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ABSTRACT
MELAS – an acronym for mitochondrial encephalomyopathy, lactic acidosis and stroke-like episodes – is a multiorgan 

disease caused by a mutation in mitochondrial DNA (mtDNA). Its clinical manifestations are highly variable; mainly stroke-

like episodes, seizures, recurrent headaches, or muscle weakness. However, gastrointestinal complications such as chronic 

intestinal pseudo-obstruction (IPO), pancreatitis, gastroparesis and hepatopathy are also common.

In this report we describe a young patient with gastrointestinal complication of MELAS which led to superior mesenteric 

artery syndrome (SMAS). It is rare but not surprising combination and should be considered in cases with significant weight 

loss and resistance to symptomatic treatment. The optimal energy support is the main pillar of the treatment.
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LEARNING POINTS 
•	 Gastrointestinal complications of MELAS such as chronic intestinal pseudo-obstruction, pancreatitis and gastroparesis can 

lead to undernutrition.

•	 Superior mesenteric artery syndrome is a rare condition but should be considered in cases with significant weight loss and 

resistance to symptomatic treatment. 

•	 Optimal caloric intake and energy support can improve the condition of patients with MELAS.
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was chosen as a treatment with a nasogastric tube for 

decompression.

According to his energy requirement and the need 

for arginine supplementation for MELAS syndrome, a 

commercially prepared all-in-one bag was chosen, containing 

1,600 kcal and 8.37 g of arginine. On this regimen the patient 

gained 13 kg and his BMI increased to 16.96 kg/m2 after one 

year. The nasogastric tube could then be removed. 

Tolerance of oral intake also improved, starting with liquids 

and later solid foods without recurrence of vomiting. 

Gastrointestinal complications were ameliorated; 

constipation was managed by lactulose. We have been able to 

slowly reduce parenteral nutrition and oral supplementation 

with L-arginine, and L-citrulline was started.

Throughout the duration of HPN (2020–2022), four 

admissions to department of neurology were necessary 

for intravenous administration of L-arginine because of the 

stroke-like episodes (Fig. 2). These were probably evoked by 

INTRODUCTION
MELAS, first described by this acronym by Pavlakis and 

Phillips in 1984[1], is a rare mitochondrial disorder inherited 

from the mother. It typically manifests between ages of 2 

and 40; the late onset form of the disease (after 40) usually 

presents less aggressively[2].

Defects in mitochondrial metabolism cause imbalance 

between energy generation and its demand. Tissues with 

the highest metabolic rate such as brain, eyes, inner ear, and 

skeletal and heart muscle, are the most affected. This leads 

to multiorgan dysfunction.

Anaerobic glycolytic activities are increased due to impaired 

function of the mitochondrial respiratory chain and oxidative 

phosphorylation. As a result, lactic acid is accumulated 

during acute attacks[3].

At least 30 different mitochondrial mutations associated 

with MELAS have been described. A3243G (about 80% of 

patients) and T3271C (7%–15% of patients) mutations in the 

MT-TL1 gene encoding the mitochondrial tRNA Leu(UUR) 

are the most common, but are not specific[4,5].

There is no general agreement regarding treatment of 

these individuals and the management remains largely 

symptomatic. This means restoring the nitric oxide 

production, increasing mitochondrial biogenesis, modulating 

their autophagy and stabilising mitochondrial membranes[6].

CASE DESCRIPTION
We present a case of 22-year-old male with MELAS 

syndrome diagnosed in childhood. The main manifestations 

were stroke-like episodes, but he was also treated for 

pancreatitis and perimyocarditis in the past. In June 2019, 

he was admitted to our department for symptomatic 

hyponatraemia (120 mmol/l) caused by recent change of 

antiepileptic medication.

In the first year after the hospitalisation, he required 

repeated medical attention because of gastroparesis-

associated vomiting. This was attributed to MELAS syndrome 

and initially the patient responded well to treatment with 

parenteral rehydration and prokinetics. After one year, 

however, the condition became resistant to conservative 

therapy and patient was unable to tolerate oral intake. 

Ultrasound of the abdomen revealed distention of the 

stomach and duodenum. Diagnostic workup included 

gastroscopy which revealed a hook-type stomach. 

During colonoscopy, a polypectomy of a sessile polyp was 

performed. Histological examination did not confirm a 

malignant transformation.

Over six months, the patient lost 7 kg of body weight and his 

body mass index (BMI) dropped from 14.88 kg/m2 to 12.46 

kg/m2. A nasojejunal tube was inserted to provide enteral 

nutrition but was dislocated. An abdominal CT scan (Fig. 1) 
showed dilatation of stomach caused by superior mesenteric 

artery syndrome (SMAS or Wilkie’s syndrome). This occurs 

when the aortomesenteric angle decreases to less than 14°. 

The patient refused both surgical treatment and jejunostomy 

insertion. Considering this, home parenteral nutrition (HPN) 

Figure 1. Abdominal CT scan (sagittal and axial plane) – the duodenum 

is compressed between the aorta and the superior mesenteric artery 

(aortomesenteric angle less than 14°). 
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prolonged and recurrent infections of the respiratory tract. 

Currently, a supplementary HPN still continues due to the 

intolerance of enteral nutrition formulas and therefore an 

inability to achieve an adequate energy intake by a normal 

oral diet.

DISCUSSION
Gastrointestinal complications are common in MELAS, 

estimated to affect 64%–77% of patients[6]. The most 

common symptoms include gastroesophageal reflux, 

constipation, gastroparesis, vomiting, progressive intestinal 

pseudo-obstruction (IPO), pancreatitis and hepatopathy. 

The underlying pathophysiological mechanisms of 

gastrointestinal dysmotility in mitochondrial diseases 

are not completely understood[7]. The aetiology may 

include loss of interstitial cells of Cajal, marked atrophy of 

muscularis propria and the presence of cytochrome c oxidase 

(COX) deficiency within the layers of smooth muscle[8,9]. 

Histological examination of tissue samples from affected 

individuals shows visceral myopathy. There were different 

levels of heteroplasmic mtDNA mutation[9,10], extensive 

microvacuolation and necrosis in the intestinal muscle 

layers, while the ganglion cells were intact[9,11]. Endothelial 

dysfunction, which results in a decreased vasodilatory 

capacity in the small arteries, has also been reported. A 

centrally mediated mechanism called a neurogastrointestinal 

crisis has been hypothesised. It could explain concomitant 

occurrence of stroke – such as episodes and IPO[9].

The study by Belal et al.[12] has revealed glutamate as a 

promising biomarker of disease severity. Metabolisation 

through the glutamate pathway was significantly increased 

in the cells from individuals affected by MELAS, with direct 

correlation between its concentration and the heteroplasmy 

level. 

The first documented gastrointestinal problem in our patient 

was an attack of acute pancreatitis; then gastroparesis, 

constipation and IPO occurred. 

There is no known causal treatment for MELAS or its 

gastrointestinal complications. It is hypothesised that the 

key therapy is an optimal energy supply[13]. Based on the 

limited amount of clinical studies, several supplements have 

been used to try and improve its symptoms. This includes 

immunonutrition, arginine and/or citrullin, antioxidants, 

cofactors and mitochondrial substrates (coenzyme Q10, 

riboflavin, taurine, L-carnitine) as well as symptomatic 

therapies such as prokinetics, nutritional support and 

surgery[6,9,14].

Arginine and citrulline are both precursors of nitric oxide 

(NO), so their reduced availability can contribute to 

its decreased production. During stroke-like episodes, 

intravenous administration of arginine hydrochloride is 

essential. The recommended dose is 500 mg/kg in children 

or 10 g/m2 of body surface in adults, followed by a continuous 

intravenous infusion for 3–5 days. Once an individual with 

MELAS has the first stroke-like episode, arginine should 

be administered prophylactically to reduce the risk of its 

recurrence. In this case, 150–300 mg/kg/day of oral arginine 

divided into three doses should be administered[6].

Lactic acidaemia resulting from the inability of dysfunctional 

mitochondria to generate sufficient adenosine triphosphate 

is also a common finding. In addition, deficiency of NO can 

result in hypoperfusion due to decreased oxygen delivery to 

peripheral tissues and a shift to anaerobic glycolysis, further 

worsening the condition[6]. 

If metabolic decompensation occurs in these patients, 

identifying the underlying cause and deciding on the best 

treatment strategy while maintaining an adequate balance 

of proteins and nutrients is important. There are no exact 

data, and the individual state of catabolism should be taken 

into account[14]. 

In high-risk patients (starvation lasting longer than 10 days, 

BMI under 16 kg/m2) nutritional support should be started 

slowly to prevent development of refeeding syndrome. 

Thiamine, a cofactor of glucose metabolism, is in higher 

demand after refeeding; its supplementation (200–300 mg/

day for at least the first 3–5 days) is therefore important[15]. 

Phosphate is part of adenosine triphosphate and adenosine 

diphosphate, which are involved in energy processes. Its 

deficiency can lead to cellular dysfunction, hypocontractility 

of respiratory muscles and myocardium, but also 

neurological complications such as paresthesis, convulsions 

and paralysis[15]. 

Supplementation of vitamins and antioxidants (ascorbic acid, 

vitamin E, riboflavin) or more specifically immunonutrition 

(arginine, leucine, isoleucine, valine, glutamine, omega-3 

fatty acids) plays crucial role in the metabolic compensation 

of patients with MELAS. In case of patients who are critically 

ill or the absence of oral feeding, this can be achieved by 

parenteral nutrition. Energy intake generally recommended 

during the rehabilitation phase is 30 kcal/kg of ideal body 

Figure 2. A brain magnetic resonance scan after a stroke-like episode. 



© EFIM 2024 - European Journal of Case Reports in Internal Medicine - Doi: 10.12890/2024_004268

REFERENCES

1.	 Pavlakis SG, Phillips PC, DiMauro S, De Vivo DC, Rowland LP. 
Mitochondrial myopathy, encephalopathy, lactic acidosis, and strokelike 
episodes: a distinctive clinical syndrome. Ann Neurol 1984;16:481–488. 

2.	 Yatsuga S, Povalko N, Nishioka J, Katayama K, Kakimoto N, Matsuishi 
T, et al. MELAS: a nationwide prospective cohort study of 96 patients in 
Japan. Biochim Biophys Acta 2012;1820:619–624. 

3.	 Pia S, Lui F. Melas Syndrome. In: StatPearls [Internet]. Treasure Island 
(FL): StatPearls Publishing; 2021 Jan.

4.	 Kobayashi Y, Momoi MY, Tominaga K, Momoi T, Nihei K, Yanagisawa M, 
et al. A point mutation in the mitochondrial tRNA(Leu)(UUR) gene in 
MELAS (mitochondrial myopathy, encephalopathy, lactic acidosis and 
stroke-like episodes). Biochem Biophys Res Commun 1990;173:816–822. 

5.	 Goto Y, Nonaka I, Horai S. A new mtDNA mutation associated with 
mitochondrial myopathy, encephalopathy, lactic acidosis and stroke-like 
episodes (MELAS). Biochim Biophys Acta 1991;1097:238–240. 

6.	 El-Hattab AW, Adesina AM, Jones J, Scaglia F. MELAS syndrome: clinical 
manifestations, pathogenesis, and treatment options. Mol Genet Metab 
2015;116:4–12.

7.	 Finsterer J, Frank M. Gastrointestinal manifestations of mitochondrial 
disorders: a systematic review. Therap Adv Gastroenterol 2017;10:142–
154. 

8.	 Betts J, Barron MJ, Needham SJ, Schaefer AM, Taylor RW, Turnbull 
DM. Gastrointestinal tract involvement associated with the 3243A>G 
mitochondrial DNA mutation. Neurology 2008;70:1290–1292. 

9.	 Ng YS, Feeney C, Schaefer AM, Holmes CE, Hynd P, Alston CL, et al. 
Pseudo-obstruction, stroke, and mitochondrial dysfunction: A lethal 
combination. Ann Neurol 2016;80:686-692. 

10.	 Kishimoto M, Hashiramoto M, Kanda F, Tanaka M, Kasuga M. 
Mitochondrial mutation in diabetic patient with gastrointestinal 
symptoms. Lancet 1995;345:452.

11.	 Kuroiwa T, Kuwata T, Nakayama T, Takemura T, Sakuta M, Ichinose 
S, et al. Mitochondrial encephalomyopathy showing prominent 
microvacuolation and necrosis of intestinal smooth muscle cells: a case 
diagnosed by rectal biopsy. Acta Neuropathol 1998;96:86–90. 

12.	 Belal S, Goudenège D, Bocca C, Dumont F, Chao De La Barca JM, 
Desquiret-Dumas V, et al. Glutamate-Induced Deregulation of Krebs 
Cycle in Mitochondrial Encephalopathy Lactic Acidosis Syndrome 
Stroke-Like Episodes (MELAS) Syndrome Is Alleviated by Ketone Body 
Exposure. Biomedicines 2022;10:1665. 

13.	 Seessle J, Stremmel W, Ebinger F, Merle U. An unusual case of paralytic 
ileus. Z Gastroenterol 2012;50:1161-1165. 

14.	 Pérez-Cruz E, González-Rivera C, Valencia-Olvera LdCG, Pérez-Cruz 
E, González-Rivera C, Valencia-Olvera LDCG. Immunonutrition for 
the acute treatment of MELAS syndrome. Endocrinol Diabetes Nutr 
2021;28:S2530-0164(21)00151-8.

15.	 National Institute for Health and Clinical Excellence. Nutrition support 
in adults Clinical guideline CG32. 2006. [cited 2023 Nov 27]. Available 
from: www.nice.org.uk/page.aspx?o=cg032 .

16.	 Lim JE, Duke GL, Eachempati SR. Superior mesenteric artery 
syndrome presenting with acute massive gastric dilatation, gastric wall 
pneumatosis, and portal venous gas. Surgery 2003;134:840–843.

17.	 Baber YF, O’Donnell C. Sudden Death Due to Undiagnosed Wilkie 
Syndrome. Am J Forensic Med Pathol 2016;37:54-56. 

18.	 Unal B, Aktaş A, Kemal G, Bilgili Y, Güliter S, Daphan C, et al. Superior 
mesenteric artery syndrome: CT and ultrasonography findings. Diagn 
Interv Radiol 2005;11:90-95. 

19.	 Van Horne N, Jackson JP. Superior Mesenteric Artery Syndrome. 
[Updated 2021 Jul 21]. In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2021.

20.	 Gerasimidis T, George F. Superior mesenteric artery syndrome. Wilkie 
syndrome. Dig Surg 2009;26:213–214.

21.	 Ko KH, Tsai SH, Yu CY, Huang GS, Liu CH, Chang WC. Unusual 
complication of superior mesenteric artery syndrome: spontaneous 
upper gastrointestinal bleeding with hypovolemic shock. J Chin Med 
Assoc 2009;72:45–47.

22.	 Yee ML, Wong R, Datta M, Fazlo TN, Ebrahim MM, Mcnamara EC, et al. 
Mitochondrial disease: an uncommon but important cause of diabetes 
mellitus. Endocrinol Diabetes Metab Case Rep 2018;2018:18-0091. 

23.	 Kwon OY, Lim SG, Park SH. Mitochondrial encephalomyopathy, 
lactic acidosis, and stroke-like episode leading to recurrent superior 
mesenteric artery syndrome. Am J Emerg Med 2014;32:951.e1-2.

weight, or it can be estimated by various prediction formulas 

such as the Harris-Benedict equation. When there is a high 

risk of refeeding syndrome it is advised to start at 10 kcal/

kg/day with slow increases when stabilisation is achieved[15].

Superior mesenteric artery syndrome (SMAS) also known 

as Wilkie’s syndrome, is caused by vascular compression 

of the third part of the duodenum in the angle between 

the aorta and the superior mesenteric artery. It is a rare 

but well-recognised clinical entity[16]. The presence of the 

retroperitoneal fat in this region typically protects the 

duodenum by maintaining the aortomesenteric angle at 25°–

60°. However in the case of Wilkie’s syndrome it decreases 

to only 6°–15°[17]. According to studies, its prevalence in the 

general population varies between 0.013% and 0.78%[18].

Aside from significant weight loss[19], SMAS can also be 

caused by incomplete rotation of the duodenum, abnormally 

high insertion and shortness of the ligament of Treitz, 

and surgical correction of scoliosis[20]. These conditions 

result in complete or partial duodenal obstruction[20], and 

typically present with epigastric pain, nausea, eructations, 

voluminous vomiting (bilious vomit or partially digested 

food), postprandial discomfort and sometimes subacute 

small bowel obstruction[17]. 

Initial management of this condition is largely symptomatic, 

which includes decompression by nasogastric tube, 

parenteral rehydration, and nutrition. Surgical procedures, 

such as duodenojejunostomy, should be considered if there 

is no improvement[19]. Delay in diagnosis of SMAS can result 

in malnutrition, dehydration, vomiting with electrolyte 

imbalance, gastric pneumatosis[16], hypovolemia, massive 

gastrointestinal haemorrhage[21] and even death secondary 

to gastric perforation.

There are only a few case reports of MELAS associated 

with Wilkie’s syndrome[16,22], or recurrent SMAS[23], and in 

our patient malnutrition caused by MELAS led to SMAS. 

Symptoms of these two conditions can be similar; this can 

be one of the reasons why was the diagnosis of SMAS was 

delayed. 

There is a strong predisposition to malnutrition in patients 

with MELAS which can result in significant weight loss. 

Association with SMAS is therefore not surprising. Based 

on current knowledge about pathophysiology of MELAS, 

optimal caloric intake including supportive treatment 

by parenteral nutrition improves the condition of these 

patients. 


