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Laparoendoscopic percutaneous extraperitoneal closure using different approaches for various types of
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[ Abstract] Objective To sum up the experiences of different approaches of conventional two-port sur-
gery, transumbilical single-site two-port surgery and single-site surgery of laparoendoscopic percutaneous extra
— peritoneal closure (LPEC) for various typeshydroceles in children. Methods At two childrens medical
centers from August 2013 to August 2015, retrospective analyses were conducted for 950 boys with a mean age
of 3.68 +2.20 (1/3 ~14) years. They underwent LPEC by the following three approaches: conventional two-
port surgery group (n =387), single-site two — port surgery group (n =468) and single-site surgery group (n

=95). Statistical analyses were conducted for clinical data and complications. Results Among 950 success-
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fully operated cases, 1383 sides of patent processus vaginalis (PPV) were closed. And 288 cases (35.8% )
had potential contralateral patent processus vaginalis ( ¢PPV). Four patients with their internal rings closed
during exploration were converted into scrotum incision procedure. No significant difference existed in operative
duration among three groups ( x> =5.76, P =0.07). The median follow-up period was 16.5 (8 ~32)
months. No significant differences existed in clinical data and complications between two centers (P >0.05).
In conventional two-port, single — site two — port and single-site surgery groups, ¢PPV were found in 122, 148
and 18 cases while retroperitoneal hematoma (RH) in4, 2 and O cases, recurrences in 4, 4 and 2 cases, con-
tralateral metachronous hernia or hydroceles in 0, O and 2 cases, postoperative umbilical infection in 1, 0 and
0 case respectively. Significant differences existed between single — site and other two groups in ¢PPVs and con-
tralateral metachronous hydroceles (P <0.05). FLACC pain scores after 6-hour surgery were recorded and all
scores were 0—2 points. A random survey of umbilical incision in 50 patients after 1 -year surgery showed no
significant difference between single-site and single — site two — port surgical groups. Conclusions LPEC is
safe, feasible and effective in the treatment for pediatric hydroceles. Transumbilical single-site two — port sur-

gery is more convenient. It offers the same incision cosmetics as single — site surgery, but superior to explora-
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Fig. 6 Residual PPV
R 1 BRSO EILIG RGOS L

B T2 M ISR, WE PO =4 H L Table 1  Comparison of Clinical Data of Patients between
Sl e £ e A e . T
AIIG R I RIEE GO TEMREARB T, = wo Centers
4 15 FlZEARJS 6 h #4799 FLACC A gy B i
\Eqﬁ%%‘m i : m#?k}ﬁ AT ) SRS 628( 496, 3220309, refy P
PEA, TR L. [12REH LA 50 6 LR 5 AU 132) AU 13)
1 ARBRER O I AMILEE B, 38 i 3 62 Tl BE A= BEIA, oF WER(H) 3.96+2.45  4.11+2.04  —0.69  0.49
8% e o,
fixt D%X‘)“ It } Xim“'%?‘ﬁ% 176(35.4%) 112(36.2%)  0.05 0.88
Mg, Geit2eab e WRZEAH ()
S SPSS19. 0 BRPEHEFTL L A00F idliti PREAR(ED 305%)  1003%) 038 100
PR BT ¢ Ko, 2H 5 R H SR 2 ai;tta;‘?g;in) 22.(70 19.)33 17.(90 16.)28 ~1.90  0.07
T , % (1 8(1.3% 2(0.6% 0.87 0.51
BT E5H . ORI BRI LT X KR, P < WA B 400.6% ) 20.6%) o5 100
Ay [=A N ,nL,jE,: N [=} . 0% . 0% . . *
0.05 25 AT G5 L B (B 1(0.2%) 0 0.72  1.00 *
g = %%’i‘%%ﬁ; 2(0.3%) 0 .10 0.55

WV [E] A FR A RCR 16.5 AN H (8 ~32 411 ) o
P L I PRBORE LR LA 1o = 2H 9 191 g 2 0 31 155

T 7 FIERIT R RS P~ 1.000

=2 ZHIEEIEMSNIES (%) ]
Table 2 Affected sides of Three Groups[n(%) ]

DLILER 2, =G RGORIRIIE R RE TS AL LA L3 3 el n A i gt

A B OEIFAIE L LR EES . R4 WiAL4L 387 91(23.5) 223(57.6) 73(18.9)
B1(0. 4% ) IR F I 45 R A &% B PPV Tk 48 1H R ALRAL 468 212(45.3) 196(41.9) 60(12.8)
TS B TR DL AR, HL 4y 946 1511(99. 6% ) L ALYl 95 29(13.5) 56(58.9) 10(10.5)
IS T R IR PPV, 16 1 B4 T 52 LA A7 5 1 950 330(34.7) 475(50) 145(15.3)




M/ LAMERR 2017 4E 2 A5 16 555 1 B Journal of Clinical Pediatric Surgery , February 2017, Vol. 16, No. 1 .57 .

®3 ZHBIL—BBTRXT L

Table 3 Comparison of General Data of Patients between Three Approaches

B s )

BB FA

i (n=950) PIFLAL (n =387) BABSALPFLLAL (n =468) PAFLLL(n =95) /P Pl

R (5) 3.68 +2.20 4.22 +2.74 2.40 +2.22 3.65 +2.91 2.12 0.17¢%

ol ) s AR 2 A AT (441] ) 288(35.8% ) 122(31.5% ) 148(31.6% ) 18(18.9% ) 6. 46 0.04
FARBFE (5) 19.90 +£8.57 21.56 £9.37 17.79 £7. 58 20. 88 +£10.98 5.76 0.07"

2R () 10(1.05% ) 4(1.03%) 4(0.85% ) 2(2.10% ) 1.58 0.45°¢

JiE I o 491 ) 6(0.6%) 4(1.03%) 2(0.43%) 0(0% ) 1.27 0.57¢

T e (4] 1(0.1%) 1(0.02% ) 0(0% ) 0(0% ) 2.03 0.52¢

0 S5 AT A ( £91) 2(0.2%) 0(0%) 0(0%) 2(2.10% ) 8.08 0.01°

1Ea, BN FRTT 2047 b, IS KL Kruskal-Wallis FRAGK ;¢ , Fisher 1556

AR 3t 2 BN e R 2 R 11 ( cPPV) 288 4]
(35.8% ), =HFAMEIEHEETE(X = 5.76,
P=0.07), YFLALS 7 AN AR A8 K BRI
PEBSARGEA AT (cPPV ) FIA S5 Ao ] 55 Ff 14 45 8 ARk
(] e 22 S A Seit 2 i X (P =0.01) , =
A 15 BIEAR)G 6 h #4177 ¥%9m FLACC ¥4,
PIFE O ~2 43, 3 R BE A KR T 112 BEHLANRE 1 50
LA 1 AR5 AR A (& 5 m,5 n,5
o), e rRALFL 2 LR 037 B FL AL 90 5 445 10 41 A
LT Te: 4t

BAELZEAT 2 X0 0 S5 P S R, £ 3ot
FEYCER B 37 P P I B T ARAE S A7 75 b
WF AR AL PPV (18 6A) . 345 10 i Bl
K(1.05%) , 2R B2, HS5 GIHTT
TR TFARIAST , AR AESE R 45 LA, 15 IR 5
FPAR4 (E 6B) o Hfth S A7k, Horp
2 BiliAT T 2R R ATT , BRTIREZ L.

i i

T RN B B TR0 PR A S IR, 528 T
IR 245 (PPV) 2 L3I IR i TR 1, 29
60% 7% L2 B, T 76 FR N DU T il 2 4 s 08 1Ay 43
W B TR, L S AR I TR 7 ik
SRR, 2 P FF g PPV B AT 2 31 B 4T 14 3
S R AR RT S S HE ST IR, AR TR A
QOB ASRAT I A S TR R L
ARFEAR WAL (LA 25 5, Naji H' S50 30 7R AR I 1 %
PRI 2R L 294 89% 1t PPV 2 HRMH& . HFI,
N R SR L T Y P R T R A )
[f] ., 3, 00 SR L Y AR VR S 7 AR 5 12 ~ 24
AHLWEESNR TR L (L0 Sk R, W RE

M SE LM AR , TARIATT A SZ AR R

K FHIE I B T ARG T 7 BRI T2 IR T TR
BT ARG AN LB B i) e S5 4. IR T
AIGIT PR TEAR P ) SR e i) P2 T
ity PPV 30 LR R A T G 1 VT R — B
HAAT M 52 2 e & o n — L5 ik
SO R AR A A S 38 3 1 R A
AT LIRS B2 T AR 7 2, (B AEFRATT A F 52 v R Js
Bi T 99. 6% 1 8 LAEN FR AL W] & T PPV,
HEATHLAIRY PPV B FLIA YT 5 UG 1 BEAR B 850
4 (0. 4% ) £ )L 28 M8 1 B R A 1 5 oK & BT
f9 PPV AT, T T8 Ay 22 9] 4 £ S AU B8 i e TR
BRI AR T e R BB R T
Ao FATI A B R 5 1 B8 RUIL AR EE , L PPV
/N B BT AE , B0 1S 5 AR
HA, FhdE S EEE T AR,

Takehara H''" 25 7§ 1995 4F FF 44 % G s s
25 7 W A N 3 45 L R (laparoscopic percutaneous
extraperitoneal closure, LPEC) 1§ J7 JL 3 I % 1491 FF
BAG TS . WSR2 0 LPEC MU AR Wi
T8, HANR) Z AT T 4 b LPEC #4534, i A
HA 4T (Endoclose £f . GraNee 4t . Reverdin ‘B 2845 &
BEOBCT USSR A S BT RE AN SR s S
B R R H B AR A
IHE & Z R )7k 24n B 2R R W] K
9/ J LA B B ) 0 s A (o BR LA S T B PT 5
BT, TR EE R O 5 1 5 4 51 Sk A A B AT
1977 258 ML LEPC FARWHEA LTI @
FHHCA RN T — PRI, AT AR (275
PEAY B, PTRAN T K4 H Bl FAR ;. @ZEf A/,
BRI MR s GRE 42T R G, Iy 535,
[F)RE RT LAREA T K SR B0 o A3 DA D RIS i



.58 - AR/ N LAMER i 2017 452 H 55 16 #5255 1 ] Journal of Clinical Pediatric Surgery, February 2017, Vol. 16, No. 1

Sl FRORA G, AR A& (42) &
XA B , eIy 3 ol I P i JE PR 3 2 0 5 A
VESRRR A 5, T S5 4 ML TG 56 . AR 4 I s
I3 6 (0. 6% ) , 3t BUAE T A B 27 T h 4k
1, FRATTIA A 24 P2 00674 2 T 10 45
FEXTAS /N, HH I 78 5% A A5 458 0k o TR PR S 2
BB AN B0 AR 7 2 5 — F B 0 i D A i
FEMFAR . AHRA — O BBV E A O &
SE . (DAT LU B SR D) 9 58 U I A 4 2, 9Dl
R R B AR AR T B8 K
AT DASE A A (BB SR ER 04T Bl , 22 WA R 4 IR
M s @XF PPV [9HAS , P 2500 T i T4 — I
W T PPV, FE LT B R AR B fr B8R 5 07 T &
Bl AT Hh AL 2H B X s R 28 R B R AR
18.9% , SPHFLAL A AR 24 b 22 S B & G it
ST (P <0.01) X UEH] T2 cPPV IN4RVEHT Y
FEVE, EAMUA HRIE R AR S SERA R —
ARG AR FH A o, JC s /2 K H BT A0 A
TS OB HT A hr N BR 11 AT LA BR L A T
Sk, AR AT R R AL AR T R Y

W AT AR 5 52 e 38 2 I PR i 2 TRDAT /) 32 22 )
W, R WL B DR DN A 2 5T B 4 R0 R LR
Y1 SEFLARRA BRI SR T AT IR R 2 Lk T
ARG RE ZIL10 F] (1. 1% ) , BALH K K HFiE
2.1% , HE RIA 40 BUAE B A= 25 5 i 28 L9,
HIRE KRGO SR BELETs . E%
WA S BT TR TFA, R P RgaT UL E]—
AN PPV 48 PR 22 BT BB A LI, BT L TR AT AR
Ja 2 Kk EES PPV AL K, LR FEEN
5 2R T REAT 4%l B IN 36 BCHE S FL R A D). Xt
FATIMCT itk . DAE A FZS FLE G E IR A T, Ik 2D
DR A2 4Lad 22 B T 4H 40 s IR S LA I 5 QN 4F
ISB I LB TR LI 7 5 22 R 254, W Ik 45
BT SENE 5 D5+ 58 5 5 TR AR SRR B0 25 +L A4 T 2
Vi, WA BE B BIEA T AL ; @3 T AL TR, &
AR TR AR K 200 07 B3 2 AT WL s ®
b T B AL TS, BAL SR B 1T, R E A A
R B0 68 R0 1 T, 3 TR 96 L. 11 B 8 K 30 80
BHAH A A AR EANE

XM B AR 58 K P ( cPPV) B i BRATY SR 77 1E
iy AR TS PPV AR A TR H: B B
BRI LN 3% ~30% 17 o AWFSEH LA
2 {5 1 B A S X A0 S5 A 8 AR, 5 A
RS, 22 A BEGR I X (P <0.01), Fr

fH2KERY PPV T BEAL BG4 FE 4L BERE A 81 51 113
Wk B B AR AT 3 2 B R AL, PRy o4 A A 1)
UESE UL MRLE cPPV 28 5075 AR T B . Bl
MRS T I A Al A BLRY PPV AR EATAR P . X
HARKRT 2 mm ) cPPV ATRBIFLIAST, 0 HAR
/NTF 2 mm [ PPV FATE A HRAEHREE PPV T
YA R R S =91 A R 2D A TR B R F =08
o 1914 T AR AR W58 AT A& B, 3 A Ak B ot g R
ELMA M — IR, PPV K,

Xt FERAREEE AR, H AT 2 B0 AR TE L A
W IR R A N s B 3T o T 1 AL L B T) 1 s
AR R > AR ARG R BRI 2R
WL PL 5 S I 5 I R L B R
MFAREAE BB, BRI LI S G P AL e
PEXERE A7 2 E TG e 2250 s WP AR5 &, FE
P FLALEAR R 6 h R FLACC 3505 HfL 4
WA 2 o, A M Z— D EE LIRS
R BT a0 AN L, RIS 1 AR A
TSI TCIE 73 HE A P AL RN AL I 3 11
225 o AT — L8 B AL XGE I i T AR5 2, RIZE
FR— U0 P E A H B E A — fE R AR T T
AR BTN HARA X R B P L i, 1 5
Bt AL BT P AL IR T E A L3

25 ERTA, AT 1IN LPEC 67 JL 2 i R R
L AR AR, P ER BT R AL AL TR Y
JrRC GG PIFLIE AR ), THRAE A AT AT e 2 eV
Lk, RUMACR WA TR AL AP R
ZAEAE T LN R BRI A i P 23 I ) T
HE I B TP AR R Ak B ) B R A T 2 AE A e PRI I
AR PR R, T BRI BE VIR TS UESE

2 & X

1 Peng Y,Li C,Lin W,et al. Application of a Laparoscopic,
Single-port, Double-needle Technique for Pediatric Hydroce-
les With Multiple Peritoneal Folds: A Trial From a Single-
center 5—Year Experience[ J]. Urology,2015,85(6) ;1466
70. DOI:10. 1016/]j. urology. 2015. 01. 053.

2 Wang Z,Xu L,Chen Z,et al. Modified single-port minilapa-

roscopic extraperitoneal repair for pediatric hydrocele: a sin-
gle-center experience with 279 surgeries[ J]. World J Urol,
2014, 32(6):1613-1618. DOI. 10. 1007/s00345 -014 -
1259-8.

3 Palmer LS, Rastinehad A. Incidence and concurrent laparo-

scopic repair of intra-abdominal testis and contralateral pa-



M/ LAMERR 2017 4E 2 A5 16 555 1 B Journal of Clinical Pediatric Surgery , February 2017, Vol. 16, No. 1 .59 .

10

11

12

tent processus vaginalis[ J]. J Urol,2008,72(2) :297-299.
DOI: 10.1016/]. urology. 2007. 12. 099.
WA, 549, 1030, 4. IR el B T IR 5 s 2 5 LA
I LB R EB 327 [T ]. e R/ LAMBER RS, 2015,
14(03) . 223 -225. DOI; 10. 3969/]. issn. 1671 - 6353.
2015.03.017.
Yang XD, Wu Y, Xiang B, et al. 10 years experience of
children hydrocele treatment by laparoscopic high ligation of
vaginal process[J].J Clin Ped Sur, 2015,14(03) :223-225
DOI:10. 3969/j. issn. 1671 -6353.2015.03.017.
BN SH/NLI RSB R [ ML 56 6 R, dbat: AR
A R, 2006 :394-397.
Hang CR, eds. Practical Pediatric Urology [ M]. 6th ed.
Beijing: People s Medical Publishing House, 2006; 394 —
397.
Naji H, Ingolfsson I,Isacson D,et al. Decision making in the
management of hydroceles in infants and children[ J]. Eur J
Pediatr,2012,171 (5) : 807 - 810. DOI. 10. 1007/500431 —
011-1628-x.
Koivusalo Al,Korpela R, Wirtavuori K, et al. A single-blin-
ded ,randomized comparison of laparoscopic versus open her-
nia repair in children[ J]. Pediatrics,2009,123 (1) :332-
337.DOI:; 10. 1542/peds. 2007 -3752.
Chan KL, Hui WC, Tam PKH. Prospective randomized sin-
glecenter , single-blind comparison of laparoscopic vs open re-
pair of pediatric inguinal hernia[ J]. Surg Endosc,2005,19
(7):927-932. DOI; 10. 1007/500464 —-004 —8224 -3,
WRo:  Be e s, Wt RLAE A5 BRI B il B R S A A R
RARMEESIARR TR LT ] RN LSRR, 2016,
15(04): 332 -335. DOI: 10. 3969/]. issn. 1671 — 6353.
2016. 04. 006.
Chen H, Bi YL, Lu LS, et al. Learning curve of single-inci-
sion laparoscopic repair for inguinal hernia and hydrocele in
children[ J].J Clin Ped Sur, 2016,15(04) :332-335. DOI;
10. 3969/j. issn. 1671 -6353.2016. 04. 006.
Chan KL, Chan HY,Tam PK. Towards a near-zero recur-
rence rate in laparoscopic inguinal hernia repair for pediat-
ric patients of all ages[ J]. J Pediatr Surg, 2007 ,42(12) :
1993-1997. DOI; 10. 1016/]j. jpedsurg. 2007. 08. 014.
Takehara H, Yakabe S, Kameoka K. Laparoscopic percuta-
neous extraperitoneal closure for inguinal hernia in chil-
dren: clinieal outcome of 972 repairs done in 3 pediatric
surgiealinstitutions[ J]. J Pediatr Surg,2006,41(12) :1999
-2003. DOI:; 10.1016/]. jpedsurg. 2006. 08. 032.
BRI, . IR B HORSR /N LR B 7

14

15

17

I BAREPER[T]. FE/NLAMRHRE. 2014,35(6)
406-409. DOI’; 10. 3760/ cma. j. issn. 0253-3006. 2014. 06.
002.
Li SL, Liu L, Yang XF. Present status and evaluation of
laparoscopy in the diagnosis and treatment of inguinal her-
nia in children[ J]. Chin J Pediatr Surg, 2014, 35(6) .
406-409. DOI: 10. 3760/ cma. j. issn. 0253 —3006. 2014.
06.002.
Liu W, Wu R, Du G. Single-port laparoscopic extraperito-
neal repair of pediatric inguinal hernias and hydroceles by
using modified Kirschner pin;a novel technique[ J]. Her-
nia,2014,18(3) :345-349. DOI.10. 1007/510029 -013 -
1181-1189.
Yilmaz E, Afsarlar CE,Senel E, et al. A novel technique for
laparoscopic inguinal hernia repair in children: single-port
laparoscopic percutaneous extraperitoneal closure assisted
by an optical forceps[ J]. PediatrSurgInt,2015,31(7) :639
-646. DOI.10. 1007/s00383-015-3722 -z.
SarangaBharathi R, Arora M, Baskaran V. Minimal access
surgery of pediatric inguinal hernias;a review[ J]. SurgEn-
dosc,2008,22 (8) :1751-1762. DOI: 10. 1007/s00464 -
008-9846-7.
Montupet P, Esposito C. Fifteen years experience in laparo-
scopic inguinal hernia repair in pediatric patients. Results
and considerations on a debated procedure[J]. Surg En-
dosc,2011, 25(2) :450-453. DOI;10. 1007/s00464-010-
1188-1186.
Wulkan ML, Wiener ES, VanBalen N, et al. Laparoscopy
through the open ipsilateral sac to evaluate presence of con-
tralateral hernial J ]. J Pediatr Surg,1996,31(8) ;1174 -
1177. DOI.10. 1016/S0022-3468(96)90112-8.
(%A% 8 #7:2016-10-17)
(AXth#h:th £ EXH#)

A5 AR KA, ORI, S5 AR E T
IR IV B 2 B IR IR AR BRHL ARG 7 L B 4% b 6 2 4 S AR
W Wb 950 2 B A R & [T ] il RN LA
,2017,16 (1) :54 — 59. DOI: 10. 3969/j. issn. 1671 —
6353.2017.01.013.

Citing this article as:Zhang Y, Wang ZR, Chao M, et al.
Laparoendoscopic percutaneous extraperitoneal closure using
different approaches for various types of hydroceles in chil-
dren. J Clin Ped Sur, 2017, 16 (1) :54 - 59. DOI. 10.
3969/j. issn. 1671-6353.2017.01.013.



