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[Abstract] Objective To investigate the applied safety effect of a new type of airway opening device.
Methods The quasi-experimental research design by randomized grouping was adopted. Ninety adult volun-
teers were recruited as the study subjects by the purposive sampling from Dec. 4 to Dec. 9,2020 and randomly
divveded into the device 90° group,device 95° group and device 100° group,30 cases in each group. The device
was used to open the airway of the subjects in each group for lasting 30 min. The follow up was conducted im-
mediately after the end of the study,at 0.5,1,3,6,12 and 24 h for observing whether the device-related ad-
verse reactions occurring. The main evaluation indicators were the severity grading of adverse reactions, and
the secondary evaluation indicators were the visual analogue scale score and the vital signs at 10 min before
and after the study. Results 50% of the study subjects appeared the grade 1 adverse reactions,12. 2% was the
grade Il and 1.1% was the grade [l ,in which the common adverse reactions were in turn the scalp pain
(33.3%) ,pressure redness of forehead skin (12.2%) and scalp numbness (11.1%). The incidence rate of ad-
verse reactions had no statistical difference among the 3 groups (P>>0. 05). 34. 4% of the study subjects ap-
peared pain (mild in 22. 2% .moderate in 11. 1% and severe in 1. 1%) and there were no significant differences
in the VAS scores among the 3 groups (P>>0.05). The heart rate at 10 min after the study end in the device
90° group and device 100° group were significantly lower than that at 10 min before the study beginning (P <<

0. 05). All adverse reactions in each group were temporary,which were improved or subsided within 30 min.
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There were no adverse reactions during the remaining follow-up window. Conclusion The airway opening de-

vice with automatic position adjustment is safe,well-tolerated and suitable for the human body.
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TR AT . 90 25X G RN 43 o & AR A7 I f (i
FREEE )04 (2E B 95 4 A& H 100°4 ., &40 30 44
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i H BE 90°4H (n=30) B 95°4H (n=30) HE 100°H (n=30) H/F P

FIIMQ, Q). %] 22(20,23) 21(20,22) 21(20,21) 5.635 0. 060
B (x+s.cm) 159. 704-4. 93 159. 40=4. 26 160. 30=4. 22 0.314 0.731
T (x+5.ke) 51.3546.07 51.6045. 66 52,5545, 57 0.361 0. 698
EEIE B (z x5, kg/m”) 20.12+2.03 20.30+1. 96 20. 4542, 09 0.203 0.817
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a5 1% 2% B KT 22 (8] 00 f B L AR A AR AR
524 B KT T 2 8] B B R e f (RS TR
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R BALAG 1 24 AP 2 ER
VERLIE ARG VI A9 F 53 Bl AR $ig Bl AL 20 41 285 S % r A
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Yy BT 06 G2 0 % % B R ATIR 8G . BLBIE AT B B Y
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ELRFAR : (1) B 5T B B P Bh BFF 5 X6 42 fil 34 O [
AR W D B g W 1o S R S TN = = 1
TG BAE LR AL E TR L.
(2) 5T Bl BHLAR 5 43 20 2% SR 8 H 1A 7 e 1 R 501
i R S A B A 5T X G 0 Sk S A L S i
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BRI S AT RS, I CPR SC it 19 8 4 B[R]
N30 min" Y B LB 5T P ACTE AT RO R S )R
30 min, (4)BF 5% 45 9, B 55 Bh 2R By Bh BF 5% % 42 B
T S 0 2 S B B TR PR R BRI A A A ik
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(common terminology criteria for adverse events,
CTCAE)5. 0 fRASY . 1 90k B , T IR s B L X
R RBOS W BT UL, TCARIT 52 PR BE /7 28/
JR R AR R AR YT 5 AR IR AR 2 0 T B M H R AR TR
T 232 IR 3 0k ™ B el B A im R B2 27 i AN 2357
R AE Ko Az iy S B0HE B 5l K Be i ), Bk . A 3
HE GG Z I 4 HOoR e S A B R 26T 35
G AE T, (2) MRBE B 40 i (visual analogue
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XL AT VAS P55, DLVE Al 208 B A T 0 I 3 sk
AR, 0 WM 1~3 o W BESE .
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XF THT A4 7 R DA A G 22 A R A RSO A AL AE . F
GE I I 4R 5T b i) Bk i 4R R AT B SR R IR
BORGORMAE 58 8 | Ko LS MIERG . PR E T
i 2 RLWTTE & A BOdE 2 () s A BN L OF 0 s A
1) B AT AR AN RIS A
1.3 “%itzam

K SPSS25. 0 B A AT e it 00 . FF A IER
SRR ER DL 2 s FRoR, AR IE A A 1Y i BT
BHELM(Q, - Q) FRw s THEU BT RL LU B sl | 43 &
R NTTSRERAE OB AN VAS 40 (0 21 1] B A i, oR
MR R T 208 dE S5 Kruskal-Wallis H #5565 ;
AN RN R A Z B R X K38 3 Fisher 6 U)K
FVE s P I A A AR 43 B ds 52 0 4y 22 G B
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(33.3%) . W &0 2 Bk IR 40 (12, 2%) 1k & B K
A1.1%) . AR RN Y & AT IR IS 30
min, ZEWFFE 45 B )5 30 min WK . BEVT 455 B
NS T AW S AR 45 R )5 0.5.1.3.6.12 F1 24
h B TATMOR RN . 4R B kAR 225
TG F = L (P>0.05) , W% 2,

x2 BERREMEEBRIER ()]
TR YR
21 7)) n 3% K 0 T A5 B R R 21 3 B IRR A S R
14 29 3%

B8 90°2H 30 15(50. 0) 3(10. 0) 0 7(23.3) 3(10.0) 2(6.7) 0
B 9574 30 13(43.3) 5(16.7) 1(3.3) 13(43.3) 2(6.7) 4(13.3) 3(10.0)
A8 100°4H 30 17(56.7) 3(10.0) 0 10(33. 3) 6(20.0) 4(13.3) 3(10.0)
x: 1. 607 2. 848 1. 840 2.700 2. 446 0.976 3.438
P 0. 587 0. 284 1. 000 0.259 0. 366 0.763 0.238
215 n JA B D7 3% ik i 1 RN R LR
2E 90°4] 30 2(6.7) 2(6.7) 0 1(3.3) 1(3.3) 0 1(3.3)
B E 95741 30 1(3.3) 1(3.3) 1(3.3) 0 0 1(3.3) 0
B8 100°4 30 1(3.3) 1(3.3) 1(3.3) 1(3.3) 0 0 0
x? 0. 690 0. 690 1.265 1.265 1. 840 1. 840 1. 840
P 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000

2.2 &1 VAS #4514k

90 A WFFT X G 30 45 (33, 3%) 3k R Al 1 44
(1. 120 SR . Horbr B BE O 20 44 (22. 2%6)[19
Z21. 1Y) IR 1 44 (1. 1%) Sk 1. 5
10411 1%  EmERF 1 4(.1%), %4 VAS T
B ER G FE L (H=3.823,P>>0.05), Il
%3,
2.3 XMRFEREAGIRIEILE

HEE 90 N 100°HH M BF SR RAEWF T RIS 10
min F.0 % B B AL F F A ET 10 min (P <<0. 05), I
*x 4,
£3  KBAVASIESLB2(%)]

20 51 n 04 1~3 4y 4~6 4y 7~10 4%
HF 90°4L 30 23(76.7)  4(13.3) 3(10. 0D 0
BE 95°4] 30 16(53.3)  8(26.7) 5(16.7) 1(3.3)
AE100°4H 30 200(66.7)  8(26.7) 2(6.7) 0

F 4 ZHEMN R EGEFELE
L (7t 5,k /min) MM (Q, »Qy) 1K /min]
21 5 n
FFEATT 10 min %595 10 min FFERHT 10 min 45905 10 min
HEE 90°H 30 81.30+12. 06 75.20+9. 40° 18.00(16. 75,19. 00) 17.00(16.75,18.00)
L E 95°4 30 78.4748.85 76.3048. 13 18.00(17.00,19. 00D 18.00(17.00,18. 00D
B H 100°4 30 79.73+12.32 75.53411. 45" 18.00(17. 75,18. 00) 18.00(17. 00,18. 00)
F/H 0. 062 1. 150 4. 581
P 0. 940 0.563 0.101
, MERAEIMQ, Q) %] T F kIR (7 + s, mmHg)
A ! JF 46 BT 10 min 2570 J5 10 min JF46 AT 10 min Z5 9 )5 10 min
2E 90°4] 30 99. 00(98. 00,99. 00) 99. 00(98. 00,99. 00) 85.3047.39 85.6346.82
HeH 95°4] 30 99. 00(98. 00,99. 00) 99. 00(98. 00,99. 00) 86.7347.37 86. 2045, 90
A H 100°41 30 99. 00(98. 00,99. 00) 99. 00(98. 00,99. 00) 85.3349. 83 85.6749.17
F/H 0.111 0.817 0.219
P 0.946 0.665 0. 804

*.P<C0.05, 5FF4AHT 10 min i,
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FUVETET 00 s i DL T Sk BOORT - AN R RN 2 7 T 5% 45
J&i 30 min N IH AR AXBE VT B PN 38 TCAT )R KRN .

WF5E & B, SGE FT RO A 300 378 8 H T3 F
DARSGE AT 2 4, AN 20 Hogd i A, H R,
AHFE S R4 5 904 1 100°2H (1 IF 9% % S 7 45 R I
10 min B0 Z BB AL T HT 10 min(P<<0. 05) , 1
95T FREF LG E L (P >0.05), 4R
PR AT BEAE 0T 5% X5 G2 A 3 08 I 4R i A7 AE — 2 1Y B 5K
BB 5 R R RS 2515 LR R 0l 52 B 28 A
MR B IE F 3 O R AR A R
P— 1t PR R AR 4L . X5 PREDATU %5 ff 53 4%
B—F L SACREY 25 ik A1 45 0835 5 0 KAk
I, BEAh, LA 58 X 5 4 e B e B 0 R
R ARG AR AL 7E I B0 Bl P o G Gl AS 338 5 bR e pAR AiE
XA AT RE 5 A AR AR /N A R 25 R G
3.2 ARHEATAHRIAL A AT EE B RS KA
3.2.1 kiE

WF5T & B0, %208 BN R RN & A R i 1 R 3k
F(33.3%) . M4 CTCAE 55 fil VAS B4,
REFN K BIFN B R KL 23 min, 1A 1 4
WX R R TSI (VAS I N 7 53 e T
5 min) . Sk BIR 2 BN AF 98 6 42 5 Sk A R R 2 ik 1
S 8 J 30 Bz ke BRI SO JER L B T Sk Al S L e A
WA AT . Ik, nlk R sk i i R AE vl fig
A E H R Sk A A R A TR R B R
R 5 S R 4 b AR HF S 3B ) — 8 A G, S Ah . B
FENT G Sk B RR R (11, 1%) 3 28 30 H 3k 34 5 34
B Wk S 3 % B JRR A AN J L TG L T S JEk L G & AR
TEAEAE FREEE 8] 1~ 30 min, RS IR 185 6 0 4 44
Sk K R 1 & A T 8 0 Sk Al 5 Sk 3 45 22 42 ik 1Sk 3
FREE M T I A 56, SR, i 2% B R RN 4T R
T AR Sk 350 2 5 B s L Sk il i 35 3 B ol
SCPE SR AR RS SR G 4 4 S ARl B L %
Tt AEA G T i 3% ' A A S ekt R,
% R e Sk M A . T DA T R A o
B A £ 3 3k 30 5 AV T S TE T P A E RS B ik
2 SN Sk R Y A 5 R 4 Ry A T R Sk AR AR O SR AR
MR
3.2.2 KM EE

WFSE M B0 00 BT 450 B2 DR TR 21 (12, 2 %) AR BE R 21
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JEZ AR €0 AT IR LR 21 T R 5 S 30 ) 4 5 v %
Sk A 85 ALk 114 S 2 TR — B, A TR A AT
BRSNS 3~30 min, B AR R KR 200 R A
T2 I S I 4 2 R O, DRI S S I 4 e ) R A3
S48 [ 5 AEAE 5T 6 2 0 A A AL . LS R R R
BORHEE TR D SBURZ R KA HARKE 1
B 7 A RURE G FR T PEARA  n ofe . AR B A G TR
Fy PR A5 B B T O AT LA B A AR DG
b A0 RO K R AR R, DAk /b Bk G R
PRI U, A LG 38 o 081 Sk 350 000 4% e 5 G A B R B Ml 1)
Py B RE a7 Sk 0 0 s 2 55 R A 42 ik 1 S 57 4 Al
FESR O}, 387 Sk I 4 ke B 1 U T A R
WORHPE AR RE L AR 3 R R K
3.2.3 AKRTHK

U BORIF 5T X G s PR AG S R L A B R L Sk Lk
Ji Oy LSS R AN T LA AR AT RE R 2 3k
JE AW ERA R R AR PR R — AR B A A fb
) RO RN A2 B R — 5 6, WER Y & 4B T BE &
TR B RIS G B R A R S K )
HX, ZBEEBTRWEK XTER 20 cm X 36 cm, 5 )5
AT DL R 2 e A R o T R R s MRS A2 )
4 B 5 B, 38 i HL A
3.3 hHBLEHRE

AHIF ST B 3AE T F 58 X G2 44 o 7 R 25 L iR 36
TG T HAAT AT BR 2 B 6 56 19+ W& 8 T kA7, 7]
DAV B e 50 DB 0 43 AT 12 206 B T L S0 2 e MR R
L BRI A7 AE — 2 s PR & A R AT 28 X
TG, TG T B PR A A 2 5 P X F 9 4 2R 1) — S
PR AR s A — 28 AN 1B I o 5 T A 58 % 42 9 32 U0 Jak
Z AFHERE TCTE B W AR B R BR L sk s B Ah L BEAR
RN R LR T A B E RS
TR S % BT RS RS — 28
FHF S0 5 E B SR IS S S SR AE Bk AR
A UL 12 I PR N FH 22 4 P 3 R 3 B AE K
WA Z R AR Ak ST

S FT IR 3h I R i Rl A2, AN AEAE
5511 B R /INRE G B 28 4 ) FBL 6 o R o T B2
PR Sk B2 9 AT R Tk TR 20 0 Sk 3 RR AR 45 — 3o 1k B N
BInT7E 30 min PR, % %€ B 0] DL KA A R L Sk
TSI 42 2 R ARk B T A R S T T AT el i R A
BEAN % B AT AGE 0 % M 5 A RO R 7 A R
A s 2R NTE R R AT E— 2P Y B AL X R 56
g LS B A L DL SR L R A 3 S )
PR AH O S AR

S % 3k
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