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[ Abstract] Objective To explore the anesthetic airway management for thoracoscopic surgery (TS) of
recurrent tracheoesophageal fistula (rTEF). Methods A retrospective analysis was conducted on the clinical
data of 29 patients of rTEF undergoing thoracoscopic repair. Information on preoperative conditions, one-lung
ventilation methods, and location and size of the fistula were collected. Changes of PETCO, and SpO, at 6 time
points ( before one-lung ventilation , one-lung ventilation for 10 minutes,30 minutes,60 minutes ,the end of one-
lung ventilation, and the end of operation) were observed. Results Varying degrees of pneumonia were found
in all children before the operation. PETCO, gradually increased with the prolonged one-lung ventilation, and
then dropped after the end of one-lung ventilation (P =0.001). SpO, dropped to below 90% in 3 children, with
the lowest reaching 85% ,86% ,and 87% respectively. There was no statistically significant difference in SpO,
at 6 time points (P >0.05). Conclusion For TS of rTEF the focus of anesthesia management is to avoid fis-
tula ventilation and strengthen airway management. However, to ligate the fistula as soon as possible remains the
top priority. For high fistulas and small fistula near the carina, it is feasible to adopt. one-lung ventilation meth-
ods of CO, artificial pneumothorax , bronchial obstructor and bronchial intubation Yet for big fistula near the ca-
rina, it is best to choose the left main bronchus intubation method.

[ Key words] Esophageal Atresia/CO; Recurrent Esophagotracheal Fistula; Thoracoscopy; One-lung
Ventilation
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Fig. 1 Differences of PETCO, at 6 time points

i

TERME R B 2 U B A L™
MTHAE DY  HRGE A LR U R O SR
MIALE DCZR 3 o 0, DA R e L, TR v i
PIE SRS >2 cm o lla Y, <2 em oMb AL,
ASBIETE VR 125 T RY, R X I a ZUFI DD Y
PRI B W) 5 A I Wi JE ks i 7™ o, B4 5 U )
FBRAN , SRS AR U RS B AR
PG Ui S TR, 2% I IS, WSORR A B h TR A 1
BAELAT 7w O A S FLAT , 1E Hom
SUHRRT REE A AR 1 8 i, 5 808 S
AN, HLE 5k T30 S i B R s @ LR
R — FBEE 0 A W A il 2% i3 R4 ) R AR
25 T AR A Ay YRR B2 A S AT R S i 50 i i <
HORLIFRAT B4 A9 AR B {H A o B0 i 08 ot — 22
A3 OR , EL A S TR R A 1 R RE 2L

MBI S5 BB

FARBIVEA T 1 9L B AR/, A AT AR
H A, Holaki'™ B4 T 113 B R LR &
BB SRR A SR, KB 67% I 1 B
BIRERE > 1 em,22% HHESFESE <1 em, 11% TEFE TR EL
BERLIT o MRIEALBILAR PRI, Z A MEEER
BRI ALEA 65. 5% {37 T B SRl (RS R 2%
<1 em) 24, 1% P P8 EBI(HEER >2 em),
10.3% i FRER S TEH LB (BEE R 1 ~
2 em) o REBIZENEBEEHENEE DAL TER
Wbk, X S A B U L B AR AL
AR AL T T 48 SO UE BE/MEN 2.8 mm, 27 5088
YA R 1, B DT BN

FEGEMLRA N, B R P B U BT AR 1
LEFLATN PR B R, D kE S LA O i S
R <o (HAT BTSRRI, X <3 mm BB
ATIE R R4 ™ 5 h B PR M 5 e 5
BRI R 1 B LIRS Bl s e 6 AR
BILMRRBEF i 2 JRR I 45 R — EL2 MLARE [k il
AR B A I R, AT RE S AN L
BUNA K

FURIR T %2 LB fili 36 < i% 07 7k 254 €O,
N ARAN 25 52 4 8 AR 3 30U B
FERE 3 PN ARAKRZHUBILAR D4R SpO, 7E
91% L) 1o A6 AN 5 Sp0, KV 2ER TG
B HMREA K Al 7 H S i T 4R SpO, A
JIT R, Bl s RS SCA BT EL T, BRI S
BEA I BRI 0 2 B2 B, {H m] DU, AR
RREYRUH RSP0 1 PN R AN R WA
Y, BELESF SpO, fER[HEZIKT-o AU BIA
5 H B e I LA , PETCO, it B i 388 = e 1] ) 32
R T, AL S5 TR A 3 e v (L, SR R
SERG ] [l IR H Ko AR SpO, FEEAI PET-
CO, Th A1 BLER 55 B i <A S5, i 55 18 LI
PRI O BRI AUE B I LA R TR BAESF R R A K
PRI, 3 b Hf e 05 5 T 2 e 8 U
EBLAEANAKR 2 al A7 1, TOhR HESL R n] 2 ], 282
SRR JRR P 5 2 ) 5 56 R i 08 86 1S 8 R/
T BRE B R, 00 B A A T, =R T
VEARATAT s 0 T [ S B A0 A 88 10, D) 2 2% jE o 1 Y
RN X T I 5 B I A9 /N8 11, = T D 3k AR AT
7, % TR R I ) B R 11, A A E AT 4 A AT
B S U BT | T Fogarty 47 BB, LU
P MR, H I R AR R O, B R A



B 5 ushRigE 20224 2 B 21 %% 28 J Clin Ped Sur, February 2022, Vol.21, No.2 173 -

it R LB, B — & e Bt 2, BV A 2
WA KA AT LT 3 20T A0 XU, FRATT 1 AR TT
JEMH AR IR A2 R IR R
XTI R MR U I BB AR, TSI R AT
T BT 38 O % SRR LR R OB
3 b i E Sy A A A B DCO, N TR

P FEE T TAREA N TR0 Z AR R,
2 ¥ CO, By B A /K-l & T 5 mmHg, 1M

X 2P RERE A s QI S B B %8
A Y BRI TE T IR TR — R A MR N , 75 38 2845
T, T A BT D B HAR R 2
5L HRECH EIHEAN S, Bl T £ AER
B, SRUE P ZE R 25 5 R R R AV, 532 W) B Jil 38 UK
R SR ORI F A
PR (N R e PR 1) U S RO, )
Feif 3 30U AT BOR G AU BE K i, R RE & AR AR
JE AN K s, R S AR R &
SR AN, 7 SO R E A, I U
B F A, AMEERAEA T, T HAE SENE
Bt o X UE RER I — R RIS
PR A TEE Y IR £ vh 5%
EETTE A UKL R BRI B SCE R RS R =
%, e SC A B IR SCE BT A AR BEAL

& % x #t

[1] Lal DR, Oldham KT. Recurrent tracheoesophageal fistula[ J].
Eur J Pediatr Surg,2013,23(3) :214-218. DOI. 10. 1055/s -
0033-1347913.

[2] k&, BB, 560 SE ARG TE SRR

Je[T]. e/ LANEF 4R ,2016,37 (2) 147 -150. DOI: 10.
3760/ cma. j. issn. 0253 -3006.2016.02.015.
Zhang MZ,Wang J,Cai W. Treatment advances for recurrent tra-
cheoesophageal fistula after esophageal atresia operations [ J .
Chin J Pediatr Surg,2016,37 (2) : 147 -150. DOI: 10. 3760/
cma. j. issn. 0253 -3006. 2016. 02. 015.

(3] sRigd 00, R, % R MBUR G &8 VR L

FARMIER AL RN LSR5 ,2014,13(5) 2373 -
376. DOI:10.3969/j. issn. 1671 -6353.2014.05. 002.
Zhu HT,Shen C,Xiao XM, et al. Clinical analysis of reoperation
for esophageal atresia with recurrent tracheoesophageal fistulas
[J].J Clin Ped Sur,2014,13(5) :373 -376. DOI: 10. 3969/].
issn. 1671-6353.2014.05. 002.

(4] Wd, WO , XU S50, 45, M I BEa 7 e RYE g <UE % 1
BT AR /NLANEE 22 5 ,2015,14 (3) 249 -250. DOI: 10.
3969/j. issn. 1671-6353.2015. 03. 025.

Yang Z, Dai KL, Liu XL, et al. An analysis of risk factors in

anastomotic stricture after thoracospic repair of congenital esopha-

geal atresial J|.J Clin Ped Sur,2015,14 (3) ;249 -250. DOI;
10.3969/j. issn. 1671-6353.2015.03. 025.

[S] ¥z, B0, A, 5. Msse N s e R

SR8 HILT]. shAe/N LSRR ,2019,40(6) :499-
502. DOI;10. 3760/ cma. j. issn. 0253 -3006. 2019. 06. 004.
Hua KY,Zhao Y,Gu YC, et al. Thoracoscopic repair of recurrent
tracheoesophageal fistula after operation for esophageal atresia:a
report of 18 cases[ J]. Chin J Pediatr Surg,2019,40 (6) :499 -
502. DOI;10. 3760/ cma. j. issn. 0253 -3006. 2019. 06. 004.

(6] XIS, sk, mdd, & AU AT SN E Amdt S0 N

PELEBT#5 55— 4P ik T M T 8 4 JL B0 i e < B 45
(1], EBRBEE 2 5 5 95 ik, 2020, 41 (3) ;244 -248. DOI;
10.3760/cma. j. issn. 1673 -4378.2020. 03. 004.
Liu GL,Zhang JM, Gao J, et al. Comparison of extraluminal use
of the Arndt endobronchial blocker and CO, artificial pneumotho-
rax for one lung ventila-tion in infants and children[ J]. Interna J
Anesth and Resus,2020,41(3) :244-248. DOI.10. 3760/ cma.
j. issn. 1673-4378.2020. 03. 004.

[7] Holzki J. Bronchoscopic findings and treatment in congenital tra-
cheoesophageal fistula [ J ]. Paediatr Anaesth, 1992, (2) 297
-303.

[8] Andropoulos DB, Rowe RW, Betts JM. Anaesthetic and surgical
airway management during tracheo-oesophageal fistula repair
[J]. Paediatr Anaesth,1998,8(4) :313-319. DOI;10. 1046/].
1460-9592. 1998.00734. x.

[9] Semmelmann A, Kaltofen H,Loop T. Anesthesia of thoracic sur-
gery in children[ J ]. Paediatr Anaesth,2018,28 (4) :326-331.
DOI:10. 1111/pan. 13350.

[10] Knottenbelt G,Costi D, Stephens P, et al. An audit of anesthetic
management and complications of trachea-esophageal fistula and
esophageal atresia repair[ J]. Paediatr Anaesth,2012,22(3) :268
-274.DOI:10. 1111/j. 1460-9592.2011.03738. x.

[11] Cerchia E,Ferrero L., Molinaro F et al. Pediatric thoracoscopy and
bronchial blockers: the continued search for the ideal one-Lung
ventilation[ J]. J Laparoendosc Adv S,2016,26(2) :153 -156.
DOI;10. 1089/1ap. 2015. 0235.

[12]  Yamashita A,Okamoto H. Anesthesia for thoracoscopic surgery in
children[ J ]. The Japanese journal of anesthesiology, 2016, 65
(9) :930-936.

[13] Taneja B, Saxena KN. Endotracheal intubation in a neonate with
esophageal atresia and trachea-esophageal fistula: pitfalls and
techniques[ J]. J Neon Surg,2014,3(2) ;18-22.

[14] Edelman B, Selvaraj BJ, Joshi M, et al. Anesthesia practice; Re-
view of perioperative management of H-type tracheoesophageal fis-
tula[ J]. Anesthesiol Res Prac,2019,2019:8621801. DOI; 10.
1155/2019/8621801.

(%A% B #7.2021-09-14)

AR5 AR R 2, RIRAL. /N LR R M R M I
AR B BT ] RN LA A, 2022,21(2) < 170 -
173. DOI:10. 3760/ cma. j. cn101785-202011036-013.

Citing this article as: Song LE, Zhu XH. Airway management of
thoracoscopic surgery for recurrent tracheoesophageal fistula in chil-
dren[ J].J Clin Ped Sur,2022,21(2).170-173. DOI 10. 3760/
cma. j. cnl01785-202011036-013.





