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Diaphragm pacing for

| central hyp

ation syndrome:

A novel case of pacing implanted into the diaphragm

Yosuke Yamada,'
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Key words congenital central hypoventilation syndrome, diaphragm pacing, hypoventilation during wakefulness, pulmonary

hypertension.

In severe cases of congenital central hypoventilation syndrome
(CCHS), hypoventilation is observed not only during sleep but
also during wakefulness. Patients with hypoventilation during
wakeulness need mechanical ventilation 1o prevent possible
progression o pulmonary hypertension (PH) or cor pul-

nale.' Diaphragm pacing (DP) is one of the respiratory
cares used with CCHS. The DP is more portable than the
iome ventilator, o it is easy to ventilate during wakefulness.
It includes pacing implanted into the diaphragm (DP-ID) and
pacing implanted into the phrenic nerve (DP-IP) (Fig. 1a).>*
In 2019, the NeuRx DP system (Synapse Biomedical Inc..
Oberlin, OH, USA) DP-ID was approved 1o be covered by
‘medical insurance in Japan. Here, we report the first case of
implanting this system for CCHS in Japan. To the best of our
knowledge, there are only a few reports of DP-ID being
implanted for CCHS with PHOX2B gene mutation in and out-
side of Japan.

‘The patient, a 33-year-old woman, presented with hypoven
ion soon afler birth and was diagnosed with CCHS with
PHOX2B gene mutation of 27 polyalanine repeat expansion
mutation. Although she had hypoventilation during wakeful-
ness, she was ventilated via tracheostomy only during sleep
because it was difficult to carry and use the home ventilator
outside home. She decided o rec nplanting DP-ID.
because the cor pulmonale due to progressive PH (tricuspid
regurgitation pressure  gradient: TRPG 106 mmHg) was
observed when she had a cold at the age of 32. After control-
ling PH by using mec
laparoscopic DP implant surgery was performed at Juntendo
University Hospital. It was under general, epidural, and spinal
anesthesia, without using muscle relaxant. The diaphragm was
exposed and four electrodes were implanted into the dia-
phragm  where the strongest contraction to electrical

I venilation during wakefulness,
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stimulation occurred. The postoperative course was uneventful,
and the patient was transferred (o Tokyo Women's Medical
University Medical Center East (TWMU-MCE) on postopera-
tive-day (POD) 3 for conditioning DP; adjusting the setiing
and pacing time. Before beginning DP, the average transcuta-
peots O: satrion (3902 and rsetaneos partl prsire
of €O, chPco») doring_wakshless 1% and
ectively (Fig. 1b). We W,gmmu the set-
tng and. enics e pacing time gradually, day by day. She
could be ventilated with DP for over 12 consceutive hours
without severe complainis by the time of discharge. on POD
19. Her hypovenilation during wakefulness improved with
DP, the average SpO; and TcPeo, during DP was 97.8% and
468 mmHe, respectively (Fig. 16). The tidal volume with DP
was 381 mL, 7.4 mL/kg (the setting: Amplitude 16 mA, pulse
widih 130 s, respiratory rate 16/min, inspiration time 1.1 s,
pulse frequency 10 Hz, pulse ramp 10). Her PH also improved
and the TRPG was 48 mmHg. Now, she is being followed at
TWMU-MCE and Yokohama City University Medical Cent
and has maintained good respiratory condition during DP for
nihs afier surgery.

Congenial conl bypovntaion syndrome patens e
usually ventilated with the home ventilator via i
or via nasal masks. It i not easy (o use the home vei rier
while going out or during daytime activities in the house,
because these methods need not only the ventilator but also
accessories (e.g. circuits and humidifiers). It has therefore
been difficult to treat hypoventilation during wakefulness for
many CCHS patients like our case, even if they wanted this
We can now treat hypoventilation during wakefulness appro-
priately by using DP. Afier conditioning DP, hypoventilation
during wakefulness and PH improved in our case. Diaphragm
pacing can improve the quality of life during wakefulness and
we will also try to wean patients from the ventilator during
night-time by extending the pacing tin

PP had been mainly slcied n CCHS, because DPIP
was developed earler than DP-ID and local infection occurred
less because the electrodes were not exposed subeutancously.
However, it takes several weeks to begin pacing, and several

Diaphragm pacing for congenital central hypoventilation syndrome: A novel case of pacing
implanted into the diaphragm. Pediatr Int. 2021; (in press) doi:10.1111/ped.14915
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3-1. a-7>FRNUTS D RZHE (AATD) S2EBEDF5|E
[AATD B2EDF5IE ] (FFERK 28 FE(CHERR SN TLVZ
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DIz, FFIC AAT HFREEDERR(CDWT, Fllizicik U
o FTUT. FC/RAIR. TRRERRAA (CRE T DIFEIRICDULT

7y IFT—bhEiTor. Q-7 FNITIREE
HARFREE R CHN NSNS t0%, 14 2ROFF|E 2021

MU, —ERAR. BARMTIRSBRFSERENFDR. Fi (%5 247]
HEOEE LR D LD IC—MRARDFETH Do
https://www.jrs.or.jp/publication/jrs_guidelines/

(471

e (Bt
FHIG ARRE - B IEAECRT
[t

—RREEA BERREYE

)

AAT HFFOEIC DV TDORR(CQLL)FU T DED TH B,
CQll: AAT WFEEFEDLSCITSIDTIM?
AAT (X, & hOT —)LIMENSHER SNZMBEDERE (AAT OFE >90%DEz/EEREA) T U
> )y R TM @5 Em 1000mg] OERE TRSSN TS, CQI0 THAZELSIC, USRIy R
T™ (&, NEMEAZE4AEE (COPD) VoRGHEZMHSIMKEZFOMEZEZEL. WD, &F|E AATD &2
cneEE [MME AAT EE <50mg/dL]]. (C3595, U X/ RTM 1000mg (RIGFZIERE]) (IR
{BBRER 20 mL TARL. @, KA TIEAAT & LT 60 mg/kg Zi8 1 B, #0.08 mL/kg/SERBZ 1
VRE TEEERT T 3. BEIC. JL— NAD AAT TR THEE (CIRE SN B L SEBEIER 25 mL [CHRX
TEURETREUTER T IS, 4hE 60kg DRRATIE. 2ATH 20 U LEEET B,
HARAD 4 ZDERE AAT BE(CRU. 8iARICHIzD T AAT 2ElZzE 1 blsEEE (60 mg/kg) L. &
D Y BREEIRET UTZEREE /11 #BiRtER (GTI1401 i#ER) 35 Tld. BCRATRSINTULIREZEHD K
VBN - AZEDRENMESNE, TD5. AAT (60 mg/kg) %l 1 EEEEHTTI&EICED, fi
FRRRIE (CXF UBAAHIRY /R MME AAT IBE >50 mg/dL B CE D ENRENTULD,

3-2. LXK

a-7>FUTZURZEE (AATD) LR BUCEULT. LAM EER(IC, R lEREESREEZFIAL
BEUZ, Web SRFAREBENMET U, BMBRASNZ. |E 13 fERNER. 2 M TEHRMaED
TWLWBHY. S 3 FiRE. SHELIERE 0 FITHS.

3-3. AAT e A

Pk Tld AATD 2E (CxF LT Alpha;-Proteinase Inhibitor, Modified Process (Alpha-1 MP)(C Kk 2##7¢E
BOEMTONTLDH,. T 3 F 7 BICOMNETEHRIRINE =N, REREISEE U TRTHBEN.
2021 F£ 6 AET. AEMRMICE D\ CZRMHEIRDIZHDILABRNERMEN TS,
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(4) FhEhARA4ERDSIMEALE (PAH)

2-1. EMEEZELA RS4A4> 7TUR

BAMSIE - MERFZF2OBHDE., 5 DDZEHA RSA>ZFHFI LT
WK COE7ITURZRZEL. BRARKU.
(http://jpcphs.org/publiccomment/cteph_guideline2022_app.php)

5 DDBEHA RS> EFUTOEDTHS. L
DFIR SR B (CAE S I MEAE RS RS> e e
ES AR (CRL S BRI IS MR 2N« RS> e e e
RSl B T BN AR M (IPAH/HPAH) BB RS> LT

BrEMmiEEAR IS MERE(CTEPH) 2B RS>

PAHZZBR
FiiERAmEA Z=AE /A E MM EREE(PVOD/PCH) 2B LA RS>

PAHERE

iOS ik & Android fRD'& D . FNTND App Store (CTAFRIRESIRD T
W3, (BEII0S IE - 57> 00— REGRHER) CQ. IPAHIHPARISHIIC S\ TRRH..

CQ. IPAH/HPAHEEBIICEWT, BiR...

2-2. AMED 3% &iEE U 7= BHRIBERIA TR

BUFd 4 D AMED Hi3T &&EHE LR ZE R LTz,

o (FRERIATY - AERHEEAFES) 2EEEL X KU Japan PH Registry M7 —4ZFIiE A UAhEH A 4Rt
BINEAE(Cx$ 9 B Precision Medicine ZEM 9 D/2pD A>T NMEERT (FAFRARERS : BEFH—)
BARSIE - ffEIRFESO Japan PH Registry OF —4%FERA L. MMEiREMSIMELE(CX 3D
Precision Medicine &9 /2Dt MREMRRZEML TULVD., HAFKYIOMS MEAEZE(CE
HRUTWDDIEATRENSHILTND,

o (RERIATY - JAERHEEATRES) £EL > X MU Japan PH Registry %&5&R Uz @Ak i4Afm IMEAE D 77
XY MAT A A -XICHITRIEST O RBIHAT (FAFAERSE - BidE—)

HAMSIE - ffEIRF SO Japan PH Registry OF —4~%&FERA L. MMEiRMEMSIMELE(CX D77 > X
W AT A DIV Z—XERERT DR THD. BARVIOI S MEEZE(CEMR U TULWSDEMIREN S

LTS,

o (RRPRIATY - ARRMEEMTRESE) (RRPRIAT - JARRIEEMFNEE) BEL X MY Japan PH Registry &
FIER U7z AbEh AR S M ESE (CX1 9 2471 [L-6 SERTUAEISILADIZODEMFEBAER (ARAKRE : B
FihfE—)

HAMSIE - ffERF SO Japan PH Registry OF —4&FERAL. LA M) —XIBEEHCH LT, #T
IL-6 SERNMAIRSHNERREBENFEIDINE DN EHER T DICHDEMEE LR THD. SAFTYIDA
BIMEREZEICEMR U TV BERRENSI L TS,

@ X VERRZ M D e MEME DL A HIEIRATT (FAFRAERE | THE=ER)

BAMSIE - ffEERF S0 Japan PH Registry (CHriz(C/INBER MR R Z 4 S fia MEEN 1D D AR
T. NENSHEANDBITHEREGREZ T, NBMSEMEEL X S =000 7z, HiAFTHI/INERh
BIMEREZERICEHR U TWLWDIDERFRENSIIL TULS,

015


about:blank

2-3. fRA - RRBICRAT DEERER
2-3-1. PIRRATEINEALE (PoPH) DERRRAVEFEL. AR
HBLUFE
F'EJH)I'&HHET%’]JI[{EE (PoPH) (FAfEIARMAERTSMMELE (PAH) &
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PoPH (CRAUTIIARBATH DIz, 2013 FICHREIZREIN
PoPH 36 fEfl + EEXE# = 1/z PoPH 46 fFlDRTE SR
(Study 1). FERFREFITDES R PoPH 11 FIFAE
(Study 2)&iTo 1=,
PoPH B¥ (34554 / BRI A BRI = £ FE (I/HPAH)B¥
BB U T, (DAE COs HLNIMERER Cls dDisfE. Afiln
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Takahashi et ol BMC Puim Med (2021)21:89
hitpsy/doiorg/10.1186/512890-021-01452-3
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The clinical characteristics, treatment,
and survival of portopulmonary hypertension
in Japan

Yukiko Takahashi"", Keiko Yamamoto', Seiichiro Sakao', Takao Takeuchi?, Rika Suda', Nobuhiro Tanabe'?
and Koichiro Tatsumi

Abstract
Portopulmonary hypertension (PoPH) refers to the simutt presentation of pulmonary arterial
ve ncluded the characteristics and treatments for patients with
inical characteristics, reatment, and survival of these patients in

POPH of Asian population; thus, we investigated

aJapanese cohort

Methods: Pulmonary ar

Japan; therefor

t from 2012 to 201

n=46 updated for
/H

3 ohor at
ompared the characteristics between patiel i Popttand those rhc

higher cardiac outputs (COS) and cardiac inde pulmonary vascular
ination therapy i patients with PoPH than those with I/H-PAH. In Study 2,
veen PoPH and I/H-PAH were similar. Conversely, many patients (45%) had
use of adverse effects,

tocl T’aﬂ ge their PAH-
Condlusion: s seen n western countres Japanese patients ith POPH showed hgher COs and Cis better exercise
tolerance, and lower PVRs than patients with /H-PAH. Further studies are needed to improve PoPH treatments,

Keywords: Portopulmenary hyp Portal hypertension, Pulmonary arterial PoPH

Introduction vasodilation, and their initial PVR is not very high [1]
Portopulmonary hypertension (PoPH) is a state of simul- PV The
taneous pulmonary arterial and portal hypertension.  se iver disease an 0PH are not nec-
PoPH diagnosis requires portal hypertension (not nec-

essarly the presence of cirthosis) and pulmonary arte-  In the process, shear stress on the pulmonary vessels

rial hypertension (PAH). Patients with PoPH often have  gradually increases, resulting in endothelial proliferation
high cardiac output (CO) ovwing to shunts and systemic. and remodeling of the pulmonary artry in PoPH. Vaso-
ance imbalances also affect pulmonary circu-
lation owing to portosystemic shunts or defective hepatic
‘metabo ulting in pathological pulmonary vascu-

Fullis of author information s avaiable a

Takahashi Y, Yamamoto K, Sakao S, Takeuchi T, Suda R, Tanabe N, Tatsumi K. The clinical
characteristics, treatment, and survival of portopulmonary hypertension in Japan. Bmc Pulm Med

2021;21:89.

2-3-2. HRXPH LA NUEFREBE(CHITDIEEERAIT
HAPH LXK (JAPHR) E#FBEH(CDULT. French
risk stratification score Z@R U3# L. JAPHR iS5
PAH 108 fflZ34r L1z, Score0~4 (CDWLT 21.3%.
31.5%. 32.4%. 13.0%. 1.9%FEL. JA0-7vS
BE DI FRENARE (MPAP) & mPAP DEREE D Score thiE
(CHFS5ULTL

MPAP OtiEZ/AEERICEEL TLDDEFERTIEFAR
DFHTH DIz, BARTHEL TCVWDIEEDOZIMN &R
ET1RD. AIREIT French risk 7338MeE & mPAP DiiE
(CIIHBREANSD D Z ENFRD S, MPAP 8BS KUFE
EBEEVUTHRT S EnZHE N RSN,

Tamura Y, Kumamaru H, Abe K, Satoh T, Miyata H, Ogawa A, Tanabe N, Hatano M, Yao A, Tsujino

Tamura etal, BMCPulm Med  (2021)2128
hitps:/doi org/10.1186/512890-021-01398-6
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Improvements in French risk stratification £
score were correlated with reductions in mean
pulmonary artery pressure in pulmonary
arterial hypertension: a subanalysis of the Japan
Pulmonary Hypertension Registry (JAPHR)

Yuichi Tamura'”, Hiraku Kumamaru?, Kohtaro Abe?, Toru Satoh?, Hiroaki Miyata®’, Aiko Ogawa®,

Nobuhiro Tanabe’, Masaru Hatano®, Atsushi Yao®, Ichizo Tsujino'®, Keiichi Fukuda'", Hiroshi Kimura'?,

Masataka Kuwana'?, Hiromi Matsubara® and Koichiro Tatsumi'* on behalf of the Japan Pulmonary
Hypertension Registry (JAPHR) Network

Abstract
Background: Since there was no previous report, we analyzed the relationship between French Risk Stratification

parameters in puimonaryarterial hypertension (PAH) and mean pulmonary arterial pressures (mPAP)using apan PH

4, 139% ot folow- Ip, respectiv ;\y The improvements inthe number ofctera met
atfollow-up (p=003) and with the improvements in mPAP (p<0.001).

Con Their improvements in French Risk Stratfication may become a marker of improved hemaodynamics
including mPAP,
Keywords: Pulmonary arterial hypertension, Registry, Rk sratification, Mean pulmonary arterlal pressures

Background s PAH progresses and the right ve dilates an
In the ESC/ERS pulmonary hypertension (PH) guide- fals, the mean. pulmonary artera pressure. (mPAP)
lines, right atrial pressure (RAP) and cardiac index (CI)  declines, resulting in the poor survival of patients with
have been proposed as hemodynamic parameters for ~PAH. Therefore, past guidelines for PAH treatment rec-
pulmonary arterial (PAH) risk ommended of right ventricular function as
[1]. Before the advent of current pulmonary vasodilators, treatment g lefined as RAP <8 mmHg and

cu 25 Limin ull,mlM has been exclude d

featton marker. Rec ently, the French regis
proposed the French Risk Stratification for PAH, w
includes RAP and Cl as risk stratification markers at the

I, Fukuda K, Kimura H, Kuwana M, Matsubara H, Tatsumi K, Network JPHR (JAPHR).
Improvements in French risk stratification score were correlated with reductions in mean
pulmonary artery pressure in pulmonary arterial hypertension: a subanalysis of the Japan
Pulmonary Hypertension Registry (JAPHR). Bmc Pulm Med 2021;21:28.
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2-3-3. Nice 2018 ORIFEMHME B IMTEDEEZ A st o230
L\T BHAR RS T REHI T OB

5 6 BRI D)L kS>RS4 (Nice 2018) T
&, HEMENEIENEEOR UVERNUFOLSC e 0 o sngle apanese
BRIz, PEMBARE (MPAP) > 20mmHg. i Efi'f:mfﬂ?mlﬁiifﬁ[lﬂflflcf"ffﬂ‘.Wmd,
BRERAE (PAWP) < 15mmHg. FRMEIEH (PAR) >
3Wood Units (WU). ¥TE#EICETD<ERPRIISH. T

ZRARNICABLUZ, FERFZTYEOAGLHT—FIL
REBEZ Tz 683 IEflZXHRE LTz, 489 HIFHERD
(conventional PH) giEMIMEM4MEMMELE (MmMPAP>
25mmHg) DEEZWE U, 22 HINERODIBFREFTE
fMMmEMMSMELE (25 > mPAP > 20mmHg) DOE#
ZmlzUTze &5I(C 16 IEFIIE 25 > mPAP > 20mmHg
THO. NDPAR 2~3WU Th oz, RFREFIEMME
MRS ML (F. SEROFD 4.3%(%0 %@ﬁ‘iﬂﬁ@
FEAER>IBFE 4B CTHD. FPRISEWRE(CHE
ZUFTVD EHE SN,
Yamamoto K, Tanabe N, Takahashi Y, Naito A, Sekine A, Suda R, Jujo Sanada T, Sugiura T,
Shigeta A, Sakao S, Tatsumi K. Characteristics of patients meeting the new definition of pre-
capillary pulmonary hypertension (Nice 2018) in a single Japanese pulmonary hypertension center.
BMC Pulm Med. 2021;21:260. doi: 10.1186/s12890-021-01623-2.

ORIGINAL ARTICLE
Vascalar Digaste

2-4-4. DENRSSE S (LS it [ B & DL MR HTE =

| 7'—\_ hﬁﬂ% Multi-Institutional Prospective Cohort Study of Patients
With Pulnllunar_\' P?)'pertﬂmion Associated
DRIR 2R R (T4 S S MEAE(R-PH) BE (CH1TS PAH Y Remiucrt Dioeaser

L MD: Yuichi

BEEDIES > X(EZULV). Japan Respiratory PH

study (JRPHS) D&E#RT —45%E(C PAH JAEER IS
EARFT LTz, Bi% 281 AH 43% (IR ERTIEEHIT.,

52%I(3EE PH I T o1z, 68% T PAH SAEZFENMER
SNTUVz, MEMMEAEIEEOEE 4 &KL (1842
HRER. BBMMX. BERICHDHBMEMmA, F
(FRBESHATERMERE) TEBBREDIRL 183 ATIFEZHNE
BEREELE. BMEAXTCBEEHN LD ETFENRIFTH
oz BEFEEHFEHT70.6% vs. 34.2%; p=0.01) . PAH . e
BEEERIGGE. BERSESE TSN O, “

Tanabe N, Kumamaru H, Tamura Y, Taniguchi H,
Emoto N, Yamada Y, Nishiyama O, Tsujino I,
Kuraishi H, Nishimura Y, Kimura H, Inoue Y, Morio s e i

Y, Nakatsumi Y, Satoh T, Hanaoka M, Kusaka K, Sumitani M, Handa T, Sakao S, Kimura T, Kondoh
Y, Nakayama K, Tanaka K, Ohira H, Nishimura M, Miyata H, Tatsumi K; JRPHS Group. Multi-
Institutional Prospective Cohort Study of Patients With Pulmonary Hypertension Associated With
Respiratory Diseases. Circ J. 2021 Mar 25;85(4):333-342.
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fSMEALE (CTEPH) 2022 22BN RS> (B)] ZAKXMSIE - WERFS HP LTARL. FR8
ZRLC/INTVUYIIAY haFEU, REEARTELLL.

5-2. AMED 7T L& U T2 3R BRI Z

BUF D 3 DD AMED fA7T L&t UMRZE = =t U 7.

o (ERPREATT - JABRHEERAFREEE) L > X MU ZEA U@ Mg ZAe S MERE (CX 93T RS/
DESHILARDTZHDEMABEREERER (FAFTARE : FEF5AKER)

121 MR ZAR RS IEE (X I DHREFRET R/ OBIMERZBIE U T, LR MUBEZER
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o (HEAMREBERLMFEE) EHMERMMSIELE(CRAITILMEHERL X MU (FARAE
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o (HAMAREEMA(LATREE) [EHMmiEAR S T (CH (D MMER) UL — > Rk itiD EE D& T
RUOT 4 — RN IS RF LAZIEE T DIHEERAR
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5-3. [BEif 1 FCHRFESNITHIZ/RERE

5-3-1. EBMmMEEEMEMSMEEOCHRARE(CHS TS
L+ | —EERSIENHESE 3 HHER

CTEPH [C UCEIFDORBI E R DIEAKFZHRT D
PGI2 SBHRIMETHD L+ /) JOERAEEZ_ES
RICEGRER(CAREE L T2, EEFMMIEE TH 2 %F#k PVR
D5 20 BEFTOEAEFERICTSRBETLERL
TERTULTED. PVRIETHFREEZRZICEELTND

ZENS, REME—RRINSE SN TLNDUAS T ~EF

¥k, CTEPH B&(CXY D RMBNEDFE—EIR(CIL D PIHE

MHARE NIz, RRETDERMN, B 3 FCELF2/C

ZJH CTEPH (C3 U TREAREZ ITDICERULTES LS
EEZBND,

@ EUROPEAN RESPIRATORY journal

FLAGSHIP SCIENTIFIC JOURNAL OF ERS

Early View

Original research article

Selexipag for the treatment of chronic
thromboembolic pulmonary hypertension

aki Kis o Sakao, o Abe, Saoaki

0Ogo T, Shimokawahara H, Kinoshita H, Sakao S, Abe K, Matoba S, Motoki H, Takama N, Ako J,
Ikeda Y, Joho S, Maki H, Saeki T, Sugano T, Tsujino I, Yoshioka K, Shiota N, Tanaka S, Yamamoto

C, Tanabe N, Tatsumi K.

Selexipag for the treatment of chronic thromboembolic pulmonary hypertension. Eur Respir ]

2021;2101694.

5-4. R - REE(CEA I DEBRIIER

5-4-1. CTEPH B&(CHIFD 2 BIREHSB AT hSILCT
(DLCT) ZAVAEEMRISIEDIRE

CTEPH F#& 31 ALRE A8 AU, 2 BHREZEEAN

O K3JLCT (DLCT) THESNEERV EELE (LV) D

ECV ZiHii L. RVECV DEEREIEE(CDVTHRE U

zo BULESLVALBERIBROMRIEER, 184

HEARERR ML (CH T DIRBOELERE LMY/ (—

AVEFTUIDERELTERTHS.

ORIGINAL RESEARCH + CARDIAC IMAGING

Right Ventricular Extracellular Volume with Dual-Layer
Spectral Detector CT: Value in Chronic Thromboembolic
Pulmonary Hypertension

CT (DLCT) in
V.

a 4)
This copy is for personal use only. To order printed copies, contact reprints@rsna.org

Yamasaki Y, Abe K, Kamitani T, Sagiyama K, Hida T, Hosokawa K, Matsuura Y, Hioki K, Nagao M,
Yabuuchi H, Ishigami K. Right Ventricular Extracellular Volume with Dual-Layer Spectral Detector
CT: Value in Chronic Thromboembolic Pulmonary Hypertension. Radiology 2021;298:589-596.
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2017 FEDARS IR COREERERE (IBEHR) ZHaHE 445 %% 257 & (58%) DEEKREANFAARER
SRHABZEFRITUE. BETHREE 294 (11.3%) THITSNTHED. ENG ZEN 13 4. ALK-1 BEN
12 2. SAMD4 ZEHW & TH e, ERPRIEIL 56.2 7% (18-957%), B 894l (34.6%) THholz.
Curacao criteria M4 OS5 BEHM(E 240 & (93.4%), REHROFRMEMENR(E 238 & (92.6%), A
ffRZE (& 236 % (91.8%), 1 REANDRIEEE(L 176 & (68.5%) ([CFRHIZ. £IC 4 =2 TRDIZDIE 217
% (84.4%), 3W&EIEIZLTLZDIE 404 (15.6%) T, KIEEZERNTWLZDIE 28 4 (10.9%), MIfiE
REZRNTWED(EEE, FEMEINAEZRN\TWZDEE G, SEHNZERNTWZDEFEETH DT,
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3) AHS/CCHS
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