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B = LEES5EE . MR, BRI R SR AR (PTE) 78 52 I B b 3 5 A0 B2 % vk g 8 07 b 9 1
Ok A2 B G TE, JUHR IR A LA A B I RO A RCE R S ARRAE SE R IE A, WO PTE (1
AR, SR, LA BRI I BR A (RPTE) J& 75 06 T 8 Jes 5% I A Bk g il B R (LPTE)
HHT M A, Hk, ATty m T .

Jo ik o W R R R U = B2 Bt 2020 4F 4 H —2024 4F 5 A F AR AT Y 38 1) KL 1 i Jeg i A0 2 S0 e e g
HIE Rk, b 18 1147 RPTE (RPTE4L), 206147 LPTE (LPTE ZH) . bW 40 58 3 (0 SC Il R 3
s, I — 2 o R 200 v i Sk 30 e A i S 2 S R A ) e R B 1A T A E A

R RHT T ARNEY 125.00 min, “FHARPH &8 67.89 mL, JoCHEREK L, BHBPEE, K
Jo Y I AT AR B R 39.5% . 21.19% F18.4% , ARJGAEBERE]SF-24 K 11.44 d., #4K |, RPTE 41
FARBS [ FIA A LD F LPTE 41 (35 P<0.05) . WHALIE) B 2B . A A i M FF A B & 2 R AR R
fERE ] 22 S B GeT2% (3 P>0.05) o WAL/ 45 R s, 7R MR B b, RPTE 4 F AR
IFIE] . AR v AR S I A 2 R0 T LPTE 4 (19 P<0.05), T PI4H 18] B 90 & A= % . 1 AR
KA RN A G AR B 8] 2% 5 TE G2 8 X (3 P>0.05) 5 EJRBUA R IR #% th, RPTE 41 F AR B[R]
Arf il 40 F LPTE 41 (¥ P<0.05) , {HB4LE] B B & k% . RJF il . A B &L R AR R
A BE s ] 22 5 LG22 2 L (34 P>0.05) .
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Abstract
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Background and Aims: In the era of minimally invasive surgery, the role of pancreatic tumor
enucleation (PTE) in treating benign or low-grade malignant tumors is gaining attention. The Da Vinci
robot offers advantages such as enhanced visualization and flexible instrument manipulation, which can
ensure the safe implementation of PTE. However, whether robotic pancreatic tumor excision (RPTE) is
superior to laparoscopic pancreatic tumor enucleation (LPTE) remains undetermined. Therefore, this
study was performed to explore this aspect.

Methods: The clinical data of 38 patients who underwent surgical treatment for benign or low-grade
malignant tumors in the Third Xiangya Hospital of Central South University from April 2020 to May
2024 were collected. Among them, 18 cases underwent RPTE (RPTE group), and 20 cases underwent
LPTE (LPTE group). Relevant clinical variables were compared between the two groups, and subgroup
comparisons were further conducted for patients with tumors in the head and neck/body/tail of the
pancreas.

Results: The average operative time for the entire group was 125 min, with an average intraoperative
blood loss of 67.89 mL, and no C-grade pancreatic fistula occurred. The incidence rates of B-grade
pancreatic fistula, postoperative bleeding, and readmission were 39.5%, 21.1%, and 18.4%, respectively,
with an average postoperative hospital stay of 11.44 d. Overall, the RPTE group had shorter operative
time and less intraoperative blood loss than the LPTE group (both P<0.05). There were no statistically
significant differences between the two groups regarding the incidence of B-grade pancreatic fistula,
intraoperative bleeding, readmission rate, and postoperative hospital stay (all £>0.05). Subgroup analysis
showed that for patients with head tumors, the RPTE group had shorter operative time, less
intraoperative blood loss, and a lower incidence of postoperative bleeding than the LPTE group (all P<
0.05). However, the differences in the incidence of B-grade pancreatic fistula, readmission rate, and
postoperative hospital stay were not statistically significant (all 2>0.05). In patients with neck/body/tail
tumors, the RPTE group also had shorter operative time and less intraoperative blood loss (both P<0.05),
but the differences in incidence of B-grade pancreatic fistula, incidence of postoperative bleeding,
readmission rate, and postoperative hospital stay were not statistically significant (all P>0.05).
Conclusion: Minimally invasive PTE for the treatment of benign or low-grade malignant pancreatic
tumors is safe. Compared to LPTE, RPTE can significantly reduce operative time and intraoperative
blood loss and shows certain advantages in reducing postoperative complications, particularly for
patients with head tumors. However, the conclusion of this study needs to be confirmed by larger
prospective studies.

Pancreatic Neoplasms; Robotic Surgical Procedures; Laparoscopes
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AR AT A B Sk i R RKCR R4S I R B, Ol PTE
B A 5 k4R ARk DR ) A Z I R
7R, B PTE AR T IF I PTE 7T 45 5 T A ) L 9
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assisted pancreatic tumor enucleation, RPTE ) 120 15
Ji e 4 J5E IR i R %) BR R (laparoscopic pancreatic
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(] Bt 1 73 A 2020 4F- 4 H—2024 4% 5 H TRk
7 WHE = B5 BE 47 3k JF 77 RPTE 5 LPTE (1% B R R 1%
I 9o AT PS8 R R A I R B A BRI (1) &8
ARAGIFAL & PTE Y T REAE, HAEML &% A S
JE B B WA 58 185 (2) A B K A 2 WA
WNVESE N . BRI . BRI A N FL Sk
IR 5 W R (intraductal papillary mucinous neoplasm ,
IPMN) | SEPERFL IR . M NI s (3) 4F
WA 17~80 %, ARHGL . i M. B AF IR 20
RER 4, THX TAREERIUE; ) AR5 2T
FeBe AT IHBRIAMRHA YT, I R 5T R 8 8 HoaT &8 . fiF
Brpr e (1) & JF H AR A J5 R AN, s
O i i S JUE AR D RE S 4 L BRI . M R S
PR A B RSO SF s (2) BRAE A R I TR B
FER RS (AR R AP o
LA KAEL, R R WK%, HmF
ARIRAEA T ARMER 5 () ARHG 3 A H WA 2Pk
RBAER L, AR PR B oK (@) ARAT3 A H
WA BLEELG W . TR 55 5 R R S5 K52 B 25 1 1
o B A E R R T 5k D RPTE 44 M LPTE
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— BT SERLAI IS E] ) o (2) AR & (OREEIE % i
JE AR IR ) o B) RJEAEBERT ] (48 F AR IR
Ja WA BE R, DAOR 55 1 R AR R 1 d By I E] JF
I o ARJFIFAAE : I RAHSCHY AR 5 RS, K
#2016 hi [E B g AR A0 BB 55 /N 411 (International
Study Group of Pancreatic Surgery , ISGPS) M &
S, B Aar T 0 Y MR | UE R Tl i T
[Fi) AJL A G0 1 000955 T 0 6 O PR 3 A% O 5 i
R GEER) MR IR UM G, 730 BYUR C 4L,
T2 LU g B0 AR B — A ED B g
(1) BE Jes 51 30 45 08 B I [) >3 J81 5 D B0 i w3 22 lfe R
WBITIT 5 TR BNE T F W50, B
RO H AL 75 008 3 S A A Lk s e T BUR
HINEd el . CHBERFERRTRT
W, L~/ ZAEE R ER (JUHEFN ., H
JIE . O EDDRESE) A/ECH T AL TR RS (2) R
JE b, A8 TOREER, R b e e
ARV, 38 U R S I I SIS A TC Il PR
WK W, 2% ISGPS 12 Wi b 0 H il ™ &
FERE A MR BE AR B, ARG 24 h Ry 540 R4
MM, FEABE, 4830 d Nl T FARM I L LE
T IR A BEIR YT
1.3 FitFaE

i JH] SPSS 24.0 B4 %k A WF 52 1) 4k 2 A7 42 i
SOrHT. AR L B AR . MRS A R
FRES . FORBEE . ARl . ARJE A B S it
HER, BAEUMB s R (v £s) R, R
FH e K56 HEAT 20 1) LA s BB R R TR (A 4y
) [n (%) 13878, R x> K5 50 5 Fisher K i 16 40
PEATAL ] LS . P<0.05 2% A Giit 2438 3L,
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14 (BWRB3M . BB BT TTIhRetk
P2 N 53 WA TR 4 )5 bR AR 120 mm) L KK
P IR 8 7] (6 ] fE 34 iR B4 >30 mm, 53 2 4]
S MORE LA 0 R 22 mm A28 mm,  Fifi 7 31 ] fib
A TR, H AR A AN HE B At 3% P i vl e
B TAREEEED) . BRI s 0, o> SR
B IPMN 7 451 (bR B AR 34520 mm) , SEPERFL
ORI 4B, AN, 1819 R A bR A TSk
4L T IS, 16 A T IRAK RS, e AR
Y05 28.89 mm, A i SR AP 2 Ol 2.65 mm
O T ORI ] 4 125.00 min, SFH AR o i
9 67.89 mL. Jo C % JE % F AL T kA, 15 B
(39.5%) JH:BYgRE, LA ABLS Y ss . 84
(21.1%) RAARJG L, i 2 6] 5 17 807 Y
MAEEFHEAR (DSA) i AVRIT RIS, 6 Bl %
S ESIRE T IR Y (8% KL HE LRER)
HEWRIBIT G o 701 (18.4%) [N M BLAH B I %
iE A BE, ZARSFIRIT IS IR TR BE . R R
fEBERT R R 1144 d (52 1) .

F1 2HABEARKER (n=38)
Table 1 Clinical data of the whole group of patients (n=38)

TiH Kl
(P 8 = s) 47.60+5.23
PE5[n(%)]

5 15(39.5)
L 23(60.5)
FRHLI I[N (%)]
Pz N3 IR 14(36.8)
Pt 4 8(21.1)
R RN 5(13.2)
43 SR R IPMN 7(18.4)
BREZCEIPSIN 4(10.5)
JifRE A% (mm % £ 5) 28.89+6.02
JiE 5 = A f S (mm L %+ 5) 2.65+0.52
JirEE A [ (%) ]
sk 18(47.4)
gt 4(10.5)
Ji7HEN=E 16(42.1)
FARBA] (min,x £ 5) 125.00+53.11
A (mL, % + 5) 67.89+37.09
B n (%)) 15(39.5)
AJg i [n(%)] 8(21.1)
FABEn(%)] 7(18.4)
ARIGEBERTH (d,% + 5) 11.44+5.87

2.2 RPTEALS LPTE AlGKIEFRELER

RPTE 4144 A 18 f5], LPTE #4120 {4, RPTE 41 %3
PE6 I, k126 4k 23~74 %, SEIAEIE A
46.3 %, Hiplz oy 43 s 7 B K PE 2 R R
390 . FEWE AR 3 ), 43 ST Y IPMIN 3 44,
SR FL SR 2 195 10 f31) A TR 7 T BB SRR
200 TIESTES , 6 B, TR, Mg B
Y174 28.61 mm, [ 3= [ A B R S 71 O 2.59 mm
LPTE 4 B v o i, Lk 11 45 4E i 24~77 %, F
BRI 48.9 %, & N4 WA 7 191 . W 9
%9 5 B . bW MR R 2 B, 4 S PGS 8 IPMIN
41, SV FLICRE 2 ) 8 i B A R A T R
LR, 2L TR, 10 B4 T ERE SR, Mg
B3R 2905 mm, 3 A B R RO Y oA
2.77 mm. WA FR T R OB 22 g it o X
(3 P>0.05) o 9 20 58 35 249 00 F) 52 2% D7 R i g
RPTE 4l F AW A % T LPTE4H , 2R A S iH¥ 5=
S (103.05 min vs. 144.75 min, P=0.0149), RPTEZA
R BT LPTE 4, 2R A% #E X
(47.78 mL vs. 86.00 mL, P=0.001 0) ., RPTE #H #
LPTE 2 /) | & i ¥ e C ek kA=, R4 RPTE 4
BB R AR T LPTEAL, HER LI ¥E
X (33.3% vs.45.0%, P=0.521 6)., [A#E, RPTE 4
ARG i % A R B & A R ISR T LPTE 41
(11.11% vs. 30.00%; 11.11% vs. 25.00% ) , RPTE 41
AR Ja AE Be i B s B% T LPTE 244 (10.06 d vs.
1270 d) , HERH LG4TS (PHS 5N
0.238 4. 04103 F10.1742) (£%2),
2.3 RPTEZ4 5 LPTE Rk L &P IE £ E IR KI5

A iy

RPTE 41 A 10 fi] & 3 09 b 83 47 F B =k &6,
LPTE 214 8 191 i 35 1Y I g 102 T 1B Sk 5% . RPTE 21 il
LPTE 41 3% &8 457 b I8 58 3 7 Mg B 42 7 38948 43 30l ok
26.00 mm F125.75 mm, Wi 5 32 45 i 0 B B oF- 18
B 43 590} 2.55 mm F1 271 mm, 253G H%E L
(¥ P>0.05) . WLEFE 5 LLECS SR R . RPTE 4%
25 B I F R I B 46 T LPTE 41 (130.10 min vs.
215.13 min) , RPTE ZHi% 2 83 19 R i I = 1 9
W0 F LPTE 44 (65.00 mL vs. 125.00 mL) , % 7
Gt L (¥ P<0.000 1) ; R4 RPTE 40 B %
B 9% B & A R AR T LPTE 4 (40.0% vs. 62.5%) ,
B2 R T5 i1 5 X (P=0.6372); RPTE #41i%2 &
BEARKEARE R, HEDFLPTEL (50%), 2
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SAESFE L (P=0.0229); RPTEAiZKHEHEK
HIE AR, 2T LPTE4 (37.5%), {H2% 5
T4t L (P=0.068 6); RPTE 4% mH AR

%2 RPTEZA5LPT

JoE A BT )48 LPTE 4H45 % 295 d (10.00 d vs. 15.38 d),
EWHE 25 TLg 2= X (P=0.0902) (£3),

EHBE AT RHERILE

Table 2 Comparison of clinical variables between RPTE group and LPTE group

TiH RPTE(n=18) LPTE(n=20) P
I PR
RS % £ s) 46.32+4.95 48.94+6.33 0.167 2
PERN (%))
6(33.3) 9(45.0) 0.734 6
‘e 12(66.7) 11(55.0)
IR (%))
P2 PN 43I 7(38.9) 7(35.0)
HBANESENIRE 3(16.7) 5(25.0)
0.946 4
RSN 3(16.7) 2(10.0)
53 XA EI TPMN 3(16.7) 4(20.0)
FEAREL AR 2(11.1) 2(10.0)
JPEE AR (mm L7+ 5) 28.61+6.50 29.15+6.50 0.789 8
JirEE 5 = JE A f A S (mm L %+ 5) 2.59+0.59 2.77+0.40 0.508 9
Jigga Rz [ (% )]
JBEk 10(55.6) 8(40.0)
gzt 2(11.1) 2(10.0) 03712
[I7HENze 6(33.3) 10(50.0)
pUEZS =17
FARHF ] (min, & + 5) 103.05+33.40 144.75+59.43 0.014 9
AR i (mL, % + 5) 47.78+24.11 86.00+37.40 0.001 0
B 258 (n (%)) 6(33.3) 9(45.0) 0.521 6
AR5 Hifi[n(%)] 2(11.1) 6(30.0) 0.238 4
TFABER(%)] 2(11.1) 5(25.0) 0.410 3
ARJFERERT A (d, % £ 5) 10.06+4.95 12.70+6.33 0.174 2

%3 RPTEZ/5LPTE AR ELEMEEEIGKRISIRILE

Table 3 Comparison of clinical variables of patients with pancreatic head tumor in RPTE group and LPTE group

Bz RPTE(n=10) LPTE(n=8) P
JifsEE A% (mm L%+ 5) 26.00+4.94 25.75+4.18 0.9156
JiEg 5 B I S (mm L&+ 5) 2.55+0.64 2.71+0.38 0.555 3
FARME ] (min, % = 5) 130.10+16.30 215.13+17.54 <0.000 1
AR it (mL, % + 5) 65.00+19.10 125.00+15.00 <0.000 1
B P (%)) 4(40.0) 5(62.5) 0.637 2
ARG H [ (%)] 0(0.0) 4(50.0) 0.022 9
AP (%)) 0(0.0) 3(37.5) 0.068 6
RGBT E (d,% < ) 10.00+4.17 15.38+7.57 0.090 2

2.4 RPTEALELPTE ABRIFEMEEENRIE
FRXTEE
RPTE 20 # 8 5 J 3% 1) [ 988 0 T e 250 44 2 348
LPTE 20 A 12 5 f& &5 09 Bb 83 A7 T JB 350 4K 2 8
RPTE 41 #l LPTE 41 i% 43 & & M 42 7 4908 4
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N 26.75 mm F131.42 mm, bR 5 3 B4 B I
B4y N 2.64 mm 1270 mm, 2% RIS HE X
(¥ P>0.05) . WEHE AR LA 25 S /R : RPTE 41i%
FHBHE B FORES BB 840 F LPTE 41 (69.25 min vs.
97.83 min) , RPTE 4% 28 & 09 AR b 1 &t W]
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B/ F LPTE 41 (2625 mL vs. 60.00 mL) , 251
Bt E X (¥ P005); M ZEBREMN
B 2% KRR (25.0% vs. 16.7%) . A J5 H i

KA (25.0% vs. 16.7%) . FEABE &R EZ (25.0% vs.
16.7%) VA M AR J5A¥ Be i 6] 22 B ¥ 0 g it 2 = X
(¥ P>0.05) (F£4),

%4 RPTEZ5 LPTE A fEIKEZRINEE BE N EIEIRILE

Table 4 Comparison of clinical variables in patients with pancreatic neck and body/tail tumors in RPTE group and LPTE

group
B RPTE(n=8) LPTE(n=12) P

By EAE (mm % = 5) 26.75+5.33 31.42+5.16 0.080 0
Ji9R 5 R T IR (mm % £ 5) 2.64+0.53 2.70+0.41 0.809 8
FARMIA] (min,x £ 5) 69.25+11.00 97.83+13.33 0.000 2
AR il (mL, % + 5) 26.25+4.15 60.00+22.17 0.000 8
B (%)) 2(25.0) 2(16.7) >0.999 9
ARJ5 i [n (% )] 2(25.0) 2(16.7) >0.999 9
TEABENR(%)] 2(25.0) 2(16.7) >0.999 9
ARIGAERERTE (d, % £ 5) 10.13+5.78 10.92+4.54 0.749 2

3 it

O, KT R MR, b o R R B )
B AR AT A B A R, BEIS AT R AT T ) Y
FRIRUT, R T R B M R, MR 2E b
ANH A DFE, BT Bk G b 75 A 2 0 I
WRERR ALY, FEAE TR AR S R AN 5 W T AN
FE TR 0T 5% ) B 2 A 0 T 4 9 P B, PTE AN A)
SR DI B MR, i B R L TR B TR
Y A2 DI R B 22 b R BRI R T RE AE L A0, R
J2 3T AT O TR IR SR AR Y R R AN AR g — 25
WRCUR AN A £ N 151 BN s 1 e I (1= W
PTE (14 150 1) 42 4= 552 il B2 3% 7 080 ¥ Wi . 50 K 1 0L 8
LI, B0 TR AR ik 9o 350 D10 Ik 7 TR A IR 2 i 9
FTC J& 171 21 SR AR B AR B S0 i 8 36 7 o o
Z R HM

SR PTE BB 2%, B A7 7638 I g &
Az AR PO, PR, H T St R A R TR
FEAE . ABFsE R, SCE RPTE/LPTE 9 9% 91 32 2 A
PN AT WA IR L oy SRS R IPMIN L RV M AR
L RMMERE AR . SRR . ME N
WP IR Ay R TR AN E T REME, Hob, R4y
WA M B AR B >20 mm, £FA D R R 2R N 43
W2 TR (2020) ) PR AGFRIEAE . 74
43 7 R AE R TPMN B A2 39 >20 mm, Ho 4 4] BE A A
SR A AR L, HARR A T 40~58 2, FAR
BERRZ, 55 4h 3 B R AR AR AR R AT BE BE LS,
FARBIEREL, 46 CEFRBRIRRE P2 5 AR T8 r

JoR MR 5 A8 PN 2L SR 3 v R R S ) P
TFARAGAE o 8 (5 30 W 0 e Jg Wt s 39 1) ek 9 340 4
MR, HEGRF AR oAb ol g, B
FARBE®RIL, 8T FARBIT. A4, Bt
968 AE AE AR KU, S8 M AR 3L Sk R R 38 A b
o, YA FAREEAE.

HHii, %I T RPTE 1 LPTE i JC 45— 4 1& W 3iF .
2019 4E LR AN F AR E bR i Ig i, Plds A PTE —
Wil A T HAR<2 em . B R E >2 mm B9 AR R
PR SRR B . AW, MRS
F A ) B /N R 248 2.59 mm (RPTE 2H) FiI
277 mm (LPTE &), S5ALylE@ U4, HAMR
Fp R B4R 0 ) R 28.61 mm (RPTE ) £129.15 mm
(LPTE 4 ), ¥ H T 2019 FFHL#8 N F A FH Fr it
BIMERE . H AT T47 PTE IR H AR B3k, A
FHAE AR AL, i 5 A AE P b9 ELAR 25 mm
() Ji MR 44 2 350 i g 347 RPTE, RS WK Z A, H
TCEBE Y & Ak, JEHEH RPTE & | T H A <3 em Y
1B R b R o R R A TR L MR B AR T e B
<4 em, XFTAMAYE R AR A o VS 1T/ 1Y
T iR AR ) BEOR PT BE ) >4 emo FT UL, MR
BRI ASJE HI BT PTE 3 R 3IE /Y £ 24K 4 . BT PTE
ARG 5 A 1 IF ROE e, HOGF E R 2
Wz, Bk, B8 M) S PTE /Y ¢ 8 76 T b
A5 F R /N E Y Z IR S
5 4 2= /DA 2~3 mm J& % 4 500 PTE () G
MR G RE R AR R EWM S, FmERHE G .
MASWE ST oh, RPTE 414 1 ) i g 5 3= f 4% i B o
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1.9 mm, RHIERMGFERE, RERFLEET
B YRR, (HIRE RUF. Ao 38 R ik
e AR R OB X R A TR B, IR R
WO ] /N EGE T By 2 I e 3 2 i AT
SRR, A rhon] A HEAT A R RN, B
ik A5 A5 30w Ak Tl FH B D0 0 g R, A ot il
FARGE B EE “Kanbse”, KRR ENEASHF
BB A, PRERUIE &SRk . b B X i
PEAT A AR AR FE TR T o BRI B AP iR 1B T
it FH AR vl 75 /0 32 A B O AU o 3 A I S
TH iR BN T A Al T AT PTERY, WA R
kA ERAE S, T IR EARTBE,
Az AR R AT O A SRS, e aT WL, 78
WAL AT 47 PTE B, R BW Z % 8 MW 5 £
M /NEE S, EENZMAREEAR . FREM,.
AR O I T o AR B A B,
A o R A SR A B s TR T DL AT
WoR . B THLAS AR R R, 0T 8 58 B b
P55 F A Z [ IR & /N PTE F R £ {1k 7T 5 |
HAES B 3 — 2L IR AR .
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