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Early diagnosis and clinical outcome analysis of type IIl congenital esophageal atresia with tracheomala-
cia. Xia Bo,He Qiuming, Li Jiahua, Wu Qiang, Wang Zhe, Zhang Siyuan,Lii Jurjian,Zhong Wei. Depart-
ment of Neonatal Surgery Intensive Care Unit, Guangzhou Women and Children Hospital , Guangzhou, 510623,
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[ Abstract] Objective To explore the early diagnosis and clinical outcome of type Il congenital esopha-
geal atresia ( CEA) with tracheomalacia ( TM ), and to provide clinical reference for CEA with TM.
Methods In the retrospective study,the clinical data of 15 cases with type Il CEA from November 2019 to De-
cember 2020 in Guangzhou Women and Children’s Medical Center were collected ,and preoperative and postop-
erative airway assessment results based on endoscopy were analyzed. Results A total of 31 CEA cases were
treated in our hospital , 15 cases assessed by pre-endoscopy were enrolled in this study,including 12 males and 3
females. The median gestational age was 38.3 (34 ~ 40.6) weeks. Among them,14 (93.3% ) cases compli-
cated by TM including 2 cases with mild TM, 10 cases with moderate TM ,and 2 cases with severe TM. In 8 ca-
ses,TM was more pronounced than preoperative TM when reassessed 1 month after surgery, including 3 cases
with moderate TM and 5 cases with severe TM. Among 15 cases,7 cases (46.7% ) were diagnosed stricture,
and 5 cases (33.3% ) with gastroesophageal reflux diagnosed by image inspection. 4 cases (26.67% ) showed
no symptoms after surgery,11 cases (73.33% ) presented with respiratory symptoms,and 2 of them underwent
acute life-threatening events and both were successfully rescued. Conclusion TM are frequently associated

with CEA and represent an important etiology of high morbidity and mortality of CEA. Electronic bronchoscopy
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can be used for early diagnosis and evaluation of TM. Life-threatening events may occur in TM patients, and

long-term respiratory tract follow-up is recommended in order to get timely rescue.

[ Key words] Esophageal Atresia/CN; Esophageal Atresia/CO; Esophageal Atresia/DI; Tracheomala-

cia/DI; Treatment Outcome
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Table 1 Characteristics of patients with CEA
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Table 2 Evaluation and clinical outcome of TM

RETAFBIG IO (%) R RIGASEELE(%) AR

’E HAEE

S oS . - - Zjﬁ " - - Z:; " R SiEAR S A ] SEAR
1 50 45 90 G H NERL [ TR 1 5, M %
2 85 45 80  HPE 65 45 45 thE J RIETAH  REHRESE, %
3 85 70 5 BRE T Jc TeAER
4 50 55 80 & T RIEANH ETHRAS & Bl
5 95 95 95 IEH T T TeAER
6 80 50 75 thEE 80 45 50 hEE f J ARJE 1) PRI W R 4t
7 80 60 85 e ¥ 7 TeAER
8 80 75 50  fhEE 25 15 45 EE OF A RJELAH Y, k4t o
9 80 40 40 ¥ ¥ TEAER
10 80 50 75 hE ¥ T i) TR 1
11 50 25 70 HEE 25 50 65  HE f RIE2AH AW, IR, ekt
12 80 70 70 B 65 45 60  HE A KI5 3 A ] BB I, | A
13 90 70 40 i 70 15 0 #HE Jc ARIF2AH  HEEER, SR Kk
14 30 10 70 EE 25 10 50  HEOF H REHHE — HEFEEE, R, R4t
15 80 60 50  fiEE 50 10 20 HE OfF & ARJg 2 4 PERJEHRNG , P BN

i

TM J& CEA FHOCAE 58 e Wy —fp, &
TN 62%~90% 7 A SCHRIRETE 158 A [
K CEA S8, TV RAHI 510y T 5125 67% ;
1725 67% 5 M2 94.9% ; N RILy 75% 1 AHF
FERIAE N I CEA f TM % 3 5 3% 93.3% , LI
EE R TM 32, 5 RSN SCERIGE S R —5 . TM 8
WIEte i TS O R T SR (B B LA i
K, SECAEZ 1E W IR R T S R A SO 5
A 5K S BN SSRGS
KA LW TM 1 4 bR, 4 T CEA 43F T™ f 1
B LR TS E B A AT LIV 2 /B 5T
TM, i AT LAHERR W < B, 038 <8 B 8 T HE
BRI 11, DLRCKE R 48 IE A B8 T IR 58
Zli, HEETF CEA &3F TM (9 & EHLHA LT
JURMEDE: DEmery 251 FLIHFSE & B, 29 80% fY
CEA BEAE W & A B8 WA A SRR Kz,
13 2% (4 1E 3 S L B R IR, TR Y T 19 %
AT B R B BRI B 1 B AR AR AL T B . @ Davies
SEl DR A I A Y IR S A T N2 R
PO IR R B RS . B Wailoo 251 42 11 CEA
BE TR A TEF 16 T8 12k 2 IEH MRS AR
01, SECAE NG D R B CEA % T™
B R R E— 2 E S T %M. ARBFEA

o 5114 g TIL 250 £ 487 A B, b 93. 3% 1 s B
T™M,2 T T™, 15 Bl 8 HIR)G 1 H
UCHATIRAL , TM Y5 3R AT B S =, 58 FL 5 A 4
— SRS R i B TM M6 45—, CEA
B ARG AT REIE B 5 B B G ke, LR
AN A BALTE S o B S OB R R G A )
AT BAEE B A TV RS R B
91% 1) TM %L CEA FARJE 55 =, 4> CEA
BEGIHEEE R M BT, BEN KNS
Bt A W A SO A S A e A B ZE MR A
fig HE BT 48 K, MR T S 3 A4

TM Iifs RAEAR TCFE S0k, K240 TM B R
G TR RE IR R g % P 5 AT o B A I
WA L AR A R PSS T B
RIL,RKZH TM % HF 2 ~3 A A b B
R, TN L B LA % M 1) T A DR Al s
BIEAAG BE shim ek o o, A
B3 S BOIERGE R 2 I HE A2 BER B R
SRR AT R A KRB . A SN CEA
BB S 8 %, R IR 27% (1) 58 % T I i R R I %
ST K BAMNRA AR TM R H R A
CEA BRAJGANREM AL R EHE . R &AM
60.7% 1) CEA 835 H BLRFLLF I R GEREAR , 11 % ~
33% 1 B TM SR, B0 2 A M e i 1
S A R ) S D A O £ I A
W, 249 4% i B AR RO b se -7, %



-1120-

HaBEANLSMEIZE 2021 48 12 A% 20 #5 12 89 J Clin Ped Sur, December 2021, Vol.20, No.12 ||| GTTGGE

B R ESRRA R R A T 1 ¥ R 2 B E
e A R R T R A AR S B
AIRE S RIS E R SO B AR G i g
FHAK AAURBITHA 2 B B DY )5 5k =
B BB AR 1% 2 Bl & A7 B A
B RO L T, J IR O 22 18 1 DR 8 R
PaRFA AR

X CEA ffF 4 X 7 TM A2 PE R U
AP E B RO X =M 5 kR AR R — Bl
B L U 2 A A, 4
1E T™ BRI 2590367 nl SEIAE iR T i A,
HAEOL T IS T AR A4 — 0 kA7
ERERER AN HEGE R LR EEE T
B, 25 B 2P YR S U R AT A R, B8 T 5 =
SRTREMER . AR B 3 ~28 it TM [
Hr,70% 1 il A B B PO, BRSO T R
SRR TM By IR Z —, T 26% /Y TM 35 3%
R E A RRRRT . AAE S PIRHE G
SURTENAFAE H B RO, 1) PR AR B T AR A T
LPYE S BEEAG 4 2R KB 2 9] T™ e, 2
BT s 5 51 4 B2 sk f R4 s B BB X
FIATA Y L VE B R A B, 3 41 T™M Jehn
L1 PN B TATOR G D BT 4
FLHEE RS ™M ZE# KR IEA frit— 8
W9

HREE ,2%~36.5% 1 CEA &IF T™M &
e ZFARBFIE TV, 5 DL F-ART7 3k o £ 30k E A |
EEREBIEAR IE SR EAARSE . 47 E SRk
SEARKPEIAER N 7 A A LS NE N . OF KN
ME, 1 ARARIE 3 TR BE IR T EE G R
QA E G R MR S 5 G B B AN
i 32 8K A ST 5K QS B A P s BH 28
P T, T B 47 88 5 A BT A A A U TE S DA K
TV BB A B B T A2 T Bl AR
PRI U IR o

EAFARA A LIRS CEA B3 AT AR HT L 1
S BERA  WRATAE R R L A 1 T S0
HJE TM, alfE 5 IR CEA B8 U AN T AR A [F
I REAT e T U IR I E AR, nl A AR EGE T
I IR DA R U S B i ol L {HZ ik
AT ARAEE P IT R, o7 SOV Bk AL A T 19
AR Ty 2t — B ML, E SR E AR H AT
JZ TGS N T B2 4L, th T E N
PR R/ PR A 1R T T A A DAl R DL 1Y

SCRBUP TR L. Bl A WE TR R A R
fife ) B SCARE T2 4L, H A S RGE 8 T
T8 R A sl G M IR ) SR B I U
LA B B8 SR, IR A] 22 TM EIR o

ABEFESZ BT PR BF 5T Bt 7E VA U R
BEREAFAE LT BRBE < 25—, o 1 SOV B A I 3
FEIE, TR UE R T, AT RERER A B TM 1 BLAR 5
S AEVEAL AU SR B AT RE R UL, A5
BT LR JLANREEAE W 37 B R AR MR R A 45— 44
SEFEPEAL, USRI R 225 50 =, 2 T SOV B
ASCAR PRI R, 5458 119 Y 25 0175 16 i 8 199 1 45 2k B0 m]
RERZ M PEAE S 2R 56 DU, il 7S U B R AL 2 2R
FEATOY 3SR LS R IR 14 52 T A R R
EIRPAEIA A R Z B R . AL, 73R
EEARL AR L W TV (9 S AR, XF T 458 % il R
T A — 5 IS A, Ja 300 22 SR L SR
TP BR v A 105 1 ok 45 & CEA &5 9F TM Y
HEPAgS

2 % X

1 2T B AL RO, 25 e R R BT AR I &

JESAR BT ] i R /N LR B 2% 75,2018, 17 (7) - 519 -
522.DOI:10.3969/j. issn. 1671-6353.2018. 07. 010.
Li YZ,Huang JS,Du JB, et al. Analysis and management of
short-term postoperative complications after esophageal atre-
sia repair[ J|. J Clin Ped Sur,2018,17(7) :519-522. DOI.;
10.3969/j. issn. 1671 -6353.2018.07. 010.

2 Ure B. Esophageal atresia, Europe, and the future: BAPS
Journal of Pediatric Surgery Lecture [ J]. J Pediatr Surg,
2019,54(2):217-222. DOI; 10. 1016/j. jdedsurg. 2018.
10.071.

3 BRBHSC LR, BR. S8 M BEEAR G E RN

BURE A JELT ] i AR/ LAMRE A 75, 2021,20(4) - 388 —
392. DOI:10. 12260/ lcxewkzz. 2021. 04. 016.
Lin YW, Jiang Y, Wang J. Current status and future develop-
ment of esophageal function after a reconstruction of esopha-
geal atresia[ J].J Clin Ped Sur,2021,20(4) 388 -392.
DOI:10. 12260/1cxewkzz. 2021. 04. 016.

4 BRIy, AR L B AR i R B2 iR R LT ] IR
INLAMREZL 5 ,2019, 18 (6) :437 - 441. DOI; 10. 3969/j.
issn. 1671-6353.2019. 06. 001.

Chen G,Zheng S. Etiology , diagnosis and treatment of pediat-

ric esophageal strictures[ J].J Clin Ped Sur,2019,18(6) .

437-441.DOI:10.3969/]. issn. 1671-6353.2019. 06. 001.
5 Patria MF, Ghislanzoni S, Macchini F, et al. Respiratory mor-



- EEENENETS

2021 £ 12 A% 20 4% 12 #§ J Clin Ped Sur, December 2021, Vol.20, No.12

~1121-

10

11

12

13

14

bidity in children with repaired congenital esophageal atresia
with or without tracheoesophageal fistula[ J]. Int J Environ
Res Public Health,2017,14(10) :1136. DOI. 10. 3390/ijer-
ph14101136.
Kovesi T. Long-term respiratory complications of congenital
esophageal atresia with or without tracheoesophageal fistula
an update[ J]. Dis Esophagus,2013,26(4) :413-416. DOI;
10. 1111/dote. 12061.
Fraga JC, Jennings RW, Kim PC, et al. Pediatric tracheoma-
lacia[ J]. Semin Pediatr Surg,2016,25(3) ;:156-164. DOI .
10. 1053/j. sempedsurg. 2016. 02. 008.
Wallis C, Alexopoulou E, Anton-Pacheco JL, et al. ERS state-
ment on tracheomalacia and bronchomalacia in children[ J].
Eur Respir J,2019,54 (3) :1900382. DOI: 10. 1183/1399
3003.00382-2019.
Kim SH,Kim HY, Jung SE, et al. Clinical Study of Congeni-
tal Esophageal Stenosis : Comparison according to Association
of Esophageal Atresia and Tracheoesophageal Fistula[ J |. Pe-
diatr Gastroenterol Hepatol Nutr,2017,20(2) :79-86. DOI .
10. 5223/pghn. 2017.20.2.79.
Hseu A, Recko T,Jennings R, et al. Upper airway anomalies
in congenital tracheoesophageal fistula and esophageal atre-
sia patients[ J . Ann Otol Rhinol Laryngol ,2015,124(10) ;
808-813. DOI:10. 1177/0003489415586844.
Hysinger EB, Hart CK,Burg G, et al. Differences in Flexible
and Rigid Bronchoscopy for Assessment of Tracheomalacia
[J]. Laryngoscope, 2021, 131 (1) ;201 - 204. DOI; 10.
1002/ lary. 28656.
Shieh HF, Smithers CJ, Hamilton TE, et al. Posterior Tra-
cheopexy for Severe Tracheomalacia Associated with Esoph-
ageal Atresia (EA) ;Primary Treatment at the Time of Ini-
tial EA Repair versus Secondary Treatment[ J |. Front Surg,
2018,4:80. DOI: 10. 3389/fsurg. 2017. 00080. eCollection
2017.
Fayoux P,Morisse M, Sfeir R, et al. Laryngotracheal anoma-
lies associated with esophageal atresia:importance of early
diagnosis[ J . Eur Arch Otorhinolaryngol,2018,275 (2) .
477-481. DOI;10. 1007/s00405-017 -4856-5.
Emery JL., Haddadin AJ. Squamous epithelium in the respir-

atory tract of children with tracheo-oesophageal fistula, and

15

18

20

21

retention lung[ J]. Arch Dis Child, 1971,46 (250 ) . 884.
DOI:10. 1136/adc. 46. 250. 884 -¢.
Davies MR, Cywes S. The flaccid trachea and tracheoesoph-
ageal congenital anomalies [ J]. J Pediatr Surg, 1978, 13
(4) :363-367. DOI.10. 1016/50022-3468 (78 ) 80455 -2.
Kumar P,Goyal JP. Clinical Characteristics of Tracheomala-
cia in Infants[ J|. Indian Pediatr,2019,56(3) :253-254.
Tytgat S, van Herwaarden-Lindeboom MYA , van Tuyll van
Serooskerken ES, et al. Thoracoscopic posterior tracheopexy
during 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.
Snijders D, Barbato A. An Update on Diagnosis of Tracheo-
malacia in Children[ J]. Eur J Pediatr Surg,2015,25(4) .
333-335.DOI:10. 1055/5-0035-1559816.
Haveliwala Z, Yardley 1. Aortopexy for tracheomalacia via a
suprasternal incision[ J]. J Pediatr Surg,2019,54(2) :247-
250. DOI:10. 1016/j. jpedsurg. 2018. 10. 073.
Polites SF, Kotagal M, Wilcox LJ, et al. Thoracoscopic pos-
terior tracheopexy for tracheomalacia; A minimally invasive
technique[ J ]. J Pediatr Surg,2018,53(11) ;2357 -2360.
DOI:10. 1016/]j. jpedsurg. 2018. 08. 004.
Kamran A, Hamilton TE,Zendejas B, et al. Minimally inva-
sive surgical approach for posterior tracheopexy to treat se-
vere tracheomalacia:lessons learned from initial case series
[J].J Laparoendosc Adv Surg Tech A,2018,28(12) ;1525
-1530. DOI;10. 1089/1ap. 2018. 0198.

(%A% B #7:2021-06-09)

ASCE| AR B IR, AR 0, 55 I RSE R
B BE I B AL RIS W Kl R4S R e pr [T ]
I B/ JLAMEF 2 75,2021 ,20 (12) : 1116 - 1121. DOI; 10.
12260/ 1exewkzz. 2021. 12. 003.

Citing this article as. Xia B,He QM,Li JH, et al. Early di-
agnosis and clinical outcome analysis of type Il congenital
esophageal atresia with tracheomalacia[ J].J Clin Ped Sur,
2021,20(12) ;1116-1121. DOI; 10. 12260/ lcxewkzz. 2021.
12.003.



