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Effects and benefits of two common airway humidification
methods applied to patients with different
diseases after tracheostomy

ZHANG Yan
(Department of Emergency, Beijing Friendship Hospital Affiliated to Capital Medical University, Beijing 100000, China)

Abstract Objective: To evaluate the effects of two common airway humidification methods applied to patients
undergoing tracheostomy for different diseases, and to provide the evidence for airway humidification selection.
Methods: A total of 154 patients who underwent tracheotomy in Beijing Friendship Hospital Affiliated to Capital

Medical University from January 2016 to June 2021 were analyzed retrospectively. They were divided into groups
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Keywords

according to the airway humidification methods [oxygen humidification and atomization (OHA) group and heat
and moisture exchanger (HME) group] and etiology [laryngospasm group that needs short-term humidification
(<S days), and severe traumatic brain injury (STBI) group that needs long-term humidification (>30 days)]. The
groups were compared in terms of relevant parameters of aspiration, viscosity of sputum, humidification effects,
sputum scab formation, secondary pulmonary infection degrees and average daily nursing times. Results: In
laryngospasm patients, partial pressure of oxygen (PO,), oxygen saturation (SpOz), respiratory rate, viscosity
of sputum, humidification effects, sputum scab formation ratio and secondary pneumonia ratio all showed no
significant difference between OHA group and HME group. Meanwhile, the average daily nursing times in OHA
group was significantly less than that in HME group. In the patients with STBI, the PO,, SpO, and humidification
effects in HME group were superior to those in OHA group. The respiratory rate, viscosity of sputum, and sputum
scab formation ratio were significantly lower in HME group. However, the number of nursing times each day in
HME group was significantly more than that in OHA group. Conclusion: Airway humidification method should
be chosen according to the disease features, proper selection of humidification method can effectively reduce the
working load when ensuring medical treatment quality.

oxygen humidification and atomization; heat and moisture exchanger; laryngospasm; severe traumatic brain

injury; evaluation of humidification effects; method choosing

AV I RV 28 I IR IR TT i i) — Fp 2
FBE, o LT I G A 0 Sk Be s | R P 45
i WM R U A o 3K BB R R AR AT O )RR B Y I
R, SRR, BEEMARMN R, TR
O EHE— 8, HILfTGEVIIFAR, #7A
TAGE, (RFEVFIGEE Y, X 2O AE R B R0A
f N TE R IR, b IR TE £ A
PRI AN, MR A 28 SR & Tad TS
M, Mol EARKRN, SRR, o
FEE IR HAr N TAERS, R GE X As
I N WA B IR, T ml SR i SR AT
HEHEARE . LRE, IHBHnE LR
BRI, W ENGE L iz g, e A T A
WEIE WS 5K R 48 S 0F e . I, IR B
T AT S VI FF AR B8 A AR AT e
BB WAL, DT kA ST A2 300 R R AN .

H Al R b i S ERE TEBIRZ R,
ALIE IR AL S . RIS R . B A
WAL WA L . BEE R IR AN, (AR
I Rk FH 4 07 3 0 A7 A AN [ R B ) BB o AN T
FRIFgE o, e e DR ] — B AT A GE VLT )
B 45 T A 25 o 10 1 2 MR 40 T4 0 6 m ) IR e R R
7] 9 38 Ak 7 3 B0 T R ) B AT R B OF
G, RIERALR N R E 2T SE AR A
TR RF BV R RS, M=
FHSE B0 FE PRI TS, DRI 2 7 T R 2R 4 i A 0

LR IT, 45 B AL J7 58 9 1 P 2 BB IR
o DUWIIK B 458 5 B2 55 AT 35 AR 30 AN [R]5 0 14)
FEFRAE, TRl B ER AT i, E A
A GERRAL TR

5T DL 0 A i R R R R B
b HUA T B B )iz FHATBEOREBLER , HOH Bk
WA —E R A, AP e 4% T H A E KN
Sl bl Hm BAERPER P ik i 47 LA
AR ALE AR AL e ARk . AR
LR MR BARIERRAT L, HE#ES%
R A R 2 Al ¥ i 5 A, B33
FORAL, KA xAESIE, Fik) iz Y, R
Heas vk e AR AL J7 3 h e AR TR, o E %
A J o AR s R, psER S E Y
HIW, AR 2R R R AL IR A
TE WA S 1D 25 e, a3 A X AN (] RCTE HR AE 1Y
AR, A RE D A A SOE IR B e T R
S A o

1 W& E5FHE

1.1 3t &

EN IR = I U S S N oa o i W a o
EREEACHE TN S (FM S 2022043),
PIAN2016%1H 2021456 H T B #ERF KA
A A BE B AT A D) I 1 e Sk 9 28 e TR i i



2 R ERRAL IR T T AN B S VIO A 1 SERRAL RO M ke

1063

WO APRIE: WL PRZE, Ol S Al R
s O AL A BRI A Z TS d; HE
Jisi Bt 45, A% 7 B 3 43 (Glasgow Coma Scale,
GCS)=<8; JuliiffHal feyn; o PLAkE < JH
I A PR AT IR I HRBRARE AT B 1]
<S d; WAL TCEC BE; B IR 2 H i
>S5S mL; “UEVIIF A3 i as ML <R 7 s FA7E
Jifi PR, o FRPE AL | B R Y SOE R AL 7 F
GERLEATER . AT

1.2 REBHAERENLE

A B B H Covidienlles B 7= i — IR M
SEVIFFEE . M — R APEWCRE #E17 TR
PR o IE WA WY R R G — I Ak TR T T S
K, RAAE AL T AT, R
’ﬂﬁ(oxygen humidification and atomization, OHA)
M HWRIRIT . PR AR SR E T RE R
fb, H2 Wi AJRAE#B 20 mL, 24 hEH 1K,
M 22 H #4% (heat and moisture exchanger, HME)4 :
WHLIAIT . P EE+ MR8 10 AR A it MR 370 11 #4346
TLHEBC & i # 22 W I AL AL S B E I REEE
Prbr o — KB E M g%, REYEEL, Kl T
BT A B, WA SR K SR, B
P Al HE T g 1, R U A PR AL E
WAL, I T 56 7K 3 3k mT 8 7 R 4 AR
BLOREEIMPQRALEE AR TE B AN, AT
FACTETRE H39~41 °C, PRFFIEA B FH S R E
1£32~36 C, BTG RA T, MAREAT
3 L/minflii fE W48 LR I . AR R
TR Kl A 3R S

1.3 WEMIEIR R IR

I 2 R e 2R Y Al 4 SR PR A T A S 3 YR
I &5 SE I R, FE R A BRI BRSO dET Y
TSR3V W 25 RO B, STBLUE & — M A8 B B
[EIKF30d, 30 dfamiEikAtans, WIE(E T
DLV B A0 AR A 0, LT B A5 o8 4 W £
P, WIS 30RM A, /NF30 d& kR
MR AE S . A B IS UL N8 hn 1) I 4210
JE RS E L PEIATCR . 2) e AR B (1~T1U% ) o
E—— (M) MBI KA A aikFE, fEiRs
W, ORI A N C A R T —— R
R, WA IA R, RIS A DR AE Y
DUREWS R T —— AR, ANEERE, R
W, ARG, WP I R A P B A T I
B, B NRE LA KR ELAS B K g
3B L o WL FR %K 8 N 2 A T8 9 % 14
sy, BRI — b M A, i A
TR, ERARZ . 4)IBISCR . A E—R TR
F, B, ANGWER, RNt Wik
RO ——RWME, 2Eh . 2 W, MR eE g
HiEW; B E—RBERKR. B2, W
AR, RS, SR Z . s)H
P B . 6) 4k K il T IR e AR . AR CTIEIMG
I il ER SRR e A B I 34 AT BRI X B R AT
FIWE, MG ERES T 1~99, BEFH 1 R
LAFYy, 1~357E NI, 4~67050E L, 7~9%%
FE XTI (A AR N1 BT 7R ) o 7) H 383 Bk
o TN A7 R A B AR B R
B, AUFE H o LA SR 2H 7] 25 S M 4 B (R 0T
M A RS R K E I B A OB o

B BEMEBBRRECTEEG, FHARE(E). PEM). EEEH)BRSE

Figure 1 Typical lung computed tomography (CT) images of patients with secondary infection, light infection (left), moderate

infection (middle) and heavy infection (right)
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Table 1 Comparison of basic situation of laryngeal spasm patients between the 2 groups

N e/
41531 n i/ H FEBEREL

e &
OHAZ] 28 37.39 £0.85 5.50 £ 0.19 12 16
HMEZ 30 37.37£1.03 540 +£0.17 14 16
t/x 0.0195 0.3942 0.085
p 0.9845 0.6950 0.771
R EEMR G BE AEERBRLE
Table 2 Comparison of basic clinical features of STBI patients between the 2 groups

e ¥/

ikl n i) % FEBEREL

% &
OHA# 46 45.26 +5.76 62.76 +0.88 26 20
HMEZ] S0 47.08 £ 6.89 62.06 + 0.80 24 26
t/x 1.538 0.5910 0.697
2 0.1274 0.5559 0.404




2 R ERRAL IR T T AN B S VIO A 1 SERRAL RO M ke 1065

3 AEER B E W AR IR AE X g AR 3T L

Table 3 Comparison of the respiratory indexes between the 2 groups in laryngospasm and STBI patients

e S A i TR VP A
;
A MAEAR AR O e R O
(K -min™") (Ymin™")
OHAZ 12.56 + 0.47 96.23 + 5.12 17.23 £2.21 12.16 + 0.43 95.32 +0.19 20.34 +0.31
HMEZH, 12.71 + 0.38 98.06 + 3.71 16.33 +1.17 13.49 + 0.28 97.92 + 0.34 17.45 £ 0.14
t -1.34 -1.57 1.96 -18.10 -45.70 59.66
P 0.19 0.12 0.06 <0.01 <0.01 <0.01

T4 TEERFREERADERGHTELLR

Table 4 Comparison of the viscosity of sputum between the 2 groups in laryngospasm and STBI patients

a1 Wk Sk R 2R R R A B / 151 oL A 405 2 R R B/ 151

I I 11 I I 11
OHAZ{ 26 2 0 27 11 8
HMEZ] 29 1 0 41 7 2
V4 0.429 7.217
P 0.513 0.027

®s TEEREEWMARSERULHRILE

Table S Comparison of the humidification effects between the 2 groups in laryngospasm and STBI patients

13 WSk 2 AR FRALROR / i) o U 7 R B R AR ROR /1
AR AR5 AL AR AL R4 T Aeid

OHA# 2 25 1 9 32 S

HME4 0 29 1 2 46 2

X 2.230 8.101

p 0.328 0.017

56 TR 8 P A B R b

Table 6 Comparison of the sputum scab formation ratio between the 2 groups in laryngospasm and STBI patients

- Wk Sk 2 F B IR B/ 57) o U 7 SR R 1/ 1)
A & <] Jc
OHAZ 1 27 14 32
HME4 0 30 S 45
g 1.475 6.302

P 0.225 0.012
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Table 7 Comparison of the secondary pneumonia ratio between the 2 groups in laryngospasm and STBI patients
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Table 8 Comparison of the daily nursing times between the 2 groups in laryngospasm and STBI patients
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