A relentless but 
slow progression of the annular scotoma is the rule. Neverthe
less, visual acuity is usually preservecl until the advancecl stage 
of the disease. 
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Figure 2: patiente 1 à l'âge de 55 ans; la photo du fonds d'oeil montre une atrophie choriorétinienne 
périfovéolaire avec préservation d'un ilot central de rétine des deux côtés. 

- ... -

Figure 3: patiente 2; la périmétrie statique automatisée montre un scotome annulaire s'étendant aux 
15° dans les deux yeux avec un ilot de vision centrale de sensibilité normale à l'oeil droit et de 
sensibilité diminuée dans l'oeil gauche 

Figure 4: Patiente 2; la photographie du fonds d'oeil montre une atrophie choriorétinienne 
perifovéolaire avec préservation d'un ilot centrale de rétine, principalement dans l'oeil droit 


