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[ Abstract] Objective This study aimed to investigate whether a laryngeal mask airway combined with a
bronchial blocker provides a superior airway management strategy compared with an endotracheal tube combined
with a bronchial blocker. Methods This was a prospective randomized controlled trial. A total of 43 pediatric
patients who underwent elective thoracoscopic mediastinal tumor resection at Beijing Children’s Hospital , Capital
Medical University, between November 2023 and August 2024 were enrolled. Patients were randomly assigned
to:laryngeal mask airway combined with bronchial blocker group (Group L) ,and endotracheal tube combined

with bronchial blocker group (Group T). Peak airway pressure (Ppaw) and end-tidal carbon dioxide partial
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pressure (PetCO,) were recorded at:10 minutes after airway device placement (T1) ,30 minutes after initiation
of one-lung ventilation (T2) ,and 10 minutes after resumption of two-lung ventilation (T3). The oxygenation in-
dex (OI) and arterial-to-end-tidal carbon dioxide partial pressure difference (P(a-et) CO,) were calculated.
Postoperative laryngeal injury was assessed by the incidence of hoarseness immediately after extubation and on
postoperative day 1. Results At T1,Group L showed higher OI[ (546.8 £12.9) mmHg vs. (524.6 +10.4)
mmHg | ,lower P(a-et) CO,[ (8.4 £1.7) mmHg vs. (9.9 +1.3) mmHg], and lower Ppaw[ (13.7 +1.1)
emH,0 vs. (15.5 £1.4) emH,0 ] compared with Group T (all P <0.05). At T2, Group L had lower OI
[ (167.3 £3.2) mmHg vs. (205.7 £2.7) mmHg ] , higher P(a-et) CO,[ (15.7 £3.7) mmHg vs. (12.8 +
2.3) mmHg] ,and higher Ppaw[ (27.7 £4.7) emH,0 vs. (21.4 £2.9) emH,0] (all P <0.05). At T3,
Group L had lower OI[ (355.3 +7.7) mmHg vs. (379.4 +7.3) mmHg ] and higher P(a-et) CO,[ (14.0 =
2.9) mmHg vs. (11.0 +2.4) mmHg] (all P <0.05). The incidence of hoarseness was significantly lower in
Group L both immediately after extubation (1 ws.7 cases) and on postoperative day 1 (0 vs. 4 cases) (P <
0.05). There were no significant differences between the two groups in Ppaw at T3[ (15.8 £1.3) cmH,O vs.
(16.3 £1.1) emH,0]or in PetCO, at T1 —=T3[(36.7 £4.2) mmHg vs. (36.7 +4.6) mmHg, (47.4 =
11.2) mmHg vs. (42.5 +7.0) mmHg, (38.2 +6.0) mmHg vs. (35.4 +5.6) mmHg] (all P >0.05). Con-
clusions In pediatric thoracoscopic surgery,the use of a laryngeal mask airway combined with a bronchial bloc-
ker can effectively reduce the incidence of hoarseness. However, with prolonged one-lung ventilation, the laryn-

geal mask airway may adversely affect pulmonary function. Therefore, this technique is recommended primarily

for short-duration thoracoscopic procedures.
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Table | Comparison of baseline characteristics between the two groups of pediatric patients undergoing thoracoscopic surgery
am b AR E el LREPSA FAIAL TR ljﬁﬂ ﬁmfﬁﬂ‘ltl%ﬂ tliﬁiﬂiiﬁ’juﬁl‘ﬂ
(xxs5,%)  (vts,kg) (/& B1)  (wvxs,em) (xvxs,f])  (x+s,min)  (xxs,min) (x £s,min)
L#H 21 4.4+2.0 20.8 £3.3 12/9 4.6+1.3 16/5 96.9 £18.6 136.3 +27.3 78.9 +£12.9
T 22 3.3x1.9 18.4£2.0 10712 4.0+1.2 14/8 89.9x14.7 127.1+28.9 69.1+10.9
geitit t=-1.810 ¢=-0.172 x*=0.857 t=-0.191 x*=1.003 1=-0.734 1= -0.144 t=-1.182
PAE 0.078 0.868 0.360 0.849 0.317 0.467 0.886 0.245

LALLM S B T AR RIS U R A
T2 LN BT T AR LA [ o ) s Bl 2 i ORI Y L

Table 2 Comparison of baseline vital signs at different time points between the two groups of pediatric patients

undergoing thoracoscopic surgery

k=t 215 %% Tl ™ 0K
HR(5 24 o) L4l 21 104.0 = 14. 8 108.7 £15. 1 104.4 £12.2
+
TES P T4 2 107.0 £16.6 116.0 £17.5 106.7 +9.8
~ L 21 75.7 +5.1 68.0+8.9 73.8+7.3
MAP(x +s,mmHg)
T4 2 74.6+9.3 70.7 +9.5 77.3 +8.6
L4l 21 100.0(99.0,100.0) 100.0(97.0,100.0) 100.0(100.0,100.0)
SPO2[M(01,Q3)]
T4 2 100.0(99.0,100.0) 100.0(99.0,100.0) 100.0(100.0,100.0)

EOHRDEGMAPFI BRI 5 SpO, « SUAIEE 5 5% HI AN 5 5 22 30#7 58 Frideman BRAIIGER , Fi P 2 B BRE A P > 0. 05, 75 5 BROE
K, SR AR A BRI BE S R s AR AT FEAS 34 45 L2 A I ) i 2 S, AL A 20 1 LU

R3 PLHNG T AR E RSB A O (Y HLE (x £5)

Table 3 Comparison of Ol at different time points between
the two groups of pediatric patients undergoing
thoracoscopic surgery (x +3s)

s I TI T ™
L 21 546.8 £12.9°  167.3 £3.2* 355.3 £7.7%°
T 2H 22 524.6 £10.4 205.7 £2.7*% 379.4 £7.3%

i OLAATEE(mmHg) ; R T & & 75 22 3BT, 4 Mauchly
BRIEAZE (P <0.001 ) , ZUCHE A5 /2 BRE AL 58, LR Grennhouse-
Geisser F1F [ H B2 3 AF5E 0 28 1 BRSO 43 A0 % AN [T Asf (] 5 AN [T 24
SIBEATPIT L8, LA 4 1 28 Bonferroni K¢ 1E; *Fok5 T 4 1L
P<0.05; "£RE T2 411k P<0.05; “FmR5 T4 P<0.05

x4 AN TAREILAR R A £ P(a-et) CO, 1Y
oA (x £5)
Table 4 Comparison of P(a-et) CO, at different time points
between the two groups of pediatric patients
undergoing thoracoscopic surgery (x +s)

S B Tl T2 T3
L4l 21 8.4x1.7° 15.7 £3.7%  14.0 £2.9""
T4 22 9.9x1.3 12.8+2.3"  11.02.4"

i P(a-et) CO, : Bhfik - R 44k 5 HE 22 (mmHg) ;2R
I 25087, 28 Mauchly BRIE K55 (P =0.277 >0.05) , 54
SEERIEAGY: , PRIHR S A P IBS BRI B 25 S s AN IF 9 1 17 B2k B
S WTREAS (RIS () AN [ AL 677 T R L3, E A 445 R 51 28 Bonferroni
KIE; *Fm 5 TL AL P <0.05; "Fm5 T2 411 P <0.05; “Fm 5
T2 P <0.05
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Table 5 Comparison of intraoperative and postoperative adverse events between the two groups of pediatric
patients undergoing thoracoscopic surgery

MR IEFE bR AR R B PSR (1], % ) AR5 W (0/1/2/3 , 451])
I [ E g
M s ’ WBC CRP -
(170710, f0) (5 e5.10°/L) (<10 mg/L/ Sy MR AR ENFEIE PODI1
+
TES >10 mg/L, i)
L 21 17/4/0 9.8+3.1 14/7 10(47,6% ) 4(19.0% ) 0 20/1/0/0 21/0/0/0
T4 22 19/3/0 9.9+2.7 14/8 9(40,1%) 8(36.3%) 2(9.0%)  15/7/0/0 18/4/0/0
Gtk x’ =0.734 t=0.035 X’ =0.043 X =0.096 ¥ =1.867 x =2.100 x =6.484 ' =4.210

PAH 0.390 0.529 0.835 0.757 0.169 0.090 0.007 0.016

EAREUNAE :SpO, <90% ; KR IMLAE : PetCO, >70mmHG; WBC: 41/ ; CRP:C-JZ)W 1 ; PODL . ARJFH; 1 K

RO L BT TR TR LAS [ o 1) s AR v IR IR R O 2 B L A
Table 6 Comparison of intraoperative respiratory parameters at different time points between the
two groups of pediatric patients undergoing thoracoscopic surgery

S 2 3 %k Tl T2 T3
B 4
PetCO, (% + 5, mmHe) L4 . 36.7 +4.2 47.4 £11.2 38.2+6.0
T4 36.7 +4.6 42.5£7.0 35.4£5.6
_ Y a .
Ppaw (i +5,cmH, 0) L4l 21 13.7+1.1 27.7 £4.7 15.8+1.3
T4 22 15.5+1.4 21.4+£2.9 16.3 +1.1

£ PetCO, : MR " UALBR A K 5 Ppaw : “UHlT I 1T 5 SR HI R S 4 J7 224307, BROEAG S P >0. 05, FF-& BROEAG SR, R JH LR IR BERIE BE 4%
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