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[ Abstract] Objective To evaluate the safety and efficacy of thoracoscopic posterior tracheopexy and e-
sophagus anastomosis for esophageal atresia plus tracheomalacia. Methods From January 2018 to January
2020,11 cases of esophageal atresia plus moderate (tracheomalcia score:81%—90% ) or severe (tracheomala-
cia score: 91% — 100% ) tracheomalacia were included. All infants underwent thoracoscopic posterior tra-
cheopexy and end-to-end esophageal anastomosis. Postoperative ventilation time , perioperative complications and
short-term follow-up outcomes were recorded. Results Posterior tracheopexy and end-to-end esophageal anas-
tomosis were pefformed under thoracoscopy without any conversion into thoracotomy. Operative duration of pos-
terior tracheopexy was 7(5 —8) min and postoperative tracheal intubation time 65 (15 - 189) h without any tra-
cheal injury. Two cases of esophageal fistula were cured with conservative measures. And one child of esophage-
al stenosis improved after dilatation. During a follow-up period of 12(10 = 15) months,1 case of recurrent dysp-
nea and respiratory infection gradually improved after many hospitalizations. Conclusion Thoracoscopic poste-
rior tracheopexy can improve tracheomalacia anatomically, shorten postoperative ventilation time and prevent the
occurrence of tracheomalacia. With a short operative duration, the procedures are both safe and reliable. This
new technique is worth a wider popularization.
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Fig. 1 Preoperative bronchoscopic images of children with

esophageal atresia and esophagotracheal fistula
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Table 1 Preoperative data characteristics of children undergoing esophageal atresia and tracheomalacia surgery at the same time
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Fig.2 Images of tracheal posterior wall suspension in children

with tracheomalacia under thoracoscope

AR LA HEBR A B 7. A A TR B
PRI LSS , $5% B5 Trocar, HE t AR BRI, B8 25
FEn s, AT W e Ze 4 & 1 F L2, A= o SRS
BRI,

BT

BILFARSE 1.3.6.12 ~HEMF AR 112k
Vi, REREEYIA LEE A, K56 A
TAREER AT E RGN . B2l
B LI T8 JR e K it A 2l I O o

VAN WA =Y 8

SR SPSS 22. 0 %F Bl #E AT B B, i i ORE R
PR (e MA , e K AED) TR

& R

S

L1 B s e B S8 U e BE B i + B
S A AR, Jo— P PO BT AR . BILF AR
3(1~9)do 11 BIARFA LI, Hr 2 fil 2
KL B S RBOILARRT AT SOV B A P
P ATESRBAE DU , AR F S B Pl U8 e BE IR
FEPE N 90% (85%~95% ) , ¥4 04y v J5E ol B B A K
o ARS8 A 5 BE R 19 TR 18] (EAES —
BHat 41 T fh 2 f 3T 45 58 IR 45 R [E)) O
7(5 ~8)min, fEAT VR BER B P AL R H, LR
R BB R BT BULSE T AR A 7
B AL JLEAE W47 B AT 0 W AL B SRR IR T
FELM A 36 4 0 W BIL A Bl 0 4% I ] g
65(15 ~189)h, A BILAEARJE 1 J4 58 & E &
X SR HR WA . b 2 IR T B8 1 R
RBA AN, 2 W o, 2R
J71~2 IR RE B AT EE . BILAIKE
G FIRMR TR B

—. BBV

UL B ERAHBE T, BE VTS 12(10 ~15) 4~ A o
MEVIE AR 1 P R RI, R E R R’
B, 2 RIEY KA R G 10 PIRE YT R
JCW] PR AR B, IR S B A R T
AREAE, FBAERE S I e PR 4 AT SOV Bk
Ao i B R e S R T B R, R
TR NRHE Beif Ty 4 KRB RT3 R
AR U JE BER G S K, KR IR R T
ARIIT GBI AT RAUERIRIT )5, BEAE B LAF
B AR Bl o FLPIRGE AEARIZ W 5%



B v Ushasas 2022 4 11 21 %8 118 J Clin Ped Sur, November 2022, Vol.21, No.11

+1065-

Wi

EEMAE NG & T i B 3L E i
VL IEIER GO, B WG YR & S AR
173, e s L, LB TG RE L] 38 1/2
R L, A PALTE e e &8 M i R
PR RARE TR E R I R,
JER N 5 R N PR ) 25 U JE R R AR R B S, A
T RS A8 L3 A< B e R0 I W G 3R bR Dh g Az 4l F
FEE 16% ~33% W EIBE AR LR )G & BB A
EALTT PRI RGREIRS Y . RS AL R
FEIA NG VP 0 7R G e R (U L 2 5 T W R
o) LA RS T B 51 R e L e SR
i T IURHEE A XSS AL AR, BROLA 824
RO N RN S TE B A TIR YT R EPUR YR
IS JE K R AT, s LY
AE BRI XA R L, R
A TR A RE A BRI O A IS, I % R 31 A K
b, B 2 Wi TR IR YT

SERPARE B 5 I RRE IR I A B A Y S Ik
PEo FEF AT, AT IG R RT 7E4E (50 £20) %
AR PR IR RS T — SR oY R B I R
70% J&= 5B ELE IR G A T TAK , SR BA R B K T 90%
LA BRI A T AT R AR R B
Tl MBS WA Y H B, R AR T 4y o =
JE RN 70% ~ 80% , Hh FE IR B A 81% ~
90% , T FE I K 91% ~ 100% "2 . L4y JLAE H—
ANFFRREAR, — B ) 2 ~3 A A S BARE L
FASIEAR o AR 5 3 BOGS 52 35 Sy wp B ol o <A
FRRA UL, S RE R R GE A

AT 19 S48 O 1697 i N G 25 ia
7 ESIBKE G RS SRR A R SME E DL H
T HRBI A0 A TR % B [, H i ad 8 A F 98 UE
A BRI 1 fre HE iR T T R R R
BALTT LA FARSHIRYT W 1s B BB LRI K 1ni 45
BIRAR EWAE 2 SN G RT X ERE RS
T e AT IR L, BETCR W 03697 7 X8
F Bk B AR, BF IR B IR )T O A ORI
80% ", (HIZTAR Iy 2 F AT 0 A A BE RS
JRREUIIRIEG , A REMR P PR A4S 5 BE & 1 I T 15 A
(G . Bairdain 76 2015 4F )38 T —Fogr 19
T 2 VAN T K E E AR AL IR R
BIEREEE THEMHMANE L, FRRBEFEIL
ik, M T 3 B0 Mk I AR N 4 o

BRI T A TT RS 16T UV AL, (BTN
SEEONEE PR G B, HI R IFRrE K.
Tytgat 457 ¥ 56 R FH M fis 3 A i ok s AR IR
R i i V) ARAR T BRI B O R e R
SEBALBIL, AR AT B P B i W) 5 R, JEAT
EREERRA, VEE M FARM Y 6 min, K
Ja GV Io— 1t BB A AE R B, (HIZ 5T
A 4 PIERAC L, o 3 U S R AR/
T 70% ,—E R B T 45E mAMERE 1. AT
MR BLE S Tytgat M1, % 08 2 UE AL B H
B T AR U A AR R, AT ST L
AR B AT S B A, X A v R B
SEBALRIL, FEM R AT B R BE R MR
W& B8 I )& ARG U R BEE B T AR
)P4 297 min, [F]FTIATFEEERARML . AR O
WA ARG I AL B 1] B K 7 d,
FEOALS b, AR Jo— Bt A ) A8 47 4 Al Bl <o
WV R 2 B B A b 1 B B Ak
BRI 1 DI B P E R B, &
WSPIRIFAFRE , o R T ARG o (B T S
W R GEAEIR BIPIA 38 1 20— 20 B 12 AT R VB
FERUESE o FEMEAT U 5 BE & i RIS, o7 T T 00 4
POTE . AR R B A h, SR RS
Tt ARG W E IR TRUEBERAE AL
AT SEEF I R T AN A U BE, IR
[ 7 T U i BE Y BT AL i HES 29 3
Bt BE AR TP AT 4 O BE ARG 2 Fp U
RN B, BT A 0 BE S B 0

£ LT 3T T B O R U AR Y
UL FEIR YT B B R i, — AT U R RE R
i T S AT L2 HE S AR I A ] 4 7 A B
IR , ] B U BRI AE A BT A T, JBE £ — K
FAR A — TR A BA I UV AL 2 Ba T
J7 A (ERHET
Rl A RS A AR 25 rh R
EETTEAER S0 AR E IO A BT | St Ak B30T
AR |1 WKk R AT S R W B b s BTG, RO
T RITIFTE B R , IF X SCEANPIE A A HEAT o 1

2 % X Wt

[1] Van der zee DC, Van Herwaarden MYA , Hulsker CCC, et al. E-
sophageal atresia and upper airway pathology[ J . Clin Perinatol ,
2017,44(4) 753 -762. DOI:10. 1016/j. clp. 2017. 08. 002.

[2] Van Hoorn CE,Ten Kate CA,Rietman AB,et al. Long-term neu-
rodevelopment in children born with esophageal atresia:a system-

atic review [ J ]. Dis Esophagus,2021,34 (11 ) ; doab054. DOI.;



+1066-

(3]

[4]

(5]

L]

(7]

[9]

[10]

[11]

[12]

MaBRAN LSS 2022 4 11 B 21 %5 1188 J Clin Ped Sur, November 2022, Vol.21, No.11 ||| | |

10. 1093/ dote/ doab054.

Boogaard R, Huijsmans SH, Pijnenburg MWH et al. Tracheoma-
lacia and bronchomalacia in children ;incidence and patient char-
acteristics [ J |. Chest, 2005, 128 (5) ;3391 - 3397. DOI; 10.

1378/ chest. 128.5.3391.

Kamran A, Zendejas B, Jennings RW. Current concepts in tra-
cheobronchomalacia ; diagnosis and treatment[ J]. Semin Pediatr
Surg, 2021, 30 (3):151062. DOI. 10. 1016/j. sempedsurg.

2021.151062.

Shieh HF ,Smithers CJ,Hamilton TE et al. Posterior tracheopexy
for severe tracheomalacia[ J|.J Pediatr Surg,2017,52(6) ;951 -
955. DOI:10. 1016/j. jpedsurg. 2017.03.018.

Kamran A, Baird CW, Jennings RW. Tracheobronchomalacia, tra-
cheobronchial compression, and tracheobronchial malformations
diagnostic and treatment strategies[ J ]. Semin Thorac Cardiovasc
Surg Pediatr Card Surg Annu,2020,23:53-61. DOI;10. 1053/].

pesu. 2020. 02. 006.

Hysinger EB, Panitch HB. Paediatric tracheomalacia[ J]. Paedi-
atr Respir Rev,2016,17:9 -15. DOI; 10. 1016/j. prrv. 2015.

03.002.

Parikh M, Wilson J, Majid A, et al. Airway stenting in excessive
central airway collapse[ J].]J Vis Surg,2017,3:172.

Diaz Milian R, Foley E,Bauer M, et al. Expiratory central airway
collapse in adults: anesthetic implications (part 1) [J].]J Cardio-
thorac Vasc Anesth,2019,33(9) :2546 -2554. DOI.10. 1053/j.

jvea. 2018. 08.205.

O’Donnell CR, Litmanovich D, Loring SH, et al. Age and sex de-
pendence of forced expiratory central airway collapse in healthy
volunteers| J |. Chest,2012,142 (1) :168 -174. DOI: 10. 1378/
chest. 11-2361.

Kheir F,Majid A. Tracheobronchomalacia and excessive dynamic
airway collapse: medical and surgical treatment[ J]. Semin Respir
Crit Care Med,2018,39(6) :667 -673. DOI. 10. 1055/s-0038
-1676571.

Fayoux P, Morisse M, Sfeir R, et al. Laryngotracheal anomalies as-

[13]

[14]

[15]

[16]

A5 AR

sociated with esophageal atresia: importance of early diagnosis
[J]. Eur Arch Otorhinolaryngol ,2018,275(2) ;477 -481. DOI;
10. 1007/500405-017 -4856 -5.
Torre M, Carlucci M, Speggiorin S, et al. Aortopexy for the treat-
ment of tracheomalacia in children; review of the literature[ J].
Ital J Pediatr,2012,38:62. DOI.10. 1186/1824 -7288 -38-62.
Dewberry L, Wine T, Prager J, et al. Thoracoscopic posterior tra-
cheopexy is a feasible and effective treatment for tracheomalacia
[J].J Laparoendosc Adv Surg Tech A,2019,29 (10) ;1228 -
1231. DOI:10. 1089/1ap. 2019. 0156.
Goyal V,Masters IB, Chang AB. Interventions for primary (intrin-
sic) tracheomalacia in children [ J ]. Cochrane Database Syst
Rev, 2012, 10 CD005304. DOI. 10. 1002/14651858. CDOO
5304. pub3.
Bairdain S, Smithers CJ, Hamilton TE, et al. Direct tracheobron-
chopexy to correct airway collapse due to severe tracheobroncho-
malacia ; short-term outcomes in a series of 20 patients[ J]. J Ped-
iatr Surg,2015,50(6):972 -977. DOI. 10. 1016/j. jpedsurg.
2015.03.016.
Tytgat SHAJ, Van Herwaarden-Lindeboom MYA, Van Tuyll Van
Serooskerken ES, et al. Thoracoscopic posterior tracheopexy dur-
ing primary esophageal atresia repair:a new approach to prevent
tracheomalacia complications[ J]. J Pediatr Surg,2018,53(7):
1420-1423. DOI;10. 1016/j. jpedsurg. 2018. 04. 024.

(cAs B #7.2022-04-14)

R S5, AR, AR, . BB — ARG

IR B E I AR I [T ] RN LARBLZR A,
2022,21 (11): 1062 - 1066. DOI. 10. 3760/cma. j. ¢nl01785 -
202204049-012.

Citing this article as: Zhou CG,Li B,Zou CJ, et al. Short-term out-

comes of one-stage thoracoscopy for esophageal atresia plus tracheo-
malacial J].J Clin Ped Sur,2022,21(11):1062 -1066. DOI: 10.
3760/ cma. j. cn101785-202204049-012.

AFXRTFHRBIBRERE

SRIJLREXK

SEAE Ok -

G- RFERETE-—LHAAE-—BHHAHELRE R E, ZL oA, £, 0, BECH K B
XwkfE &, HATHNERE BHL FeEERNXE,
%R 3 7 DLk 7 43, (87 5 SOk AR 387
QHERARBRAGZAEFRE LA E—GHNFLEEZ MATEFRELAFARIARGRARTES,
5k R R GRS ORI R0 X, TR R M R

Q%L R B TR KM BHAT HA L5 6 T, DR S AT o1 X3 R B4 2, R B 17 AL, 18

=)

SHEA— R it

@HERTHEHEUT A ARG M AEH#ATE, REUMWAR, EiH THE TR ARG A
WO HAAXRA R FEEM KRR T B EZEURL — XA, VAR AN G R, XN AR R

% %

®%1

KA AR R RHARAR,

—ME,

RFZ—MRA6000 FAEAL,5E XM 30 KEL X XRTD FZ4Z - SERNIRA E=2



