Advances in Clinical Medicine If5/RE2£# 8, 2026, 16(4), 2540-2547 Hans X0
Published Online April 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1641505

ERESTHT /M LESIEFAEEMER
lﬁﬁ#ﬂ‘]“l’ﬁﬁﬁ RitRE

x B, K &

HREEARER 2 M R L ERBe AR, ) LR /DSR4 B S5 000 FE X IR ER S Fe b, JLELR B BRI AT
HEWEAEREE, ERWTPAMRRR I EEERTAE SROWELLRE, HK

ks Hi: 20264F3H9H; FHHEM: 20265F4A3H; KA HM: 20265F4H13H

wm B

NLTIEFARE &)L MR A B R “HERE” BFARRRE, BRPAEEESEEE R
HE ki, &8 "aEAST (high-flow nasal cannula, HENCYEA—FSCRF B EWPR KT RIHB AL,
A, BERHRERIE. WRER. SLREHRIENS], £RERCASHORN, 28 LREBEFR.
FREL T2 KPR, HENCE 4 T MU Z SHUNGE ST, B2 R T BRI  EESEAN R R,
BReUATRE, RIBEAMEEERYE:, FEAFKINE. BT, HFNCE/NLRSTEF AR+ KM
BN AT HRAE, MBS S ZZRIBRIT RN, HEIER N AT R Rk
RHRAHERF WL ZENGEEFRE, HRZAREEA S HO0RIEVHTIT . 22X RALIBHFNCHIH
ARHUE N LERSEFARP IS AR FFATREIFFRER, BRI LG EF AR B
MBS IRARERIE S

Xiid
MNLBESEFAR, ZERRELT(HFNC), BEIPRERE, HESE, BARER

Clinical Research Progress of High-Flow
Nasal Cannula in Spontaneous Breathing
Anesthesia for Pediatric Laryngeal Surgery

Rui Yuan, Ying Xu*

Department of Anesthesiology, Children’s Hospital of Chongging Medical University, National Clinical Research
Center for Children and Adolescents’ Health and Diseases, Ministry of Education Key Laboratory of Child
Development and Disorders, Chongging Municipal Health Commission Key Laboratory of Children’s Vital
Organ Development and Diseases, Chongging

EIEE .

SCESIA: A, REL 2R R SEUT TN LI UE TR B IR BRI I R ST R ). IR EE 222t R, 2026,
16(4): 2540-2547. DOI: 10.12677/acm.2026.1641505


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1641505
https://doi.org/10.12677/acm.2026.1641505
https://www.hanspub.org/

a
&
=
i

Received: March 9, 2026; accepted: April 3, 2026; published: April 13, 2026

Abstract

Pediatric laryngotracheal surgery presents major challenges for perioperative oxygenation and ven-
tilation due to the unique anatomy and physiology of children and the shared airway condition. As a
novel noninvasive technique for supporting spontaneous respiration, high-flow nasal cannula (HFNC)
delivers stable oxygenation while allowing patients to maintain spontaneous breathing through
mechanisms including high-flow delivery, positive end-expiratory pressure, and dead space flushing.
Compared with conventional tracheal intubation, HFNC reduces airway complications, improves sur-
gical exposure, and accelerates postoperative recovery. The application of HFNC has evolved from
feasibility verification to individualized optimization and wider implementation. However, chal-
lenges remain, including heterogeneous efficacy, debates in special populations, and safety manage-
ment. Large-scale, multicenter, long-term studies are still insufficient. This review summarizes the
mechanisms, benefits, current status, and challenges of HFNC in pediatric laryngotracheal surgery,
providing evidence for its individualized anesthetic application.
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2 B R T (HENC)IRFE LK DML —— i &SRS . PR IE RN BRI v <8
BACLRY PR D B —— D BB LI AR B T RE IR & 3, AL IR ThRE . ZHE AR LA SE N
ks, RESERS MR SRERES U, FERSEFBTARG R RS RSE LT
i g, IRE LA ZE S RN IR B S A B SE R A . IRV A AL B R A R0k
AAERER, P U SRR, FG R S [ O 45 21 2 T FUE S8 5 B R AL A AT [4] [6]. F Ak
GIKIL I
2.1. SRESHME: RESRESHRERE

I A AR A EASUERC LL B R 5 A, AT 21%~100%18 58 W IR FE (Fi0); AL TR ITICK S 4k
B S 31°C~37°C MBEEHT 100%, B NAREFSEARSEL, FRACIERBES] [6]. AR E
Ali5 8~80 L/min, i3 & T4 4 £ 54 (1~6 L/min) K 1 B(5~15 L/min), 7] 2 B E R ISR ET R, W
DI ARIRAN, R AR EARE 4] [5].
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L E SRS K AT A 2~8 emH,0 HF4E1EE, 2580 TR /K PEEP, ]G RmH i nka . 1
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DS CO RN, FRAR TR IES[6][8]. 123N A B 2 MR AT, Ao Ak3@ S/ i Ee il (v/Q
FLAE), a2 PR A far, $EFHIPIRSCR 4] [5].
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HFNC #2430 ARIR(37°C) . AR (100% RH)FJIRIRAL SR, Wb SOERE T, 4ERrBhymet
EIEHRRG TGS, RERBGIIRIEG[4] (5], HATBERIORERE . (et HEm s b il s ge &
AR, T @ T 18 P 2 2 Bl 5995 (COPDY ) A o . 349 6 3 F I T e B 53 [ 6] [ 7]
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LR AR SO B A R, AR B RE g, b B RN AR S, AT B PR A8
RN PR LR 57 (4] (5] RIS, IR A A RT3 S OB BN AR IR AN R S, IR WU RE B A,
AIRITEHFER, EH T L IR A 52 BRI B (6] [7]
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by AN)UMERE 2R, BT XAAE, BRI 2K, R TR 5 SRR, R ORI RN )
GURAGERA]: AR b, B)LER K68 R RHIE, SRR SRR 2 £5(4) 6~8 ml/(kg'min)), M
WA EA 6~7 mlkg, FA BB MG AR, HPIR A = B AR, "PRLESS S D7, ROERAE T
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TG R R TE R AN, DRI BT 2]

NUESIEFARR) GG T — 7 HE LA, AFem, (TR Em A 2 RE T A8
W FEEMA2] 3] H—HTAMHRERER e “EN” , LIRS ENFY G0 AN S
BAERSEE[1]o HENC FIOGBANEAE T XX — 08 J& M2 A ——FEREBOR BT T3 T 38 m S & B85 I 4 Bt
[ 4

1%, HFNC &8 EHENFE, Hhish, AIERKEE FRBGS 11/ T FRE2 R, B
WS SEMETI, FIKSEBALE R ST E WS, AR TR, R, 7S
RIEFRE . LR, HFNC $24uRIR A S VR A UM, nTidEd— & 1) PEEP 5301 il 35 B ok 8 4 & FeE
PR, A8 2 PRI BRI S I 7E AR X BRI IR B T ATY P R 4 Rr T B2 AR B e il 7, T BRI IR B R
PRI 3 25 PRI R . BRI, HENC AR AMERF G > STE N PE S5 B, AT RERRIAd S S
P AR IR KM EAIE, (R GG AL [4]-[7].

T ERIANZ, HFNC JaE “ @B R « EHREAEF AP, HERNYEM N DB
HeBUR BT 545 /F B HEE[10],  [RIRHEBY A BN i A Fe e R S A (4]0 LR ot i FEE A0t 191 i
(FFRE AT RN SFERE . Bl &) FARBKSI7 . BRI T R BFHREE . JURA SREBE) DL S
ML ATEE) CO, M 5 #E4il ST

4. HFNC 5#£%iB8S 5
4.1. FEERNMEFMEESIEEXH L IEXKE

G SERENE N — P HIp i, Fld FERNTAIE, MUBEEZEE. Kia/N) LFEm
RERME S, SEUES AN IS IFRAE9], S8 PNH] E R P A BB AL . % T
W LB Th e I & fa L, XR “HRIBR” RS E, FHRIEm IR R AR R A @ S[10].
L2 R, HFNC IR CARASE T “SCREMAS AR LI E PRI eIl 48 Sk i AL i i = AU
TEAES N TATEM AT NP ab@ SR, BRI AR |8 B SR RS Ria, AR
TEJLE FEPIR R AR B A S S E RO 10]. WEFTUESE, 585 TIX MO0 B SRR ) B E 5 R4, HFNC M
TN LMESE TR, ARJ5STE I AR KA R B AL G FRIK 40%~60%, HIG™ Bk AR 11],
X — W e A, A ORI SE WU B A B EAR S, FFS 2023 SRR EE R 222> ARDS
FE R AR N SR D U s B — B[ 12
42. BEREMERFARBIESTK
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HIARE, FAMFRAFIE] GRS TIFEAL, BB AFEXR .. HFNC THREARENSE, 28Kk
HEAS SRR, AR AREAES A, (AN AR A, B RF A 0P, o IR A ER R n]
YERFRR 8, YD BRI 24 0 I A PRI, BAAER A D IR , B Ik AT 6 /DR 4 ) /N ) LI < T R [13]
43. FEEREHMHEEEESYE
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FETHIR VI AR, SEIER A EERC[15]; WREE Bon, /N LESE F AR HFNC HA A Sp0,>95%
18] 5 EEIA 98.2%, 2 M TR Gl B 41 92.7%, H AR A ULIE(SpOa < 90%) K AE IR B/ 75%[17].

44. REHESKHTRERNLS

F G55 T R S5 PR B S TE RIS ) 5 RN | IR B O 3R S S NN, 38 AR M Sk 7K i
Sk UTE AR, HASRE A S IE TG 2 K A R SRR 2L [A][ 18], HFNC i tkE, R
Ja T B B B, B TRCE AR O NI B S R S aE s SRR B A R R E R R
W WU s FRARA G I3 o ATk XU o BEAh, HENC X JRIRIR B BRI, 4% 8 ) LR 5
I BT (] S BRIVE 2 95 25 45 B B R] (B350 30~60 73-8l), AakaERe i B, KR U5 R A I8 <A A R Tilf5
[19] [20].

5. fARIIK
5.1. BHBfft5R: HFENC RS HRESRITHIME

HFNC W T AR ReA 4 3, B FiE sl R A i & U s, mTHeE A&
TEH(PaO,/FiOy) FEARMPIRMIIAR . RAE TR [16]. BEEBAR AL/ LRI S 08T, HENC #04h &
N UHEA, REMAUET AR B EPRRIRIE R B MEARDE DT S A el <07 30, AIRE
SEHAE/N LM E TR P R TIAT, AT4ERRAR R E A ™ BB A R RAE 1] [13]0 A HLHE 58
SE I PRIEAH I B B AR IR AR S

5.2. ILHAfASE: HFNC I RIRERN AIARAR

JLAESK, HFNC 72/ LMESE FA B 7S FRS A AL 5 Z 3 dh IR N, CF R R GUiEHE 4
R[211-[23]0 RAGTENE 7T, SEABARENZ G, FETHER . ARSI E T ZHER. £
JIE P £ PH P AL T 8 £ B SRR T, F 9 IE SR F B =X B R 1T (00 46 30~40 L/min %
HTFE 50~70 Limin)45 & 45 ki fid2, w2 4 = B AEK 30% L 1, 5525 FRARREE A S 3R i
SERAZ[24] [25]. MAEXT/NLEE, KM 2~3 Lkg/min AEMLRERS3HZ FiO, #E @R SpO,
94%~98%), TJ LRERSE A Ik > S aE B[ 26] [27]. UEAh, HENC 5 HARIPIR S RER RIS AL TR A 3R,
R S IR A L A8 ST AR A AT $2 T EtO, B4R 26 25%~30% [28] [29]«

TEWERTF AR, HENC MHETFHFAR THRIVE (£ £330 40 P 78 A58 A28 )il i R At 40 1F
5 @GR, IR T FARNE B SR E SRS, ERAMEHMFARFHEAF Spo,
> 95%[PIs [A] 7 Eiks 95% LA b, HAGE IR RIE KA S B AR G il <07 ABRAIK 60% [30]-[32]. RELEDNLEE
HEFARFFAA AR TE AR, I A& SRR G isE A S I, HCAEBFRIUESEN T 6 Z ULk,
FAREHK <30 240108 )L, HENC A /E NbrEd E# #7877 %[13] [33]
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S HFNC Bt 22, HImRN AL ORS00, R Ty R8C5R ivE . Rk ARRE RC i & %
NS EIE[21] [34]. BERDTRCGRBNE, ARRBIFTTIN 77 BEIAE” $ei “IREDR "« ACETF A
AZ vty RCT, B SR AT i KU A S5 fili 1 9 AAE(PPCs) SO IE T AR LA AL, Tl 48— 1 XU
oy JERRUE, WIRE HENC 1R IR AT BA AL F[35]-(38]. BXPRFBR AREERCIE, T “—J)
V17 S B E I, EUOT R TABIR bR (A E . <R 2 CO)MIBIESHUuMEn 7T, WK
Xt<6 84U EAEEH MM E S FiO G775, IR HALE THR (W CPAP)BA M
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