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[ Abstract] Platypnea-orthodeoxia syndrome is characterized by dyspnea and hypoxemia in the standing position and resolved in the
supine position. The mechanism of this disease is not clear,but most reported cases are associated with intracardiac shunts and intrapulmonary
shunts. The former mainly includes gaps in the atrial septum,accompanying other anatomical abnormalities,and elevated right heart pressure.
The latter mainly included ventilation/perfusion mismatch and vascular abnormalities. Adequate clinical evaluation and comprehensive related
examinations are helpful for the diagnosis of this disease. Interventional and surgical treatments are beneficial for most patients with
intracardiac shunts and some patients with intrapulmonary shunts. This article reviews the research progress in the pathophysiological
mechanism, diagnosis and treatment of this disease.

[ Key words] Platypnea-orthodeoxia syndrome ; Shunt ; Patent foramen ovale ; Pulmonary arterio-venous malformation

AN P R 7 PR AR SR IMLAE 25 5 AiE (platypnea- 1 jRIZA T

orthodeoxia syndrome , POS) J&—F 22 WL 19 il PR &5 & 4E
ST R 1B VA I A VA e 7 =% S S 1
4 mm Hg(1 mm Hg=0.133 3 kPa) BE 3 [k I 48000 A0
TR >5% , i BRI PR HE RN 3 K i e E R EE T
FERIAT 82 . T Iuth gt s 4R < RERERIFI
A BN PEAR AR AR P A 0] e 7 7 A T A T it
MRS I A2 1984 45 AN B U T A0
3 L BT AR S A ) POS JEE . H R
KMFFERZ Ll Bl p) I 2k 3%, B g HL AT 7
WF5E v, AR 22 800 191 8 A0 P9 23 3 1 A1 23 i AH
Ko BULER POS (140 5% 9 B A= BEAL I A2 W6 I 19
W

ETE : HXK AR 4 (82170424)
EIS1EH X3, E-mail ; liuyao@ njmu. edu. cn

POS ) Bt $HL A LB Rl 2 A S8 45 A R Dk Il 5 20
ki EHAR A G ARG, DT LR BB A, 70 N
HLT A, ki 25 5 5P 5] FL 2K 4] ( patent foramen ovale,
PFO) | 55 (8] b5 Bt 46t ( atrial septal defect, ASD) A5 &kt
14 5 a1 B i 988 (atrial septal aneurysm, ASA) 28 %42
AL 3 43 2 200 o o It A I A 4 I A S A
Jili i</ 1L ( ventilation/ perfusion, V/Q ) ANUC L, & H
W AE B 3 & Bk W ¥ ( pulmonary arterio-venous
malformation, PAVM ) | Jifi 32 Jii % 95 . 1T Wi 28 & 1F
( hepatopulmonary syndrome, HPS) 25905 ., H fih
FR A A7 I AL < AR B DR B A 2
e AL RE U S R M M SR



D A0

JB 2023 4£8 A5 44 55 8 W] Adv Cardiovasc Dis ,August 2023, Vol. 44, No. 8 « 753 -

W3 SRR S EOER S ik 22 = TR A AERE
DPFO
@ASD
BASA

1.J55 18] 8 Ak 75 o 7

CPITRT o p B A i 52

axiih 34505 R T

1.V/QA LR

ISV INES S %
2.1 W

iR gEsg ) L 1,

OEFIRSE: 5k THERRE . EE R
OWRRAITRER: AvPTELECRY R IEHR IO . i LI

OHAMy: D= FHIF . P FRRR VR AL |
TG | IRAURRSE . AL R b 2

Hti sl ks I L B S L de i E RO L BT BRAR

% PAVM., JiliSZfipes . HPSSE

1 MENFR-BE RS MESSERXREEEZNS

TE 8 NAFAE 5% A FRVE A 1] 22 43 T, 35k 26 /4
PEAM RSB T I R Bk ) 42 TR A 2529 10 mm Hg,
X3t 388 F AN 5 R L B 2 A . iR A K
ML AT 2855 e IR RV 5 i 19 3080 K 5 1 S 4
PEARE T AZE 5, 3020 43 o O i H
2% ~3% ; ILANIR S O foe /N KL T BLHE B A ZE 0
Bio POS R K L 1 $20E A Sk R G805 , 77 A 1Y
SR IR 40 L A 43 3 R/ S TE A 5, 40 T R
I I L Y0 AN 2% s i 50 4 O 5 H 3 1R A B bk
RG], 73 W RN 20% ~25% W, ik i 42 73 TR
TRES] 70 mm Hg; 7330 50% B, 2 ik il 5843 s <
40 mm Hgm o
L1 DASRE

A 80% LI 1 POS FE1ELy A3, LR 0 3
EE 20 b, DR A L T B, H AT B A AE S AR Y
2 M A TR A8 A R AR D, BT LA, B8R 20% ~ 25%
R AE A PFO,{H POS 1y U R EARME . 558,
i (B B B2 A e 0w W L 7 A A ) A2 40 I s VR,
BAE LS HAD RS 55, i, 28 T BE ik
W TE Sk RISk G g K
Tt BB s B R B IR L TR
73, JEHIEAFHE N 3l ik s Fe Lt 170 [ A 48 s 4 8
SR o T TR AR 5 | P9 43 A T B AR 5
gL
L1 prla) i

B a1 7K e BA 18] 2643 i POS O KL 14
JEAd 8 L BLAE PFO L ASD I Bk i ASA, B[R]
FLIE N ) LIS S0 Ay L 308 B, — Ot i 2 J5 S ST A 1
TG FR e IR B ALk £ 5 A, 45 3 % JE BRI AL A 4
IR PRO, 200 B TR 138 % 185 T4 0o, I LA R 2 50

FHATM ST o TENRHR L B IR, AR By ]
b S5, S ECA L A0 Py 2 ) B LB, B2
ASD, ASA J& s [a] b Hh B ( BRI g 4k ) Sl 2 kR
fia]— .0 o5 J s sl 438 B0 T R0 B (), 38 H R S R >
10 mm, LK B 42 > 15 mm" . 5 PFO A 1, ASD FiI
ASA 11 BRI
L2 PRl A A )

IEFEOCT , b s K I A O B BT 1) T 3
e5) I 10 7 Q1| RN ST 7 = T ) == P
Ay A% S e i ) B 7 8 i, T s e ik L 98 gk 2 10 S il
ot Gl LR G AZE O B o

F MK FH RG] I SS A, AL
15—, B BARIY KGO 1R B A5 FE AL, b ()
B 55T B ok I 0 A8 2 IOk O A 25 SR A B R, B
JERCSIIBURT S S DAV N R0 S § o= ceo1) 1 € A & p )
T E S BKARERRNC P 5 RE R FE BT, E B BKAR BB He 8 O
iz A0 o IR AP 0 35 () B 5 g AT, 5 | B2 3 T oy B
AR S L Sl REYE 0, BT R i Ik A I 3 TT RE A A
C MR T B R LI, RS A A ) A2
SR BB SIS IR S SRR T Sk,
T RO T 396 BT T T B R s () B L it S LR B A ) A2
R R

ORIV 6 8 400 1 8 43 5 At 2 52 ) IfL 3k
[r], 0 A By B PG R ( Chiard B ) T BE KR RIS B S0
S, — ] ASD PEA B 3l BE 3 KA Chiari B i) POS i
W A3, BB A MRS, Chiari [ F0 57 18] B Ao & SE A T
FE R IR B4 A 0 506 3 1) A O s, T2 BEMSE BT o 5 i 1)
A7 B Rl AE Ak, Chiari 5 F1 Bt b5 (8] B& S ] £200 7
PESEk T I kML 5 AZE 0B o T s o
JVS TR SR I s e O ) O YR 3 o s ) B B T A



- 754 - OB F IR 2023 48 A% 44 B 8 ] Adv Cardiovasc Dis ,August 2023 , Vol. 44, No. 8

20 i BRI, 45 HLA IR Ak 1) T e e o T el A8 A
OB WAL TS ], 45 5 8] P A A7 7 308 8 AR 25 oy 7 A
AN o TR He S A T SRR 3 A 0 B BB
B e S 75% i SR EE 1, DA 5 1R I 3
F A= UL G

BEAh , — S HAth PR 25t o] 38 4o 5 0 5 ] R i ek A
M35 1), 4n™ o ) =AM R i U HOR A E =R
e S 2= 2057 8] B 1 SR EE R, 5 LA 0 s R IX
AR, T S 15 L Rk i By T B A
0 SR A0 A A 1) 22 A3, AN EMAE A 0 B s T AR
[0 S BN I S T 1 [ A W E YA
FAR, BRI A POST) L JHeah 45 R IS 17 I Bl g 7
FAFENEJE B A A E AN AR S IR LRR I 0 K A 4
2P o 587 9 1S A i 3 3 e R D ) o A ) 4 A B
(8 S T s B3 B S B POS o
1.1.3 fbpEIIFE

FREIEAR D G A0 R e BB —
Lok & fili Sl ik v He s AR A R 3 806 0 R )
T i FRPBE , A it Ae: S 18 1 B 2 1 il 95 9 45 Bl Sk
i 35 5 95, A Lo B S I 50 A o0 0 LWL 7 42
%, D EBUR 800 O = R BT R S5, &R vl AR
A0 5 R D) Tt e I g R O R L SR O e A
2250 e W VIBRA G , il if 5 PR 1 AR /N -t B
PEAIRAECILAE , 5 3500 0 A5 BE T F0 A0 2 5 R A 3G
AT O ZNUNPEREA 3 26 2k 28 ] B F B0™ A A7 1) A2 43
WMo FLLALJE , A0 % H G far FLO Bt i AR, V0
ANVCFEC I, B 5 6 A] B POS, eAh, A iVl e
I RS st 5 550 R O A A 00 e s b A o0 77 A TR 3
FIRBZs 77 AR IR I R 2 FAT ) 22 09 43 Tk 9N 33 B 4
e e P e AL gt G () B, L 7 AL B R e,
55 A1 B 248 0] B K, QnG ASD, T bk i
B2 AL
L2 ohariit

M3 Tt R DL ) A7 2 il B 458 A 42k 4 Jk
TREMESY o 1E Il 20 20 1% I 90 T4 3 o A A7 76 A
PEAEYST, t1F 3 AR, S50 I 38 o 2 il 2 3 5
%, HESLATE AN, BbAh, B A7 A A 0 28 i 6 o
I/, XTIt 2y Jok i s A 920 DR Ik B G 3 O > G
SLIBARR, IBI M@ S > BEE R s i
PRI 32 A 8 Ml 0 4 5 5 F0 V./Q ARDG L, T 1T HS P
IR WLAR SR B AL
1.2.1 PFO

i At ) A L ek e PAVML, 32095 055 38 % 0F % T
i T I, 3 il sl ik O, A 28 i 9 AR 5 e, B IEA
Atk , B A O, I ARG 3R . B ST, Al

TR LT AN, 2 2 B 9 A AR A e ) o Tt A Bl 2
JE, WA AR L 20% A A R S A B A IR
ILAE T 0 PR 45— i PAVM [ 52 90 Y B AN 45 5%
Mo JUE I 7 50 0 2, 8 0 U 4 ) AR ) B G 1 S 7
b ARSI, 5650 R 43R 97 B B H B0 ™ B A0
JEEE R g
1.2.2 s e

S SR A5 2 B POS, It v R i A%
YN S P i 2T 2 A A8 1k EL 1 i o 45124, sy ]
LU W 4 5 5 R k| Al
Rt n] B RARUAE P o R X BB 9 R 4
PR RS 2 A ], (B POS f14355 B A B ML 1 46 2 7
FHY V/Q ARILEC, H 43 5M6 76O N 43t B LA Jor i
Jo, Fn VASEAT 20 A 2 DL HEBR /O V5 1 38 2 Jf 10 28 40 i o
R, 5B 78 5 bR 28 JER L AR 2 A POS 95 £91] o, i oA ik
Z AN PRO 37 32 3P 200 2 DR g 7
SEER T B e FB A o S AN il SR e Y 2 R
|52, FHV/Q ARILH
1.2.3 HPS

i 0] HPS B2t ] WLEE 5] POS, HPS J& L8 ok
JEFS AL/ B8 T B ok s S g R, LA P AL 4 5 5K
SRS i Sk i 42 A 1 S 1 7 A A 45
BAE o o il 4 B i ke 2 S R I B 40 i 4
BRI K B LR K19 10 £5, L4 BUR < 314l
YR R Rt 2 B, LA LA B sk e S B0 RE AR
PR AR 2% R I U T A RE D AR 22 3 L V/Q NI
e = o o AN, MR- i e Fik 4337 L 1 e k- i e Bk
W) Fy K- I bk 2R G B 2E SR A AR, A —2
[T T A
1.2.4  HAth/b WpRs

WRAT — 86/ UL POS 95 5], A Jk o A 7™ 5 AT L
RS A AL AR 54 B POS, AT RER H 3
PRI J5 , T AV IS A8 i 28 i 4 it 7 1 U5
SHOV/Q RVLELG]E POS iz LR f4 i 25 1 4
SRR P S A T 2 4 5 1) S A e R U il R
gk it B4 32T SRS BHLZE A il 56 4 1 il AN 5k
W T EH V/Q AILE, H T OH L ALE
P POS
2 Ll

LIkt POS (55— A J2 X o BEAT 78 49 1 I AR
i, I S FRRASZR R o FB A0 RRAE 1 Ife 1A 2 B b mT 335
B2 WT, ASD S 500 PN 4337 B s 2 Jik e 37 1 484 P, mT
TENG B 222565 2 3 WAl b 1T ~ T2 e 4 3w XURE 2%
T IR A D TR E 2L, R A
REHT B4R 2 0. PAVM B 0] I % 4 KPR 45 91



OB AR 2023 48 A% 44 B 8 ] Adv Cardiovasc Dis ,August 2023 , Vol. 44, No. 8

- 755 -

o) B Jili 5 A% o HPS S8 35 A B Af JHF o s, 5 R B
RS B SR OR AR, LSRG A R T il
I

POS S5 UL A PR R R 02 ey SE HEBR O
P, T DA SR — 20 22 58 i M i 7 0 Bl I, 3R 2
% ASD FR 3 R LR S ) 45 ) A0 I 9 P A0 I g
FEME AT 0] o [HXF PRO FE 8 /NT) ASA R4
BOMEE SR, A0 75 2R i 5 O A IS, Hazk A ml
T B 430 AR LRGSR, 2200 5 AR A 0 s 58 42
WHG 3 ~6 A~ 3 AP H B EE R O 43T
6 02 JE 1 D) 25 PE LA 203, el DL A 2 PAVML,
R, 7E BM A ST A AR SR AT iR A A, AN
A7 0 FEIEAS 7043 8 0 0 B R ) 8 e 2 S BUIRA
P IEZY T ey W SR O N b o A O (ER IR S
AT RBERE, AT A A B A O S R A, TR
TGRSR L F R e R AN, O R
R AT AR TR0 N 23

W o0 N A3, N — 2P T IR A O N 4
Ui ,98% [ PAVM 83 AT 7E il - b7 3 el e, MRl 5%
R IRST 5K 2 K2R B TE B3 , N H A 35 iR 5 i — 2
R o A% 3R MR AR AN SR A o s 28 3 o F0 915
AL B (= 5% WA R 55 ) I8 RE VARG I I
W BEAAR A 2R (LA 5P BM) AR A Ol .
JE CT o T A £ B S /s I 2544, FLvEAf P4 o
H BT 3h ko 52 S 12 W7 PAVM. [ 4 A5 v , BT B e o 25
WAL B BRI RES, a1 Y
3 RIT

BB B0 PN 939 19 R8T mT i A A B4R
ARG B a1 L e CORIRYT . 248k AN R —
B EJRYT PFO A1 ASD (1) B ZFB (HFEA A ATRIT R
A RFEWRE P IET R BRI RA AR P, BT
CREZis A, A R R W4 K 3 AR W 5 IE B
SEAL S APEM Z ] i 4R 22, H B SRS B i A
TR S Tk Y SRR A A TG 58 B 2 20
PSP A SR, 0 3 Bl K K | 32 g kR B0 B
R T PR T,

PAVM #BE NMTEYT , — I E % Ba FERIE,
F IS e ZE 1Y AR ORISR, X T
SEIEPE RN TR T8 PR U ) bk W T R 3, It A% A 2 —
Fhkede = B HPS B AR T
PR, )G, 80% M E A S IRE S H T
3 AEFET RN 5% ~40% 7
4 R4

POS J&— N A Im IREE G AL , B R8I, B i
B I BT, & BRI T e o H AR HLL

R W, T 0 B 0 OB 4 50405 25 L
il ELAFAT 0] SRRk S — ELIRBE POS 7
HEFT AT FOORLAE. FL T PO B i B T
L) POS BURECF, T HLMBeRi 31 20 POS, H i
R LHRATT -

& & 3 wk

[1]  Altman M,Robin ED. Platypnea ( diffuse zone I phenomenon?)[J]. N Engl J
Med,1969,281(24) :1347-1348.

[2]  Robin ED,Laman D,Horn BR,et al. platypnea related to orthodeoxia caused by
true vascular lung shunts[ J]. N Engl J Med,1976,294 (17) :941-943.

[3] Seward JB,Hayes DL, Smith HC, et al. Platypnea-orthodeoxia: clinical profile,
diagnostic workup , management,and report of seven cases[ J]. Mayo Clin Proc,
1984,59(4) :221-231.

[4] Agrawal A, Palkar A, Talwar A. The multiple dimensions of platypnea-
orthodeoxia syndrome :a review[ J]. Respir Med,2017,129:31-38.

[5] Glenny RW. Teaching ventilation/perfusion relationships in the lung[ J]. Adv
Physiol Educ,2008,32(3) :192-195.

[6] Othman F, Bailey B, Collins N, et al. Platypnea-orthodeoxia syndrome in the
setting of patent foramen ovale without pulmonary hypertension or major lung
disease[ J].J Am Heart Assoc,2022,11(15) :e024609.

[7] Naganuma M, Itagaki K, Suzuki N, et al. Severe hypoxia caused by ascending
aorta elongation due to aortic arch aneurysm[ J]. Asian Cardiovasc Thorac Ann,
2020,28(3) :172-174.

[8] Teupe CH,Groenefeld GC. Platypnea-orthodeoxia due to osteoporosis and severe
kyphosis:a rare cause for dyspnea and hypoxemia [ J]. Heart Int, 2011, 6
(2):el3.

[9] Sakagianni K, Evrenoglou D, Mytas D, et al. Platypnea-orthodeoxia syndrome
related to right hemidiaphragmatic elevation and a ‘ stretched’ patent foramen
ovale[ J]. BMJ Case Rep,2012,2012:ber-2012-007735.

[10] Mojadidi MK, Ruiz JC, Chertoff J, et al. Patent foramen ovale and hypoxemia
[J]. Cardiol Rev,2019,27(1) :34-40.

[11] Mas JL. Patent foramen ovale, atrial septal aneurysm and ischaemic stroke in
young adults[ J]. Eur Heart J,1994,15(4) .:446-449.

[12] Eicher JC, Bonniaud P, Baudouin N, et al. Hypoxaemia associated with an
enlarged aortic root:a new syndrome? [J]. Heart,2005,91(8) :1030-1035.

[13] Shakur R, Ryding A, Timperley J, et al. Late emergence of platypnea
orthodeoxia; Chiari network and atrial septal hypertrophy demonstrated with
transoesophageal echocardiography [ J ]. Eur J Echocardiogr, 2008, 9 (5):
694-696.

[14] Larsen JH,Poulsen MK, Oevrehus KA, et al. Platypnea-orthodeoxia syndrome in
patient with patent foramen ovale, dilated ascending aorta and persisting
eustachian valve:a case report[ J].J Cardiol Case Rep,2021,4.1-3.

[15] Hill AJ, Ahlberg SE, Wilkoff BL, et al. Dynamic obstruction to coronary sinus
access: the Thebesian valve[ J]. Heart Rhythm,2006,3(10) :1240-1241.

[16] Hsu PF,Leu HB,Lu TM, et al. Platypnea-orthodeoxia syndrome occurring after a
blunt chest trauma with acute tricuspid regurgitation[ J]. Am J Med,2004,117
(11) :890-891.

[17] Bokhari SSI, Willens HJ, Lowery MH,, et al. Orthodeoxia platypnea syndrome in a
patient with lipomatous hypertrophy of the interatrial septum due to long-term
steroid use[ J]. Chest,2011,139(2) :443-445.

[18] Vallurupalli S,Lodha A, Kupfer Y, et al. Platypnea-orthodeoxia syndrome after
repair of a paraesophageal hernia [ J ]. BMJ Case Rep, 2013,
2013 :ber2012007444.

[19] Patakas D,Pitsiou G,Philippou D, et al. Reversible platypnoea and orthodeoxia
after surgical removal of an hydatid cyst from the liver[ J]. Eur Respir J,1999,



- 756 -

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

OB F IR 2023 48 A% 44 B 8 ] Adv Cardiovasc Dis ,August 2023 , Vol. 44, No. 8

14(3) :725-727.

Bohren Y, Lopez M, Santelmo N, et al. Diagnostic pitfall of platypnea-orthodeoxia
syndrome caused by atrial septal defect after right pneumonectomy[ J]. Case Rep
Crit Care,2020,2020:4257185.

Aigner C, Lang G, Taghavi S, et al. Haemodynamic complications after
pneumonectomy ; atrial inflow obstruction and reopening of the foramen ovale
[J]. Eur J Cardiothorac Surg,2008,33(2) :268-271.

Anthonisen NR, Milic-Emil J. Distribution of pulmonary perfusion in erect man
[J].J Appl Physiol,1966,21(3) ;760-766.

Shovlin CL. Pulmonary arteriovenous malformations[ J]. Am J Respir Crit Care
Med,2014,190(11) :1217-1228.

Takhar R, Biswas R, Arora A, et al. Platypnoea-orthodeoxia syndrome: novel
cause for a known condition[ J]. BMJ Case Rep,2014,2014 :bc12013201284.
Hussain SF,Mekan SF. Platypnea-orthodeoxia: report of two cases and review of
the literature[ J]. South Med J,2004,97(7) :657-662.

Katsoulis K, Minasidis I, Vainas A, et al. Platypnea and orthodeoxia associated
with Pneumocystis jiroveci and Cytomegalovirus pneumonia:a case report[ J].
J Med Case Rep,2009,3:9319.

Dodson BK, Major CK, Grant M, et al. Platypnea orthodeoxia due to a patent
foramen ovale and intrapulmonary shunting after severe COVID-19 pneumonia
[J]. Am J Case Rep,2021,22:€933975.

Salvotti F, Poiatti I, Bressa S, et al. Platypnoea-orthodeoxia syndrome in COVID-
19[J]. Eur J Case Rep Intern Med,2021,8(10) :002849.

Raevens S, Boret M, Fallon MB. Hepatopulmonary syndrome [ J]. JHEP Rep,
2022,4(9) :100527.

Rodriguez-Roisin R, Krowka M]J. Hepatopulmonary syndrome—A liver-induced
lung vascular disorder[ J]. N Engl J Med,2008,358(22) :2378-2387.

Kapur S, Paik E,Rezaei A, et al. Where there is blood, there is a way ; unusual

collateral vessels in superior and inferior vena cava obstruction [ J].

Radiographics,2010,30(1) :67-78.
Lopez Gaston OD. [ Platypnea-orthodeoxia syndrome ] [ J]. Medicina (B Aires) ,
2005,65(3) :268-272.
Papiris SA, Maniati MA, Manoussakis MN, et al. Orthodeoxia in amiodarone-
induced acute reversible pulmonary damage[ J]. Chest,1994,105(3) :965-966.
Awan AN, Ashraf R, Meyerson MB, et al. Radiation-induced bronchial stenosis:a
new cause of platypnea-orthodeoxial J]. South Med J,1999,92(7) :720-724.
Odell JA, Keller CA, Erasmus DB, et al. Traumatic bronchial rupture and
platypnea-orthodeoxial J]. Ann Thorac Surg,2012,93(2) ;662-664.
Gacad G, Akhtar N, Cohn JN. Orthostatic hypoxemia in a patient with
bronchogenic carcinomal J . Arch Intern Med,1974,134(6) ;1113-1115.
E, R MG, A OB LA A A0 A 5 o [ KRR T ]
T EEFR A48 ,2022,37(5) :449-458.
Tellapuri S, Park HS,Kalva SP. Pulmonary arteriovenous malformations[ J ] . Int J
Cardiovasc Imaging,2019,35(8) :1421-1428.
Hayek A, Rioufol G, Bochaton T, et al. Prognosis after percutaneous foramen
ovale closure among patients with platypnea-orthodeoxia syndrome [ J]. ] Am
Coll Cardiol ,2021,78(18) :1844-1846.
Shah AH, Osten M, Leventhal A, et al. Percutaneous intervention to treat
platypnea-orthodeoxia syndrome : the Toronto experience [ J ]. JACC Cardiovasc
Interv,2016,9(18) :1928-1938.
Latson L, Briston D. Atrial septal defect: transcatheter closure is not bad, but
there is more to the story[ J]. JACC Cardiovasc Interv,2021,14(5) :576-577.
[ 5% TR R B3 2 [ RS A O A AT 2 1 o, T 500 ML
PGSR ER A A BT o , T AR B2 2 S 5 43 22 S8 0
G NVRIT IR LARAL, 5. 8 WS R O I & A ATRYT 5/ (2021
M) [T]. HfeEE2# 4% ,2021,101(38) :3054-3076.

A% B #7.2023-01-16

R IS S ST SIS SR S I S SR I S e S SIS S I Sy e S S Sy S S e e S e e e = e Sy e S S e S S e S e e S = =y S e =

(L35 751 70)

[30]

[31]

[32]

[34]

[35]

[36]

[37]

[38]

Hollander P, Hill J, Johnson J, et al. Results of VERTIS SU extension study:
safety and efficacy of ertugliflozin treatment over 104 weeks compared to
glimepiride in patients with type 2 diabetes mellitus inadequately controlled on
metformin[ J]. Curr Med Res Opin,2019,35(8) :1335-1343.

Drucker DJ. Mechanisms of action and therapeutic application of glucagon-like
peptide-1[ J]. Cell Metab,2018,27(4) :740-756.

Wu Y, Zhang A, Hamilton DJ, et al. Epicardial fat in the maintenance of
cardiovascular health [ J ]. Methodist Debakey Cardiovasc J, 2017, 13 (1):
20-24.

Puig F,Rico F, Almendros 1, et al. Vibration enhances interleukin-8 release in a
cell model of snoring-induced airway inflammation [ J]. Sleep,2005,28 (10) :
1312-1316.

Kim M, Cho SW, Won TB, et al. Associations between systemic inflammatory
markers based on blood cells and polysomnographic factors in obstructive sleep
apnea[ J]. Clin Exp Otorhinolaryngol ,2023,16(2) :159-164.

Schmickl CN,Li Y,Orr JE et al. Effect of venlafaxine on apnea-hypopnea index
in patients with sleep apnea:a randomized, double-blind crossover study [ J].
Chest,2020,158(2) :765-775.

Marshall NS, Yee BJ,Desai AV, et al. Two randomized placebo-controlled trials
to evaluate the efficacy and tolerability of mirtazapine for the treatment of
obstructive sleep apnea[ J]. Sleep,2008,31(6) :824-831.

Calik MW, Radulovacki M, Carley DW. Intranodose ganglion injections of
dronabinol attenuate serotonin-induced apnea in Sprague-Dawley rat[ J]. Respir
Physiol Neurobiol ,2014,190:20-24.

Taranto-Montemurro L, Sands SA, Edwards BA, et al. Desipramine improves

upper airway collapsibility and reduces OSA severity in patients with minimal
muscle compensation[ J]. Eur Respir J,2016,48(5) :1340-1350.

Arens P, Fischer T, Dommerich S, et al. Ultrasound shear wave elastography of
the tongue during selective hypoglossal nerve stimulation in patients with
obstructive sleep apnea syndrome [ J]. Ultrasound Med Biol, 2021,47 (10) ;
2869-2879.

Niakani S, Liu H, Liu WY, et al. Differential pharmacological and sex-specific
effects of antimuscarinic agents at the hypoglossal motor nucleus in vivo in rats

[J].Sci Rep,2022,12(1) :14896.

[41] Lim R,Messineo L,Grunstein RR et al. The noradrenergic agent reboxetine plus

the antimuscarinic hyoscine butylbromide reduces sleep apnoea severity: a
double-blind, placebo-controlled, randomised crossover trial [ J ]. J Physiol,
2021,599(17) :4183-4195.
Wang D, Marshall NS, Duffin J, et al. Phenotyping interindividual variability in
obstructive sleep apnoea response to temazepam using ventilatory chemoreflexes
during wakefulness[ J].J Sleep Res,2011,20(4) :526-532.
Dinges DF, Weaver TE. Effects of modafinil on sustained attention performance
and quality of life in OSA patients with residual sleepiness while being treated
with nCPAP[ J]. Sleep Med,2003,4(5) :393-402.
Avellar AB, Carvalho LB, Prado GF, et al. Pharmacotherapy for residual
excessive sleepiness and cognition in CPAP-treated patients with obstructive
sleep apnea syndrome: a systematic review and meta-analysis[ J ]. Sleep Med
Rev,2016,30:97-107.

W AS B #7.2022-11-23



