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H i #RIH R EMLIE S 55 #% (Prone Position Ventilation, PPV)7E & #:Stanford A%! k% E (acute Stan-
ford type A aortic dissection, STAAD) AR /5 E & 2 PR FE £5- 5 1E (acute respiratory distress syn-
drome, ARDS) & FIGER N A B K ek, Fig: BB HT2022456 A ~2025F6 H HEERK
28— R B EAEE % P O YIE STAADAR 5 3 K B FEARDS HATPPVEE IR RBURE, X B E K —K 5
B LEREMOESETE RIS HiEAR. IRs) 7% A RBAESHIT R ZI . &5 WEHR
B I 3£ 3324 STAAD B 3 17 0 IES B FREIT, ARJ5 IF &K E EARDS I L PPV ) & & 3£ 504
(15.1%), HFBE#a06], Lik106], FHER(48.68 £ 12.52)%, S05BELPPVIEIT3RIE, kil
A TaB (o)A Bl B3 (75.04 + 7.44 mmHg vs. 291.16 + 10.25 mmHg, P < 0.05), PCO KRR T
F%(52.84 + 2.25 mmHg vs. 36.68 + 0.85 mmHg, P < 0.05), PPVHARIMRA) 2T B4k, FLH 124
(24%) BEREDNREH, HAPSHIREFTETZN, 40RERXDRBIL, 36K KE R
5, B#44%1(88%) BE HIRHRERBICU, 1F)5H B, 661(12%)BHF BRI K Z ERTHEETRILL .
48: PPVIRYT RIS 5STAADA S EFARDS B E ME G BEMR, i AWM, HEX s) /1%
BN, mES N EEER, SFRERRM. T, WERK, R—FERERERIRIT R,

XK ia
afkStanford AR EFIKRR, REHE, SHEFRFELZEM, RMEMLES

CHERERE

CES A @R, B, A, FRE, 2, 50, JERE-ALE, R FEMGE S SRISE S Stanford A
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Abstract

Objective: To explore the effectiveness and safety of the prone position ventilation strategy (PPV) in
the clinical application for patients with severe acute respiratory distress syndrome (ARDS) after
acute Stanford type A aortic dissection (STAAD) surgery. Methods: A retrospective analysis was con-
ducted on the clinical data of patients with severe ARDS who underwent PPV after STAAD and were
admitted to the Intensive Care Unit of the First Affiliated Hospital of Xinjiang Medical University from
June 2022 to June 2025. Statistical analysis was performed on the general information of the patients,
the blood gas analysis indicators before and after the implementation of prone position ventilation,
hemodynamic indicators, and adverse events. Results: During the data collection period, a total of 332
STAAD patients underwent cardiac surgery treatment. Among them, 50 patients (15.1%) developed
severe ARDS and underwent PPV after surgery. There were 40 male patients and 10 female patients,
with an average age of (48.68 + 12.52) years. After 3 days of PPV treatment, the arterial oxygenation
index (OI) of the 50 patients significantly improved (75.04 * 7.44 mmHg vs. 291.16 * 10.25 mmHg, P
< 0.05), and PCO: significantly decreased (52.84 + 2.25 mmHg vs. 36.68 + 0.85 mmHg, P < 0.05). There
was no significant change in hemodynamics during PPV. A total of 12 patients (24%) experienced ad-
verse events, including 5 cases of facial edema, 4 cases of minor bleeding at the surgical site, and 3
cases of pressure-induced skin injury on the chest. Eventually, 44 patients (88%) were successfully
extubated and transferred out of the ICU, and discharged after improvement. Six patients (12%) died
due to infection and multiple organ failure. Conclusion: The PPV treatment strategy is associated with
improved oxygenation in patients with severe ARDS after STAAD surgery. It helps alleviate carbon
dioxide retention and has a relatively minor impact on hemodynamics. When combined with targeted
management measures, the complications are mild, reversible, and preventable, making it an effec-
tive and safe treatment strategy.
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1. 5|

S B ke 2 R — A R AR A 0 A SR, FRIER A S (R 10 I AR 5~10 ), B
IRy 27 Sy 2k Stanford A B 3231k % 2 (acute Stanford type A aortic dissection, STAAD), 2 &7t
ik, LA A FE BRI 58%~62%, [F 5K EEINKIR. OIEHE . SRR RS, 48h
WIRAEZE A 50%LA b, —Z RN E SAMRFEARIGTT AR R AEAr[1]. STAAD FARIIEARMETZ “Fh
RFAR” , TWEIPOIAFZEE . PRAGRIFIEIR . AIMER . N TIEBASE, FHFEARSEE S, sl - FHE
G FARGNM E KRR SRR, RG4S R RN E, 53k SPEREIRE 8 25 51 (acute respiratory
distress syndrome, ARDS), K4 #2) 50%, HH ki BF RN EEZ ARDS, # 54 RIMKEE mAHK, W
SERAT AR IR S )R 5 350" R, B2 P ECHAR R B hRESIS, 1ICU MERRT e, BT mns
75% [2]. PROSEVA i3 5T .7R[3], PPV HHg il & MK+ . B ARDS B 1isEa, v PPV 1)
e PRAES N FH B8 7 3t o AH ELFAMEME, 7 MO B AT BERAR B S 0 1R 760 58 0 R I i B A < T
I P IRALC R A e, BB RIRALIIZE ), HnThRek R E; iRt E A, g E )
MG IX @ LR L, IR WA ) 51, AT i 31 53 S 3 A6 S IUREPE 7R H iRl STAAD R &
HERAEWE . SFKEE . OEIRMEIIRESEER S, HAMMIESYIO, PPV SLhtid i ] RER
W FARY D f G SIS 51 iEs, SRS UE R R AR BT R R B S B A
AR, AL REAMRIAR 5 1CU BRITHH.C 52 £ 35 TR 1 = 2R R, {3545 PPV I St 5 i P B A — 8
PRl VBeE BE A S MEAIIRE, STAAD RJGJFAEE ARDS HIEEWAT LR PPV, COf
Z IR ST T s, (ENTREIES D, A8 o A fedt— Pt 5t . %k, BA STAAD
ARG IR EE ARDS [ 83 50 PPV I RIS A R0t Je e A b AT 0 S i 4

2. ZPEH*E
21, — AR

[E1 1 23 A7 2022 4F 6 H~2025 4 6 HERBEARIZIH A STAAD JHATAMEFFERIGIT B3 1R AR %5
Bl GAINFR#E: @O ARJE IF A MRS MAE R 8, SRICORS Vil g, B0 PIROR 1E S (positive
end expiratory pressure, PEEP) > 5 cmH,0 (1 cmH20 = 0.098 kPa). fitiZ ok, FR#IVERAE ., 70K
18975, BhIKIL A & $5 2 (oxygenation index, Ol): ZliikIfil PaO»/FiO; ##4E < 100 mmHg (1 mmHg = 0.133
kPa), FfHLE ARDS ZWibniE; @ SLii PPV #lg >3 K, fkH PPV fFLER A > 12 h; HEERARdE: O
STAAD RJGEFERA] <24 h; @ ARJ5 24 h WEIEHF L@ ML TR EE; @ &IFitegE, [WECKE
FRAM; @ GIHFFRERIEERSG . AR s © MRtsh /1= ATRE (fH 2 #eL B R 259 H
B KE < 65 mmHg); © T AN 44 A1 s il 48 & (extracorporeal membrane oxygenation, ECMO).

22. A%

2.2.1. —MRIETT B AETARTEIR i

STAAD ARJi B3R Al ICU J5 7 MR 48 D AUEHR S PR LA BhIE <, SR [RID (R e 28 +
JE S FEiEA + PEEP, MR\ 4K (FiO2) 50%~100%, <& 6~8 ml/kg (BLARMAEE), WAL 12~15
{&Imin, PEEP 5~12 cmH.0, WHFLL 1:1.5~2. 45 THiE:. BUR. WM AWiasr, e GEd . WX,
BEFMKMS ST, 4 Ol <100 mmHg, Ll 5k Hng, 722K, ¥ PEEP % &4 8~12 cmH:0,
IERANR, AERFRAGTOTET, A . RIFZ FIRIGIT 6 /MR, %5 Ol 45 <100 mmHg, 7£ IR 5D
FIEEREERITTIR TR BN PPV VAYT, X PPV IHAINGERE 12 he K55 22 DhHRE WA I R 42 W I 2 0
E, BB P, AR, ST AT IR S 4T, 03k POz, FiO2. PaCOz.
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AR 5

2.2.2. PPV 5L

(—) BfERTHEE

(1) SEHERIPRAE: O BF MRS EMFRE, RS5 LI A I QIR RE, A LIiReEzE, MM
56 T AL 5 4 245 ) B UBIE P 40l B 2he B SO, AR AR E e )R AT PPV @ MR RSB 1 DL B IS 4 B 4
HZiE, Richmond B3 - #F# P40 (RASS) —4~-5 43, [RIRELF 780 FBUR: © B JFE <
WWEALE, BiIEBIEEE B E, 70T BEIOE K O S s @ BiA Ok TR e L, R
FOE KA LA IRRE TS, O Dk S8 e & 28 =l B IR W, 97 L300 By e R o R 2R v i K A T
BRI KA . SEIERE R AW RIS R A AR KA E AN, SBUBE IR RS . R R
WS Bk T L, BERRK . BIRKE B (R S8 T EATE SRR ST . E Sk ARk
SRABIE SRR, S N S LTI, By LR S R b R A A L R v s SR A K I F XU
® PPV il 2 h {Z B Al WE TR, JFETTAASEHEAT F i B A, BiakiRiaeR N, S s R ©
RERXAIEB . B, DB TR I, [R50 50 ] W 28 5 Mg, By i S fe v
WRARXE M B, HEME WS AOE. R 0BARSIRE R E5IREY, BEL, MR
BEIR, #RETE; @ KE 5SS AL ARG .

(2) YodhtteR: WS R (THRPARE, TBREE RN KRR KSR . kit
TERLEUKED) . Bk 34, B

(3) BEME: © BB T7 R AR EE VPIRAUE B L2 b oM H b i bk 38 A B kg B /e
) A7 A ) ZE REAT R, BB NCERIE & @ WA B ERER, BHBIGHERTHE: O
FPAER SEB(WRE . BE . CUNRIERESE), Biibgl iR EE sosge, KoMk 5o R
BERETREMMR W, BT AR, ZEBESSE, BbEn, BG5S S AR5
—E, JFE R KEE TR, @ KRN T EE 5 REAL, PRy M. MaEe. B, #&
By NAE S OEIBESIRE DRI, X TREBOCESE, NOE NS R R, AT KR
(IR R

(=) PPV 5Lzjs

(1) NRAEE RS T RAGEERE, 2OFHAES NGRS . 55— A, EREM T 83 kLI,
TOHRIE. ARG RE . LB ZE: B BN, s s T B E IR AN, Fot
FIKE . R A IRV B X B A UL SN, PRI vl s A,
TR RKIEIKE OB TIRE  IRE S W AT R 55 ML 6 T BUE Bl bk P9 BREE I R S RRAS
i EE I 1~2 AR TTEPMRE R, SO E R AR . WS XS . B R dr AL i ir
R R IID IV AV NIAR LRI

(2) BWFTjiE: © HH LA IR N T B 8 B SN EE , RAIEAE 8 S e A v R 8 i
OHL, MBS /AR E, NMALRIELE PPV @ i Rl & o i T B S SR T RS S
b EWERS T, RIS Otk SR TR BRI [E 8 S U R A
HARDNS R HIR, BEFER; @ MiMNgRELEEZE)E, BEMKE NS, JFRERNAR EET
&, PR ENRR I, S B L 907, FRREEEAT 180° WAL EAMEML; SLRERIKE SN0y, BRI
Dl esl, Bk ) S BRI s S R AR A AL 320 @ HCK EE IR, SR TR AR
PROZATRL, b 25— A4 37 1 1) R R A BER BCE A Sk (— MEM R T8 2 A, BRI 1 1), TR E SE R
(B 2B 2)E); © 8 ki —M0, SkNRPEBENIN, BRI, MR UERE &
MR Ml @ BEEEIASSE LOlE R SEMEY . LM E, ST IReA, TR
LR TR
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(2) HRIEME

PPV TE STt S ya 7 L R, AIRES X i e — ARG R, Wk s, RXBH. Ok
W RPN SN PPIIEFHZESE, LR SEUE L E G e E IR, WS E S S AMAE . MR
FILTE, SERERAL WA ZESE, AR R ER AR 2 R 2 T BA G A T R KRR FE (9820 R RE 1)
K. BiatEik: © MoFSIminES TAE, 7R8I ¥ e MaiHe T1T PPV AT, 18I RE T i
U N IR BN 1 AN I HE R, Wi 299 il S PU O AR R 205, A ILE S A i () I i
B EEL, MR L PPV IRYT s @ BACRTNHE I 718, m— A8, R ANRIEFREE, &FH
R, WRORS P B IIE D 5IE, VISNEL:; @ FFatprEamifs, B 3 R BREEORE T 5 52 KA Ak,
Xof B M BRI 52 K, ATAE 2 h BRIGCSKER TR 1 Uk, 18 RNt DU i 52 1 B A e el it 4738 B i B e 4 B 5
@ HARXFEW, BARAE PPV AT G4 TARX Y, EHEL, REFETE, BEAARXERY, NEFHE
P B 40 T T

(W9) PPV S #R1E

O HJeNIEEFIRIE & O S @ S o TR, % A% e g, Ty
2 oAt , R IMAE B SL T [ o 0 RUE A SO ROE B, FRA R N L AR AR, RSk B
TRk, et EBERERIK N, R EE L MEML, BEHEEFRRR, R RO EML, kR
FERRECEL; @ AR fEfe e fE kO IR R M aT, B, HEFEEL; @ EEHSIE, B
AEE AT, AT H .

2.2.3. MEIRIR

[E] i S R VR T L R R AR S BORE, NN : 1) — MBI EES L PRSI B AT S 4E B (body mass
index, BMI). MR SR . B SE: 2) OET ARG : FARK ARIAMEAR ). BHBT A, i,
i, 3) PPV HFIARTEE I OF, ME. F0ffikJE(Central venous pressure, CVP). zhfikIil PO,.
FiO,. PaCO,, Fil% Ol; 4) 7f PPV VAT HF4ART 1 hy 4h. 6h. 12 h DLK PPV J677 45 H s (B EM
) Lhy 4hy 6h. 12hidFEHOLF, fE. CVP. PO,. PaCO, & Ol; 5) AR FHM: BIMIE. &
IS RIXBIL. VIDEAERR. OFKE . DEBES; 6) FUnfits: VWGBS E. ICU (£
) AR LA .

2.2.4. GHEFE

i SPSS 26.0 AT S e & IS AAKITHEBOR I £ pelEERIR, FIEESD
(5 BEORER AT o 2 B DY 7 7 B B [M (QL, Q)17 T BB R LAB ()R, AR 8] 55 22 1] PO,
PaCO,. Ol tWECKHERME T Z 0. P<0.05 NERASIFE L.

3. &R
3.1 BEEXISKER

WA AL RAT O IE AR ARIGIT I STAAD B 3L 332 i, RABAANHEBRbRME, L9 50 &
F, Hrh Sk 40 6, Lotk 10 4, PEEERS(48.68 £12.52) %, KER BEA LR S, AR Y
s, o B A MR R (U L A8 S L 18 B ZE P g BB A), R BT AR IR ]
4 1.23+0.84d, FARKAN 6.88+2.62h, H A ASMEH NN E] Yy 248.44 +58.42 min, FHIET ]y 152.52
+55.24 min, AJEHUBGESET AR 13.72 + 4.64 d, SL4 12 41(24%) B35 K AEA R34, Hdr 5 &A= BT
TR, 4 BURAAR XA EIBINL, 3 B R AR R IR AT, 44 151(88%) &3 I % AR I B (42 1)«
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Table 1. Clinical data and prognosis indicators of patients with prone position ventilation [ X = s /number of cases (%)]
1. MEMIBSBEIGK SRR SRR X £ 5 /1151(%)]

I PR B2 R Kl
FRE(Z) 48.68 +12.52
i 40 (10.0)
BMI (kg/m?) 29.26 +3.70
i I 1 95 5 38 (76.0)
% SO 2 35 (70.0)
ey 28 (56.0)
it s L At 25 (52.0)
R E T AR N H] (d) 1.23+0.84
FAIF A (h) 6.88 £ 2.62
AR SMIEER T[] (min) 248.44 +58.42
RELMT B [17] (min) 152,52 + 55.24
A 2R ML (ml) 1223.14 + 352.23
NG PSR e N IR (1] 1242.48 +562.42
IABP 3 6 (12%)
AR JE LB S R] (d) 12.21 £5.24
AR 12 (24%)
ICU {3 Bt b [A] 17.58 £ 4.45
A HBE 44 (88.0)

: BMI: REFEEG 1ABP: EFIKAERTE X HE; I1ICU: HRER¥F.
3.2. PPV Eifg Ol # PaCO, tt%

BMEALE IR IR SB=IR PPV IRYT Ml VAMEML S 1hy 2hy 6hy 12h 23l <44,
PPV ¥697 Ja Ol iR b7, - HBEE PPV Jay7 I (Al LK i 3 hn(P < 0.05) . #H¥% [RI{MEM J5, Ol Af
FEARYERFLE PPV JG/KF, H—Ik BB MEMLE O Bl N R, S8 =UmEM S5, Ol Bear s Brt.
3 PaCO fEEE— IR PVV IRIT G & TR IEH KT (P <0.05), 2 Jafrh sy 2/ NaRE B30 % 2,
% 3).

Table 2. Changes in Ol of patients at different time points in prone and supine positions
= 2. BE Ol 7EIMEMSL & (M EMIL & i B A T4k

Dla
D1b
D2a
D2b
D3a
D3b

Oh
75.04 +7.44
186.60 +8.31
176.68 + 6.86
227.96 £ 6.86
210.64 £5.73
284.64 +9.59

1lh
119.52 + 13.49"
189.04 +10.10
198.16 + 8.18"
22428 +11.04
237.64 + 6.69"
285.36 + 14.54

4 h
143.64 + 10.69"
186.84 +11.32
209.60 + 7.42*
222.16 +11.86
253.12 +7.61"
280.72 +12.31

6h
163.64 +9.15"
183.12 +11.79
217.44 + 7.67"
217.04 £10.22
253.12 + 7.99
281.64 +16.88

12h
186.60 + 8.31"
176.68 + 6.86
227.96 + 7.70
210.64 £5.74
284.64 + 9.59"
291.16 +10.25

P
<0.001
0.128
<0.001
0.147
<0.001
0.204

E: CRREE AL 0 h iR ERAG S FE ., Dla: F—IXMEMT; D1lb: H—AVEMY; D2a: 5 IRAFE
fir; D2b: 5 KAPEM; D3a: & =7AREMY; D3b: = IAMEMT .
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Table 3. Changes in PaCO: of patients at different time points in prone and supine positions
F< 3. & PaCO, FEFEMIL A& M EML & Ff i8] R B 1L

Oh 1h 4h 6h 12h P1E
Dla 52.84 +2.25 47.20 +£2.63" 43.96 +2.75" 42.00 +2.69" 40.04 £2.117 <0.001
D1b 40.04 £2.11 41.32 +2.08" 42.16 +2.38" 43.24 +£2.74" 44.48 +2.73" <0.001
D2a 4448 £2.73 42,08 £2.71" 40.16 + 2.66" 38.32 £2.39" 3752 +1.48" <0.001
D2b 37.52+1.48 38.88 +1.76" 40.08 +2.52" 40.72 £2.26" 41.96 +£2.01" <0.001
D3a 41.96 £2.01 39.80 £1.92" 3752 £1.85" 37.04+£1.17" 36.76 £0.97" <0.001
D3b 36.76 +0.97 3756 +1.21 3716 +1.21 36.96 +0.89 36.68 + 0.85 0.487

e TR AME A S 0 h R ERAAS TS Y. Dla: B—RMEMY; Dlb: H—AMEMY; D2a: 5 Ak
fir; D2b: . IRADEM; D3a: 5 =WAMEMYL; D3b: 2= IRAMEMY .

3.3. MERNHZFiEHR

BBHAE S — YA EML AT A EMZ 12 h J5 0% 4(96.41 + 15.48 vs. 92.20 + 14.65, P > 0.05), P50 k%
N(110.48 + 7.77 vs. 112.44 + 6.46, P > 0.05), CVP 4(9.24 + 1.05 vs. 9.04 + 0.79, P > 0.05), IfLifi5h /12434
WRAE PPV S I i A UL BH S 30
4. ¥1ig

LR, A KEMFREH, STAAD FARKIMEIRR K FAREEMREIA B - FERERgG. K
B RIEA R L M AR K B i & AR 5 &k 4 ARDS ) 32 3 5 K] [4] . Chen 5 [5] AW 58 & B, STAAD
AKJG ERE ARDS B Ml i e & £ Wt 2% Th RE et 45 5 1E R AE S B3 n, (ERe 9% A . HLGE U]
ICU RIS 8] DA K AT BEAE T2 3 W 38 . O I AR S5 55 36 TR S T 52 M A T oA i, 5 i RO
R O RO RS, R GE 4 B E[6]. FT X E A ARDS EE BGEE AT
FLFE LR 1 il E SRS . TS VAR B . s LA B SRR PPV &5, DL — S LA R A . ECMO 3£
FFEE[7]. K PPV RESS (R IBBA MR A 5K . BB MR ML SCE PR RGBS R T2 51 % DA
WEEA LA YEe, HEATL . S KRR, S22 a0 al, B2 TIRKRHE A, Hil PPV
SRS T IZ N T ARDS MIRYT, FECRE ¢ E SR IR B I8 454 1E (ARDS) AR MM i S S it
KON EREEE 2B ST VR IT R W F bR (2024 FERR) . RO AEANEFFE AR JE M PPV A& T AT,
Yang % [8] ANfiki, %FF STAAD AR5 HJE ARDS [, WHUGIT M LLBGEE S, ARG OB AR,
MR 5l R %, 0 ECMO SCHE 5 G it i Dh g 38 LR & A K i JFAORE, #0F LB AT PPV A
J7, AAWESEE, DUHTRIEMS B RS, R TRIEWRE .. Su SO AR, KT R CIETF
ARJG I+ & ARDS [, SMEMIMEL, B:52 PPV iGI7 I B H E A TR EU(PIF L) 5ok, HLmGE S
IR ICU AR it (R 5 B B 40,  HLAE |ABP SCRF 1) B35 s B[R] PPV YR IT HIF R M EIA R 3
fFo A, AR T PPV X ILEN J) 5 IS mA[10], — J5 T, AR EM AT A8 22 sk il 1f A BE g F0
HOEE, ART O EER; B—hm, PPV SEAA)E, iR ENUARAREE RN, M
T AT AR LA EN ) %, PR M S AR, IS0, e ils, e nmEr, A8 T35
B IR K s

KRR RKY, PPV GBI AR E N STAAD RGHE ARDS E#H WAL LBSINGEE, Ol &
PPV 7697 I [A] R RE X i3G5k, PaCO, B PPV ¥RITIZMT NI Z IEH, HEE— IR PPV JRIT AUt 18
IR, B REANEM B M EM R, R A ORI R s, H i T 3 OE T R AR
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RAE, MAERTPIADEMLE S8 A R BedE— P 038, I7 PPV CRFAYTT . M5 =X PPV J5, &3 ARDS i
Witk —SE R MGE, WEE OB IIREEETE, B N PR R, 35 EHADAR G IERRE, #&
Z VAT E LR, EBER A . PPV VAT IR A IR . © 2 B PR EUIUAE . 32 ML A A
P43, ol manitt, BnThaesk < E. thoh, RM5Ima TR ENSE. @ o mig i
i s 32 LI I D R X SR St AT s o R R BR IUAE - D A5 Bh T Ml R4 P S (1 iz : PPV B i S 1Y
RSB AT IS, (e DO S e, IR B ARG TR X 3k B S, 9 Ml vt A
K, $EmifiE sy —. thAlh, PPV JRYTTE 45 B ai A 1 (R I t mT RE S8 NS F AORE R A2 %6 . B PPV
FEIE PRS2 e i R S BRI V2, AR (R RPN 18 28 G AE B T BN B SR T IV IR AR ) iR AT
[11], #xFFHEIEMIBE VAR T AR B R, STAAD RFEERLHITHFA. HESIMES, il
B PPV MEFE R, WINTH 2. WS TE &, BRFUE, B BIAGE 7T s i, 721X 50
Bl R, S 12 B(24%) B EH KA R FEME, o 5 Bl RABURHEM, 4 BIRERXAREZM, 3§
AR R B R R A5 AT, R R A R 5 800 1 A

R FAFAE— B HRRE: B, ARFFFON B A O R 5T, FEARREVN, BHRESEREK, AFH
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