
Case Report

Truth is a daughter of time: a case of MELAS diagnosed 25 years
after initial manifestation
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The acronym MELAS (mitochondrial encephalopathy with lactic acidosis and stroke-like epi-
sodes) belies the true scope of one of the most prevalent mitochondriopathies in adults. While
the original description focused on neuromuscular symptoms, we now recognize this syndrome
as genetically well defined but phenotypically profoundly heterogeneous, as exemplified by our
experience. Here we report the case of a man who initially presented in 1986. In hindsight, his
was a classic manifestation of MELAS, but the illness was ascribed to an ill-defined viral en-
cephalitis. Over the years, diabetes and hearing impairment developed and his functional
status deteriorated progressively. It took the quarter of a century to arrive at the correct diagno-
sis. It is worthwhile to keep an open mind when dealing with chronically ill patients with a seem-
ingly clear-cut diagnosis.

INTRODUCTION

Mitochondriopathies are multi-system disorders affecting

virtually all organs and cause significant morbidity. The

3243A.G mutation in the mitochondrial DNA is one of the

most common and is associated with broad phenotypic diver-

sity. In consequence, patients carrying this mutation may

present to physicians in practically any medical speciality.

Not surprisingly the diagnosis and management of this dis-

order remains a challenge.

CASE REPORT

In 1986, a previously healthy 18-year-old male presented to

our hospital with a 1-week history of fever, headache and

vomiting. Meningism, but no focal neurological signs, was

noted on examination. Lumbar puncture was performed, re-

vealing slight elevation of protein in the cerebrospinal fluid

(CSF) but no increased cell count. Over the next few days,

right-sided weakness developed. Electroencephalogram

demonstrated left parieto-occipital focal slowing. Results of

T1/T2-weighted brain magnetic resonance imaging were

reported to be in keeping with an inflammatory process in the

left occipital area. The patient was commenced on acyclovir,

but herpes serology came back negative. When generalized

tonic-clonic seizures ensued, anticonvulsant therapy with

carbamazepine was established. The patient was finally dis-

charged with a provisional diagnosis of viral encephalitis,

although no causative agent was found. No residual neuro-

logical deficits persisted. In 1989, hearing impairment was

first documented and ascribed to the previous encephalitis.

The following years saw recurrent admissions for seizures,

and sodium valproate was added. The patient’s functional

status deteriorated progressively. In 1999, he was diagnosed

with diabetes mellitus, requiring insulin straightaway.

The patient’s sister was admitted to our department in

October 2010 with gross oedema of the legs. Her medical his-

tory included diabetes and sensorineural deafness. Advanced

renal impairment was noted. In view of her phenotype, we

suspected maternally inherited diabetes and deafness (MIDD).

The 3243A.G mutation in the MT-TL1 gene of the mito-

chondrial DNA (mtDNA) was subsequently demonstrated in

blood leucocytes, confirming the diagnosis.

When her brother was admitted in October 2011 for anorexia,

we re-evaluated his past medical notes. In the initial CSF ana-

lysis, no lactate levels had been checked. Electrocardiogram

showed Wolff – Parkinson – White syndrome. Macular dys-

trophy, but no signs of diabetic retinopathy, was found on
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fundoscopy. CT scan of the brain showed diffuse cerebral

atrophy, bilateral basal ganglia calcification and a left

parieto-occipital hypodensity, likely representing a previous

stroke-like event (Fig. 1). Mitochondrial encephalopathy with

lactic acidosis and stroke-like episodes (MELAS) was deemed

a likely explanation for his multi-systemic disease and was

confirmed by demonstration of the 3243A.G transition in

blood and urine. The heteroplasmy rate (the mixture of normal

and mutated mitochondrial DNA) was 50 and 90%, respect-

ively. Anticonvulsant therapy was switched to levetiracetam

and treatment with coenzyme Q10 was started. The patient

now lives in a nursing home. Follow-up at our unit has been

arranged.

DISCUSSION

The 3243A.G mtDNA mutation constitutes the most

common cause of mitochondrial disease in adults, with a

reported incidence of up to 200/100 000 [1]. The protean man-

ifestations include asymptomatic carrier state, cardiac conduc-

tion defects, hearing impairment with or without diabetes,

MIDD and MELAS [2]. As our case highlights, overlaps do

occur. There is a significant variability in disease progression.

Although no curative treatment is available to date, consider-

able progress has been made over the past decade in establish-

ing diagnosis and aides for follow-up [3]. Characteristic

radiological anomalies, such as bilateral basal ganglia calcifi-

cation, focal hypodensities, and generalized atrophy, can be

detected on cerebral imaging [4]. Increased lactate levels in

serum, and particularly in the CSF, are salient features in

screening. ‘Ragged-red fibres’ are the hallmark feature in the

muscle of most patients and are virtually thought synonymous

with MELAS and other mitochondriopathies [5]. However,

mutation load in urinary epithelial cells has been shown to

correlate well with disease activity, obviating the need for

muscle biopsy in many cases [6]. Coenzyme Q10 is commonly

prescribed and benefit is anecdotally reported. Sodium val-

proate is best avoided, because it negatively interferes with

mitochondrial function [7]. L-Arginine has emerged as a po-

tentially helpful remedy in acute as well as chronic MELAS

[8]. Although the syndrome was initially described as relent-

lessly progressive and usually fatal in early life, patients carry-

ing this mutation may have lesser symptoms and a normal life

span [9]. Regular assessment for other organ involvement,

such as for cardiomyopathy, proteinuria or myopathy, is

recommended. Family screening is advocated, and clinical

presentation of relatives may aid diagnosis as in the present

case. It is worthwhile to keep an open mind when dealing with

chronically ill patients with a seemingly clear-cut diagnosis.

In this patient, the ultimate cause for his debilitating illness was

established 25 years after his initial presentation.

REFERENCES

1. Manwaring N, Jones MM, Wang JJ, Rochtchina E, Howard C, Mitchell P,
et al. Population prevalence of the MELAS A3243G mutation.
Mitochondrion 2007;7:230–3.

2. Murphy R, Turnbull DM, Walker M, Hattersley AT. Clinical features,
diagnosis and management of maternally inherited diabetes and deafness
(MIDD) associated with the 3243A.G mitochondrial point mutation.
Diabet Med 2008;25:383–99.

3. Schaefer AM, Phoenix C, Elson JL, McFarland R, Chinnery PF,
Turnbull DM. Mitochondrial disease in adults: a scale to monitor
progression and treatment. Neurology 2006;66:1932–4.

4. Sue CM, Crimmins DS, Soo YS, Pamphlett R, Presgrave CM,
Kotsimbos N, et al. Neuroradiological features of six kindreds with
MELAS tRNA(Leu) A2343G point mutation: implications for
pathogenesis. J Neurol Neurosurg Psychiatry 1998;65:233–40.

5. McFarland R, Turnbull DM. Batteries not included: diagnosis and
management of mitochondrial disease. J Intern Med 2009;265:210–28.

6. Whittaker RG, Blackwood JK, Alston CL, Blakely EL, Elson JL,
McFarland R, et al. Urine heteroplasmy is the best predictor of clinical
outcome in the m.3243A.G mtDNA mutation. Neurology 2009;72:
568–9.

7. Windpessl M, Müller P. Valproic acid and MELAS: a word of warning.
Intern Med 2013;52:1011.

8. Kerr DS. Treatment of mitochondrial electron transport chain disorders: a
review of clinical trials over the past decade. Mol Genet Metab
2010;99:246–55.

9. Higashikata T, Koyama J, Shimada H, Yazaki M, Owa M, Ikeda S. An
80-year-old mitochondrial disease patient with A3243G tRNA(Leu(UUR))
gene presenting cardiac dysfunction as the main symptom. Intern Med
2001;40:405–8.

Figure 1: Cerebral computed tomography of a 40-year-old man showing gen-

eralized cerebral atrophy, bilateral basal ganglia calcification (asterisks) and a

left parieto-occipital hypodensity (arrow).
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