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Analysis of influencing factors for recurrence after thoracoscopic repair of congenital diaphragmatic
hernia in neonates and its treatment effect on recurrence. Zhao Ping,Liu Xiang ,Zuo Wei,Gao Wei,Zhang
Yanmin , Li Qingzhi, Wu Gongjing , Wu Di, Zhao Mengtian, Ge Dahai. Department of Neonatal Surgery, Anhui
Provincial Children’s Hospital , Hefei 230051, China. Corresponding author: Liu Xiang, Email ; liuxiang-407 @
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[ Abstract] Objective To explore the relevant influencing factors of recurrence after thoracoscopic repair
of congenital diaphragmatic hernia (CDH) in neonates and its treatment effect on recurrence. Methods Clini-
cal data were analyzed retrospectively for 45 CDH neonates undergoing thoracoscopic repair from January 2013
to July 2019. The relevant factors related to postoperative recurrence were statistically analyzed. Results Eight
cases recurred with a total postoperative recurrence rate of 17. 8% . Preoperation 25% of them had both pulmo-
nary hypertension and large patent ductus arteriosus (PDA) in recurrence group while none in non-recurrence
group and the difference was statistically significant (P =0.03). The postoperative recurrence rate of CDH was
significantly higher in children with large diaphragm defect (defect size =5 ¢m x4 cm) than that in those with
small/medium diaphragm defect ( defect size <5 em x4 em) (45.5% vs. 8.8% ) and the difference was sta-
tistically significant (y* =5.329,P =0.02). From 2013 to 2015, the duration of surgery was significantly longer
in recurrence group than that in non-recurrence group [ (132.83 +49.32) vs. (87.92 +22.47) min] and the
difference was statistically significant (¢ =2.779,P =0.01). And 1/8 recurrent cases died. Six children were
cured after reoperation without secondary recurrence. One child still had recurrence after a second operation and
became cured after a third operation. Conclusion Preoperative pulmonary hypertension plus large PDA | larger

diaphragm defect with a size=5 ¢m x4 ¢m and longer surgery duration in early period of thoracoscopic learning
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curve are associated with higher recurrent hernia rate after thoracoscopic repair of CDH in neonates.

[Key words] Thoracoscopy; Hernia, Diaphragmatic/CN; Diaphragmatic/CO; Recurrence; Infant, Newborn
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ARH 18 1 5 W WAL A5 Z2 i) CDH 39 4], A5
CDH 6 i) ; & UG- FIFEE 2 em x2 em % 6 cm x 6
em; DR BN 9 1], VITBRIL 4% B T 445 4t 36 f4i]; 1
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34.80) min; AR5 AL FFIS ] 15 h % 21 d; £E R
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ARG FEVI TR 6 A~ 2 5 48,8 il &k, A
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ABFE A (132. 83 +49.32) min, K TR E %4
(87.92 £22.47 ) min, Z S G 2F 2 X (1 =2.779,
P=0.01); i 2016—2019 4F & % 40 F A B 8] K
(91.50 £12.02) min, 5K & & 4 F AR [H] (90. 50
+33.01 ) min HLb, 2R TG 28 (1 =0.042, P
=0.97) . BE—MGERHNER AR E A B
1% RO IERTIE BOR T el PHT 22 k4 546 R
RABITC S 257 (P >0.05); 8 kKA 5IEE Kk
AL 10T BB 12 B R BT & PR S R T
ARAEHE R 22 A A7 8 TSI A B TG B
A A TCE A R A 5 D) B/ Jo 98 B A Tl A b
Fr 7 T R TC I X, 25 S e ge i 7 (P > 0.
05), LK 1,

8 WS KB H R, TS5 W, L 3 Bl 22 AR 6
B, AR 2 B, &K% BE IR T AR B IR VLS5
JEFEIE4 em x3 em £ 6 ecm x6 em, 1 fil{fi &M, 3
Bl AR, 8 H5 & A — M Ol i K F ARG
ML 2,

xR ZERASKE LA COH FRHE M L
Table 1 Comparison of variables between recurrence and non-recurrence groups
H 2 HRM(n=8) RE KM (n=37) X7 A8 PE
7 5(62.5) 21(56.8)
PERIT n( % 0.001 1.00
Bl b 3(37.5) 16(43.2)
WA g, (x+s) ] 3 172.50 £400.78 3150.86 +414.24 0.134% 0.89
ABEAEW[d, M(Pys , Prs) ] 1(1,3.75) 1(1,5.50) —0.457* 0.65
i) 3(37.5) 10(27.0)
S % 0.026 0.87
PR ()] e 5(62.5) 27(73.0)
A3 6(75.0 24(64.9
IR [0 (%) ] E'# SiER0) (0 0.019 0.89
¥ 2(25.0) 13(35.1)
5(62.5 10(27.0
Jiti gk s Fe [ n( % ) ] G ( ) ( ) 2.299 0.13
oG 3(37.5) 27(73.0)
il k5 . + LA 3l Bk Gl 2(25.0) 0(0.0) . 003+
SFERMA (%) ] TG 6(75.0) 37(100.0) '
H 3(37.5) 15(40.5)
AREGIFIRAL LR [ n(% ) ] 0. 000 1.00
I 5(62.5) 22(59.5)
HIRFAREAEE[d, M(Pys , Prs5) ] 3(2,5) 5(2,8) —0.945" 0.35
_ ZEM 6(75.0) 33(89.2)
g o 0.247 0.62
HG Az B[ (% ) ] 3 D) o
A 1(12.5) 2(5.4)
A Ln(% ) ] * 0.45
i 7(87.5) 35(94.6)
5(62.5 19(51.4
e A [ n(% ) ] a ( ) ( ) 0.033 0.86
¥ 3(37.5) 18(48.6)
2(25.0 4(10.8
BIALn(%) ] i ( ) ( ) 0.247 0.62
b/ 6(75.0) 33(89.2)
{58 2(25.0) 7(18.9)
) % 0. 000 1.00
ALl Ik oA 6(75.0) 30(81.1)
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2 [
H %= HRM(n=8) KR RH (n=37) X/ Z A8 PE
T L5 JN CHRRIERR (<5 em x4 cm) 3(37.5) 31(83.8) 5 7 iR
[n(%)] KFFAR (=5 em x4 cm) 5(62.5) 6(16.2) ’ ;
M 1(12.5) 0(0.0)
i % 0.18
giaitaC N i 7(87.5) 37(100.0) :
FAREM () 2013—2015 6(75.0) 13(35.1)
2.807 0.09
[n(%)] 2016—2019 2(25.0) 24(64.9)
FARM ][ min, (x +s) ]2013—2015 132.83 £49.32 87.92 +22.47 2.779% 0.01
FARM ][ min, (x £s) ]2016—2019 91.50 +12.02 90.50 +33.01 0.042% 0.97

* Fisher i LIMESRD: s "ML BEA ¢« Ko s AR S EORAIRL B

K2 HREEVIWFARGHR

Table 2 Initial operative data of children with recurrence

HIESENCER TFAEE TR

JIEa AL 53 FARIBE ARJGFHLK

wl dem O eopme Y e S e b R
1 B 3300 ASD \PDA 5 2013 . 6 x6 A oG 90 7.58
2 b’s 2950 P 2 2013 s 5 x5 P 7 135 2.20
3 B 3 000 PDA 4 2014 s 4 x3 P Jc 140 3.72
4 L 3 550 ASD \PDA 1 2014 Vi 4 x3 b P 152 3.13
3 b’y 2 400 ASD 5 2014 Ve 5 x4 A oG 70 3.74
6 5 3 350 ASD \PDA 2) 2015 P 5 x5 T i 210 3.64
7 B 3 680 ASD 2 2016 . 5 x5 G b 83 3.92
8 b’y 3150 oG 18 2017 e 5x3.5 A oG 100 3.08

R R HAEARE 2 d, B ARG
446 do KT FRF AT A, F ] 1] 2 il 7
P2 MR F A a1 4 i ] 8 - U 28 g i 45 T
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FRRFARELICT N, KRR KA. 8 B A
R E] SRR P AR T LR IR 3

®3 EREEHRTARTR

Table 3 Reoperation data of children with recurrence
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2 9 2 H 105 2.08 =
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2003 4F 2 18 &5 — 41 57 A= LI I B 1A 97 CDH 3K i
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AR SR, b6 I s 575 B £ JL CDH
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CDH RJ5 & % %8 T TR, ki
CDH A5 5 K B @ 16 PR3 AL 46 A AR A0 B A
TR ALBAR LK (5 ECMO 3557 Borb A4
SR A L CDH i BB A A 5 v S A R LA SR
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CDH AN 52 7 4 55 191 B I 1520 1) 99 197) 26 A 7
PR, DU BRI CDH RS 2 ARG
AW RN, B AR AT MR 5 R R TR,
5 ZHOSCHRAR T — 3 T AR AL 1 1
RT3 154 ¢, B B 80, PO HEAE I
R (U0 <2 000 g) BHERR AL I i B iR T 7 A1, ke
RANDAFAEIR BT, 15 1 1 S50t mT e A R fr . %
JEZNZ WL K2 S i R M, AR WF 5 % P 47
B2 WG DU ABE AF 0 3 0 EAT X LG, 4528 R T8
25,35 5 Al-lede %57 [T 5 SARBL, AT 5
IR PER ASD (VSD B, PDA 3 28,0 JIE45 F IR HE X
ARG % oW W, X — BB ST 458 —
T, CDH PER I A B AS 2 PHT 2 R
B ERIALS], MR B EREEAAEN EENR, A
WFFERWIARATTT NO 67 By BT A4 LI 2ett PHT
( persistent pulmonary hypertension of the neonate,
PPHTN) A J5 &2 % A< 5 (A A BF 58 2% A R
PPHTN X AR J5 52 & TE Wl 5 o AW 58 %k BLAE
A PHT BF NI K AR5 A PHT B35 iRl 2 &
RIS Ao, AT IR o A B, 2 B8 O
R §27R PDA SR ] BLAR S, BME7E G JF ASD
VSD B¢ PHT JEAil o A7 A= B @ s mi , {H UM R Y
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et o APFFERVIRETA PHT 5 JFHIK PDA
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RLR PDA R H BB 703 KA 1) 269337, 2 5 IR
SEUMAE AR P 8E , HE— 2D WO E RN A R
FIZITRE I S BE ML IAE 2l 3 27, DT 5 W) 6 8 R
AR o BEAh AR 2R AIL SRy 2 S Wi H A
e o 1 5 L, AS I v B R A R B R R
WEIR B SCHFRICZE 5+
ABEFELE R, B L CDH FARIHARE X &2 &
T BRI, 3% 5 Gander 25 4516 — . AT
BRI A7 0 CDH 242 % (i fs b IR 30 A 9% i
A CDH B2k A s T4 B2 57 Egeih 7 8
X(P=0.62), HENFAARKI COH 5] 5 A
JRE KA RO CDH A A LA 5 55
Z 0, DR IE RSB A A TS T
ACJBA S CDH R JG 8 RAFAE— @M,

SRIMAEAMEFE A, LA A0 A B A AE S A
HEHRERATETX A HEPTEA R kBT
AR A AT TR AR
J5 52 % H RGN , Kamran 25 558 47 0196 58 4 LU JGAT
PRERGERFER(S% v5.26% ,P =0.05) ,If
PO — PRI R RN R, Rl LAY
W, B T T DAAR 25 B s Kl 9 4 AR, AR
BT P AR LA T 00, 8 mT LAAE S K AR B S
HOR | SRV, T FEAR A A3 (AT
FERBL, S P B 5 AR R IR A A ok

KT IR LB R, b e R MR B g 4t
( Congenital Diaphragmatic Hernia Study Group, CDH-
SG) ¥ IRk /N o A B LC.D U4, B A
QAN D BRI K . Putnam %5 RS R
HRWLBRAS /NS AR G B R A A 0%, e i 22 7% &
Logistic [a[J4 7341, C 21 D R LG5 AT 45y CDH
AIGE KRR HEE WP R A5 R A IR
JULR A5 I 8 Ty 3% , ) — 2R R JUL A Y ] e 2
BB, AR SEORS ff 3t DA I8 LB R B2 AR AT
R, RAIR LB R CDH M E ARG E R EE T
/N R R LA A, R R R UL R 58 R R A T 1
ANTRY 33X )R S s A AR ) R UL 453 4038 4 )L CDH
0 o e P 5 T A T S g ) AR K AR o R A
FEHRS T AN R IR A2k S 2 T3 TR I ST 25 e AN
— 8o Al-lede 542 HIUCT AR B 4L
ST RN N & N4 O 2= ) S F U
AN B AR B ARG E KRB R EE T H
Tsai 238 10 Xk ORFSE 2% , AR H b A S J65K 77
SR, 4 A Ao Hb 7 AR S5 52 Kk R I 2250,
Ny 52 R A A] B8 2 BRI DR T A S b A A B 1Y
[VRE AT AR M) i 5 5 {6l T b B 44 K 22 50
PR PRI T AR BE G b Fr, WO e 45 48
KRR, A 58 Bt s i Js 5 4 5 b
F ARG KEITCH R KRR (P =0.18),

AWFgeH B A LS CDH AR5 B K FN
17.8% , 3 T A2 2] W2 A2, 70T i Jis B 3 R
MR = AR R A (31, 6% ), BEE T AREBR I
AT AREEA R, G255 M R IR RIS E
SRR S A3 (7. 7% ) W T RE. 3
G5 500 CDH R g 5LV FINE A 56 4
W P 58 T ARG I I T R S JUL 320 % B 5 IR
BEG AT RE L [ s B 2% ELAR 5K ) AN 5 A7 N Dy ik
PRI I e 4 5% & IR LA U8 )RS, B X 2
SR, — S AR AT T A Y B i i R A A
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AT A5 A0 N WL BAAB TT SR FH R T k5 M L 55 0
G4 ") s Kamran 25 4 38 M i 5 T R A Je 2 =X
THEEYMB AN TR CDH R )5 E &%,

Al-lede 257 3345 SR E R ML, 2 R HFR
PRzt K . ASHFSEH, ZE KT B M % CDH 5
ARF],2013—2015 4E5 K F AR MK FARE %
2 5 AEHE AR BB , 2016—2019 4F 42 % 21 T
ARG 4, HS AR R A TR 2 3 (P >
0.05) o ZMTIRIA B0 AN ] 3224 B 2
I3 e FARMERE FR FH BRI FETF AR T2k
FLHAR RN, 8K TR I a0 AR S A
AN 1E T AR MEBE RS B RTAR T, R F AR K P42
fE AR I R A N 46 8, X R 5 iR R R TG B
M, 75 CO, KM Hs J1 T, T A I 8] B2 JBR e IsF (1] e
Ko, AR PO Bl TR 3840, 55 5 i B TR L O 1
PERR T, 25BN b RIR S5 I A KUK

Kamran % fF 58 45 i, 7 42 LI M ¥ 85 CDH
ANJG 5 k% T 24 LI CDH(P =0.03) . B3
BRI IE T 2L 45 R, 40 L L 09 11 s
CDH AJ5 42 % % (3. 8% ) & F#i £ LI 85 CDH
ARJGE KH(10.3% )%, Hid )L CDH HiR &
PR R 9 2401, L2 ) CDH 1514 £ 07 T A Ji A
7. 3B CDH o), Jifi % & A L% PTH 4%,
LR XL/ s 1842 JL CDH iy AR BN AR
PR AT X R X , R I A 1L B g 24 AN
PR TN A i N =

i )L CDH AR J5 52 % 2 5 ] (9 e % Ay
—ERFR o A HEBR I WU /N 09 g ™ H R
(R, Criss 252 HERR TG /INT 36 J8 A fk
T 1 500 g K% ECMO 497 B i, Ak T 51
e — v B A AL St 43 ) I XU 3B A= JL CDH #4758
HAMT, 45 5 R UM IS5 20 5 TP AR S 5k %
2R TGIE L(P =0.28) o XWX TR RS
Wi )L CDH ], e i Ji B T AR G 2 T T AR
R FMAK SN T s 55 CDH B AR B 75 75 1&
o R A S0 W o 5 2 451> 4 JL CDHL 1y
WATT 7, SRS A R ) G L R,
X 7 A L e 5 T R 0 5 AP Bk = 48— FO A
Wi, Cha 2 Y\ RE7E NG LGRS /N | L0 30 ) 2 %4
SE HLYA PR T i 5 42 L CDH op 34T B J 5 T
AR ABRAS AR PRk TRk T 4 i iU 2R L
i CDH FAGHE BLAE J (AT >2 000 g TGP A |
TEIHE R L TG il 3 bk w5 TR E™ 0 E W TR | TG A
HFOV 5 ECMO i . &2, #rA: JLKG i 5% CDH

R 05 B L PEAR E R T A DL Y 2 5, 3B
WA BRI —BUE,

AR 8 Bl 5 K i, 87. 5% (7/8) 1195 1]
HRMMARG 1N 8 Fld, By 1 Fl K K4
FRRFARELICT S, 320097 7 B8 kB E
WG RAF. 2B RUAREE R BHED
B IRTFARIGTT A A R8T 7 3. RFREK
WBIFERFAR A, RN EEEFRLETFA,
AR D 28 i w0 28 Wi s 58 T R Oy =, 6 A I I
SRR, 2 R 0 U AL 35 3 2 e s o s
FIRFAR,

ARWF5E 2, M s CDH B AR T8 43
BT A LI B & % vl 17 . AR PTH &4
K PDA BRAGEIE =5 em x4 em [y K RY i LB |
i P T A 2 > i 2 L T AR e ] B KR A L
CDH Jfa i 58 TR 5 52 e 38 11 8y 5 AR 3 oy ik Y e
MR R —E ., CDH & & B 45 R
BANTFAIG AR EAILE . CDH i # Z AT 45
SR RFEAE S R IETE LI 58 CDH RJ5 12
RFE—DEAR T EE NS, A BN
R SR AR, A e B A= L CDH g 3] 52 it Bk i
BB P m AR, WA THREAGERE &
FOEINTF AR 20 B 25

M2 AN T A L CDH IS 7 1], — 7
AT AT 38 3 25 RO TR PR I DR a3, % 2 1 0 Al s 45
CDH RJ5 5 KA MEZEZ, il & th 5 — i A
JL. CDH iy s 58 A R 461 () e B A vf 5 3 — 1, vf
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