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L St LPD B[R] 300 52 it FF e+ 35 B VI BR AR (OPD) #8345 A9 I PR W R AT [ B 434, — A5 1E
LPD (3 Y7 280 5 % 4k
FiE s WA 2019 4 2 1 —2021 48 9 ] T R E R K B B % @ #hRH T LPD 5 OPD /B E 1 %Ok, h#K
P2 R T R B A D I PR A 5 o
R MAGAR LA 160 B B BT 0T, HA LPD 41576, OPD AL 103 ], PHLLfR4FEls . TR . &
Fiikde 0 (BMI) B AR B Ak 56 46 b5 55 7 T 22 R RG24 L (35 P>0.05) . LPD 411 v 457 TF A i 1] B
KT OPDA (450 min vs. 400 min, P=0.003), i 1 ZH A 5 i 1L 3 FIA 5 Il 52 DL KRR AL /NS T T
RG2S E L (B P>0.05), A, HE I BML R A XA SC S 45 0 B m (2 P0.05) .
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Abstract
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Background and Aims: With the development and popularity of laparoscopic techniques, laparoscopic
pancreatoduodenectomy (PD) has been gradually adopted in the clinical setting. However, because of the
challenging surgical difficulty of LPD, its efficacy and safety have some degree of uncertainty.
Therefore, this study was performed to further assess the short-term efficacy and safety of LPD through a
retrospective analysis of the clinical data of patients undergoing LPD and those undergoing open
pancreatoduodenectomy (OPD) during the same period.

Methods: The data of patients undergoing LPD and OPD in the Department of General Surgery, Tianjin
Medical University General Hospital from February 2019 to September 2021 were collected. The main
clinical variables were compared between the two groups of patients.

Results: A total of 160 patients meeting the eligibility criteria were included for analysis, with 25 cases
in LPD group and 103 cases in OPD group. There were no significant differences in terms of age, body
mass index (BMI), preoperative testing parameters between two groups (all P>0.05). The median
operative time in LPD group was significantly longer than that in OPD group (450 min vs. 400 min, P=
0.003), while other surgical variables that included blood transfusion rate, intraoperative blood loss, and
lesion size showed no statistical difference between the two groups (all P>0.05). In addition, the BMI of
the patients exerted no significant influences on the variables associated with the two procedures (all P>
0.05). The median length of postoperative hospital stay was shortened (12 d vs. 27 d, P<0.001) and the
incidence of postoperative delayed gastric emptying was reduced in LPD group compared with OPD
group (5.6% ws. 33.7%, P=0.002), and there were no statistical differences with regard to the
postoperative TNM stage, postoperative pathological results, and concentration of amylase in drainage
fluid on postoperative day 3 as well as the incidence rates of other postoperative complications, repeated
operation and patients' death between the two groups (all P>0.05). Comparison between patients
undergoing portal vein resection and reconstruction in LPD group (8 cases) and OPD group (12 cases)
showed that the operative time and length of hospitalization were significantly longer and the
intraoperative blood loss was significantly higher in the former than those in the latter (all P<0.05).
Conclusion: LPD has the similar short-term efficacy and safety with OPD, and moreover, LPD is
superior to OPD in terms of postoperative recovery and incidence of postoperative delayed gastric
emptying. Nevertheless, LPD requires a prolonged operative time, especially combined with vascular
reconstruction, resulting in increased intraoperative blood loss and lengthened postoperative hospital
stay. Performing LPD requires high-level surgical skills of the surgeons, which provides great impetus
for further development and standardization of this complex surgical procedure.

Pancreatoduodenectomy; Laparoscopes; Intraoperative Complications; Postoperative Complications
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FRi LPD A XK 22 1 K P A1 X 85 i 1 B2 e 5 i
IR AT 2 ) o 2 BB O3 A A o AR
ok St PD Y & E BB, 5 LPD JE 5 OPD K A
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PD B H R 5 A B AT g Y. R R RO
(postoperative pancreatic fistula, POPF) 43 2% b5 1 %
FH I B i 35 F 28 41 (the international study group of
pancreatic fistula, ISGPF) XA L. A4
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B HAKM, RiFHLAERKMEY A . PD ARG H HE
25 B AL O L, SR R T L R 0 R 7%~
45% . HRHE FE PR AR /N HoE o (D) KRG 75 8
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WEE; Q) ARET AT EEETY . HHREWN
BH EEGE R RIS ERAE, W
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JH SPSS 25.0 4t i #1347 % Hls 58 1 R0 L AL 43
Bro AT RER GBI (EH ) [n (%) PJERX
Fon, M HCECR M R R RORR Y
BoebrfEz (x+s) SiP 8 (WA AIHEE) (M
(IQR) WYL LR, 4L 1] SR F 20 57 R A ¢ 46 56 5%
PRI 30 AT FE A BT o T AT PAEL3E) SRy RUN A 565 1)
SEIR KK 0=0.05 .

2 & R

21 BEMEH

YA 160 05, Hh 574147 LPD (LPD#H),
103 #4147 OPD (OPD41). LPD 415 OPD 41 & # (1F
BIAES . MONM R . ARATBMI . bR Ar a5 K - R
SRR B 48 A5 Oy T 25 S TR g L (Y P>
0.05) (%1),

*1 LPDA5OPDAEEE—MER
Table 1 The general data of patients in LPD group and OPD group

g LPD 2 (n=57) OPD 4 (n=103) iz P
(Y %+ s) 61.57+10.88 64.01+8.95 1.284 0.202
PERR(%)]

Z 38(66.7) 52(52.8)

'8 19(33.3) 51(47.2) 2006 0157
BMI(kg/m®,x + s) 22.95+3.43 23.65+3.26 -0.949 0.345
CA19-9 [U/mL,M(IQR)] 38.06(12.61~137.54) 26.10(6.50~128.82) -0.532 0.594
CEA [ng/mL,M(IQR)] 3.22(1.97~5.59) 3.27(1.99~5.23) -0.181 0.856
AFP [ng/mL,M(IQR)] 2.74(1.71~4.57) 2.68(1.92~3.49) -0.230 0.818
FIZ40HI10°/L, M(IQR)] 6.20(5.19~7.80) 6.16(4.95~7.32) -0.806 0.420
METEE A (/L% £ 5) 126.18+20.02 121.78+19.35 1.117 0.266
1/MR[10°/L, M(IQR) 228.00(190.00~286.75) 233.00(190.50~290.50) 0.001 1.000
I (gL, % + 5) 36.65+4.95 37.16+5.05 -0.504 0.615
JHZT Z pmol/L, M(IQR) | 79.85(10.83~199.83) 28.30(10.60~157.25) -0.998 0.318
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2.2 LPD#A5OPDAARHEHILLE:
A A & B LPD 40 4k K/ 2.5 (2.0~
3.5) ecm, OPD @ik K/N A3 (20~50) cm, 2

SIGI¥E L (P=0.575); LPD 4T AR EK T
OPD £ (P<0.05), 1H G2 /YA v i i & 5 i R

2SI EG I E L (B P005) (£2),

+R2 LPDASOPDAEEARTERILLE

Table 2 Comparison of the intraoperative variables between patients in LPD group and OPD group

Eitan LPD 4 (n=57) OPD 41 (n=103) Xz P
ikt Nem, M(IQR)] 2.5(2.0~3.5) 3(2.0~5.0) -0.560 0.575
FARAF A [min, M(IQR)] 450(388~530) 400(330~460) -2.943 0.003
AR M2 (%)) 41(71.9) 88(85.4) 0.766 0.381
ARl [mL, M(IQR)] 300(100~1 000) 300(200~400) —0.743 0.458

2.3 BMIXFFERIEIERI R
A E AR E, BMIE T 24 kg/m®, B AR E .
L BMI 24 kg/m® A 43 5L, 43 B BMI 5 R Ho il IR %

B EZR, 45 R B, BMIX H R AR A AR o i
B B R K TR R C W e (P>
0.05) (#£3),

R3 AEBMIEEZESARPERILR

Table 3 Comparison of the intraoperative variables between patients with different BMI values

LPD 41 OPD 4
B BMI>24 kg/m’ BMI<24 kg/m’ P BMI>24 kg/m” BMI<24 kg/m>  }Z P
(n=17) (n=40) (n=50) (n=53)
FARM ] [min, M(IQR)] 464(350~530) 499(420~530)  -0.519  0.604  398(318~503) 405(350~460) 0349  0.727
R iz (%)] 12(70.6) 29(72.5) 1.000 40(80.0) 48(90.6) —  0.056
Arp i mL, M(IQR)]  200(100~1000)  300(150~400)  -0.131  0.896  250(200~400) 300(200~400)  0.655 0512

2.4 LPD#5OPDAARFAERILE

LPD 0 A J5 A BER 0] 2 12 (8~26) d, OPD 41
H27 (17~45) d, WA ZR AT E L (<
0.001) . PIHIARJGH 3 KIER MK 22 7 LG it
B (P>0.05) . ARJFHEETH, P B AL
W B R B S R LS i R =
O (#P0.05) . MAHTEAR TP . Bt e . 2R
R mam BAEE . R F R AU T AR T W 2
S¥IGITHE X (¥ P0.05), LPD 4] H HE=s i
g % A= = 0] B AR T OPD 20 (5.6% vs. 33.7%, P=
0.002) (%£4),

© WA )3 of [ FF I F A EPTA

25 LPDASOPDAHIEMKIIKREREENR
k4%

PD AR 5 A e 30T A 58 8 D) R Ak R il
HEATI T H K E ), LPD 415 OPD 2H ¥4 i 30 58
T R, HLsg 20 6, Mo oPD 4l 12 fi,
LPD 41 8 i . LPD 415 OPD 41 | ] ¥k i 2 | 3 Lo,
A & EF A ) AR BE s ) 7 YK FIe &, Hil
BRFFEH (¥P<0.05) (£5).
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Table 4 Comparison of the postoperative data between patients in LPD group and OPD group
YE| LPD 4 (n=57) OPD £ (n=103) Xz P
AR ABER A, M(IQR)] 12(8~26) 27(17~45) -4.196 <0.001
5 RTEEE U/L, M(IQR)] 949(86~4 189) 1161(70~14 265) -0.981 0.326
AR5
(%))
[ 26(45.6) 55(53.4) 0.384 0.536
JIER=27 15(26.3) 20(19.4) 0.461 0.497
AR 8(14.0) 11(10.7) 1.934 0.164
i A 3(5.3) 6(5.8) 0.001 1.000
et 151,771 1518 1(1.7) 3(2.9) 0.001 1.000
B A 25 P 0 1(1.7) 3(2.9) 0.001 1.000
N H e 1(1.7) 4(3.9) 0.001 1.000
JBE AR 4 P 3L SR AR RO 1(1.7) 1(1.0) 0.001 1.000
B R ST M AL S R 1(1.7) 0(0.0) 1.298 0.288
WRELEEH
TR A S, MUQR)) 11(6~16) 14(9~19) -1.001 0.317
WRELZE PP (%) ] 16(28.1) 30(29.1) -0.026 0.872
ARG FHKAEn(%)]
JERE
A Ak 10(16.7) 27(25.8)
BZ 6(11.1) 25(24.7) 3.926 0.053
CH 6(11.1) 8(7.9)
JE T 6(11.1) 4(3.4) 1.625 0.202
H HEs s 3(5.6) 35(33.7) 9.239 0.002
I S 13(22.2) 29(28.1) 0.454 0.500
H 1l 8(13.9) 8(7.9) 1.072 0.301
7783 5(8.3) 5(4.5) 0.173 0.678
T FARN(%)] 8(13.9) 7(6.7) 1.632 0.201
BETn(%)] 3(5.6) 5(4.5) 0.932 0.334

X5 LPDASOPDATFHIKVIREEEEAD. REEHRILE

Table S Comparison of the intra- and postoperative data between patients undergoing portal vein resection and reconstruction

LPD group and OPD group

=20 LPD 2 (n=8) OPD 4 (n=12) X1z P
FARM ] [min, M(IQR)] 480(379~500) 370(320~560) -4.594 0.001
AR I 26 (% )] 7(87.5) 12(100.0) 0.620 1.000
A H IR [mL, M(IQR) ] 650(500~1 000) 200(200~300) -40.270 0.001
R JEABERE[d, M(IQR)] 33(24~36) 12(8~20) -11.018 0.001

3 i #

PD & — o BAT PRERPE RS TR, R R R
7 B R AR IR e DX, O L LAY A T B AR
T R B B Kb AT X IR s R, P Ok
IR E R, GFRRE-=hva . HE-=h
/RSN S By 771/ s €= 0 I B N R UE 5 N AN

B AER, MEAMERERTENAERER
ST H g A 3D I B i N S RE O B Y
FEOFRAE, TR RAE TR BN A B AR T, b
I AT 3 07 (R A A AR A DL it 1
=MD, R T R B Ik B i Al R A AL
Poo HHGEXBH —EMr Tk, H5RER
N i T DL R R A A L BRI 4 4
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S Al-Taan 559N 0, BLR LPD R K 285 BEAT T WA bk DD BR B A O RS T, OPD 4158

FLB [ Al BEAH X A K, B E A 250 A RHEE A 58
R LG A TR, & wil, By
FARBRAE 0 G RS DL R )2 i #E4% , LPD
AT 20 2 0 F R ) ok 58 i, Xk Bk AR
R RE T T 22 AR . ASBIFSY P OR B “RLE )
B AT LPD, 25 o, H4KR LPD 41 F AR B[] 5
Ko, EPTAAR P AR b i & e B2 R,
I H A bk B 25 9 L ROR R I KO & AR R T I
PO O B 25 S, X 5 N A K 2 R g 4 R
FEAR -5, o RIE ST AR Z ek
F17 AW FE, ABFER LB, BMIA
235 T AR BRAEMEEE

PD AR J5 I K AE — R W50 G R,
AW GE 25 R 7R LPD 415 OPD 41 R i I & 0 Ji %
MEVEIR . ME R . . . ZIRF R KAE
TN EERERTRITHE XL, (HLPD A
B RS e AR R WL T OPD 4, 5 HAb B
SR —E, A I R A R B T
B4 45 3 4930 P15 00k L 5 BE P Ee ), X T W T 2
5, HAEH R R R VIBR . {H LPD 4176 5 OPD
2 AR A AR TR] B b g HRIA RIOCR [ B, 38 B Ry
3, 3D 5 IR 5 00 BT 58 0% O 4 b o) 4 22 A
IE A R R, TR RS g R
M4 ZEPEFR. AT, LPD 4R J5 A B i [a]
BOPD AW W 4im, HEFAREMQGEK, @
BP0 1R S hr g A2 gl Rl 0s, BT DL R IR
NN RGERERORE

AR, AR Z 235 i 22U 7E WE s 4 T i
frimE g5 Ead, Geers 55T 26 151 i I 5 3
St T A L YT BR EE A LPD, P AR A
340 min, R, VIBRR K 81%, ARJFAL1 B & #H KA
Jo 55 1 K A K IR TR B R AT TR T, R
LPD BEG 145 ) 5k 51 206 7 R s B e ek, B
DL b B 5% 6 A i 2K 10 Dk 3E i Pk 0 Bl DT 45 R
TR G M AR R s BT o8 M A EE A, SRS U
T BLAE M N7 58 K OPD B 56 Al - S L 18 22 19 T s
FR, ARJG 8 5 O # kGE % P . Dokmak 551
it FH R I LA SR e kR e, G T RS 1 AR A R K
WG R R 50% , i A R e SR A B 2
MR . IR IR T BURE AR, R AT S
ik it g B BAH DG 1 T BRYY o ASWESE LPD 4l A 8 441
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BT 12 BT k) BR . LPD 4 TR A R K
OPD 4, Rl £ T OPDYl, XE5BEEHT
il FH 25 A W) S RE S OR ] A . AL TR HiLR
R LGB X XTI E B EAER A
KRBT, BA KU B E &0 LPD & % 4]
1

ARG AT — 10 ey BR A, A 4 0 1 5
P DL R A AE Bprpon IR R LM e A7 . e ah, Bk
Soit AT 2 AR R ), G, X AR R
Br 5 4F 2B f7 3 00 S ik B RSk AT R JF ' LPD 5
OPD %4 | A3 30X Fb i) K 28 i s i PR AR 5 <

zx TR, LPD 5 OPD E-A M [A] i 3 1 97 54
e 4k, JF H LPD fE R J5 Bt H] . AR5 I &
SiE B HE 2 B A & A R 5 3% kT oPD. {H LPD
FARBF A, JUH AT 247 45 &\ a, R
W, AREERERIER Hik, HxAR
HFAREBEAERA DZRK S, XWe 17 HMRHE I
WK 3 I Lt — LW EIF X — & 22 AR
ffiTE Z B R Az 15 .

FLop R s PAAEAH B AR A EA B
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