
˥ͯͪΈ͔͍ ˤ͔͙͊ͤͭͤ͡ ˤ͔͊ͪ͡Έ͔͍͙;

͟ΦͣΦͤΦΣ Ή͍ͤ͒ͦ͊ͫͯ͟͡Ύͪͤ·͚ ͻ͙͎ͪͯͪ

˸͔͙͒ͼ͙͙͚ͤͫ͟ ͍͔͙ͫͦͭͤ͟ 

GE HealthCare (HC EMEA-Imaging IGT)

˿˽͋ ˥ˣ̂˭ ζ˥ͦͪͦ͒ͫ͊͟Ύ ͋ͦ͡Έ͙ͤͼ͊ Ѕплη ˴͎ͯͪͦͪͭͤͦͦ ͚ͪ͊ͦͤ͊

ˤ˻˭˸˻ˬ˹˻˿́ˮ ˴́ ˽˾ˮ ́˾ˢ˹˿˴ˢ́˩́˩˾˹̍̆
ˤ˸˩̊ˢ́˩˶̎˿́ˤˢ̆ ˹ˢ ˢ˻˾́ˢ˶̎˹˻˸Σ 
˸ˮ́˾ˢ˶̎˹˻˸ ˮ ́˾ˮ˴̂˿˽ˮ˨ˢ˶̎˹˻˸

˴˶ˢ˽ˢ˹ˢ̆



͔̉ͣ ͔͒ͭ͊͡Έ͔͔ͤ ͨ͊ͤ͡Σ ͔ͭͣ ͔͎͡;͔ ͔͋ͯ͒ͭ ͔ͨͯͭ΄͔͍͙͔ͫͭ
˥͔͙ͤͪ ̅ͦͪ͒



Allia IGS 5

ˮ˹́˩˾ˤ˩˹̇ˮ˻˹˹ˢ̒ ̆ˮ˾̂˾˥ˮ̒
˽͔͔͍ͪ͒ͦ·͔ ͔ͪ΄͔͙ͤΎ ͒͡Ύ ͙͔͍͔ͤͭͪͤͼ͙ͦͤͤ·ͻ ͨͪͦͼ͔͒ͯͪ

˴ͦͤͭͪͦ͡Έ ͔͍ͨ͊ͪ͊ͣͭͪͦ 
͎͔͙͙͙ͣͦ͒ͤ͊ͣ͟ ͙ 
ͨͪͦͼ͔͒ͯͪ ̏̅ˮ 
͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͤ͊ 
͔ͫͤͫͦͪͤͦͣ Ή͔ͪ͊ͤ͟ ͯ 
ͫͭͦ͊͡

˩͙͔͒ͤͦ ͔ͪ΄͔͙͔ͤ ͫ 
ComboLab

PCI ASSIST

˽͔͊ͭ͟ PCI ASSIST ς 
ͨͦͣͦ΅͙ͤ͟ ͍ 
ͫͦ͗ͤ͡·ͻ ̉˴ˤ

Vessel ASSIST

3D-fusion ͒ ͡Ύ 
͙͍͙ͨ͊ͤͪͦ͊ͤ͡ΎΣ 
͍·͔͙ͨͦͤͤ͡Ύ ͙ ͦͼ͔͙ͤ͟ 
ͨͪͦͼ͔͒ͯͪ ͍ 
͙͔͍͔ͤͭͪͤͼ͙͚ͦͤͤͦ 
͙͎͙͙ͪ͊͒ͦͦ͡

3D-fusion ͒ ͡Ύ 
͙͍͙ͨ͊ͤͪͦ͊ͤ͡ΎΣ 
͍·͔͙ͨͦͤͤ͡Ύ ͙ ͦͼ͔͙ͤ͟ 
ͨͪͦͼ͔͒ͯͪ ͒͡Ύ ͔͡;͔͙ͤΎ 
ͫͭͪͯͭͯͪͤ͟·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ 
͔ͫͪ͒ͼ͊

Valve ASSIST 

3D-fusion ͒ ͡Ύ
͙͍͙ͨ͊ͤͪͦ͊ͤ͡ΎΣ 

͍·͔͙ͨͦͤͤ͡Ύ ͙ ͦͼ͔͙ͤ͟  
Ή͔͙͍͙ͤ͒ͦͨͪͦͭͪͦ͊ͤ͘Ύ 

͊ͦͪͭ·

EVAR ASSIST 

LIVER ASSIST

͙͍͔̂ͤͪͫ͊͡Έͤ·͚ ͔ͨ͊ͭ͟ ͒͡Ύ 
Ή͙ͣ͋ͦ͊͘͡ͼ͙͚ ͍ ͔͙͔ͪ͗ͣ 

3D-fusion

EMBO ASSIST 
with Virtual Injection

3D-fusion ͒ ͡Ύ
͙͍͙ͨ͊ͤͪͦ͊ͤ͡ΎΣ ͍·͔͙ͨͦͤͤ͡Ύ 
͙ ͦͼ͔͙ͤ͟ ͍͔͙ͤͫͦͫͯ͒ͫͭ·ͻ 

͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ

NEEDLE ASSIST 

ˤ·Ύ͍͔͙͔ͤ͡ ͙ 
Ή͙ͣ͋ͦ͊͘͡ͼ͙Ύ ͍ͫͦͫͯ͒ͦΣ 
͙ͨͭ͊Ό΅͙ͻ ͦͨͯͻ͙ͦ͡ 

͔ͨ;͔͙ͤ

LIVER ASSIST



ASSIST

ˣ͎͊ͦ͒͊ͪ͡Ύ͔͔͍͎͔͔ͨͪ͒ͦͦͣͯͨͪͦͪ͊ͣͣͤͦͣͯͦ͋ͫͨ;͔͙ͤΌ!{{L{¢ ͒͡Ύ 
͙͔͍͔ͤͭͪͤͼ͙͚͍͙͙ͦͤͤͦͯ͊͊͘͘͡ͼ͙͙ͦͭ D9 ͍·ͫ ͔͔ͣͦ͗ͭͪ͊ͫ΄͙͙ͪͭΈ͍͙͙͙ͫͦͤ͟͡;͔͙͔ͫ͟
͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙ ͔ͯͫͨ΄͍ͤͦ·ͨͦͤ͡ΎͭΈ͍͔ͫ͋ͦ ͔͔ͫͦ͗ͤ͡͡·͔ͨͪͦͼ͔͒ͯͪ·ͫ ͋ͦ ͡Έ΄͔͚

ͭͦ;ͤͦͫͭΈΌ͙ ͙ͣ ͙ͤͣ͊͡Έͤͦ Ήͺͺ͔͙͍͚ͭͤͦ͒͟ ͚ͦͦ͘.

78%
˿͙͔͙͔ͤ͗ͤ ͦͤͭͪ͊ͫͭͤ͟·ͻ

͍͔΅͔͍ͫͭ

70%
˿͙͔͙͔ͤ͗ͤ ͯ͡;͔͍͚ͦ 

͎͙ͤ͊ͪͯ͘͟

28%
˿͙͔͙͔ͤ͗ͤ ͍͔͔͙ͪͣͤ 
ͨͪͦͼ͔͒ͯͪ·

˽͍͙ͪͦ͒ͤͯͭ·͔ ͔ͪ΄͔͙ͤΎ ͒͡Ύ ͙͔͍͔ͤͭͪͤͼ͙ͦͤͤ·ͻ ͨͪͦͼ͔͒ͯͪ

PCI ASSIST 2 Vessel ASSIST EVAR ASSIST 2 Embo ASSIST Needle ASSIST Liver ASSIST Valve ASSIST 2 

˽͔͍͙ͪ;ͤ·͔ ͙ͫͦͫͯ͒ͫͭ·͔ ͼ͔ͤͭͪ ˻͙͔ͤͦ͒ͫͨ͊ͤͫͪ͟ ͫͦ ͫͭ͊ͼ͙ͦͤ͊ͪͦͣ˹˸ˮ,̇ ̅ ̇˿˿̆, ͟ ͙͙͙ͤ͟͡ 
Ή͔͎ͫͨͪͭͤͦͦ͟ ͍ͯͪͦͤΎ



TAVI MitraClip LAAC, PVLC

˿́˾̂˴́̂˾˹ˢ̒ ˽ˢ́˻˶˻˥ˮ̒

˹͔͔ͨͪͪ·͍ͤ͊Ύ Ή͍ͦ͡Όͼ͙Ύ ͔͙ͣͭͦ͒͟

ˣ͔͔ͦ͡ ͫͦ͗ͤ͡·͔ ͨͪͦͼ͔͒ͯͪ· ͨͦ ͚ͫͭͪͯͭͯͪͤͦ͟ ͎͙͙ͨ͊ͭͦͦ͡

Å˨͊ͤͤ·͔ ˸˿˴́ ͔ͤͦ͋ͻ͙ͦ͒ͣ· 
͒͡Ύ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ 
͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊ 
ό͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͔͍ͪ͊ͣͪͦ͘ 
͚͍ͯͫͭͪͦͫͭύ

Åˢ͙͔ͫͫͫͭͤͼ͙Ύ ͙ͨͪ 
͍·͔͙͙ͨͦͤͤ͡ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊Φ

Å4D TEE ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͙͔͊ͫͫͫͭͤͼ͙͙ ͍ ͦ 
͍͔ͪͣΎ ͨͪͦͼ͔͒ͯͪ·

Å˿͙͔͙͔ͤ͗ͤ ͯ͡;͔͍͚ͦ ͎͙ͤ͊ͪͯ͘͟.

Åˤ͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͔ͣ͗͒ͯ Ήͻ͙͎ͦ͊ͪ͒ͦͪ͊͟ͺ͙ͫͭͦͣ ͙  
͙͔͍͔ͤͭͪͤͼ͙ͦͤͤ·ͣ ͙͎͊ͪ͒ͦͦͦͣ͟͡ Ύ͍͡Ύ͔ͭͫΎ ͟͡Ό;͔͍·ͣ 
͔ͣͦͣͤͭͦͣΣ ;ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͔͙͍ͦͪͤͭͪͦ͊ͭΈͫΎ ͍ ͚ͫͦ͗ͤͦ͡ 
͙͙͊ͤ͊ͭͦͣ ͍ͦ ͍͔ͪͣΎ ͨͪͦͼ͔͒ͯͪ·Φ

Åˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͒͊ͤͤ·ͻ ˸˿˴́ ͒͡Ύ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͨͪͦͼ͔͒ͯͪ 
͔ͪ͊ͫͭͭ

Å˸ ˿˴́ Ύ͍͡Ύ͔ͭͫΎ 
ͦ͋Ύ͔͊ͭ͘͡Έͤ·ͣ ͒͡Ύ 
͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͨͪͦͼ͔͒ͯͪ ͙ 
͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͔͍ͪ͊ͣͪͦ͘ 
͚͍ͯͫͭͪͦͫͭΦ

TMVR, TTVR



TAVI

˿́˾̂˴́̂˾˹ˢ̒ ˽ˢ́˻˶˻˥ˮ̒

MitraClip

Vivid E95

˨͎͙͔ͪͯͫͦ͗ͤ͡·͔ ͙͔͍͔ͤͭͪͤͼ͙͙

˸ͯ͡Έ͙͙ͭ͒ͫͼ͙͙ͨͤ͊ͪͤ͡·͚ ͨͦ͒ͻͦ͒

IGS Valve ASSIST 2 IGS

INTERACT View-X

IGS

Valve ASSIST 2

Vivid E95 Vivid E95 CT-Fusion

INTERACT View-X

INTERACT Structural Heart

(LAAC, TMVR, TTVR, PVLC)



˨ˤ̂̆˸˩˾˹ˢ̒ ̏̆˻˴˥

Vivid E95



˾˩̊˩˹ˮ˩ ˨˶̒ ˿́˾̂˴́̂˾˹˻˯ ˽ˢ́˻˶˻˥ˮˮ

Å ˴́ ͍͙͎ͤ͊͊ͼ͙Ύ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͙͔ͯ͒ͭΈ ͔ͪ͊͡ΈͤͯΌ ͙͊ͤ͊ͭͦͣ;͔ͫͯ͟Ό͙ ͨ ͍͔ͪͦͫͭͪ͊ͤͫͭͤͤͯΌ 
͙͔ͦͪͤͭ͊ͼ͙Ό ̂˶˽ ͍ͦ ͍͔ͪͣΎ ͍·͔͙ͨͦͤͤ͡Ύ ͨͪͦͼ͔͒ͯͪ·Σ ͊ ͔ͭ͊͗͟ ͍ͫΎ͘Έ ͫ ͎͙͙͒ͪͯͣ 
͙ͫͭͪͯͭͯͪ͊ͣ͟Φ

Å ˨ͦͫͭͯͨ ͟ ζͦ͋΅͔͚ ͙͔͊ͪͭͤ͟η ͍͙͙ͯ͊͊͘͘͡ͼ͙͙ ͔ͨͦͭͤͼ͙͊͡Έͤͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͯͯ͡;΄͔͙ͤΌ 
͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͔ͦͨͪ͊ͼ͙͚ͦͤͤͦ ͙͎͋ͪ͊͒· ͙ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͔͙ͨͪͦͫͭ ͔͔͋ͦ͡ ͔͋ͦͨ͊ͫͤͯ͘Ό 
͙ ͋·͚ͫͭͪͦ ͨͪͦͼ͔͒ͯͪͯΦ

Å ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ˴́ ͍͙͎ͤ͊͊ͼ͙͙ ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͒͊ͤͤ·͔ ͔͔ͪ͊ͤ ͍͔͔͎ͨͪͦ͒ͤͤͦͦ 
͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ



˽͙͍͙͔͊ͤͪͦ͊ͤ͡ 
̏̆˻˴˥ ͦͼ͔ͤ͊͟ ͙͊ͤ͊ͭͦͣ;͔͙ͫ͟ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͫͭͪͯͭͯͪ͟ ˢ˻˾́ˢ˶̎˹˻˥˻ ͊ͨ͊ͤ͊͟͡ ͒͡Ύ ͍·͋ͦͪ͊ 

͔ͪ͊ͣͪ͊͘ ͔ͨͪͦͭ͊͘

˿͔͔ͭͨͤΈ
Valve 
area 
(cm2)

Peak 
velocity 
(m/s)

Peak 
gradient 
(mm Hg)

Mean 
gradient 
(mm Hg)

Normal 2.5-3.5 1.0 <10 <10

Mild 1.5-2.5 1.0-2.0 <20 <20

Moderate 0.75-1.5 2.0-4.0 20-64 20-40

Severe <0.75 >4.0 >64 >40

Å̂ͭͦ͡΅͔͙͔ͤΣ ͊͟͡Έͼ͙ͤͦ͘ ͙  ͍·͔͔ͪ͊͗ͤͤͦ ͤ͊ͪͯ΄͔͙͔ͤ ͍͙͙ͨͦ͒͗ͤͦͫͭ 
͍ͫͭͦͪͦ͟ ͊ͦͪͭ͊͡Έ͎ͤͦͦ ͊ͨ͊ͤ͊͟͡

Åˤ·͔ͪ͊͗ͤͤ͊Ύ ͎͙͔ͨͪͭͪͦͺ͙Ύ ͔͍͎ͦͦ͡ ͔͗ͯ͒ͦ͡;͊͟ ͫ ͔ͯͣͤΈ΄͔͙͔ͤͣ 
͔͍ͪ͊ͣͪͦ͘ ͙ͨͦͦͫͭ͡ ͔͍͎ͦͦ͡ ͔͗ͯ͒ͦ͡;͊͟ όͤ͊ ͙ͨͦ͒ͤ͘ͻ ͙ͫͭ͊͒Ύͻ ς 
͙͒͊ͭ͊͡ͼ͙Ύ ͔͍͎ͦͦ͡ ͔͗ͯ͒ͦ͡;͊͟ύ

Å˽͔͙ͦͫͭͫͭͤͦͭ;͔͔ͫͦ͟ ͪ ͊ͫ΄͙͔͙͔ͪͤ ͍ͦͫͻͦ͒Ύ΅͔͚ ;͙͊ͫͭ ͊ͦͪͭ·



˾͔͔ͦͣͤ͒͊͟ͼ͙͙

BlankeP, Weir-McCall JR, Achenbach S, Delgado V, HausleiterJ, JilaihawiH, Marwan M, bǄǊƎŀŀǊŘBL, Piazza N, SchoenhagenP, 
Leipsic JA. Computed Tomography Imaging in the Context of Transcatheter Aortic Valve Implantation (TAVI)/Transcatheter Aortic

Valve Replacement (TAVR): An Expert Consensus Document of the Societyof Cardiovascular Computed Tomography. JACC 
Cardiovasc Imaging. 2019 Jan;12(1):1-24. doi: 10.1016/j.jcmg.2018.12.003. PMID: 30621986.

˴͔͎͙͙͊ͭͦͪ ˽͙͙ͪͤ͊͘͟

˴͔ͦͪͤΈ ͊ͦͪͭ·

1. ˸ͦͪͺ͎͙ͦͦ͡Ύ ͊ͨ͊ͤ͊͟͡ ώ͔ͭͪͻ͍ͫͭͦͪ;͊ͭ·͚Σ ͍͔ͪͦ͗͒ͤͤ·͚ ͍͍͒ͯͫͭͦͪ;͊ͭ·͚ ͨͦ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙ 
˿͙͍͔ͪͫ͊Σ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͚κ͙͔͔ͨͪͦ͋ͪͭͤͤ·͚ ͍͍͒ͯͫͭͦͪ;͊ͭ·͚ϐ

2. ˾͔͔͔͙͔͊ͫͨͪ͒ͤ͡ ͊͟͡Έͼ͙Ύ ώ͙͔͙ͫͣͣͭͪ;͔ͤͦΣ ͙͔͙͊ͫͣͣͭͪ;͔ͤͦΣ ͦ͋Ά͔͔ͣͤͦΣ ͦ͋Ά͔͙͔ͣͫͭͦ ͨͦ 
͍ͫͦ͋ͦ͒ͤͦͣͯ ͪ͊͟Όϐ

3. ˾͔͊ͣͪ͘ ͦ͟͡Έͼ͊ ͊ͨ͊ͤ͊͟͡
a) ˴͊;͔͍ͫͭͦ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ ώͻͦͪͦ΄͔͔Σ ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΣ ͨͦ͡ͻ͔ͦϐ
b) ̅͊͊͘ ͼ͙͊͟͡ ό͙ͫͫͭͦ͊͡κ͙͒͊ͫͭͦ͊͡ύ
c) ˽ͦ͡΅͊͒Έ ͦ͟͡Έͼ͊ ώͣͣнϐ
d) ˽͔͙͔ͪͣͭͪ ͦ͟͡Έͼ͊ ώͣͣϐ
e) ˸͙͙ͤͣ͊͡Έͤ·͚ ͙ ͙ͣ͊ͫͣ͊͟͡Έͤ·͚ ͙͔͒͊ͣͭͪ ώͣͣϐ

4. ˴͊͡Έͼ͙ͤͦ͘ ͦ͟͡Έͼ͊ ͙ ͨͦ͒͊ͨ͊ͤͤ͟͡·ͻ ͫͭͪͯͭͯͪ͟
a) ˿͔͔ͭͨͤΈ ώ͔͍ͤ·ͫͭͯͨ͊Ό΅͙͚ ͔͍͙ͫͪͨͦ͒ͤ·͚ ͙͙͡ ͎͙͚ͪͦͣͦ͒͘͟ ͍·ͫͭͯͨ͊Ό΅͙͚Σ 
͙ͤͭͪ͊ͣͯͪ͊͡Έͤ·͚]

b) ˶͙ͦ͊͊͘͟͡ͼ͙Ύ
5. ˤ·ͫͦͭ͊ ͒ͦ ˶˴ˢ[mm]
6. ˤ·ͫͦͭ͊ ͒ͦ ˽˴ˢ[mm]
7. ˨͙͔͊ͣͭͪ ͙͍ͫͤͯͫͦ [mm]
8. ˨͙͔͊ͣͭͪ ͤ͊ ͍͔ͯͪͦͤ ͙ͫͤͦͭͯ͋ͯ͡Ύ͎ͪͤͦͦ ͫͦ;͔͔͙ͤͤ͡Ύ[mm]
9. ˻͙ͨͭͣ͊͡Έͤ͊Ύ ͔ͨͪͦ͟ͼ͙Ύ [LAO/RAO ͙  CRA/CAU ͎͊ͤͯ͡Ύͼ͙͙]

ˢͦͪͭͦ-
͍ͨͦ͒͒ͦ͘΄ͤͦ-
͔͔͋͒ͪͤͤ·͚ 
͔͎͔ͫͣͤͭ·

1. ˽͎͙͊ͭͦͦ͡Ύ ͍ͦͫͻͦ͒Ύ΅͔͚ ͊ͦͪͭ·
2. ˽͎͙͊ͭͦͦ͡Ύ ͎͙͒ͯ ͊ͦͪͭ·, ͤ ͙ͫͻͦ͒Ύ΅͔͎ͦ ͔ͦͭ͒͊͡ ͎͚ͪͯ͒ͤͦ ͙ ͋ͪΌ΄͚ͤͦ
3. ˽͍ͦ͒͒ͦ͘΄ͤͦ-͔͔͋͒ͪͤͤ·͚ ͔͎͔ͫͣͤͭ

a) ˸͙͙ͤͣ͊͡Έͤ·͔ ͙͔͒͊ͣͭͪ· ͙ ͙ͻ ͙ͦ͊͊͘͟͡͡ͼ͙Ύ
b) ˿͔͔ͭͨͤΈ[͔͎͊͟͡ΎΣ ͔͔ͯͣͪͤͤ͊ΎΣ ͭΎ͔͗͊͡Ύ] ͙ ͙ͦ͊͊͘͟͡͡ͼ͙Ύ ͊͟͡Έͼ͙Ύ ͫ ͦͫͦ͋·ͣ 
͊͟ͼ͔ͤͭͦͣ ͤ͊ ͼ͙ͪͯ͟͡Ύͪͤ·͚ ͊͟͡Έͼ͙͚

c) ˮ͍͙ͭͦͫͭ͘Έ
4. ˻͋΅͊Ύ ͔͔͋͒ͪͤͤ͊Ύ ͔͙͊ͪͭͪΎΣ ͔͙͊ͪͭͪΎ ͒ͦͫͭͯͨ͊

a) ˴͊͡Έͼ͙͚(͔͔͔͚ͨͪ͒ͤ ͔͙ͫͭͤ͟Σ ͔͚͊͒ͤ͘ ͔͙ͫͭͤ͟ ς ͍ ͊͗ͤͦ ͒͡Ύ ͯ΄͙͍͊Ό΅͙ͻ ͙͔ͫͫͭͣ)
b) ˻ͭͤͦ΄͔͙͔ͤ ͙͋ͺͯͪ͊͟ͼ͙͙ ͟ ͎͍͔ͦͦ͟͡ ͔͔͚͋͒ͪͤͤͦ ͙ͦͫͭ͟ (͍͔ͪͻͤΎΎ ͔ͭͪͭΈΣ ͔ͫͪ͒ͤΎΎ 
͙͙͡ ͙ͤ͗ͤΎΎ ͔ͭͪͭΈ)

1. ˽ͦ͒͟͡Ό;͙;ͤ͊Ύ ͔͙͊ͪͭͪΎ
a) ˸͙͙ͤͣ͊͡Έͤ·͚ ͙͔͒͊ͣͭͪ
b) ˴͊͡Έͼ͙ͤͦ͘ ό͔ͦͫͦ͋ͤͤͦ ͯͫͭΈΎύ
c) ˮ͍͙ͭͦͫͭ͘Έ

2. ˢ͡Έ͔͙͍ͭͪͤ͊ͭͤ·͔ ͒ͦͫͭͯͨ· όͭͪ͊ͤͫ͊ͦͪͭ͊͡Έͤ·͚, ͭ ͙ͪ͊ͤͫ͊ͪͦͭ͒ͤ͟·͚, ͭ ͍ͪ͊ͤͫ͊͊͟͡Έͤ·͚)



˴͊;͔͍ͫͭͦ ˸˿˴́



˸˿˴́ ˢ˹˥ˮ˻˥˾ˢ̅ˮ̒˿ ˿ˮ˹̆˾˻˹ˮ˭ˢ̇ˮ˩˯ тΣт ˿˩˴ 



ϧϬϣϭ бтдлудхбщлє ґӅ6 цжн



˾˩˴˻˸˩˹˨ˢ̇ˮˮ

˽͔͊ͪ͊ͣͭͪ· ˾͔͔ͦͣͤ͒͊͟ͼ͙͙

˿ͦͪͦͫͭ͟Έ 
ͨͦͭͦ͊͟

4 ς с ͣ͡/͔ͫ͟

˻͋Ά͔ͣ
˿͎ͦ͊ͫͤͦ͡ ͫͭ͊ͤ͒͊ͪͭͯ ͙͚ͪͯͭͤͤͦ ˴́ 
ͦͪͦͤ͊ͪͤ͟·ͻ ͔͙͚͊ͪͭͪΣ ͦ͋·;ͤͦ рлς
100 ͟ ͯ͋Φͫͣ.

/ʕ͍ ͒ͦͫͭͯͨ˴͙ͯ͋ͭ͊͡Έͤ͊Ύ ͍ ͔ͤ͊

ˤ͔ͪͣΎ

˻͔͙͍͙͔ͭͫ͗͊ͤ͡ ͋ͦ͡Όͫ͊ ͒͡Ύ 
͔͔ͦ͋ͫͨ;͔͙ͤΎ ͙ͣ͊ͫͣ͊͟͡Έ͎ͤͦͦ 
ͦͤͭͪ͊ͫͭ͊͟ ͍ ͍ͦͫͻͦ͒Ύ΅͔͚ ͔͊ͦͪͭ 
ό͔ͣͦ͗ͭ ͍͊ͪΈ͙͍ͪͦ͊ͭΈͫΎ ͍ 
͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͙ͫͨͦ͡Έ͔͚ͯͣͦ͘ 
͙͔ͫͫͭͣ· ͙͍͙ͫ͊ͤͪͦ͊ͤ͟Ύύ

˾͔͔ͦͣͤ͒͊͟ͼ͙͙

ü ˻͋Ά͔ͣ ͙͍͙ͫ͊ͤͪͦ͊ͤ͟Ύ ͔͒ͦ͗ͤ͡ ͍͟͡Ό;͊ͭΈ ͔ͦͪͤ͟Έ ͊ͦͪͭ·Σ ͎͒ͯͯ ͙ ͍ͨͦ͒͒ͦ͘΄ͤͦ-
͔͔͋͒ͪͤͤ·͚ ͔͎͔ͫͣͤͭ

ü ˤ͙͙ͯ͊͊͘͘͡ͼ͙Ό ͦͪͤ͟Ύ ͊ͦͪͭ· ͔͔ͫ͒ͯͭ͡ ͍·ͨͦͤ͡ΎͭΈ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ 
͙ͫͤͻ͙͙͍͚ͪͦͤͪͦ͊ͤͤͦ͘ ͫ ̏˴˥

ü ˤ͙͙ͯ͊͊͘͘͡ͼ͙Ό ͊ͦͪͭ· ͙ ͍ͨͦ͒͒ͦ͘΄ͤͦ-͔͔͋͒ͪͤͤ·ͻ ͍ͫͦͫͯ͒ͦ ͣͦ͗ͤͦ ͍·ͨͦͤ͡ΎͭΈ ͔͋͘ 
͙ͫͤͻ͙ͪͦͤ͊͘ͼ͙͙ ̏˴˥

ü ˤ·͋ͦͪ ͔͙ͪ͗ͣ͊ ͫ͋ͦͪ͊ ͒͊ͤͤ·ͻ ͔͒ͦ͗ͤ͡ ͋·ͭΈ ͙͍͊͒͊ͨͭͪͦ͊ͤ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͚͒ͦͫͭͯͨͤͦ 
͔ͭͻ͎͙͔͚ͤͦͦ͡ ͙͍͙ͫ͊ͤͪͦ͊ͤ͟Ύ

ü ˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͨͦͯ͡;͙ͭΈ ͙ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙ͦͣ͊͟͡͡ͼ͙Ό ͙ͭͦͤ͟ͻ ͔͍ͫͪͦ͘ ͙ 
͔͙͍ͪͦͤͫͭͪͯͪͦ͊ͤͤͯ͟Ό ͭͦ͡΅͙ͤͯ ͔ͫͪ͊͘ Җм ͣͣ ͒͡Ύ ͦͪͤ͟Ύ ͙ ҖмΣр ͣͣ ͒͡Ύ 
͔͙ͨͪͺ͔͙ͪ;͔͚ͫͦ͟ ͙͚ͫͦͫͯ͒ͫͭͦ ͔͙ͫͭ

ü ̂ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ˿˴̅ ͔͔͔ͣͤ ол ͣ͡κ͙ͣͤκмΣто ͣн ͔͍͙͔ͨͪ͒͊ͪͭ͡Έͤ͊Ύ ͎͙͒ͪ͊ͭ͊ͼ͙Ύ ͔ͤ 
͔͔ͭͪ͋ͯͭͫΎ

ü ̂ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ˿˴̅ ғол ͣ͡κ͙ͣͤκмΣто ͣн ͣͦ͗ͤͦ ͔ͪ͊ͫͫͣͦͭͪͭΈ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͙͔͙ͫͤ͗ͤΎ 
ͦ͋Ά͔ͣ͊ ͚͔ͦ͒ͫͦ͒ͪ͗͊΅͔͎ͦ ͦͤͭͪ͊ͫͭ͊͟ ͙ ͔͎͙ͨͪ͒ͪ͊ͭ͊ͼ͙Ό

ü ˾͙͔ͯͭͤͤͦ ͙͔͔͙͔ͨͪͣͤͤ ͔͋ͭ͊-͋ͦ͊͒͟͡· ͔ͤ ͔͔͔ͪͦͣͤ͒ͯͭͫ͟Ύ

ü ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͋ͭ͊-͍͋ͦ͊ͭͦͪͦ͟͡ ͔ͣͦ͗ͭ ͋·ͭΈ ͔ͪ͊ͫͫͣͦͭͪͤͦ ͍ ͔ͦͭ͒͡Έͤ·ͻ ͫͯ͡;͊Ύͻ ͙ 
͒ͦ͗ͤͦ͡ ͙͔ͨͪͣͤΎͭΈͫΎ ͦͫͭͦͪͦ͗ͤͦ ͙ ͨͦ͒ ͭ΅͔͊ͭ͡Έͤ·ͣ ͙͙ͤ͟͡;͔͙ͫͣ͟ ͔ͦͤͭͪͦͣ͟͡

ü ˽͙͔͔͙͔ͪͣͤͤ ͙͎͙ͤͭͪͦ͡ͼ͔͙ͪͤ͊ ͙͍ͨͪͦͭͦͨͦ͊͊ͤͦ͘͟

BlankeP, Weir-McCall JR, Achenbach S, Delgado V, HausleiterJ, JilaihawiH, Marwan M, bǄǊƎŀŀǊŘBL, Piazza N, 
SchoenhagenP, Leipsic JA. Computed Tomography Imaging in the Context of Transcatheter Aortic Valve Implantation 

(TAVI)/Transcatheter Aortic Valve Replacement (TAVR): An Expert Consensus Document of the Societyof Cardiovascular 
Computed Tomography. JACC Cardiovasc Imaging. 2019 Jan;12(1):1-24. doi: 10.1016/j.jcmg.2018.12.003. PMID: 

30621986.



BlankeP et al. Computed Tomography Imaging in the Context of Transcatheter Aortic Valve Implantation (TAVI)/Transcatheter Aortic Valve 
Replacement (TAVR): An Expert Consensus Document of the Societyof Cardiovascular Computed Tomography. 

JACC Cardiovasc Imaging. 2019 Jan;12(1):1-24. doi: 10.1016/j.jcmg.2018.12.003. PMID: 30621986.

˽˶ˢ˹ˮ˾˻ˤˢ˹ˮ˩ 
˸˿ ˴́-ˢ˹˥ˮ˻˥˾ˢ̅ˮ̒

A - ˾ ͔͊ͣͪ͘ ͦ͟͡Έͼ͊Σ b - ̂ ͎ͦ͡ ͙ͣͨ͊ͤͭ͊͡ͼ͙͙Σ ͫ - ʕ ·ͫͦͭ͊ 
͙ͫͤͯͫ͊ ͙ ˴ˢΣ d - ˾ ͔͊ͣͪ͘ ͙͍ͫͤͯͫͦ ˤ͊͡Έͫ͊͡Έ͍·

˹͔ͦ͋ͻ͙ͦ͒ͣ·͔ ͙͔͔͙ͣͪͤ͘Ύ

1. ˾͔͊ͣͪ͘ ͦ͟͡Έͼ͊ ˢ˴ 

ό͔͙͔ͨͪͣͭͪ ͊ͨ͊ͤ͊͟͡ ͍ ͙ͫͫͭͦͯ͡ύ

2. ˿͙ͤͯͫ· ˤ͊͡Έͫ͊͡Έ͍· ό͍ ͫ͊ͣͦͣ ΄͙ͪͦͦͣ͟ ͔͔ͣͫͭύ

3. ˤ·ͫͦͭ͊ ͦͪͦͤ͊ͪͤ͟·ͻ ͔͙͚͊ͪͭͪ όmin = 1ͫ ͣΣ 
͙ͫ͟͡Ό;͔͙͔ͤ ς ͋ ͦ͡Έ΄͙͔ ͙ͫͤͯͫ·ύ

4. ˨͙͔͊ͣͭͪ ˤ́˶ˬ ό > 2 ͫ ͣύ

5. ˤ·ͫͦͭ͊ ͙ͫͤͦͭͯ͋ͯ͡Ύ͎ͪͤͦͦ ͫ ͔͙͔͙ͦ͒ͤͤΎ ό> 2 ͫ ͣύ

6. ˻͔͔͔͙͔ͨͪ͒ͤ͡ ͚ͦͨ͊ͤ͊ͪͤͦ͟͡ ͙ͦͫ ς ͒ ͤͦ ͔ͭͪͻ 
͙͍ͫͤͯͫͦ ͍ ͚ͦ͒ͤͦ ͙ͨͦͫͦͫͭ͟͡ ό>30 )

7. ˻͔͔͔͙͔ͨͪ͒ͤ͡ ͔͙͍͒ͨͦͭͦ͘ ͊͟͡Έͼ͙Ύ ό͊͟͟ ͍ ͍ͫͭͦͪ͊͟ͻ 
ͭ͊͟ ͙ ˤ́˶ˬύ

8. ˻͔͔͔͙͔ͨͪ͒ͤ͡ ͙͍͙͙ͭͦͫͭ͘ ͊ͦͪͭ· ͙ ͦͼ͔ͤ͊͟ 
͙͎ͫͦͫͯ͒ͫͭͦͦ ͒ͦͫͭͯͨ͊

˽͔͙ͪ͒ͭͦͪ͟· ͔͙͚ͦͫͦ͗ͤͤ͡



˴ˢ̉˩˿́ˤ˻ ˮ˭˻ˣ˾ˢˬ˩˹ˮ̒

͍͔̂ͪͦͤΈ 
͍͙͙ͯ͊͊͘͘͡ͼ͙͙

˻͔͔͔͙͔ͨͪ͒ͤ͡

̆ͦͪͦ΄͙͚
Á͔͔̉ͭͦ͟ ͙͔͙͔ͦ͋ͪ͊͗ͤ͘ ͦͤͭͯͪ͊͟ ͦ͟͡Έͼ͊ ͊ͨ͊ͤ͊͟͡ ͙ 
͍͙͔ͦͭͫͯͭͫͭ ͔͊ͪͭͺ͍͊ͭͦ͟

͍͔͍͙͔̂͒ͦͭͦͪͭ͡͡Έͤ·͚

Á˹͙͔ͦ͘͟ ͔͙͔ͦͫ͊͋ͤ͡͡ ͙ͦͤͭͪ͊ͫͭͤͦͫͭ͟
Á˽͍ͦ·΄͔ͤͤ·͚ ζ΄ͯͣη ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ
Á˶͔͎͙͔͟ ͔͊ͪͭͺ͊ͭ͟· ͍͙͔͙͒͗ͤΎΣ ͍͚͒ͦͤ·͔ ͦͤͭͯͪ͟· ͙͙͡ 
͔͊ͪͭͺ͊ͭ͟· ͍ ͍͙͔͒ ζ͔͔ͫͭͯͨͤ͟η

˽ͦ͡ͻ͚ͦ

Á˽ͦ͡ͻ͔ͦ ͙͍͙͔ͦͤͭͪ͊ͫͭͪͦ͊ͤ͟ ό͔ͤ ͦͣͨ͊ͭͤ͟͟·͚ ͋ͦ͡Όͫύ
Á͔͔̉ͪͣͪͤ͘·͚ ζ΄ͯͣη ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ
Á͔͔̉ͪͣͪͤ͘·͔ ͔͊ͪͭͺ͊ͭ͟· ͍͙͔͙͒͗ͤΎ ͙͙͡ ͍͚͒ͦͤ·͔ 
ͦͤͭͯͪ͟·

Áˤ·͔ͪ͊͗ͤͤ·͚ ͔ͫͭͯͨͤ;͊ͭ·͚ ͔͊ͪͭͺ͊ͭ͟Σ ͔͔͔ͨͪͫ͊͟Ό΅͙͚ 
ͦ͟͡Έͼ͔͍͚ͦ ͦͤͭͯͪ͟

BlankeP, Weir-McCall JR, Achenbach S, Delgado V, HausleiterJ, JilaihawiH, Marwan M, bǄǊƎŀŀǊŘBL, Piazza N, SchoenhagenP, Leipsic JA. Computed Tomography Imaging in the 
Context of Transcatheter Aortic Valve Implantation (TAVI)/Transcatheter Aortic Valve Replacement (TAVR): An Expert Consensus Document of the Societyof Cardiovascular 

Computed Tomography. JACC Cardiovasc Imaging. 2019 Jan;12(1):1-24. doi: 10.1016/j.jcmg.2018.12.003. PMID: 30621986.



˴ˢ˶̎̇ˮ˹˻˭

BlankeP, Weir-McCall JR, Achenbach S, Delgado V, HausleiterJ, JilaihawiH, Marwan M, bǄǊƎŀŀǊŘBL, Piazza N, SchoenhagenP, Leipsic JA. Computed Tomography Imaging in the Context of Transcatheter Aortic Valve Implantation (TAVI)/Transcatheter Aortic Valve Replacement (TAVR): An Expert 
Consensus Document of the Societyof Cardiovascular Computed Tomography. JACC Cardiovasc Imaging. 2019 Jan;12(1):1-24. doi: 10.1016/j.jcmg.2018.12.003. PMID: 30621986.

˿͊͋͡·͚

˩͙͙͒ͤ;ͤ·͔ ͍͟͡Ό;͔͙ͤΎ 
͊͟͡Έͼ͙Ύ 

ό͔͋͘ ͙͙ͨͪͦͭͪͯ͘ ͍ ͍͔ͨͪͦͫͭ)

ˤ·͔ͪ͊͗ͤͤ·͚

˨͍͔ ͙κ͙͙͡ ͔͔͋ͦ͡ 
͊͟͡Έͼ͙͔͍·ͻ ͎͡·͋ ͙͙͡ 
͔͙͙͒ͤ;ͤ͊Ύ ͫ ͔ͤ͋ͦ͡Έ΄͚ͦ 
͙͔͚ͨͪͦͭͪͯ͘ ͍ ͔͊ͨ͊ͤͤͦ͟͡ 
͙͙͡ ͔ͨͦ͒͊ͨ͊ͤͤͦ͟͡ 
͍ͨͪͦͫͭͪ͊ͤͫͭͦ

˭ͤ͊;͙͔ͭ͡Έͤ·͚

˩͙͙͒ͤ;ͤ͊Ύ ͙͙͡ 
͔͍͔ͣͤͦ͗ͫͭͤͤ·͔ 
͊͟͡Έͼ͙͔͍·͔ ͎͡·͋· 
͙ͨͪͦͭͪͯͪͯ͘Ό΅͙͔ ͍ 

͊ͨ͊ͤͤ͟͡·͚ ͍͔ͨͪͦͫͭ ͙κ͙͙͡ 
ͪ͊ͫͨͪͦͫͭͪ͊ͤΎΌ΅͙͔ͫΎ ͤ͊ 

ˤ́˶ˬ

Calcium score by MSCT Agatstonunits

́Ύ͔͗͡·͚ ͊ͦͪͭ͊͡Έͤ·͚ ͔ͫͭͤͦ͘ 
͍·͍͔ͫͦͦͪͦ͟Ύ͔ͭͤ

˸ͯ͗;͙ͤ· җоллл; 
ˬ͔ͤ΅͙ͤ· җмслл

́Ύ͔͗͡·͚ ͊ͦͪͭ͊͡Έͤ·͚ ͔ͫͭͤͦ͘ 
͍͔ͪͦΎ͔ͭͤ

˸ͯ͗;͙ͤ· җнллл; 
ˬ͔ͤ΅͙ͤ· җмнлл

́Ύ͔͗͡·͚ ͊ͦͪͭ͊͡Έͤ·͚ ͔ͫͭͤͦ͘ 
͍͔ͣ͊ͦͪͦ͡Ύ͔ͭͤ

˸ͯ͗;͙ͤ· <3000; 
ˬ͔ͤ΅͙ͤ· <1600

˨͙͔ͦͨͦͤͭ͡͡Έͤ·͚ ͙͔͙͚ͪͭͪ͟ ͭΎ͔͙͗ͫͭ



̅ˢ˭ˢ ˿˩˾˨˩̉˹˻˥˻ ̇ˮ˴˶ˢ

BlankeP, Weir-McCall JR, Achenbach S, Delgado V, HausleiterJ, JilaihawiH, Marwan M, bǄǊƎŀŀǊŘBL, Piazza N, SchoenhagenP, Leipsic JA. Computed Tomography Imaging in the 
Context of Transcatheter Aortic Valve Implantation (TAVI)/Transcatheter Aortic Valve Replacement (TAVR): An Expert Consensus Document of the Societyof Cardiovascular 

Computed Tomography. JACC Cardiovasc Imaging. 2019 Jan;12(1):1-24. doi: 10.1016/j.jcmg.2018.12.003. PMID: 30621986.

˿͙ͫͭͦ͊͡ ˨͙͊ͫͭͦ͊͡

˿ͭ͊ͤ͒͊ͪͭͤ͊Ύ 
͙͊ͤ͊ͭͦͣΎ

ˢ͙ͤ͊ͭͦͣΎ ͙ͨͪ 
˥˴˸˽



˽͙͍͙͔͊ͤͪͦ͊ͤ͡ 
́́ ̏̆˻˴˥ ͦͼ͔ͤ͊͟ ͙͊ͤ͊ͭͦͣ;͔͙ͫ͟ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͫͭͪͯͭͯͪ͟ ˸ˮ́˾ˢ˶̎˹˻˥˻ ͊ͨ͊ͤ͊͟͡ ͒͡Ύ 

͍·͋ͦͪ͊ ͔ͪ͊ͣͪ͊͘ ͔ͨͪͦͭ͊͘

лнм ˾͔͔ͦͣͤ͒͊͟ͼ͙͙ 9{/κ9!/¢{ ͨͦ ͍͔͔͙͒ͤΌ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͚͊ͨ͊ͤͤͦ͟͡ ͔͋ͦͤ͘͡ΈΌ ͔ͫͪ͒ͼ͊Φ˾͙͚͙͚ͦͫͫͫ͟ ͙͎͙͊ͪ͒ͦͦ͟͡;͔͙͚ͫ͟ ͗ͯͪͤ͊͡. 2022;27(7):5160.https://doi.org/10.15829/1560-4071-2022-5160



RanganathP. et al. CT for pre-and postprocedural evaluation of transcatheter mitral 
valve replacement //Radiographics. ς2020. ς́ Φ плΦ ςЅΦ сΦ ς˿ Φ мрну-1553.

˾ͦ͡Έ ˸˿˴́ ͍ ͙͍͙͙ͨ͊ͤͪͦ͊ͤ͡



RanganathP. et al. CT for pre-and postprocedural evaluation of transcatheter mitral valve replacement //Radiographics. ς2020. ς́ Φ плΦ ςЅΦ сΦ 
ς˿ Φ мрну-1553.

˸˿˴́ ͙͙͡ ̏̆˻ ˴˥Κ

˸ͦ͒͊͡ΈͤͦͫͭΈ ˽͔͙ͪͣͯ΅͔͍ͫͭ͊ ˹͔͙͒ͦͫͭ͊ͭ͟

̏ͻ͙͎ͦ͊ͪ͒ͦͪ͊͟ͺ͙Ύ

Å ͙̊ͪͦ͊͟Ύ ͒ͦͫͭͯͨͤͦͫͭΈ
Å ̆ͦͪͦ΄͔͔ ͍͔͔ͨͪͦͫͭͪ͊ͤͫͭͤͤͦ ͔ͪ͊ͪ͘΄͔͙͔ͤ
Å ˤ͙͙ͯ͊͊͘͘͡ͼ͙Ύ ͍ ͔͙͔ͪ͗ͣ ͔ͪ͊͡Έ͎ͤͦͦ ͍͔͔͙ͪͣͤ
Å ˤͦͣͦ͗ͤͦͫͭ͘Έ ͦͼ͔͙ͤ͟ ͎ͭͪ͊ͤͫ͊ͨ͊ͤͤͦͦ͟͡ 
͎͙͔ͪ͊͒ͤͭ͊ ͍͔͙͒͊ͤ͡Ύ ͙ ͦ͋Ά͔ͣ͊ ͨͦͭͦ͊͟

Å ˨ͦͫͭͯͨͤͦ ͙͔ͤͭͪ͊ͦͨͪ͊ͼ͙ͦͤͤͦ

Å ˻͍͙͔ͭͫͯͭͫͭ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ 
͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ

Å ˻͍͙͔ͭͫͯͭͫͭ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͎ͨͪͦͤͦ͊͘ ͔ͤͦ-ˤ́˶ˬ
Å ˻͔͙ͫͦ͋ͤͤͦͫͭ ͔͔͙ͭͦͫͦ͗ͤ͡͡Ύ ͙ ͍͙͔ͦͭͫͯͭͫͭ 
͍͙ͦͣͦ͗ͤͦͫͭ͘ ͨͦͤͦ͡ͼ͔͚ͤͤͦ ͦͼ͔͙ͤ͟ ͫͭͪͯͭͯͪ͟

Å ˹͔ͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͔ͫ͒͊ͼ͙͙ ͙ͨͪ ;͔͙ͪͫͨ΅͔͍ͦ͒ͤͦͣ 
͙͔͍͙͙ͫͫ͒ͦ͊ͤ͡

˸˿˴́

Å ˣ·͔ͫͭͪͦ ͨͦͯ͡;͔͙͔ͤ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ όғо ͔ͫ͟ύ
Å ˽ͦͯ͡;͔͙͔ͤ ͒͊ͤͤ·ͻ ͒͡Ύ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙͙ ͙ 
͙ͨͦͫͭͦ͋ͪ͊͋ͦͭ͟ ͍ ͡Ό͚͋ͦ ͙ͨͦͫͦͫͭ͟͡ όоD 
͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ύ

Å ˤͦͣͦ͗ͤͦͫͭ͘Έ ͍͔͔͙ͨͪͦ͒ͤΎ ͍͙ͪͭͯ͊͡Έ͎ͤͦͦ 
͔͙͍͙ͨͪͦͭͪͦ͊ͤ͘Ύ ͙ ͦͼ͔͙ͤ͟ ͔ͤͦ-ˤ́˶ˬ

Å ˤͦͣͦ͗ͤͦͫͭ͘Έ ͨͦͯ͡;͔͙ͤΎ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ 
ͦͪͯ͗͊͟Ό΅͙ͻ ͫͭͪͯͭͯͪ͟

Å ˻͍͙͔ͭͫͯͭͫͭ ͍͙͙ͯ͊͊͘͘͡ͼ͙͙ ͍ ͔ͪ͊͡Έͤͦͣ ͍͔͔͙ͪͣͤ
Å ˹͔ͭ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͚ͤͦ ͦͼ͔͙ͤ͟ ͍͊ͨ͊ͤͦ͟͡
Å ˮ͙͙ͦͤͪͯ͘Ό΅͔͔ ͙ͯ͘͡;͔͙͔ͤ
Å ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͙͍͔͎ͤͯͭͪͤͤͦͦ ͎ͦͤͭͪ͊ͫͭͤͦͦ͟ 
͍͔΅͔͍ͫͭ͊



RanganathP. et al. CT for pre-and postprocedural evaluation of transcatheter mitral valve replacement //Radiographics. ς2020. ς́ Φ плΦ ςЅΦ сΦ 
ς˿ Φ мрну-1553.

˸˿˴́ ͨͪͦͭͦͦ͟͡

˽͔͔͙ͪͣ͒͊͟ͼ͙Ύ ς ͤ ͔ ͤͯ͗ͤ͊

̏˴˥ ͙ͫͤͻ͙ͪͦͤ͊͘ͼ͙Ύ

ˤ͔ͪͣΎ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ - ˿ ͋ͦͪ ͒͊ͤͤ·ͻ ͍ ͔ͭ;͔͙͔ͤ ͍͔͎ͫͦ 
͔͔ͫͪ͒;͎ͤͦͦ ͼ͙͊͟͡ ͫ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙͔͚ ;͔͔ͪ͘ ͊͗͒͟·͔ р҈ 

͙͔͍ͤͭͪ͊͊͡ w-R

˯͔ͦ͒ͫͦ͒ͪ͗͊΅͔͔ ͔ͦͤͭͪ͊ͫͭͤͦ͟ ͍͔΅͔͍ͫͭͦͣ όҔорл ͎ͣ ͚ͦ͒͊κͣ͡)
˽͙͔ͪͣͪ ͨͪͦͭͦͦ͊͟͡Υ όŀύ 50-тл ͣ͡ млл҈ ͎ͦͤͭͪ͊ͫͭͤͦͦ͟ ͍͔΅͔͍ͫͭ͊Σ 

ͫͦ ͫͦͪͦͫͭ͟ΈΌ ͨͦͭͦ͊͟ όϤр ͣ͡κ͔ͫ͟ύ; 
(b) 50-тл ͣ͡ ͎ͦͤͭͪ͊ͫͭͤͦͦ͟ ͍͔΅͔͍ͫͭ͊ όͺ͙͘Φ ˾-ͪ ώрлΥрл ͙͙͡ слΥплϐύ

ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍·ͨͦͤ͡Ύ͔ͭͫΎ ͤ͊ ͔͔͊͒ͪ͗͘͟ ͒·ͻ͙͊ͤΎ

͙͎͎͔́ͪͪ ͙͍͙ͫ͊ͤͪͦ͊ͤ͟Ύ ς ͫ ͔͔͙͔͗ͤ͡ ͊͘ ͋ͦ͡Όͫͦͣ ͫ 
whL ͤ͊ ͍ͦͫͻͦ͒Ύ΅͔͚ ͔͊ͦͪͭ όwhL ͔͍ͨͪ·΄͔͊ͭ мрл I¦ύ



ü̊ ͎͊ м όŀ-c): ˿ ͔ͪ͘· ͍·͍͙͍ͪ͊ͤ͊ΌͭͫΎ ͨͦ ͙ͨͦͫͦͫͭ͟͡ ˢˤ-͊ͨ͊ͤ͟͡ ͫ 
͙͔ͦͪͤͭ͊ͼ͙͔͚ ͤ͊ ͍͔ͪͻͯ΄ͯ͟ ˶ˬ ͍ ͋͊͊͘͡Έͤͦ-͙͊ͨ͊͟͡Έ͍͔͙͙ͤͦͣͤ͊ͨͪ͊ͤ͡Φ
ü̊ ͎͊ н όŘ-f): ͍̂ͫͭ͊ͤͦ͊͟ ͭͦ;͙͟ ͔͍͎ͦͦ͡ ͺ͙͎͋ͪͦͤͦͦ͘ ͔͎ͭͪͯͦ͡Έ͙ͤ͊͟ ό͔͋͊͡Ύ
͔ͫͭͪ͊͟͡ ͍ ŘΣ ŜΣ ŦύΦ ˽͙ͪ ͍͙ͨͪ͊͡Έ͚ͤͦ ͍͔ͯͫͭ͊ͤͦ͟ ͦͤ ͔ͦͭͦ͋ͪ͊͗͊ͭͫΎ ͊͟͟ 
͔͎ͭͪͯͦ͡Έͤ͊ΎΣ ;͔ͭͦ͟ ͦ;͔ͪ;͔ͤͤ͊Ύ ͫͭͪͯͭͯͪ͊͟Φ
ü̊ ͎͊ о όƎ-i): ̂ ͍ͫͭ͊ͤͦ͊͟ ͭͦ;͙͟ ͍͎ͨͪ͊ͦͦ ͺ͙͎͋ͪͦͤͦͦ͘ ͔͎ͭͪͯͦ͡Έ͙ͤ͊͟ 
ό͔͋͊͡Ύ ͔ͫͭͪ͊͟͡ ͍ ƎΣ ƘΣ ƛύ ͔ͭ͊͗͟ ͙͍͔ͤ͊ͫͭͪ͊͊ͭͫΎ ͍ ͔ͨͦ͡ ͔͙ͪͤ͘Ύ ͨͦ 
͚ͦͪͦͭͦ͟͟ ͙ͦͫ όƎύΦ 
ü̊ ͎͊ п όƧ-l): ̂ ͍ͫͭ͊ͤͦ͊͟ ͔͊ͭͪ͊͡͡Έ͎ͤͦͦ ͦͤͭͯͪ͊͟ ͦ͟͡Έͼ͊ ˸˴Φ ˽ͦ ͚ͦͪͦͭͦ͟͟ 
͙ͦͫ όƧύ ͔͔͔͙͔ͨͪͪͫͭ͟ ͍͙͍͔ͯͫͭ͊ͤ͊͊ͭͫ͡Ύ ͤ͊ ¢¢Φ ˴ͦͤͭͯͪ ͦ͟͡Έͼ͊ 
͙͍͔ͤ͊ͫͭͪ͊͊ͭͫΎ ͨͦ͊͟ ͤ͊ ͍͙͔͒ ͨͦ ͚ͦͪͦͭͦ͟͟ ͙ͦͫ όƧύ ͔ͤ ͨͦΎ͍͙ͭͫΎ 5-
ͦ͋ͪ͊ͤ͊͘Ύ ͺͦͪͣ͊

ˮ͔͔͙͔ͣͪͤ͘

HeiserL. et al. CT planning prior to transcatheter mitral valve replacement (TMVR) //wǀCƻ-Fortschritteauf dem Gebietder wǀƴǘƎŜƴǎǘǊŀƘƭŜƴund der 
bildgebendenVerfahren. ςGeorg ThiemeVerlag KG, 2022. ς́ Φ мфпΦ ςЅΦ лпΦ ς˿ Φ ото-383.



˴ͦ͡Έͼͦ ͙ͣͭͪ͊͡Έ͎ͤͦͦ ͊ͨ͊ͤ͊͟͡ 
ό͙͙͒͊ͫͭͦ͡;͔͔ͫͦ͟ ͙ ͙͙ͫͫͭͦ͡;͔͔ͫͦ͟ ͙͔͔͙ͣͪͤ͘Ύύ

 TT, AP, LM
 ͨ ͔͙͔ͪͣͭͪ ͙  ͨ ͦ͡΅͊͒Έ
 ͣ ͦͪͺ͎͙ͦͦ͡Ύ ͫ ͍ͭͦͪͦ͟ 

˨͙͔ͦͨͦͤͭ͡͡Έͤ·͔ ͔ͨ͊ͪ͊ͣͭͪ· 
ˤ́˶ˬ ό͙͙͒͊ͫͭͦ͡;͔͔ͫͦ͟ ͙  ͫ ͙͙ͫͭͦ͡;͔͔ͫͦ͟ ͙ ͔͔͙͔ͣͪͤ͘ύ
 ͣ ͙͙ͤͣ͊͡Έͤ·͚κ͙ͣ͊ͫͣ͊͟͡Έͤ·͚ ͒ ͙͔͊ͣͭͪ
 ͨ ͔͙͔ͪͣͭͪ ͙  ͨ ͦ͡΅͊͒Έ
 ͊ ͙ͦͪͭͦͣͭͪ͊͡Έͤ·͚ ͯ ͎ͦ͡
 ͭ ͦ͡΅͙ͤ͊ ͣ ͔͔͗͗ͯ͒ͦ͡;͍͚ͦͦ͟ ͨ ͔͔͎͙ͪͦͪͦ͒͟  ͍͟ ͦͤͼ͔ ͒ ͙͊ͫͭͦ͡·
 ͣ ͙͙ͤͣ͊͡Έͤ·͚ ͒ ͙͔͊ͣͭͪ ˶ ˬ

˭ͦͤ͊ ͙ͨͦͫ͊͒͟
 ͤ ͙͊͡;͙͔Σ ͪ ͔͔͔͙͔͊ͫͨͪ͒ͤ͡  ͙͟ ͊͡Έͼ͙Ύ
 ζͨͦ͊͟͡ ͣ ͙ͦ͊ͪ͒͊͟η

˨ͦͫͭͯͨ
 ͙ͭͪ͊ͤͫ͊ͨ͊͟͡Έͤͦ: ͪ͊ͫͫͭͦΎ͙͔ͤ ͔ͣ͗͒ͯ ͦ͟͡Έͼͦͣ  ͙ ͍͔ͪͻͯ΄͚ͦ͟ ˶  ˬ
ό͔͔͔ͣ͗ͪ͋ͪͤ·͚ ͔ͨͪͦͣ͗ͯͭͦ͟  ͒ ͡Ύ ͦ ͙ͨͭͣ͊͡Έ͚ͤͦ ͭ ͔͙͙ͪ͊ͭͦͪ͟ύ
 ͭ ͪ͊ͤͫͺ͔ͣͦͪ͊͡Έͤͦ/͔ͭͪ͊ͤͫͫͨͭ͊͡Έͤ·͚: ͻͦ͒ Vv. femorales, Vv. Iliacales ͙  

V. cava inferior
˨͎͙͔ͪͯ ͔͙ͦͫͦ͋ͤͤͦͫͭ

˴ͦͪͦͤ͊ͪͤ·͔ ͊ ͔͙͙ͪͭͪ
 ˮ ͫ͟͡Ό;͙ͭΈ ˮ ˣ˿ ό ͍ͫ ͯ͡;͔͊ ͫ ͔͙ͦͣͤͤΎύ
 ˴ ͊͡Έͼ͙͔͍·͚ ͙ ͔ͤ͒ͫ͟ ς ͨ ͙ͪ ͤ ͔ͦ͋ͻ͙͙ͦ͒ͣͦͫͭ

˽͔͊ͪ͊ͣͭͪ·

HeiserL. et al. CT planning prior to transcatheter mitral valve replacement (TMVR) //wǀCƻ-Fortschritteauf dem Gebietder wǀƴǘƎŜƴǎǘǊŀƘƭŜƴ
und der bildgebendenVerfahren. ςGeorg ThiemeVerlag KG, 2022. ς́ Φ мфпΦ ς ЅΦ лпΦ ς ˿ Φ ото-383.



͔́ͪͻ͍ͫͭͦͪ;͊ͭ·͚ ͊ͨ͊ͤ͟͡

лнм ˾͔͔ͦͣͤ͒͊͟ͼ͙͙ 9{/κ9!/¢{ ͨͦ ͍͔͔͙͒ͤΌ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͚͊ͨ͊ͤͤͦ͟͡ ͔͋ͦͤ͘͡ΈΌ ͔ͫͪ͒ͼ͊Φ˾͙͚͙͚ͦͫͫͫ͟ ͙͎͙͊ͪ͒ͦͦ͟͡;͔͙͚ͫ͟ ͗ͯͪͤ͊͡. 2022;27(7):5160.https://doi.org/10.15829/1560-4071-2022-5160



Eustachio Agricola et al. J Am Coll CardiolImg2020; 14:61-111.

˴ͦͣͨΈΌ͔ͭͪͤ͊Ύ ͎ͭͦͣͦͪ͊ͺ͙Ύ ͍ ͔ͨͪ͒ͨͪͦͼ͔͒ͯͪͤͦͣ ͨ ͙͍͙͙͊ͤͪͦ͊ͤ͡

όˢ - ʕ ύ ˻ͼ͔ͤ͊͟ ͔͍ͪ͊ͣͪͦ͘ ͦ͟͡Έͼ͊ ́˴Φ 
ˤ·͍͙͍͙͔ͪ͊ͤ͊ͤ ͔͚ͨͦͫͦͫͭ͟͡ ͦ͟͡Έͼ͊ ́˴ ͙ ͍͔ͪͻͯ΄͙͟ ˽ˬ ͍ 
͙͊ͫ͊͟͡Έͤͦͣ ό!ύ ͙ ͦͪͦͤ͊͟͡Έͤͦͣ ό.ύ ͍͙͒͊ͻ - ͨ ͔͔ͦͨͪ;͔ͤͦ 
͔ͫ;͔͙͔ͤ ͨͦ ͚ͦͪͦͭͦ͟͟ ͙ͦͫ ͦ͟͡Έͼ͊ ́˴ 
ό͙ͣ͊ͫͣ͊͟͡Έͤ·͚κ͙͙ͣͤͣ͊͡Έͤ·͚ ͙͔͒͊ͣͭͪΣ ͔͙͔ͨͪͣͭͪ ͙ 
ͨͦ͡΅͊͒ΈύΦ 
(D - Cύ ˸ͦͪͺ͎͙ͦͦ͡Ύ ͍ͨͪ͊·ͻ ͔͊ͣͪ͟ ͙ ͔ͣͫͭ͊ ͔͔͙ͪͨͤ͟͡Ύ 
ͻͦͪ͒Φ 



Eustachio Agricola et al. J Am Coll CardiolImg2020; 14:61-111.

˽͔͙͍͙͔ͪͦͭͪͦ͊ͤ͘



VALVE ASSIST

́˾ˢ˹˿˴ˢ́˩́˩˾˹ˢ̒ ˮ˸˽˶ˢ˹́ˢ̇ˮ̒ ˢ˻˾́ˢ˶̎˹˻˥˻ ˴˶ˢ˽ˢ˹ˢ

1. Valve ASSIST 2 ͍͟͡Ό;͔͊ͭ TAVI Analysis, HeartVision 2 , ͔ͤͦ͋ͻ͙ͦ͒ͣ͊ ͪ͊͋ͦ;͊Ύ ͫͭ͊ͤͼ͙Ύ AW ͫ  ͍͔ͯͫͭ͊ͤͦͤͤ͡·ͣVolume Viewer, Volume Viewer Innova. ˽͙͔͙ͪͦ͗ͤ͡Ύ ͍ͨͦͫͭ͊͡ΎΌͭͫΎ ͔ͦͭ͒͡ΈͤͦΦ˨ͦͫͭͯͨͤͦ ͔ͤ ͍ͦ ͍͔ͫͻ ͔͎͙ͪͦͤ͊ͻ. 
2. Shafiq, et al. Effect of a new enhanced fluoroscopy technology (Structural Heart ASSIST) on outcomes in patients undergoing trans-catheter aortic valvular replacement. TCT 2017.

3. Overtchouk et al. Advanced image processing with fusion and calcification enhancement in transcatheter aortic valve implantation: impact on radiation exposure. Interactive CardioVascular and Thoracic Surgery (2018) 1ς8. doi:10.1093/icvts/ivy136

˽˶ˢ˹ˮ˾˻ˤˢ˹ˮ˩

˿͔͎͔ͣͤͭ͊ͼ͙Ύ ͊ͦͪͭ· ͙ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͊ͨ͊ͤ͊͟͡ 
͔͋͘ ͙͍ͦ͟͟͡ ͒͊Όͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͨͦͯ͡;͙ͭΈ 
ͭͦ;ͤ·͔ ͔ͪ͊ͣͪ͘· ͍͊ͨ͊ͤͦ͟͡ ͒͡Ύ ͍͔ͫͻΦ

ˤ̍˽˻˶˹˩˹ˮ˩

3D ͤ ͍͙͎͊͊ͼ͙Ύ ͨͦ ˴́ͫͯ ͙͔͙͔ͫͤͣ͡
͊͟͡Έͼ͙ͺ͙͊͟ͼ͙͙͍ͨͦ·΄͔͊ͭ 
͊͟;͔͍ͫͭͦ ͍͙͙ͯ͊͊͘͘͡ͼ͙͙ 

͍͙͒͗ͯ΅͙ͻͫΎ ͦͤͭͪ͊ͫͭͤ͟·ͻ ͫͭͪͯͭͯͪ͟.

˻̇˩˹˴ˢ

˻ͼ͔ͤ͊͟ ͔ͨͦͭͤͼ͙͊͡Έ͚ͤͦ 
͔͎͎͙ͪͯͪͭ͊ͼ͙͙ ͫ ͨͦͣͦ΅ΈΌ 

͍͙͙ͯ͊͊͘͘͡ͼ͙͙ ͫ ͙ͫ͟͡Ό;͙͔ͭ͡Έ͚ͤͦ 
ͦͤͭͪ͊ͫͭͤͦͫͭ͟ΈΌΦ

-33%
˨͍ͦͦ͊͘Ύ ͎ͤ͊ͪͯ͊͘͟ ͍ 
ͨͪͦͼ͔͒ͯͪ͊ͻ TAVI3

Valve ASSIST 21͍ͨͦͦ͘͡Ύ͔ͭ: 

-33%
˻͋Ά͔ͣ ͦͤͭͪ͊ͫͭ͊͟ ͍
ͨͪͦͼ͔͒ͯͪ͊ͻ TAVI2
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˽͔ͦͭͤͼ͙͊͡ ͪ·ͤ͊͟ TAVI

˨͙͙ͤ͊ͣ͊͟ ;͊ͫͭͦͭ· ͍͔͔͙ͨͪͦ͒ͤΎ ͔͔͚ͭͪ͊ͤͫ͊ͭͭͪͤͦ͟ ͙ͣͨ͊ͤͭ͊͡ͼ͙͙ ͊ͦͪͭ͊͡Έ͎ͤͦͦ ͊ͨ͊ͤ͊͟͡ ͍ нллфςнлнн ͎͎Φ
(n ς͟ ͙ͦ͡;͔͍ͫͭͦ ͼ͔͍ͤͭͪͦύ



*Bagrat GegamovichAlekyan, 6/07/23

˸͙ͭͪ͊͡Έͤ·͚ ͊ͨ͊ͤ͟͡

˨͙͙ͤ͊ͣ͊͟ ;͊ͫͭͦͭ· ͍͔͔͙ͨͪͦ͒ͤΎ ͚͋͊ͦͤͤͦ͡͡ ͍͊͡Έ͍͙͙ͯͦͨ͊ͫͭ͟͡͡ ͯ  ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͊͟͡Έͼ͙͙͍ͤͪͦ͊ͤͤ·ͣ 
͔ͫͭͤͦͦͣ͘ ͙ͣͭͪ͊͡Έ͎ͤͦͦ ͊ͨ͊ͤ͊͟͡ ͍ нлмоςнлнн ͎͎Φ όƴ ς ͟ ͙ͦ͡;͔͍ͫͭͦ ͼ͔͍ͤͭͪͦύ 



˾ˢ˭ˤ́ˮ˩ ́˩̆˹˻˶˻˥ˮˮ TAVI

ˣˢ˶˶˻˹˾ˢ˿̊ˮ˾̒˩˸̍˩˿ˢ˸˻˾ˢ˿̊ˮ˾̒̑̋ˮ˩˿̒˸˩̆ˢ˹ˮ̉˩˿˴ˮ 
˾ˢ˿̊ˮ˾̒˩˸̍˩
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ˮ͔͒͊͡Έ͎ͤͦͦ ͊ͨ͊ͤ͊͟͡  ͔ͤ ͫͯ΅͔͍͔ͫͭͯͭ 

˴͊ͨ͊ͤ͡ ͔͒ͦ͗ͤ͡ ͍·͙͋ͪ͊ͭΈͫΎ ͤ͊ ͍͙͙ͦͫͤͦ͊ͤ ͙͊ͤ͊ͭͦͣ;͔͙ͫ͟ͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ 
ͨ͊ͼ͙͔ͤͭ͊Σ ͍͟͡Ό;͊Ύ ͔ͪ͊ͣͪ͘ ͦ͟͡Έͼ͊Σ ͔͔ͫͭͨͤΈ ͊͟͡Έͼ͙ͤͦ͊͘Σ ͔͙ͦͫͦ͋ͤͤͦͫͭ 

͒ͦͫͭͯͨ͊Σ ͣͦͪͺ͎͙͙ͦͦ͡ ͊ͨ͊ͤ͊͟͡



˽˶ˢ˹ˮ˾˻ˤˢ˹ˮ˩

̏̆˻ ˴˥
ˢ͙ͤ͊͘͡ ͒͊ͤͤ·ͻ ˸˿˴́ ˸͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡



˿ˮ˹̆˾˻˹ˮ˭ˢ̇ˮ̒

м ͔ͨͪͦ͟ͼ͙Ύ н ͔ͨͪͦ͟ͼ͙Ύ



ˮ˹́˩˥˾ˢ̇ˮ̒ ˽˾˻˨˻˶ˬˢ˩́˿̒ ˿˻˿̂˨ˮ˿́̍˸ 
˨˻˿́̂˽˻˸

˽ͯͤ͟ͼ͙Ύ ͔͔͚͋͒ͪͤͤͦ 
͔͙͙͊ͪͭͪ

̂˭ˮ-ͦͤͭͪͦ͟͡Έ ͨͯͤ͟ͼ͙͙ ˻ˣˢ
̂˭ˮ-ͦͤͭͪͦ͟͡Έ ͎͔ͣͦͫͭ͊͊͘


