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[Abstract] Prone position ventilation (PPV) has been widely used in the treatment strategy of patients with acute
respiratory distress syndrome (ARDS). Patients undergoing PPV may develop facial edema and are at risk for pressure
injuries due to prolonged prone positioning. In clinical practice, preventive measures such as repositioning, protective
dressings, and pressure-relief cushions are commonly used to prevent pressure injuries. However, factors such as improper
endotracheal tube placement, self-paid dressings, and delayed clearance of oral and nasal secretions have reduced
the effectiveness of preventing facial pressure injuries. To address the above issues, a device for preventing pressure
injuries on the faces of patients in the prone position was designed by healthcare workers in the nursing department
of Dalian Friendship Hospital, and a National Utility Model Patent of China was obtained (ZL 2024 2 0340439.8).
The device consists of a support plate and a circuit control system. The support plate is equipped with two support
members. Support member 1 is directly fixed to the support plate, while support member 2 is connected to the support
plate via a slide and a spiral rod, serving to support the patient's face and allowing for adjustment of the appropriate width
according to the size of the patient's face. Inside the two support members, there are several telescopic rods, with the
upper ends designed as spherical supports. The height and position of the telescopic components can be adjusted through
a circuit control system, regularly changing the pressure distribution on the patient's face, thereby achieving the purpose
of changing the pressure points on the face. The inner wall of support member 2 is equipped with a camera, allowing direct
observation of the patient's facial condition through a monitor, avoiding compression of the eyes and nose, and promptly
removing secretions from the mouth to keep the face clean, thereby reducing the risk of facial pressure-related injuries.
The center of the two support members features a hollow slot, facilitating the placement of a tracheal tube. The circuit
control system includes a random module, a time setting module, a control module, and a drive module. Parameters can
be set as needed. When the shortest set time is reached, the random module and time setting module send instructions
to the control module. Upon receiving the instructions from the time setting module and the random number from the
random module, the control module transmits information to the drive module. The drive module, upon receiving the
information, controls multiple telescopic rods to adjust their height and position, thereby changing the support points
on the patient's face. The device features a simple structure and convenient operation, allowing for flexible adaptation
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to the patient's facial shape. It can be replaced with the patient's facial pressure area, providing an intuitive view of the

patient's facial pressure situation. With automation and high safety, it helps reduce the risk of pressure-related injuries

and lightens the workload of medical staff.

[Key words] Prone position; Pressure injury; Application

Fund program: National Utility Model Patent of China (ZL 2024 2 0340439.8)

DOI: 10.3760/cma.j.cn121430-20241209-01011

TENUBGE AT B v, By 7 N D i i B A8 2 R U
RMAL, A Rt ORI R M IR M58 X (prone position
ventilation, PPV), J& T — FifA (4 T i ms . PPV 234
I7 M R 9530 225 4F (acute respiratory distress syndrome,
ARDS) (1 E 24Kz — , FHEA LT AR, ook
22 MR TG R 20 SR, BB 2 K ) b TR IR
AT REZ ) A Z2 R0 F RE , TS IR FRICR , H = A AT e |
RATT W IRER E . TR 5 2 PPV B UL A 3F:
RAE , T R Ty P B 0 B PPV i 380 g 48 40 v e
(92050 2019 it B TR 3 PR (3T i I PR S B ma e T
TIPS SO R AT BERAN (B BT AREH 2L Jeg FR 143
i, BT TR 1A 5900 S5 e e (3 T B e g b T
PR I A5 0 2y Bk e VIR, R AR X LG IRy 7
AT 52 BE SR DA L SR SR ROV Y 78R, [ s o £
R AN T 2

ABFE R I RAP L RE A B N X A 3 1) T
AR, B BT 5 s e LT i it , E A EL9E « D PPV
I 1SS I 2 TR 2 FR A 0T 4 5 O WL, ST
RAIE e s BN 9 TR ¥ A T S 4 1T . (D FESK it PPV B
X AR BT S, HERAROL 8 AR A N,
SEHTH N RS2 R T TR AE K B4R, PPV £
AR T AR R, BIRTE—EREE sl )N 1 B2 B 7
TRIZ IR 3 AR TR R 3P RS 5 Rk . B) 7 PPV
SR IR T RIUAR S SR HH 3 AR IR ) 2R 2 g v R L
R, AT R R e A g ks SRS R
FARLAT I E AT K. @ BETIG AR LIk AR EE

WA B AR Ry S, AN B RS R B,
I FHASF T8 8 AT S A AR e, 25 5 s )R T 1
P05 BT R , R T AL e B I 45 A B
TE T ol 5 5 0 M7 £ 3 T s P T PR 520 i, kAR T
FHHEL ] (LF)5 . ZL 2024 2 0340439.8), %3 & Al
SNSRI B TR A2 TR, A5 R 1k [l — B A K st 1R AR Az
FEJ7 i BEAR T g M5 1 & AR AU, HLIG rpzs 2540
A AR, A5 K WS A T LS B R s I, il
Tl AR B, AR
1 FRBARFEME B EElE R B NE RN

TS IR REMOT £ TR 0 P i A4 ) AR b 2
A FE AR R B 45 R G 47
1.1 R - AR (] 1-1) M LK g by, e i
A 2 SRR A S 1 (B 1-2) RSP 2 (T 1-3),
PR B R AR AR AR L, S 2 WA (B 1-4)
AMZGERT (B 1-5) S7RIEAAHE , 7T LIARSE B2 R/ N
WAL o 24N S NS B AT B AT (B 1-6), fif
GAFF B S Bk (FE 1=7), v i A 4 i 22 G0 o 3 i
AT A T A B, DA T 5 B 1% T 5 R SR 4y
A1, LAIKEI S 400 52 PR 1 B Y SCEE 2 BEZEAAT
BE5 s (& 1-8), 31 i R gs (1B 1-9) o] ISR S 3 1350
T, R G SRR 0, B FSHI ok 1 s R B 43, 1
Fr TR L 1 0 B s R G R A R 2 A
PEOE RS 2 1 (] 1-10), f TR S48 .
1.2 FBEESHIRSE « AR il R SRR U | i i) 15
B PR | IR SR, FTARPE TS Z B SR MR FiR

TE 1 RARAEN, 2 R SCHE 1, 3 S 2, 4 RIRTE, 5 MIRBERT, 6 ARATHT, 7 SRR,
8 JHRk, 9 HEIRAR, 10 Hyrhzs il

1 TR IR M 82 TR it 2 e iy (A) B ARFHT (B) B



* 970 -

rhAefE FG A fBE A 2025 4F 10 45 37 4255 10 5] Chin Crit Care Med, October 2025, Vol.37, No.10

S S IR DS ML % [ 158 R Bl [ 42 AR B A2 1 4
A s P ST B o [R5 A BB 48 4 I AT UAS R () B AL 5
Ji , IR AL 305 B s IR SIS BIE B il 24
AR FFIEA T o 007 R , AT S 6 B ) T 3 S 0
2 WARREMIBREEIE N ERGEENERTE
2.1 AR 1. BRI AR, B 1B IR RIMAT F8 2 T R
PRI B RS T IR B s A ; (o B TR i
LK B TR SRR 1 AL, 55 ShIBEAT , A S
2 EEIENE BB S TS L A2 1
SRR |
2.2 (EFHAER 2 AR T BT IR RIMOL A8 T R
TR B L B S ) R G SR SR B L R R . Y
TR B B B A 7 B (R, SR SIS AR R S b AL BB Rt AL
F64 VTR AEAT b B R, S I T 4 S A T A2
S FASE, 3 T 308 [7) — S A7 K S (] 32 T, DT o AR I o 1 45
1009 Sz A KUK o
3 WEWEMIEREEIEAMEIRGEENL S
30 AT R TR AZ A ¢ T IR MO 28 T e M
D B BB A RUES & T AR I SCHE ) e R B4R £
PERIBEHLTHFE DI RE , BEE 2 B T 0 1T 35 37 R A, B AR 58
FEJIMER M B A2
3.2 ZEIE N AR ¢ 38 A O RMOZ AR TR R
PEBVIR IR 2 MR R SCHEER GBS AE PPV R
FE I AN ) R TR, SR AL S 5d Y S
3.3 AR - TR M7 A T e i e ) 2
PR BRAEAEEE , A 2hik, B0 W s/ N5 A B T
VEIES7 32085 PPV F2E AV EFIA 35k
3.4 AT EDULARE T A2 AR B + 38 2 7E 19 BT O RO 8 5 T
SR 7 A 10520 A AR A L 3 B R S A s R B, RN
BRI DA SIS UL A ) TS 100, B s o e i sl PR A7
JE5 R ) BT
4 & it

PPV 7E ARDS 877 T 2 N H L 15 25 AT 4 5 il 6
A5k BUCEER AR/ LI L SR T R G | B e A
TR AL TR, AT LR 5 B i A A7 RS PPV X
SR 25 A Tk Z A AT (A B R RMS T g |
RT3 LI R AR AT PPV A4 B TAEAR
B2 TEMEMDIRAS T , SRS B Sk B A fr
PERE AN AN I T AT TS B ke g szt
], g AR I B R TR i kAR ' BRG
I RSB B3 K 2208 FH Sk Pl | s | bt mT oy s 4
IR | WORHE AT R TR 7, R AT AL 3L
150 AR T SZ G 100 B A A 6 B R WS M FE S
() Fsf 308 3 RO A7 sk Bl TS LA D 1 ) sl S B
T, PRI AEAT T R ME . 2019 B[ B R F7 461473 )y
R PRS2 B Ae m L 430 S IS PPV SR
TR 1o ARBEBE I B8 A0 TURH O ROz F6 255 163 <
PRI 5 B, AR A IR 55 100 1 T S S T AN, T

MALHI T WL, H 3k, 2 rE s, BESA RO B A T
AR, D BOR A T BAS , RV P45 3 4 X
W, (AR ARG RS B b e T W o A, 1R B A AN 2 A
HABLEOUT AT S R RS2 TR A, OB A R
HA—E 0.

FIFPR AR S IAFTER 4 e

EE KRR WA . LRIBEBOT, ST, I SO S, B2 3
£ 5 FHE - SCHEDRE 1B B 5 S0l - SCREDTSE , SCRpvE BTk

Sk
[ 1] Yang YL, Xiang ZJ, Yang JH, et al. Association of B —blocker

use with survival and pulmonary function in patients with chronic
obstructive pulmonary and cardiovascular disease: a systematic
review and meta—analysis [J]. Eur Heart J, 2020, 41 (46): 4415-
4422. DOI: 10.1093/eurheartj/ehaa793.

[2] Wi, 88 G | 2 | 2PEnP I 0 25 5 AE R RM7 38 <
NI HEAR 3 BB BT ()], P37, 2024, 38 (3):
464-467. DOL: 10.12102/j.issn.1009-6493.2024.03.015.

[ 3] Chua EX, Zahir SMISM, Ng KT, et al. Effect of prone versus supine
position in. COVID=19 patients: a systematic review and meta—
analysis [J]. J Clin Anesth, 2021, 74: 110406. DOI: 10.1016/
j-jelinane.2021.110406.

[4] SBG . okIE . 752 55 . IRRMALIE BT ) P05 BAR B XURs:
FHBICIEE ()] 7 HBTSE , 2024, 38 (7): 1223-1227. DOL:
10.12102/j.issn.1009-6493.2024.07.015.

(5] GRAGAT . 00, ZERgAE | 4F LT SSKIN ZE by 19 Rb
AN AR TR T A 5 4 3y 2 (e (). rh AR A
Zi , 2022, 28 (13): 1747-1752. DOL: 10.3760/cma.j.cn1 15682~
20211123-05285.

[6] Kottner J, Cuddigan J, Carville K, et al. Prevention and treatment
of pressure ulcers/injuries: the protocol for the second update of
the international Clinical Practice Guideline 2019 [J]. J Tissue
Viability, 2019, 28 (2): 51-58. DOI: 10.1016/}.jtv.2019.01.001.

(7] skfffl SRR, 2RI . IR RMALIE AR G T g P 455
Wi DK] 28 BT S e (0], P BESEB SBF5T L 2022, 19 (11): 1662-
1666. DOL: 10.3969/;.issn.1672-9676.2022.11.018.

[8] w24 WRFIC, AF4E 45 IREM 0 <O TR M 5 1Ty i)
e EIE ARG [T, AR HIZE |, 2021, 18 (10): 935-941. DOIL:
10.3761/j.issn.1672-9234.2021.10.015.

[9] Avsar P, Patton D, O'Connor T, et al. Do we still need to assess
nurses' attitudes towards pressure ulcer prevention? A systematic
review [J]. ] Wound Care, 2019, 28 (12): 795-806. DOI:
10.12968/jowc.2019.28.12.795.

(10 BEREpE , i 50 | 48 73 22 4 TRy A P A RMAE 288 4 T 40
FIHEBR G AR B2 [, 7 EE4 . 2020, 27 (15): 39-43.
DOI: 10.16460/j.issn1008-9969.2020.15.039.

[0 ] SR TR S 4 B SE B T (2019 4R jD) (M), b At : AR TR
kL, 2019: 50-53.

[12] 0% . BRE  BIE ., 55 . —FhREME R BE
BLRIBETHS R ()], oh B PR B A Sokiieas . 2024, 31 (6):
743-745. DOLI: 10.3969/}.1ssn.1008-9691.2024.06.019.

[ 13 ] BRmahE , FVRAD  XIIHLL , 45 . 2019 Wi € HeIE / s o Mt 1t
Bl FIRGTT « I PR SCBAE g ) A 52 (1], JP 322558 L 2020, 35 (13):
41-43, 51. DOI: 10.3870/j.issn.1001-4152.2020.13.041.

[ 14 ] Papazian L, Schmidt M, Hajage D, et al. Effect of prone positioning
on survival in adult patients receiving venovenous extracorporeal
membrane oxygenation for acute respiratory distress syndrome: a
systematic review and meta—analysis [J]. Intensive Care Med, 2022,
48 (3): 270-280. DOLI: 10.1007/s00134-021-06604—x.

[15] A0y TEIEE, 2500, 4 L 1CU SR Sk R R S R )
A A3 DRSS TN ASS AR A R (], P, 2022, 29 (19): 11-
15. DOI: 10.16460/j.issn11008-9969.2022.19.011.

[16 ] skakf, BRment  popis® . 45 . —Fh Rt Rbooe = n] i =X & 52
FERAGBET RN [J]. ARfEEmm 2R |, 2025, 37 (1): 70~
72. DOI: 10.3760/cma.j.cn121430-20240607-00492.

(17 ] WA, Aacd 2Bk, &5 . ml R IR RMALE S AR Sk R
FETLE ARDS S8 AR [J]. S RES %, 2024, 25 (1):
78-82. DOI: 10.13764/j.cnki.lesy.2024.01.021.

Ol FI 99 = 2024-12-09)
(RSl PV Hh3e)



