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Analysis of the Application of Integrated Wrapping and Reinforcing
Technique of Ligamentum Teres Hepatis and Falciform Ligament

in Pancreaticoduodenectomy of Soft Pancreas*

SONG Zeng-fu, ZHAO Liang, WANG Yun-feng, WANG Peng, ZHAO Hao-ran, ZHANG Yu-bao*
(Department of Hepatobiliary and Pancreatic Surgery, Harbin Medical University Cancer Hospital, Harbin, Heilongjiang, 150081, China)
ABSTRACT Objective: To investigate the clinical application value of integrated wrapping and reinforcing technique of ligamen-
tum teres hepatis and falciform ligament in pancreaticoduodenectomy (PD) of soft pancreas. Methods: Clinical data of patients with soft
pancreas undergoing opern PD or pylorus-preserving pancreaticoduodenectomy (PPPD) were retrospectively analyzed in Harbin Medical
University Cancer Hospital from January 2016 to December 2021. According to whether the integrated wrapping and reinforcing tech-
nique of ligamentum teres hepatis and falciform ligament was applied, the patients were divided into two groups: non-wrapping or rein-
forcing group (2016.1-2018.12, 246 cases), wrapping and reinforcing group (2019.1-2021.12, 244 cases). The basic preoperative charac-
teristics, intraoperative data, postoperative data, treatment measures and outcomes of patients with post-pancreatectomy hemorrhage
(PPH) were compared between the two groups. Results: In preoperative basic clinical data, there were no significant differences in age,
gender, preoperative hypertension and diabetes history, American society of anesthesiologists (ASA) score, preoperative alanine amino-
transferase, serum albumin and total bilirubin, preoperative biliary drainage, tumor location and tumor nature between the two groups
(P>0.05). In intraoperative data, there were no significant differences in operative time, intraoperative blood loss, intraoperative blood
transfusion, resection type, PV or SMV resection and reconstruction, and main pancreatic duct diameter between the two groups (P>0.05).
In postoperative data, there were significant differences in the incidence of overall postoperative complications, clinically related postop-
erative pancreatic fistula (CR-POPF) and intra-abdominal infection, rate of percutaneous catheter drainage, incidence of late extraluminal
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post-pancreatectomy hemorrhage (PPH) and grade C late extraluminal PPH, and rates of PPH-related reoperation and total reoperation,
and postoperative hospital stay between the two groups (P<0.05); There were no significant differences in postoperative biliary fistula,
delayed gastric empty, early PPH, late intraluminal PPH, grade A and grade B late extraluminal PPH, and perioperative mortality between
the two groups (P>0.05). In terms of treatment measures and outcomes of PPH patients, there was significant difference in the rate of the
invasive treatment between the two groups (P<0.05); There were no significant differences in the different invasive treatment options and
rate of PPH case-fatality between the two groups (P>0.05). Conclusions: The technique of integrated wrapping and reinforcing of liga-
mentum teres hepatis and falciform ligament can reduce the incidence of overall postoperative complications, CR-POPF, late extralumi-

nal PPH and grade C late extraluminal PPH after PD in patients with soft pancreas, and it can also simultaneously reduce the incidence of

intra-abdominal infection, the rates of percutaneous catheter drainage and reoperation, and shorten postoperative hospital stay.
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FTAEK, B+ 48 VI 5 A (Pancreatoduodenectomy, PD)
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THACTEEE CUBAN KW D LR JRATPRE B K itk iy
FHTF BBz PD AR5 8 WITFRAER TR . A0F98 B FERTHIT
B SR A AT — R A L 8 SR ARAE BB IR PD AR v 7 1Y
I PRAN L
| PRI
L1 #FEs&

[ JB5E P ST e 7 V58 B AR 27 B S g B2 e 2016 4F 1 ) 22
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(Pylorus preserving pancreaticoduodenectomy, PPPD) i ¢ i it
TG NBIAESE R, 2016 4F 1 H 2= 2018 4F 12 H H:50 i i #bk
BRFFIE PD 5l PPPD 246 5], [ 2019 4F 1 ARKATF AT
RSB — AR b R E AR , 28 2021 4F 12 JL0E Bk pk
JRITIE PD B PPPD 244 {71l AR5 Btk )l 4. 2
PR EER A A R To A IR 2 A B ISR A . BT A &
RIBARFHZEAE R 1.
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1. K B Bl 5 R JRR TR I I 25 (AS A DT 43 R TITTA 2
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i or B MM o (2) AR B TR AR i i AR
I YIBRZET PV 5 SMV PIBRE & FE HAR . AR
Rl ARG AT A E I A 565 ( Clinically related postoper-
ative pancreatic fistula, CR-POPF )42k H#E |5 2 Bifig 8 5
R MR 2 G 1 R B R S Il (Post-pancreatectomy
hemorrhage, PPH) . Biftd PPH #3{v . Mot PPH B 21
PPH I FARR SR FARRE BF AT R RSB
e . (4)PPH % AR HEIE B % 09 1k i & PPH JR3E2K
1.3.2 A MERIEIR S LHIRHE (1) RATH AR AEEE
(Alanine aminotransferase, ALT):ALT # i3 1F % R = 1% B
120 U/L, FR7n A BH WG R SCA AT A B 459, (2) 3 H 8K
F1 (Albumin, ALB) : RHjif ALB [ S W FFIE-& AR 1 RE
Z RN FFABE , RET ALB <35 g/L J2 PD RJ5 I RAE &
AR IMIRER IR PD RS BEER G N R, (3) BIRLTER
(Total bilirubin, TBIL): TBIL 171 pmol/L J&%% . 1 #IH A5
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(4)FAREF ] FARB M BT ARMERE K D &= 2 0] g, F
R [E] = 300 min j& PD A J5 &4 Bk A B R C ik
PR FER R RO, (5) ARk s AR bk PD ARJEIH:



- 866 - MREYESHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol23 NO.5 MAR.2023

O St R AR EAE A, Rkl i = 600 mL J& PD RJ5
LA AR FERR P ER , IRJE: PD AR SR A A7 2 PR R,
(6) A H s it o < A i i 2 =22 R R e i e, A R A I
& PD ARJGIFAAE LA IR R R, R i il & = 400 mL
J2 PD AR5 & A (i PR 2K B4,
1.4 SWRHE

PPH ,CR-POPF JIH#E i s e | 15 HE =S B Ag 558 0T &
9 2 M [ s J I A DRI 5 /N 2H (ISGPS ) K AR IR 24 2 A RL 27 4
SIRIRIMEL S Wb R,
L5 GEitZEah

IS SPSS 26.0 S FHEA T 04T . THREBTRHAISRE B
RN H IR FUBOR ¢ R 5 TR SORE L2 6 JORT T 0 L
PR, LU HECR I K8 LR IE K Fisher S UIARI% .
P<0.05 HZER A Gt 3

2 &R

2.1 fR NEARIGRERIL R

PILEL IR AN TR A1) A T e I T Bl B s \ASA B
73 AR ALT ARHT TBIL ARHT ALB R FAHIE S R 07
LML 225+ 4027 B L (P>0.05) . WL 1.
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Table 1 Patients' characteristics of the two groups

Age(years, n, %) Gender(n, %) Hypertension Diabetes ASA score(n, %)
crours <60 = 60 Male Female (n, %) (n, %) 1-2 3
Non-Wrapping
or Reinforcing
90(36.6) 156(63.4) 121(49.2) 125(50.8) 45(18.3) 26(10.6) 183(74.4) 63(25.6)
(2016-2018,
n=246)
Wrapping and
Reinforcing 95(38.9) 149(61.1) 113(46.3) 131(53.7) 54(22.1) 35(14.3) 179(73.4) 65(26.6)
(2019-2021,
n=244)
x 0.288 0.406 1.120 1.602 0.067
P 0.592 0.524 0.290 0.206 0.795
ALT(U/L, n, %) ALB(g/L, n, %) TBIL(wmol/L, n, %) Preoperative
Groups biliary drainage
<120 =120 <35 =35 <171 =171 (n, %)
Non-Wrapping
or Reinforcing 112(45.5) 134(54.5) 46(18.7) 200(81.3) 177(72.0) 69(28.0) 65(26.4)
(2016-2018,
n=246)
Wrapping and
Reinforcing 107(43.9) 137(56.1) 40(16.4) 204(83.6) 165(67.6) 79(32.4) 59(24.2)
(2019-2021,
n=244)
% 0.139 0.450 1.089 0.326
P 0.709 0.453 0.297 0.568
Tumor location Tumor nature
Groups Pancreatic Non-pancreatic Malignant Borderline / Benign
(n, %) (n, %) (n, %) (n, %)
Non-Wrapping or
Reinforcing 79(32.1) 167(67.9) 176(71.5) 70(28.5)
(2016-2018, n=246)
Wrapping and Reinforcing
73(29.9) 171(70.1) 185(75.8) 59(24.2)
(2019-2021, n=244)
% 0.276 1.154
P 0.599 0.283

Note: ASA American society of anesthesiologists, ALT Alanine aminotransferase, ALB Albumin, TBIL Total bilirubin.
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22 RAPFEHLLE TPV i SMV YIBRE . BB AR 2= R A
PIZEIRE NAETF AR E] A i R i DIER2E (P>0.05). L3k 2.
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Table 2 Comparison of intraoperative data of the two groups

Duration of surgery Blood loss Blood transfused Type of resection
Groups (min, n, %) (mL, n, %) (mL, n, %) (n, %)
<300 =300 <600 =600 <400 =400 PD PPPD
Non-Wrapping
or Reinforcing 135 111 210 36 217 29 211 35
(2016-2018, (54.9) (45.1) (85.4) (14.6) (88.2) (11.8) (85.8) (14.2)
n=246)
Wrapping and
Reinforcing 146 98 204 40 214 30 211 33
(2019-2021, (59.8) (40.2) (83.6) (16.4) (87.7) (12.3) (86.5) (13.5)
n=244)
¥’ 1.231 0.289 0.030 0.051
P 0.267 0.591 0.863 0.822
PV / SMV resection and reconstruction (n, %) Main pancreatic duct diameter(mm, n, %)
Groups
Yes No <3 =3

Non-Wrapping or
Reinforcing 22(8.9) 224(91.1) 168(68.3) 78(31.7)
(2016-2018, n=246)
Wrapping and Reinforcing

25(10.2 219(89.8 161(66.0 83(34.0
(2019-2021, n=244) (102) (89.8) (66.0) (34.0)
3 0.240 0.296
P 0.624 0.586
2.3 RIFHEBLLE (1.6% vs. 6.1%) B FE T AR (2.5% vs. 7.3%) 7 Hi ¥ W] 2 e

HIAZEMWMAML, BENRARG SAIFRERESR R(P<0.05), RJFEREATEITE4 (K ,17.32 7.2 vs.19.1% 8.2,
B B (27.0% vs. 38.6%, P<0.05),CR-POPF K A:#(13.5%  P<0.05). WiHs AXEA G NEEE FER P S HEZs & ns . FLHH PPH
vs. 22.0%) JE BB B AR (9.0% vs.17.1%) JEREZE RIS R Melils g PPH A % K% B 200G 51 PPH [l FARIASET- %07
(15.2% vs. 23.6% ) W Ah PPH KA %(3.7% vs. 102%).C  HESH TG 52 XL (P>0.05), W33,
G SN PPH & A3 (1.6% vs. 6.1% ) PPH AH T AR

®3 MARGHEBILE

Table 3 Comparison of postoperative data of the two groups

Overall .
Intra-abdominal
Groups postoperative CR-POPF(n,%)  Biliary fistula(n,%) DGE(n,%) ) . PCD(n,%)
o infection(n,%)
complications(n,%)

Non-Wrapping or
Reinforcing
(2016-2018,

n=246)

95(38.6) 54(22.0) 5(2.0) 43(17.5) 42(17.1) 58(23.6)

Wrapping and
Reinforcing
(2019-2021,
n=244)
s 7.431 5.957 - 3.059 7.003 5.548

66(27.0) 33(13.5) 3(1.2) 29(11.9) 22(9.0) 37(15.2)

P 0.006 0.015 0.724 0.080 0.008 0.019
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Late PPH location(n,%) Severity of late extraluminal PPH(n,%)
Groups Early PPH(n,%)
Intraluminal Extraluminal Grade A Grade B Grade C
Non-Wrapping or

Reinforcing 3 8 25 3 7 15
(2016-2018, (1.2) 3.3) (10.2) (1.2) (2.8) 6.1)

n=246)

Wrapping and

Reinforcing 3 7 9 2 3 4
(2019-2021, (1.2) 2.9 3.7 (0.8) (1.2) (1.6)

n=244)

¥’ - 0.061 7.951 - 0.894 6.532
P 1.000 0.806 0.005 1.000 0.344 0.011
Groups PPH re-operation (n,%) Overall re-operation(n,%) Mortality(n,%) Postoperat(i(\i/:y}:))spital Sy
Non-Wrapping or
Reinforcing 15(6.1) 18(7.3) 6(2.4%) 19.1+ 8.2
(2016-2018, n=246)
Wrapping and Reinforcing
4(1.6) 6(2.5) 3(1.2%) 173+ 72
(2019-2021, n=244)
0] 6.532 6.207 - (2.574)
P 0.011 0.013 0.504 0.010

Note: - Fisher's exact test, CR-POPF clinically related postoperative pancreatic fistula, DGE delayed gastric emptying, PCD percutaneous catheter

drainage, PPH post-pancreatectomy hemorrhage.

2.4 Hm N R TS WA (29.4% vs. 60%, P<0.05). PLLR AAEA )= 281k
SO MR, A4 PPH A ARZRIEIRTT it PPH ARSI 22 R Ieaei 28 L (P>005) ., W4,

&4 MAHMFEANRFREERER

Table 4 The treatment and outcomes of PPH patients of the two groups

PPH Treatment measures (n, %)

Invasive Case-fatality
Groups
Non-invasive Invasive Intervention + (n,%)
Endoscopy Intervention ) Re-operation
Re-operation
Non-Wrapping
or Reinforcing 14(40.0) 21(60.0) 2(5.7) 5(14.3) 1(2.9) 14(40.0) 4(11.4)
(2016-2018, ' ' ' ' ' ’ ’
n=35)?
Wrapping and
Reinforcing 12(70.6) 5(29.4) 2(11.8) 0(0.0) 0(0.0) 4(23.5) 1(5.9)
(2019-2021, ' ' ' ' ' ' '
n=17)"?
¥’ 4.282 - - - 1.371 -
P 0.039 0.589 0.159 1.000 0.242 1.000

Note: - Fisher's exact test, “one intraluminal PPH patient complicated with extraluminal PPH, “two intraluminal PPH patients complicated with

extraluminal PPH.

3 i AR B E o« A WFSEE AR FTIE el CT AR Pelip et 4
REEE Rt AR AR, B PD A5 BB, 38k, IR BF5E

JiRe M Jit b 2 B PD R RS A SB[ R T 2 4 5 T I CT (i %6 R 4 8 i 8L R v B it s
32U, AR T DA B N A e, LI JEGE—ARvE T SRS E IR B K PD AR 5 RS KU B A (B, F AT, 76
Ko BNREFAEAL T FBOPNR T AR (I L AR R BRI I RS TR 5 b 1 B o B R b AT SO S, AR
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ARBISE R R AT S B SR RS, 5 TS R 4
A H, f3ZE R 40 CR-POPF % A= B B FE K (13.5% vs.
22.0%,P<0.05) , & i B B8 J 2005 | T 28 IR B b R A1 (9.0%
vs.17.1%,P <0.05;15.2% vs. 23.6%, P<0.05), lannitti Z£357 F]
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WA i 2 M R R SR TR S SMV PV 2 Ja], gtk
B I A EH TN A, AN AR X 513, HA R 4 &%
L RS R AEIRIE ; 37—, PG IR AR TR B o 5
BA— [ SRR A, TG R A B T, e AT R s b
it o
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ShPPH (W EZAE . AR T, T EE R4 GDA J PV I}
04350 5 B 01 4 PPH 14 28.0% % 24.0% , o5 B A IR 5 1)
W s 41 PPH (14 44.4% 5% 33.3%., 111 A 35 i 20 o — 191 & 4E
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SR PD ARJ5 B/C 4 PPH &/ 3R K GDA i ifin 523, i
PR e 2 GDA Fkuf, WIS AL GDA Hi il S APk sl ks
R #EE, - Okada SEE FSRRAN P46 T 22 im s, 1

WREAR PPH KRR . ZHER M o, ek i i & PD
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W Sh PPH AR R, JRIEAIR T CR-POPF KR i e K
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