HQI CHUNG MELAS: BAO CAO TRUONG HOP VA TONG QUAN Y VAN
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Mé dau: Hoi chimg MELAS (bénh ndo ty thé, toan chuyén hoa va cac con dang nhdi méu ndo) 1a mét réi
loan da co quan, chu yéu anh hudng 18n hé than kinh va co, giy ra bai dot bién caa DNA ty thé. Hoi ching
MELAS dugc biéu hién véi céc triéu ching phuc tap va khong dac hiéu, khé phan biét voi mot vai bénh ly
khac trén 1am sang nhu nhdi méau ndo, viém ndo do virus, hoi ching bénh Iy ndo sau c6 héi phuc (PRES).
Bio cao tredng hep: Trong bai bao nay, ching tdi bao cdo mot truong hop hiém gap cua bénh nhan nam, 21
tudi, nhap bénh vién Cho Ray vi nhiéu con co giat, dau dau, giam thi lyc, budn ndn va ndn. Cac dau hiéu goi
y hoi chung MELAS di duoc phat hién trén hinh chup cit 16p vi tinh, cong huong tir va cong huéng tir phd
n3o. Bénh nhan sau d6 dwoc xét nghiém ndng do lactate mau, dich ndo tuy, ddng thoi giai trinh ty gen nham
xac dinh chan doan. Két qua xét nghiém ghi nhan co ting ndng d¢ lactate méu va dich ndo tay. Giai trinh ty
gen cho thay c6 dot bién thay thé adenine thanh guanine tai vi tri nucleotide 3243 cua DNA ty thé, qua d6
giup chan doan xac dinh hoi ching MELAS.
K&t luan: Cac phuong tién hinh anh hoc than kinh, dic biét 1a cong huong tir va cong hudng tir phd nao co
vai tro quan trong trong goi y chan doan hoi chang MELAS

Tir khoa: héi chiing MELAS, cdc con dang nhéi mau ndo, bénh Iy néo ty thé.

NEUROIMAGING OF MELAS SYNDROME: A CASE REPORT AND LITERATURE REVIEW

Cao Thién Twong, Tran Bic Hdi, Lé Nhgt Minh, Ton Long Hoang Than, Nguyén Tri Diing, Nguyén Huynh Nhdt Tuan®
Introduction: MELAS syndrome (mitochondrial encephalomyopathy, lactic acidosis, and stroke-like
episodes) is a multisystem disorder that primarily affects the nervous system and muscles, caused by mutations
in mitochondrial DNA (mtDNA). The syndrome presents with complex and nonspecific symptoms, making
it challenging to distinguish from other conditions such as ischemic stroke, viral encephalitis, and posterior
reversible encephalopathy syndrome (PRES).

Case report: In this article, we report a rare case of a 21-year-old male patient who was admitted to Cho Ray
Hospital with multiple episodes of seizures, headache, vision loss, nausea, and vomiting. Signs indicative of
MELAS syndrome were identified through cerebral CT scan, MRI, and MR spectroscopy. The patient
subsequently underwent tests for blood and cerebrospinal fluid lactate levels, and genetic sequencing for a
definitive diagnosis. Test results showed elevated lactate levels in both blood and cerebrospinal fluid. Genetic
sequencing revealed a mitochondrial DNA mutation characterized by an adenine to guanine substitution at
nucleotide position 3243, confirming the diagnosis of MELAS syndrome.

Conclusions: Neuroimaging modalities, particularly MRI and MR spectroscopy, play a crucial role in
suggesting the diagnosis of MELAS syndrome.
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I. DAT VAN PE

Hoi chitng MELAS (bénh ndo ty thé, toan chuyén héa va cac con dang nhdi méau nao)
1a mot rdi loan da co quan hiém gip, duoc Pavlakis va cong sy md ta lan dau vao nim 1984
[1]. Hoi chitng MELAS gay ra boi khiém khuyét trong chudi hd hap té bao do dot bién cua
DNA ty thé [2]. Tuong tu véi cac réi loan khac thuoc nhém bénh 1y chuyén héa ty thé, hoi
chang MELAS di truyén theo dong me [1]. Bat thuong trong qua trinh téng hop protein ty thé
1a hau qua cua dot bién gen, din dén giam san xuit adenosine triphosphate (ATP), khién cac
neuron va té bao than kinh dém tré nén ting nhay cam véi stress oxy héa [3]. Céc triéu chiing
cua hoi chitng MELAS thuong khoi phat trong giai doan tir 2 dén 40 tudi, bao gdom: thé trang
thap lun, dau dau, yéu co, budn nén, ndn 6i, co giat, giam thinh lyc, giam thi luc...[2]. Hoi
chung MELAS kho nhan dién duoc trén 1am sang do triéu chiing cua cac dot khiém khuyét
than kinh cap tinh khé twong dong voi mot sb bénh 1y khac nhu dot quy cap, viém nio. Do do,
c4c dau hiéu can 1am sang nhu hinh anh ton thwong nio phu hop trén hinh chup cat 16p vi tinh,
cong huong tir, ting nong do lactate trong mau, dich ndo tay, “ragged-red fibers” thay duoc
trén sinh thiét co dong vai trd quan trong trong dinh huéng chan doan [4], [5]. Giai trinh ty gen
gilp chan doan xac dinh hoi chiing MELAS. C6 khoang 15 loai d6t bién khéc nhau cia DNA
ty thé lién quan hoi chimg MELAS, trong d6 phd bién nhat 1a dot bién thay thé tai adenine-
guanine tai vi tri nucleotide 3243, chiém khoang 80% sé trudng hop [6], [7].

Trong bai bao nay, ching tdi bao cao mot truong hop hiém gap ¢ bénh nhan nam, 21
tudi, nhap bénh vién Cho Ray vi co giat, dau dau, nhin mo, budn ndn va ndn 6i. Bénh nhan
duoc chup cit 16p vi tinh, cong huong tir va cong hudng tir phd, phat hién cac dau hiéu goi y
hoi chitng MELAS. Két qua xét nghiém cho thay c6 lactate ting trong méu, dich néo tay, dong
thoi giai trinh ty gen xac dinh c6 dot bién cia DNA ty thé phi hop trong hoi chiing MELAS.
I1. BAO CAO TRUONG HQP

Bénh nhan nam, 21 tudi, nhap bénh vién Cho Ray vi dau dau ting dan kém nhin mo hai
mét va nhiéu con co giat cuc bd. Tién cin c6 vai con dau dau kém co giat twong tu, duoc chan
doan dau dau migraine, dong kinh. Kham 1am sang ghi nhan bénh nhén c6 thé trang thap lan,
ban manh dong danh bén phai, yéu co tir chi kiéu ngoai bién. Trén hinh chup cat 16p vi tinh,
ghi nhan hinh anh déng voi nhiéu ¢ nhan béo, nhan rang tiéu nio hai bén, kém ton thuong giam
dam do lién quan vo ndo va chat trang dudi vo thuy thai dwong va thiy cham trai (Hinh 1).
Trén hinh cong hudng tir thuong quy, ton thuong vo ndo va dudi vo thuy thai duong, cham tréi
c6 tin hiéu thap trén T1W, cao trén T2W va FLAIR, c6 ving han ché khuéch tan & thily cham
trai (Hinh 2). Trén hinh cong huong tir phd ndo, ghi nhan cé giam N-acetylaspartate (NAA),
dong thoi xuat hién dinh lactate (Hinh 2). Cac dau hiéu trén goi y chan doan hoi chitng MELAS.
Bénh nhan sau d6 dugc xét nghiém ndng do lactate mau, dich nio tay, ddng thoi giai trinh tu
gen nham xac dinh chan doan. Nong do lactate trong mau va dich ndo tay lan luot 1a 47,29
mg/dL va 43,98 mg/dL. Giai trinh tu gen phét hién c6 dot bién thay thé adenine-guanine tai vi
tri nucleotide 3243 cua DNA ty thé, giap chan doan xac dinh hoi chimmg MELAS.
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Hinh 1: Péng voi nhan béo va nhan rang tiéu ndo hai bén (miii tén). Ton thuong giam
dam do thuy thai dwong - cham tréi, lién quan vé ndo va chat trang dudi vo (vong tron).

Hinh 2: Day v6 ndo va kém tén thuong chét tring dudi vo thuy thai duong va thuy
cham trai, ¢ viing han ché khuéch tan véi tin hiéu thap trén ADC map (vong tron). Trén cong
huang tir phd ndo, ghi nhan c6 giam N-acetylaspartate (NAA), ddng thoi xuat hién dinh lactate
(mi tén).

I11. BAN LUAN

Hoi ching MELAS 1a mét réi loan da co quan hiém gap gy ra do dot bién cia DNA
ty thé, trong d6 thudng gap nhit 1a dot bién thay thé adenine-guanine tai vi tri nucleotide 3243
[6], [7]. Bat thudng trong tong hop protein ty thé gay ra boi dot bién gen dan dén cac khiém
khuyét trong qué trinh phosphoryl ha oxy héa, lam giam san xuat ATP. Céc yéu t5 sinh bénh
co ban caa hoi chung MELAS dugc ghi nhan gdm: mat té bao than kinh, ting sinh than kinh
dém va hay myelin [8], [9]. Céc tri¢u chitng 1am sang cua hoi ching MELAS thuong khoi phat
tir dudi 40 tudi, bao gdm: budn ndn, ndn, tiéu duong, thé trang thap lun, yéu co, giam thinh
luc, giam thi lec, toan chuyén héa, khiém khuyét than kinh cip tinh [2]. Céc dot khiém khuyét
than kinh cip tinh dwoc goi 1a “cac con dang nhdi mau ndo” (stroke-like episodes), véi nhiéu
triéu ching khai phat nhanh, kha trong dong véi nhdi mau ndo. Do d6, chan doan hoi ching
MELAS la mét thir thach khong nho, nhat 1a trong dot khai phat dau tién caa bénh. Hinh anh
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hoc thudng 1a phuong tién gidp phét hién, dong thoi goi y chan doan hoi ching MELAS, két
hop Vi sinh thiét co, xét nghiém sinh hoa va giai trinh tu gen [4].

Trong truong hop cua ching t6i, ton thwong nhu mé nio thuy thai dwong, cham duoc
xéac dinh trén hinh chup cét 16p vi tinh, kém theo hinh anh déng voi nhan béo, nhan ring tiéu
n&o hai bén (Hinh 1). Ton thuong lién quan v ndo va chat tring dudi vo thuy thai duong, cham
trai duoc thé hién rd hon trén hinh chup cong huéng tir (Hinh 2). Céc tén thuong trén khong
phan b theo viing cip méu caa dong mach ndo. Ngoai ra, viing han ché khuéch tan ciing duoc
ghi nhan & vo ndo thiy cham trai, véi tin hiéu thap trén ADC map (Hinh 2). Ving ton thuong
trén phan anh dic diém phu doc té bao dwoc ghi nhan trong ton thuong nio do hoi ching
MELAS. Pay 1a hé qua cua giam san xuit nang luong té bao, dn dén giam hoat dong ciia bom
natri-kali va cac com xuyén mang té bao khac [10], [11]. Nguoc lai, cac ving dudi vo ké can
ca tin hiéu khong giam hoac tang trén ADC la vung phu mach [10], [12]. Trén hinh cong huong
tir phd, hoi chung MELAS duoc biéu hién vai giam N-acetylaspartate (NAA) va xuat hién dinh
lactate, nhu trong trudng hop cua ching tdi (Hinh 2). Binh lactate phan anh chuyén hoa yém
khi. M6t sé béo cao ghi nhan dinh lactate tham chi xut hién khi danh gia ¢ ving nhu mé nao
khong thay ton thuong [13], [14]. Binh lactate c6 thé xuat hién trudc khi co cac thay doi thiy
duoc trén hinh khuéch tan. Do d6, so véi cong huong tir thuong quy, cong huong tir phd co do
nhay tét hon va co gia tri trong du doan, phat hién cac ton thuong sém cua hoi ching MELAS
[15], [16]. Ngoai ra, dinh lactate con thay doi tiy theo giai doan bénh, ting cao hon trong giai
doan cap tinh cua hoi ching MELAS [16]. M6t sb nghién ctiru gan day cho thay c6 su cai thién
dinh lactate va ti I¢ NAA/Choline trén cong huong tir phd & cac bénh nhan c6 1am sang dap
g vai diéu tri L-arginine [17].

Hinh anh ton thuong no trong hdi chung MELAS ¢ thé twong dong voi mot s6 bénh
1y khac nhu: nhdi mau ndo cap, viém ndo, hoi chiing bénh 1y ndo sau c6 hoi phuc (PRES). Ton
thuong trong nhdi mau no giai doan béan cap c6 thé co dic diém twong ty VSi ving ting tin
hiéu trén FLAIR cuaa vo ndo va chat tring dudi vo, han ché khuéch tan, c6 thé co bat thube
dang hdi ndo trong giai doan ban cap. Tuy nhién, cac ton thwong nay thuong giéi han rd, phan
b theo ving cip mau dong mach, c6 thé kém theo hep tic cac nhanh dong mau lién quan.
Viém n&o do virus, vi du viém ndo do Herpes c6 thé c¢d hinh anh twong tu hdi chung MELAS
do déu gay ton thuong vo ndo va dudi vo o thuy thai dwong, kém theo hinh anh phi mach va
phl noi té bao [16]. Tuy nhién, c4c ton thuong viém ndo do Herpes thudng lién quan mit trong
va dudi cua thuy thai dwong, vo ndo thuy dao, mit 6 mat cua thuy tran. Ngoai ra, dong voi
viing hach nén va nhan ring tiéu ndo hai bén thuong dugc ghi nhan trong hoi ching MELAS,
la mot dau hiéu gitp phan biét véi hinh anh viém n&o do virus. Hoi chang bénh Iy ndo sau phuc
hoi (PRES) la tinh trang ton thuong nio thir phat do mat kha nang tu diéu hoa cua hé tuan hoan
ndo sau, thuong 1a hé qua cua ting huyét ap [18]. Ton thuong ndo cua PRES thuong I1a phu
mach ¢ thuy thai dwong, cham hai bén, kha d6i xung. Mot s6 truong hop kho phan biét vai hoi
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ching MELAS do ¢6 thé c6 ving phu doc té bao trén MRI, can két hop thém 1am sang gitp
dinh hudng chan doan [18], [19].
IV. KET LUAN

Hoi chang MELAS & chan doan can duoc can nhic & bénh nhan tré tudi hoic trung
nién c6 triéu chimg 1a cac con dang nhdi méu ndo. Hinh anh hoc than kinh, dic biét 1a cong
huéng tir va cong hudng tir phd ndo ¢6 vai trd quan trong trong goi y chan doan hoi ching
MELAS.
V. TAI LIEU THAM KHAO

1. Pavlakis, S.G., et al., Mitochondrial myopathy, encephalopathy, lactic acidosis, and
strokelike episodes: a distinctive clinical syndrome. Annals of Neurology: Official Journal of
the American Neurological Association and the Child Neurology Society, 1984. 16(4): p. 481-
488.

2. Testai, F.D. and P.B. Gorelick, Inherited metabolic disorders and stroke part 1: Fabry
disease and mitochondrial myopathy, encephalopathy, lactic acidosis, and strokelike episodes.
Archives of neurology, 2010. 67(1): p. 19-24.

3. DiMauro, S., et al., Mitochondria in neuromuscular disorders. Biochimica et
Biophysica Acta (BBA)-Bioenergetics, 1998. 1366(1-2): p. 199-210.

4. Yatsuga, S., et al., MELAS: a nationwide prospective cohort study of 96 patients in
Japan. Biochimica et Biophysica Acta (BBA)-General Subjects, 2012. 1820(5): p. 619-624.
5. Sanchis, N.R., et al. Role of neuroimaging in MELAS syndrome. 2017. European
Congress of Radiology-ECR 2017.

6. El-Hattab, A.W., et al., MELAS syndrome: Clinical manifestations, pathogenesis, and
treatment options. Molecular genetics and metabolism, 2015. 116(1-2): p. 4-12.

7. Goto, Y.-i., I. Nonaka, and S. Horai, A mutation in the tRNALeu (UUR) gene
associated with the MELAS subgroup of mitochondrial encephalomyopathies. Nature, 1990.
348(6302): p. 651-653.

8. Alston, C.L., et al., The genetics and pathology of mitochondrial disease. The Journal
of pathology, 2017. 241(2): p. 236-250.
9. Chen, H., et al., An analysis of the clinical and imaging features of mitochondrial

encephalopathy, lactic acidosis, and stroke-like episodes (MELAS). Somatosensory & Motor
Research, 2020. 37(1): p. 45-49.

10. Xu, W., et al., Conventional and diffusional magnetic resonance imaging features of
mitochondrial encephalomyopathy, lactic acidosis, and stroke-like episodes in Chinese
patients: a study of 40 cases. Journal of computer assisted tomography, 2018. 42(4): p. 510-
516.

*Khoa Chan dodn hinh anh, Bénh vién Chg Ray



11. Farrar, M.A., et al., Acute, reversible axonal energy failure during stroke-like episodes
in MELAS. Pediatrics, 2010. 126(3): p. e734-e739.

12.  Yoneda, M., etal., Vasogenic edema on MELAS: a serial study with diffusion-weighted
MR imaging. Neurology, 1999. 53(9): p. 2182-2182.

13. Moller, H.E., et al., Magnetic resonance spectroscopy in patients with MELAS. Journal
of the neurological sciences, 2005. 229: p. 131-139.

14.  Wilichowski, E., et al., Quantitative proton magnetic resonance spectroscopy of
cerebral metabolic disturbances in patients with MELAS. Neuropediatrics, 1999. 30(05): p.
256-263.

15.  Abe, K., et al., Comparison of conventional and diffusion-weighted MRI and proton
MR spectroscopy in patients with mitochondrial encephalomyopathy, lactic acidosis, and
stroke-like events. Neuroradiology, 2004. 46(2): p. 113-117.

16.  Chen, C,, et al., A study of familial MELAS: evaluation of A3243G mutation, clinical
phenotype, and magnetic resonance spectroscopy-monitored progression. Neurology India,
2012. 60(1): p. 86.

17. Hovsepian, D.A., et al., MELAS: Monitoring treatment with magnetic resonance
spectroscopy. Acta Neurologica Scandinavica, 2019. 139(1): p. 82-85.

18. Brady, E., et al., The imaging spectrum of posterior reversible encephalopathy
syndrome: a pictorial review. Clinical imaging, 2018. 47: p. 80-89.

19.  Adam, G., et al., Magnetic resonance imaging of arterial stroke mimics: a pictorial
review. Insights into Imaging, 2018. 9(5): p. 815-831.

*Khoa Chan dodn hinh anh, Bénh vién Chg Ray



