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Introduction

Mitochondrial neurogastrointestinal encephalomyopathy 
(MNGIE) is a neurodegenerative disease resulting from muta-
tions in the gene encoding thymidine phosphorylase (TP). Mito-
chondrial myopathy with ptosis and progressive external oph-
thalmoplegia includes peripheral neuropathy, gastrointestinal 
motility disorder causing severe cachexia, and leukoencepha-
lopathy without cognitive loss [1]. The disease begins on aver-
age in the second decade, and patients die in the fourth decade, 
depending on the degree of gastrointestinal involvement [2]. 
The first symptoms usually occur in the gastrointestinal tract, 
followed by symptoms of the ocular and neurological systems. 
Diagnosis may be difficult due to the complexity of clinical pre-
sentation [3]. A case of MNGIE presenting with subacute weak-
ness and acute axonal loss added to demyelinating polyneuro-
pathic involvement on electromyography is presented in our 
clinic.

Case report

A 19-year-old male patient presented to the emergency de-

partment with complaints of instability, loss of strength and 
numbness in both arms and legs that started 2 weeks ago. The 
general appearance of the patient was extremely cachectic. 
His muscles were atrophied and he had a frail appearance. He 
had begun to fall due to weakness and instability, which began 
around the age of 11. For this reason, he was frequently admit-
ted to the hospital with extremity fractures and received medi-
cal help. From the age of 13, he had diarrhea without blood 
and mucus, which was 2-4 times a day. He had been followed 
up and treated 3 years ago for intussusception and ileus. About 
6 months ago, he was examined by an ophthalmologist due to 
strabismus, a glasses were prescribed for him, but he could not 
get glasses yet. He had been admitted to the hospital many 
times with gastrointestinal and neurological symptoms. In his 
neurological examination, he had oculomotor nerve palsy in 
the left eye, proximal muscle strength of both lower extremities 
4/5, distal muscle strength 2/5, both upper extremities proxi-
mal muscle strength 4/5, distal muscle strength 3/5. He has 
hypoesthesia and numbness in the glove-sock distribution in 
the distal of her extremities. Deep tendon reflexes were absent. 
The patient was able to take several steps with a single support. 
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Guillain-Barre syndrome and Charcot-Marie-Tooth disease were 
evaluated with EMG with preliminary diagnoses. EMG showed 
findings consistent with acute axonal loss added to demyelin-
ating involvement (Table 1). Due to the subacute onset of the 
patient’s clinic and findings consistent with demyelinating poly-
neuropathic involvement and acute axonal loss in EMG, a 5-day 
intravenous immunoglobulin (IVIG) treatment at a dose of 0.4 
g/kg was started with the diagnosis of Guillain-Barre syndrome. 

Table 1A: Sensory NCS.

Nerve / 
Sites Rec. Site Latency 

ms
Peak 

Ampl µV
Distance 

cm Velocity m/s

L HAND - CTS

Median 
Dig II Wrist NR NR 14 NR

Median 
Palm Wrist NR NR 8 NR

Ulnar 
Dig V Wrist NR NR 14 NR

R SURAL – Lat Malleolus

Calf Lat Mal-
leolus NR NR   

L SURAL – Lat Malleolus

Calf Lat Mal-
leolus NR NR   

Table 1B: Motor NCS

Nerve / 
Sites Latency ms Ampl mV Distance cm Velocity m/s

L MEDIAN - APB

Wrist 4,25 5,6 5  

Elbow 11,30 3,4 21 29,8

L ULNAR - ADM

Wrist 3,80 4,9   

B. Elbow 10,80 3,8 23 32,9

R COMM PERONEAL - EDB

Ankle NR NR   

L COMM PERONEAL - EDB

Ankle NR NR   

R TIBIAL(KNEE) - AH

Ankle NR NR   

L TIBIAL(KNEE) - AH

Ankle NR NR   

Table 1C: Needle EMG.

EMG Summary 
Table

 

 
Spontaneous MUAP

Recruit-
ment

 
IA Fib PSW Fasc H.F. Amp Dur. PPP Pattern

R. TIB ANTERIOR N 3+ 3+ None None - - -
No 

Activity

R. 
GASRTROCN(MED)

N 2+ 2+ None None - - -
No 

Activity

R. FIRST D 
INTEROSS

N 2+ 2+ None None - -
No 

Activity

R. BICEPS N None None None None - -
No 

Activity

L. FIRST D 
INTEROSS

N None 1+ None None - - -
No 

Activity

T2- Fluid Attenuated Inversion Recovery(FLAIR) sequence 
cranial magnetic resonance (MR) imaging revealed symmetrical 
hyperintense lesions in the supratentorial and infratentorial re-
gions. Hyperintense lesions were detected in bilateral centrum 
semiovale, periventricular white matter, internal and external 
capsule, bilateral thalamus, mesencephalon and pons levels, 
and cerebellum dentate nucleus levels (Figure 1). 

Figure 1: Hyperintense lesions at the levels of bilateral centrum 
semiovale, periventricular white matter, internal and external cap-
sule, bilateral thalamus, mesencephalon and pons, cerebellum 
dentate nucleus in T2-FLAIR sequence cranial magnetic resonance 
(MR) imaging

Thymidine phosphorylase gene mutation was detected in 
the DNA analysis sent for MNGIE due to the patient’s gastroin-
testinal findings, ophthalmoplegia and peripheral neuropathy. 
He was included in the physical therapy and exercise program 
in terms of pes cavus and ambulation. An ankle joint orthosis 
(AFO) was fitted to increase mobilization. There were no signifi-
cant findings in the vasculitis panel, serum and urine immuno-
fixation, and protein electrophoresis tests. The patient was dis-
charged after approximately 15 days of clinical follow-up, taking 
a few steps alone with articulated AFO.

Discussion

Mitochondrial neurogastrointestinal encephalomyopathy 
(MNGIE) is a very rare disease caused by mutations in TYMP, 
the gene encoding the thymidine phosphorylase enzyme. The 
resulting enzyme deficiency leads to a systemic accumulation 
of thymidine and 2’-deoxyuridine, and eventually to mitochon-
drial failure due to the progressive acquisition of secondary mi-
tochondrial DNA (mtDNA) mutations and mtDNA depletion[4].

Symptoms such as dysphagia, early satiety, nausea, vomiting 
and diarrhea are seen due to the degeneration of the autonom-
ic nervous system in the digestive system. Generally, this results 
in increased muscle breakdown and a cachectic appearance [5]. 
Neurological findings such as peripheral neuropathy, mitochon-
drial myopathy, and progressive external ophthalmoplegia oc-
cur. Initially, the lower extremities are affected. The mean age 
of onset is 17.9. Patient survival is generally related to the de-
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gree of gastrointestinal involvement, and patients die at a mean 
age of 37.6 years as a result of cachexia, peritonitis, esophageal 
bleeding, intestinal rupture, or aspiration pneumonia [2].

Due to the very rarity, complex clinical presentation, and 
non-specific initial findings of MNGIE, patients seek medical 
care for many years without being properly diagnosed. Among 
the non-specific symptoms, 50% are gastrointestinal, 20% are 
ocular, and the rest are neuropathic and myopathic. Most of 
these symptoms begin in childhood. As a result, patients are 
often misdiagnosed or late, despite going through a range of 
specialties [3]. Reported misdiagnoses include gastrointestinal 
diseases such as anorexia nervosa, Chron’s disease, esophagitis 
and gastritis, Celiac disease, Whipple’s disease, inflammatory 
bowel disease, irritable bowel syndrome, and intestinal pseu-
do-obstruction [6-10]. Due to the progression of neurological 
symptoms and the emergence of new neurological findings in 
certain stages of the disease, some patients have been misdi-
agnosed as chronic inflammatory demyelinating polyneuropa-
thy, Charcot-Marie-Tooth disease, Kearns-Sayre syndrome, and 
chronic progressive external ophthalmoplegia [11-13].

Patients are subjected to unnecessary treatments and surgi-
cal interventions due to misdiagnoses. As with many other rare 
diseases, diagnostic delays reported between 5 and 10 years in 
MNGIE patients are not uncommon [14]. Because the disease 
is a progressive neurodegenerative process, late diagnosis and 
treatment are associated with poor prognosis [15].

MNGIE patients often present with gastrointestinal symp-
toms such as diarrhea, nausea, dysphagia, pseudo-obstruction, 
and neurological findings such as ophthalmoplegia, peripheral 
neuropathy, and mitochondrial myopathy. The first symptoms 
usually belong to the gastrointestinal system, followed by symp-
toms of the ocular and neurological system. Accurate diagno-
sis is difficult because gastrointestinal, ocular, neuropathic and 
myopathic findings are rarely seen simultaneously. Diagnosis 
can be difficult due to the complexity of the clinical presenta-
tion, the development of new findings belonging to different 
systems at certain stages of the patient, and non-specific symp-
toms. Patients are often subjected to many examinations and 
treatments by various specialties until the correct diagnosis is 
made. When the literature is examined, it may take years to 
make a correct diagnosis in MNGIE, as is seen in rare diseases 
[3].

It is expected that promising effective treatments will be 
found in the near future with experimental treatment strategies 
such as hemodialysis and peritoneal dialysis [16], platelet infu-
sions [14], allogeneic hematopoietic stem cell transplantation, 
erythrocyte encapsulated thymidine phosphorylase, and liver 
transplantation [1]. Therefore, early and accurate diagnosis of 
MNGIE patients is very important to reduce the risk of multisys-
temic complications and to receive effective treatment.
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