Hypertrophic cardiomyopathy:
Unveiling the genetic curse of the heart
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ABSTRACT

Hypertrophic cardiomyopathy (HCM) is a fascinating yet potentially
life-threatening genetic cardiac disorder that remains a major focus of
cardiovascular research. First described by Donald Teare in 1957, HCM
is characterized by unexplained thickening of the myocardial walls due
to mutations in sarcomeric protein genes, leading to impaired cardiac
relaxation, diastolic dysfunction, and arrhythmogenic potential. Unlike
secondary hypertrophy caused by hypertension or valvular diseases,
HCM develops independently and often silently, posing diagnostic
challenges. Clinically, it ranges from being asymptomatic to presenting
with exertional dyspnea, angina, syncope, or sudden cardiac death,
particularly in young individuals and competitive athletes. Recent
advances in imaging, genetics, and pharmacotherapy, including
novel myosin inhibitors, have significantly improved early diagnosis
and management. This review aims to provide a comprehensive
understanding of the pathophysiology, diverse morphological
phenotypes, clinical presentation, diagnostic strategies, and
emerging therapeutic options for HCM, highlighting theimportance

of early recognition to prevent catastrophic outcomes.

Bénh co tim phi dai:
Vén man 101 nguyén di truyén tir trai tim

Ng6 Nguyén Nhat Dinh 2, Nguyén Minh Nhyt
Bénh vién Hoan My Sai Gon

TOM TAT
Bénh co tim phi dai (Hypertrophic Cardiomyopathy — HCM) la mot
réi loan di truyén tim mach day tha vi nhung tiém an nhiéu nguy
hiém, van luén la ch dé nghién ctru dugc quan tam hang dau trong
tim mach hoc. Lan dau tién dugc Donald Teare mé ta vao nam 1957,
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HCM dac trung béi su day 1én bat
thudng cta thanh co tim do doét
bién cac gen cau tric sarcomere,
lam suy gidm khad nang gian
o tim, r6i loan chiic néng tam
truong va dé gdy loan nhip tim.
Khac véi phi dai co tim tha phat
do tang huyét ap hay bénh van
tim, HCM tién trién doc lap va
thudng am tham, khién viéc chan
doan gap nhiéu khé khan. Trén
ldam sang, bénh cé thé khéng
triéu chiing hoac biéu hién bang
kho tha gang stic, dau nguc, ngat,
tham chi dét tu, dac biét & nguoi

tré tudi va van dong vién chuyén
nghiép. Nhing tién bo gan day
trong linh vuc hinh dnh hoc, di
truyén hoc va dugc ly, bao gom
cac thuéce Uc ché myosin thé hé
mai, d& mé& ra nhiéu trién vong
cho chdn doan s6m va diéu tri
hiéu qua. Bai viét nay nham cung
cap cai nhin tdng quan vé co ché
bénh sinh, cac hinh thai lam sang
da dang, chién lugc chan doan
va cac hudng diéu tri méi, nhan
manh tam quan trong cla phat
hién sém nham phong nglia cac
bién c6 tim mach nghiém trong.
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“ Tumours of the heart and pericardium have evoked an extensive literature out of all pro-
portion to their uncommon incidence and their relative unimportance as a cause of clinical heart
disease.” This opening sentence of Friedberg's chapter on cardiac tumours in Diseases of the
Heart (Friedberg, 1949) fills a pathologist with diffidence in reporting cight cases that have been
scen in the last six years in a series of 16,000 autopsies.

Primary tumours of the heart are undoubtedly a rarity and according to Mahaim (1945) 413
had been recorded up to 1945. There is little justification for recording rarities in young adults
unless they have some relation to fitness for military service or confuse the differential diagnosis,
particularly of conditions that may respond to cardiac surgery. These cight cases of asymmetrical
hypertrophy or benign tumour of the heart have occurred in  large group where sudden death and
indeed cardiac incapacity, particularly among men, is rare.

Primary tumours of the heart fall into three categories.

(1) Multiple tumours frequently described as congenital glycogenic tumours of the myocardium,
which are often associated with other presumably congenital lesions such as tuberous sclerosis and
renal tumours.

(2) Single diffuse tumours or asymmetrical hypertrophy of muscle and connective tissue, which
are the subject of this article.

(3) Rare myxomata and sarcomata, occurring mainly in later life and producing a variety of
symptoms and pathology.

Sinee the term rhabdomyoma is now firmly associated with nodular glycogenic tumours of the
heart it is simpler to refer t0 the eight tumours under discussion as hamartomata, though they may
in fact lay greater claim to being benign tumours of striped muscle than those of presumed glyco-
genic origin. In Mahaim's (1945) extensive review, which included 329 cases of primary tumour
of the heart, only six are referred to as being dif ours of the myocardium, and it would appear
that the tumours discussed in this paper fall into this category.

Batchelor and Maun (1925) in recording one case of multiple tumours of the heart in a child
of three days reviewed 62 other reported cases. In 60 cases the lesions were multiple, and of the
three other cases, one was recorded as having hepatomegaly, one had congenital tumour of
the lung, and one had no congenital abnormality. In Eulinger's (1925) record of 37 cases, seven
were single tumours and no other congenital abnormality was found. Browne and Gray (1930)

ord a case of a child of three months who died following a fit of crying, and there was found a
Giffuse tumour of the lateral wall of the Jeh ventricle Similr (o the cases about 1o be described.
Hueper (1935 and 1941) described diffuse tumours in the heart of a negro and in the heart of a
puinapiy, Saphic (1953 wed the term rhabdomyoma when writing of nodular glycogenic
degencration and gives no reference to benign tumours of striped muscle. Similarly Adams,
Denny-Brown, and Pearson (1953) describe nodular glycogenic tumours when referring to rhabdo-
myoma of the heart.

»

DONALD TEARE

Hinh 1. HCM lan dau tién duoc Donald Teare mé ta vdo ndm 1957

DAT VAN BE
Bénh co
(Hypertrophic Cardiomyopathy
- HCM) la mét bénh co tim di
truyén dac trung bai sy phi dai
khong déi xiing cla that trai ma

tim phi  dai

khéng do nguyén nhan tang tai
ro rét, véi ty 1&é mac 1/500 ngudi
truéng thanh. HCM thudng
dién tién tham lang va co thé
la nguyén nhan hang dau gay
dot tu tim, dac biét & nguai tré
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Tac nghén duong
ra that trai

Phi dai vach lién that
khéng déi xirng

D&n buéng nht

Hé van hai la

Tang do day thanh that

Hinh 2. Hinh danh day té€ bao co'tim

va van dong vién. Mac du da cé nhiéu tién bo
trong chan doan va diéu tri, tu siéu am tim 2D
dén MRI tim va cac liéu phap mai nhu myosin
inhibitor, bénh van tiém an nhiéu bién ching
nghiém trong nhu loan nhip that, suy tim tién
trién va dot tu.

Tai Viét Nam, s6 liéu dich té hoc HCM van
con han ché, trong khi dac diém hinh thai hoc
va chiic nang tim & bénh nhan Viét Nam c6 thé
khéc biét so vai quan thé Au - My do yéu té gen
va moi trudng. Viéc nhan dién sém, phan tang
nguy cG va ca thé héa diéu tri la muc tiéu trong
tam nham cai thién tién lugng ngudi bénh.
Trong béi canh d6, nghién ctu nay dugc thuc
hién nham mé ta dac diém lam sang, can lam
sang va dé xuat dinh huéng quan ly bénh nhan
HCM tai co s& thuc hanh lam sang & Viét Nam.

TONG QUAN

Bénh co tim phi dai dugc chia thanh 2 phan
nhom chinh:

Bénh cotim phi dai tdc nghén: 8 nhém nay ta

sé thay vach ngan gilta 2 tam that day 1én, dan
dén dudng ra that trai bi tdc nghén.

Bénh co tim phi dai khéng tdc nghén: ngugc
lai & nhém trén, véi nhom khong tac nghén,
khong co su xuat hién day lén tai vach ngan
2 tam that, nhung that trai bénh nhan sé day
haon, tir d6 giam di stic chira clia budng that trai.

Va cho di duéng ra thdt trdi bi tdc nghén
hay gidm siic chira cia buéng thdt trdi thivan
sé dan dén két qud giam luu luong mdu qua
tim va bom di nuéi co thé.

Trong bai nay, ching toi sé ndi vé co ché
bénh sinh, tiéu chuan chan doan, triéu chiing
lam sang, hudng diéu tri bénh ca tim phi dai.

CO CHE BENH SINH

Bénh ca tim phi dai la mét réi loan di truyén
lién quan dén gen trdi trén nhiém sic thé
thudng, gay dét bién bd gen clia cau tric co
tim, dan dén tang co bop co tim, lam co tim
ngay cang phi dai va xa hoa, giam dan héi ctia
that trai.
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E\

(Thay thd edp AT (Thim mis clip T-A)
hiing clp G-X) Ciic dang At bién gen

Hinh 3. Cdc dang dét bién nhiém sdc thé

Gidi phdu bénh: T€ bao ca tim phi dai mat tinh song song va xo hoa cac t6 chiic co tim.

Hinh 5. Té bao co tim phi dai mdt tinh song song, xo co' tim
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CAC KIEU HiNH BENH CO TIM PHi BAI
- Phi dai khéng déi xuing vdch lién thdt: HOCM (Hypertrophic Obstructive CardioMyopathy)-
Bénh co tim phi dai tdc nghén.

Hinh 6,7. Hinh dnh co tim phi dai khéng déi ximg tai vdch lién thdt
- Phi dai mém tim (apical type): ECG song T am sau, buéng that trai co dang at bich.

“W‘“Jn‘f“rv

Hinh 8. 56ng T dm sdu trén ECG Hinh 9,10. Hinh dnh buéng thdt trdi c6 dang dt bich

- Phi dai lan toad (d6i xiing) (concentric type): phi dai lan toa déi xting thanh that trai.

Hinh 11. Hinh dnh co tim phi dai lan téa doi xing thanh that trdi
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- Phi dai gitra tim (Midventricular type): phi dai & vi tri gilta vach lién that, buéng that trai dang
qua ta (“Dumb-bell” configuration).

Hinh 12,13. Hinh anh budng thdt trdi dang quda ta
- Phi dai giéng khéi (Mass like): Phi dai khu trd co that trai,giong khéi.

Hinh 14. Hinh dnh phi dai khu tri co that trdi.

- Phi dai vdch lién that cé dang cong nguoc (Reverse-curve septum HCM):

Hinh 15,16. Hinh dnh vdch lién thét dang cong nguoc
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- Phi dai co tim khong lién tuc (Non- contiguous): cé vi tri phi dai xen ké vung ca tim khéng phi

dai (“lumpy” hypertrophic pettern)

Hinh 17, 18 va 19. Hinh dnh phi dai co tim khéng lién tuc

- Phi dai co tim giai doan mudn (burn-out phase): that trai gian, co tim thanh that trai mong,

van dong nghich. Giai doan nay tién lugng nang.

Hinh 20, 21. Hinh dnh phi dai co tim giai dogn mudn

TRIEU CHUNG LAM SANG

Bénh co tim phi dai thudng gdp & nhing
ngudi tré tudi hodc nhing van déng vién.
Bénh thudng khéng c6 triéu chiing ré rang, vi
thé thudng chi dugc phat hién khi kiém tra stic
khoé dinh ky.

Thudng khi bénh ca tim phi dai cé biéu hién
triéu ching la khi chiic nang bom mau cda co
tim bi suy gidm nang nhu: dau nguc, khé thé

khi gang suic, ngat, héi hop danh trong nguc, ...
Doi khi cac triéu ching nay lai bi nham lan véi
cac chan doan khéac nhu: co dau that nguc, suy
tim, phu phdi cap, réi loan tién dinh,...

TIEU CHUAN CHAN BOAN:

- Siéu am tim: Bé day that trdi >= 15mm do &
cudi thi tdm truong véi ngudi I6n (>= 13mm Vi
bénh nhan cé tién st gia dinh bénh co tim phi dai)
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Hinh 22. Phi dai vdch lién that

- Khéng kém yéu té lam day that trai tha
phat nhu: & van déng vién, ngudi bénh tang
huyét ap, hep van ddng mach ch(, amyloidosis,
suy tim phan suat tdng mau bao ton,...

- Vai tro MRI trong danh gia bénh co tim
phi dai:

+Dénh gia sgi hoa catim, su bién dang theo
chiéu doc toan b6 that trai (GLS) du doan bién
¢6 tim mach nhu dét tir do tim, nhip nhanh
that kéo dai, suy tim,...

+ Gilip chan doan xac dinh HCM khi siéu am
tim khéng thé xac dinh; danh gia bat thusng
cdu trdc van haila va b6 may dudi van.

Amyloid

Anderson- ||
Fabry

Danon

Hinh 23. Hinh 24.

+ Giup chan doan phan biét HCM véi cac
bénh nhan c6 phi dai that trai nghi ngs do
nguyén nhan khac nhu tim van déng vién,
bénh tim do tham nhiém (Amyloidosis, Danon,
Anderson-Fabry), tang huyét ap.

Amyloid

(A) Phi dal déng tam that tral

(B) Kiéu phén bd LGE: dudi néi mac —»
»uyén thanh phén bé lan toa that T-P, nhi.

Bénh Anderson - Fabry

(C) Phi dai dbng tam that trai

(D) Kiéu phan bé LGE: day thanh duéi bén
thét T 14 vi tri d&c hiéu cho bénh

Xét nghiém gene: dit bién GLA.,

Bénh Danon
(E) Phi dai uu thé vach lién that (32mm)
(dau sao).
(F) Kiéu phan bd LGE: xuyén thanh toan
b thanh truede va thanh bén va tén thuong
gitra co (mid-wall) & véch lién that, khing
dién hinh HCM.
Xét nghiém gene: dot bién gene LAMP2

Hinh 25. Cdc chdn dodn phdn biét cia HCM

34 Ngo NND. J Vietham Cardiol 2026;120:27-37. doi: 10.58354/jvc.120.2026.1289



DIEU TRI

V6i bénh nhan khéng cé triéu chung: khong
diéu tri hoac cé thé du phong bang thudc
chen beta giao cdm

VGi bénh nhan ¢6 triéu ching nhe

+ Chen beta giao cam

+ Chen kénh canxi non-DHP (Verapamil):
khi bénh nhan khong dap Ung véi thudc chen
beta.

+ Thuéc chéng déng: véi bénh nhan co
rung nhi hoac cé réi loan nhip.

+ Thudc lgi tiéu: véi trudng hap c6 han ché
duong ra that trai.

+ Mavacamten

V6i bénh nhan cd triéu chiing nghiém trong,
khéng ddp tng diéu tri néi khoa: bom con vao
nhanh vach, phau thuat cat co vach, dat may
tao nhip (du phong nguy co doét tu)

Elderly

Comorbidities

Limited expected lifespan
Sedentary

Lower gradient

Lesser thickness

Influence on SCD risk? Q 3 =

Ablation

Risk of complete heart block
Operator experience
Patient shared decision making

/7 N\

Younger

Healthy

Long expected lifespan
Active

Higher gradient

Greater thickness

% 8, Coexistent structural di
‘\-—/

Hinh 26. So sdnh hai phuong phdp diéu tri: dét bdng c6n va phdu thudt

Huéng mé trong diéu tri ndi khoa & nhitng bénh nhan HCM
Mavacamten la thudc thuéc nhém diéu hoa myosin clia tim,lam giam r6 rét sé lugng cau noi

actin-myosin,tir d6 gidm co bdp clia tim, cai thién thu gian that trai, cai thién nang luong co tim,

diéu dugc xem la van dé cot 16i ctia bénh co tim phi dai.

— —

HCM
Sarcomere

HCM Pathophysiology
Hypercontractility

Impaired relaxation
Altered myocardial energetics

HCM Sarcomere
with Mavacamten

Attenuated hypercontractility
Improved compliance
Improved energetics

Hinh 27. Su thay d6i cta Sarcomere
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Hinh 28. D6t bdng con

Chi dinh dét nhdnh bdng cén:

+Tubi:>18

+Da diéu tri ndi khoa t6i uu va van con triéu
ching: suy tim, réi loan nhip,...

+Vach lién that day >16mm

+ D6 chénh ap t6i da ltc nghi > 50mmHg

+ Khéng c6 tén thuong van 2 1a nang

+ Khong co chi dinh phau thuat tim khac
Piéu tri du phong dét tirbang may pha rung ICD

Major risk markers

e FH of SCD < 40 years
* Septal thickness = 30mm
* Unexplained syncope (in the last 6 months)

* Recurrent and multiple NSVTs
(heart rate > 130bpm)

* Fibrosis > 15%
* LV aneurysm

Chi dinh ddt ICD theo ESC:

Cac yéu t6 ctia HCM Risk - SCD;
+Tubi

+Tién can gia dinh c6 ngudi dot tu
+ Ngat khong giai thich duoc

+ Chénh ap qua dudng ra that trai
+ Bé day thanh that tréi téi da

+ Dudng kinh nhi trai

+ Nhip nhanh that khéng kéo dai

Risk modifiers

-

Fibrosis beyond the septal region

Marked LVOT obstruction at rest (= 50 mmHg)
Abnormal or hypotensive response during
exercise

Risk reduction: > 60 years of age

L Yes —p Increased risk (= 1 risk marker

* LVEF < 50% alone or in the presence of
modifiers)
| NSVT as the only risk factor
|
Yes
v
An ICD is not The benefit of ICD is An ICD should be
indicated (class Ill) uncertain (class llb) considered (class lla)

Hinh 29. Chi dinh dat mdy ICD
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Chi dinh ddt ICD theo AHA:

C6 = 1 trong cac yéu t6 sau:

+ Tién can gia dinh ¢6 ngudi than truc hé
hang th nhat doét ta.

+ Bé day thanh that trai > 30mm.

+ Ngat gan day khéng ré ly do.

+ Phinh mdém that trai.

+ EF < 50%.

+ Tré em: Ngat, day nang that trai/ gia dinh
c6 nguGi dot tu.

+>16 tudi: thao luan nguy co dot tu 5 nam.
Diéu tri bang phau thuat cit co vach
(myectomy);

VGi bénh nhan cé triéu ching nang va
chénh ap dudng ra that trai > 50mmHg co chi
dinh phau thuat cat phan co phi dai tai vach
lién that — gitp giam su chénh &p, giam triéu
chung, nhung khéng loai trir nguy co dot tu.

Hinh 30. Phdu thudt cdt co vdch
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