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Laparoscopic widened-porta embedding anastomosis for choledochal cysts with a narrow portal bile
duct. Chang Xiaopan,Tang Shaotao ,Cao Guoging ,Li Shuai,Zhang Qian. Department of Pediatric Surgery, U-
nion Hospital , Tongji Medical College, Huazhong University of Science & Technology, Wuhan 430022, China.
Corresponding author ; Tang Shaotao , Email ; tshaotao83@ 126. com

[ Abstract] Objective To explore the laparoscopic widened-porta embedding anastomosis for preventing
stricture in choledochal cysts( CCs) with a narrow hilar duct. Methods An anastomosis was created around the
transected end of common bile duct in 12 minipigs ( group A ) while another 12 minipigs ( group B) underwent
conventional cholangiojejunostomy. Anastomotic diameter measurements and cholangiography were conducted at
different timepoints. The expression levels of TGF-B1 and type I collagen were detected by real-time quantitative
polymerase chain reaction( PCR). Between January 2012 and January 2018, laparoscopic excision of cyst and
ductoplasty plus widened portoenterostomy were performed for 47 children with confirmed CCs with a narrow
portal bile duct. The follow-up period was 15 — 83 months. Results Group A survived well without obstruction.
Mild inflammation and fibrotic tissue were confined to bile duct periphery. In Group B,5 pigs developed stricture.
Severe inflammation and diffuse fibrosis affected the whole layer of anastomosis. Fibrotic biomarkers were signifi-
cantly higher postoperatively in Group B. Clinically,47 children exhibited satisfactory outcomes. The operative du-
ration was( 165 +15) min and hospitalization length(9 +2)days. No anastomotic stricture has been observed dur-
ing a follow-up period of (31 +18) months. Conclusion Laparoscopic widened-porta embedding anastomosis may
be a superior option of preventing anastomotic stricture in CCs with an anastomosis <6 mm in diameter.
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Fig. 1  Schematic diagram of two anastomotic methods — A.

common bile duct anastomosis; B. common bile duct end jeju-

nostomy
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Table 1

Fluorescence real-time PCR primer sequences

Gene name

Forward primer sequence

Reverse primer sequence

5"-TGAGAACAGCTGCATCCACTT-3'
5'-GTGGCCCAGAAGAACTGGTA-3'

5" -CGAAGGCAGCTCGGAGTT-3’
5'-CGCCATACTCGAACTGGAAT-3’

B-actin

Type I collagen

TGF-B1

5'-CCCCTGTCCATCCCTTTATT-3'

5'-AAGCCCCAGTTCCAATTCTT-3"
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Table 2 Comparison of preoperative and postoperative serum parameters of hepatic functions
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Fig.2 Comparison of gross aneurysm and histological data at 3 months after operation
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TGF-B1 and type I collagen in anastomotic tissues of two groups
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Fig.4 Surgical essentials of laparoscopic widened-porta embedding anastomosis

AMWFFE N T B B/ NRUE TR, M2 2055 B 2
FERAE TiZW) & 07 XA &b th ARG &
PR SL IS A 5 AR AR (1352 4% BE 6t L 2% B 2D
REANZH LA ) | TR T 5 FH SR B0 5 4 ) 453 07 =X
FXEFE AT RGHEAT R o M 1 A ek AR Ak
NI RS RIS S i o T 55— R A K
AR B, KBS D RAE S 34 AR 3 e S AR
TEW] 4 ANHY . TCF-B1 A1y 4 S o (4045 1
R LT 4E ) & I BN i Y -, B e 2F 4k
PR, B A1k sh A 5 LB A DBk,
FERW) G EHAR <6 mm [ FLAR SN V) G AN REHC LT H
AERF B | 107 5 D RE TR bt S e s v 5 11
RGBT — & R AE SR . R 22 A 3R
W) F5 B N R IETE 28 25580 L JR BB S S I 488
H, TCF-B1 &3 vy HAE ARl fpgidcic, 1 R
JREF IR o MR BL A AEH R R W) & 11
22 RIE A, B AW A 0] 5Ok B
R A5G40 T8 BE SN S AE S A B O | TN R e
AR ULHA T TCF-BL Al T R R Ik BLAIR,
I AHEINA TP £F e AL T W) 5 SR XA
PR RN . BIRTE B R UL S .

ANMERAE, HAR 5 ~6mm BYW)E O 4K Bl
s 5 , PRRIBIR e vl f A2 4a /3] 3 ~ 4
mm, [fif [ FE EAR Y& D TEFT 1 KREAZS V&
RIS AT PR B S ~ 6 mm [ JIH V378 38 L JF 1197 K

! / ©

\(//

WWI ' o
. /— SRS
T\ e 1177

| LB

Bs BEAAMEG A SRAUEMHETYIG; B ARERIR
254

Fig.5 Diagrams of scar formation for widened-porta embedding

anastomosis
B W) AR B DR I8 R — 2B i B T
AT AT PEAIA O, RN, A Hues A 2015 46 TF 44 1
1 da Vinci HL28 AJF /N LIE B RTE i T ARG 57
(ALAE R 2 I ARIA AR ) %2018 4E IR A1 T J&
THUE T I R BAZ G & A, K15 T E R
BV R A FNR A

B EEEE T KA ZS I W) & AR SE A
FITRE R4S B2 <6 mm OJE SA32 M, T B s
ROR LA B G 838 7 BE— 25 T R I PR X HLBF
58 FTE I 3 o

& % X o

1 Senthilnathan P, Patel ND,Nair AS,et al. Laparoscopic man-
agement of choledochal cyst-technical modifications and out-
come analysis[ J]. World J Surg,2015,39(10) :2550-2556.



- RS

2019 £ 7 A% 18 4% 7 #1 J Clin Ped Sur, July 2019, Vol.18, No.7

-557-

10

11

12

13

14

Wen Z, Liang H, Liang J, et al. Evaluation of the learning
curve of laparoscopic choledochal cyst excision and Roux-en-
Y hepaticojejunostomy in children; CUSUM analysis of a sin-
gle surgeon’s experience[ J ]. Surg Endosc,2017,31(2) 778
-787.
Yeung I, Chung PH, Wong KK, et al. Biliary-enteric recon-
struction with hepaticoduodenostomy following laparoscopic
excision of choledochal cyst is associated with better postop-
erative outcomes ;a single-centre experience[ J]. Pediatr Surg
Int,2015,31(2) :149-153.
I AR XN A5 2 A T S AR IEL A 3 e 17
RIS 25 Roux-Y WA AR IR i R /N LA L2
,2002,1(1) :54-56.
Li L, Yu QZ, Liu G, et al. Laparoscopic excision of chole-
dochal cyst plus bile duct jejunum Roux-Y anastomosis| J ].
Journal of Clinical Pediatric Surgery,2002,1(1) :54-56.
Diao M, Li L, Cheng W. Timing of surgery for prenatally di-
agnosed asymptomatic choledochal cysts: a prospective ran-
domized study[ J]. J Pediatr Surg,2012,47(3) :506-512.
Hamada Y, Ando H,Kamisawa T et al. Diagnostic criteria for
congenital biliary dilatation 2015 [ J]. J Hepatobiliary Pan-
creat Sci,2016,23(6) :342-346.
Tang ST, Yang Y, Wang Y, et al. Laparoscopic choledochal
cyst excision, hepaticojejunostomy, and extracorporeal Roux-
en-Y anastomosis:a technical skill and intermediate-term re-
port in 62 cases| J]. Surg Endosc,2011,25(2) :416-422.
Farello GA, Cerofolini A, Rebonato M, et al. Congenital cho-
ledochal cyst: video-guided laparoscopic treatment[ J ]. Surg
Laparosc Endosc,1995,5(5) :354-358.
Todani T, Watanabe Y, Urushihara N, et al. Biliary complica-
tions after excisional procedure for choledochal cyst[ J]. J
Pediatr Surg,1995,30(3) :478-481.

Kim JH,Choi TY,Han JH,et al. Risk factors of postopera-

tive anastomotic stricture after excision of choledochal cysts

with hepaticojejunostomy[ J ]. J Gastrointest Surg,2008,12

(5).822-828.

Kim JW, Moon SH, Park DH, et al. Course of choledochal

cysts according to the type of treatment[ J |. Scand J Gastro-

enterol ,2010,45(6) :739-745.

Cho MJ,Hwang S,Lee YJ,et al. Surgical experience of 204

cases of adult choledochal cyst disease over 14 years[J].

World J Surg,2011,35(5) :1094-1102.

Wang DC, Liu ZP,Li ZH, et al. Surgical treatment of con-

genital biliary duct cyst [ J]. BMC Gastroenterol , 2012,

12.29.

Jung K, Han HS,Cho JY, et al. Is preoperative subclassifi-

cation of type I choledochal cyst necessary? [ J] Korean J

Radiol ,2012,13 Suppl 1:112-116.

18

19

20

21

22

23

24

25

26

27

Narayanan SK, Chen Y, Narasimhan KL, et al. Hepaticoduo-
denostomy versus hepaticojejunostomy after resection of
choledochal cyst: a systematic review and meta-analysis
[J].J Pediatr Surg,2013,48(11) :2336-2342.

Qiao G, Li L, Li S,et al. Laparoscopic cyst excision and
Roux-Y hepaticojejunostomy for children with choledochal
cysts in China:a multicenter study[ J]. Surg Endosc,2015,
29(1):140-144.

Dutta HK. Hepatic lobectomy and mucosectomy of intrahe-
patic cyst for type IV-A choledochal cyst[J]. J Pediatr
Surg,2012,47(11) :2146-2150.

Perdikakis E, Chryssou EG, Koulentaki M, et al. Assessment
of a postoperative anastomotic stricture following correction
surgery of a type IVa choledochal cyst using Gd-EOB-DT-
PA-enhanced magnetic resonance cholangiography|[ J . Clin
J Gastroenterol ,2011,4(6) :396-400.

Diao M, Li L,Cheng W. Recurrence of biliary tract obstruc-
tions after primary laparoscopic hepaticojejunostomy in chil-
dren with choledochal cysts [ J]. Surg Endosc, 2016, 30
(9) :3910-3915.

Sheng Q,Lv Z,Xu W, et al. Reoperation after cyst excision
with hepaticojejunostomy for choledochal cysts: our experi-
ence in 18 cases[ J]. Med Sci Monit,2017,23(12) ;1371
-1377.

Urushihara N, Fukumoto K, Nouso H, et al. Hepatic ducto-
plasty and hepaticojejunostomy to treat narrow common he-
patic duct during laparoscopic surgery for choledochal cyst
[J]. Pediatr Surg Int,2015,31(10) :983-986.

Stringer MD. Wide hilar hepaticojejunostomy ; the optimum
method of reconstruction after choledochal cyst excision
[J]. Pediatr Surg Int,2007,23(6) :529-532.

Urushihara N, Fukuzawa H, Fukumoto K, et al. Totally lapa-
roscopic management of choledochal cyst: Roux-en-Y Jeju-
nojejunostomy and wide hepaticojejunostomy with hilar duc-
toplasty[ J ]. J Laparoendosc Adv Surg Tech A, 2011, 21
(4) :361-366.

Li S,Wang W, Yu Z, et al. Laparoscopically assisted extra-
hepatic bile duct excision with ductoplasty and a widened
hepaticojejunostomy for complicated hepatobiliary dilatation
[J]. Pediatr Surg Int,2014,30(6) :593-598.

Morotomi Y, Todani T, Watanabe Y, et al. Modified Kasai’s
procedure for a choledochal cyst with a very narrow hilar
duct[ J]. Pediatr Surg Int,1996,11(1) :58-59.

Pal K, Singh VP, Mitra DK. Partial hepatectomy and total
cyst excision is curative for localized type [V-a biliary duct
cysts-report of four cases and review of management|[ ] ].
Eur J Pediatr Surg,2009,19(3) :148-152.

Xia HT, Liu Y, Yang T, et al. Better long-term outcomes



-558- HaBEANLSMEZE 201948 7 A% 18 %% 71 J Clin Ped Sur, July 2019, Vol.18, No.7 ||| | |GGG

with hilar ductoplasty and a side-to-side Roux-en-Y hepati- 36 Lichtman MK, Otero-Vinas M, Falanga V. Transforming
cojejunostomy| J |. J Surg Res,2017,215(1) :21-27. growth factor beta ( TGF-beta ) isoforms in wound healing
28 Watanabe Y, Toki A, Todani T. Bile duct cancer developed and fibrosis[ J]. Wound Repair Regen,2016,24(2) 215
after cyst excision for choledochal cyst[ J]. J Hepatobiliary -222.
Pancreat Sci,1999,6(3) :207-212. 37 Klass BR, Grobbelaar AO, Rolfe KJ. Transforming growth
29  Liu YB, Wang JW, Devkota KR, et al. Congenital chole- factor betal signalling, wound healing and repair: a multi-
dochal cysts in adults: twenty-five-year experience [ J ]. functional cytokine with clinical implications for wound re-
Chin Med J(Engl) ,2007,120(16) :1404-1407. pair, a delicate balance [ J ]. Postgrad Med J, 2009, 85
30  Stringer MD. Laparoscopic management of choledochal (999) :9-14.
cysts :is a keyhole view missing the big picture? [ J]Pedi- 38 akph, WEDE, B A, 45 da Vined Pl R IEBHEYT /D
atr Surg Int,2017,33(6) :651-655. JLAE RN A TEM [ T]. I R /N LSRN 5, 2016, 15
31 Ohtsuka H,Fukase K, Yoshida H,et al. Long-term outcomes (2):137-139.
after extrahepatic excision of congenital choladocal cysts:30 Zhang Q,Cao GQ,Tang ST, et al. Laproscopic treatment of
years of experience at a single center[ J ]. Hepatogastroen- congenital choledochal cysts in children using da Vinci ro-
terology ,2015,62(137) .1-5. bot[ J]. Journal of Clinical Pediatric Surgery,2016,15(2) :
32 Ohashi T, Wakai T,Kubota M, et al. Risk of subsequent bil- 137-139.
iary malignancy in patients undergoing cyst excision for (%A% 8 #7:2019-06-13)

congenital choledochal cysts[ J]. J Gastroenterol Hepatol,
2013,28(2) :243-247.

’.P“»Hiz ’3 gﬁ»‘ ’ﬁ ’*_ 2
33  Sastry AV, Abbadessa B, Wayne MG, et al. What is the in- ARCEI R W el , Y, WIRIR, 55 EBED X

TR ZS W) 5 ARG ST B g T F 2 /N JE S 2 i )
FIATEEANA SR [T ] R/ LA BE 2% A5, 2019, 18
(7) :552-558. DOI:10. 3969/]. issn. 1671-6353.2019. 07.
007.

Citing this article as: Chang XP,Tang ST, Cao GQ, et al.

cidence of biliary carcinoma in choledochal cysts, when do
they develop, and how should it affect management? [ ] ]
World J Surg,2015,39(2) ;487-492.

34 Ten Hove A,de Meijer VE,Hulscher JBF et al. Meta-anal-
ysis of risk of developing malignancy in congenital chole-
dochal malformation [ J ]. Br J Surg, 2018, 105 (5) : 482
-490.

35 Yin L,Yang H,Li J,et al. Pig models on intestinal develop-
ment and therapeutics [ J ]. Amino acids, 2017,49 (12) .
2099-2106.

Laparoscopic widened-porta embedding anastomosis for cho-
ledochal cysts with a narrow portal bile duct[J].J Clin Ped
Sur,2019,18 (7) : 552 -558. DOI: 10. 3969/]j. issn. 1671 -
6353.2019.07.007.

AN A R 3y 2R

AT A A RRE KT

(DAEXFHEE R FLEEMR —BXF, TEXFERAXT , FHEHAE TR E T,

(D)RFMEA:FAPRKA, RAEXE LT EFH, TRGR, ERARAT, KON XTF LA
Ho RATRERAHERT L

)EX P EAEFLETEYH. FERAEFET, A -—RALRELIBE LT -,

(4) R OERBERE LRARETER) TEFERSIMBA R BEEKE, A T VEME
FER,TRLERELAFLERSE, REZAANXELART(NEAZEENY L mm) , HEFEZHEX L,
QR EH LEXNTETERD) FETERIMBA KM K EEN TR RER ETHERSE, AR
ZREARELRIT, THoh—BERHFZEN MATE,



