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Abstract

Key words

Background and Aims: Surgical resection is still the preferred treatment for malignant pancreatic
diseases at present. However, the use of robotic-assisted distal pancreatectomy (RDP) or laparoscopic
distal pancreatectomy (LDP) is still controversial. This study was conducted to evaluate the efficacy and
safety of using RDP and LDP in the treatment of patients with malignant pancreatic diseases by Meta-
analysis, so as to obtain evidence-based information to provide basis for clinical decision-making.
Methods: The studies comparing the clinical efficacy of RDP versus LDP for malignant pancreatic
diseases were collected by a computer-based search in several national and international databases from
their inception to March 2021. After literature screening, data extraction and bias risk evaluation by two
reviewers independently, Meta-analysis was performed using RevMan 5.4 software.

Results: Fifteen studies were finally included, involving 2 940 patients, of whom, 997 cases underwent
RDP and | 943 cases underwent LDP. The results of Meta-analysis showed that in RDP group compared
with LDP group, the spleen preservation rate (OR=2.31, 95% CI=1.37-3.90, P=0.002) was increased, the
intraoperative conversion rate (OR=0.36, 95% CI[=0.24-0.52, P<0.000 01), 90-d reoperation rate (OR=
0.46, 95% CI1=0.24-0.89, P=0.02), and 30-d mortality (OR=0.18, 95% CI=0.06-0.53, P=0.002) were
reduced, the operative time was prolonged (MD=-40.09, 95% CI=-77.64-2.54, P=0.04), and the number
of lymph nodes harvested (MD=2.06, 95% CI=0.65-3.47, P=0.004) was increased. However, no
significant differences were found in intraoperative blood loss, total complication rate, surgical site
infection, pancreatic fistula, length of hospital stay, and 90-d readmission rate (all P>0.05).

Conclusion: The current evidence indicates that RDP may increase the spleen preservation rate and the
number of lymph nodes harvested, and reduce open conversion rate, 90-d reoperation rate, and 30-d
mortality compared with LDP. These results indicate that RDP and LDP have similar safety and efficacy
in the treatment of malignant pancreatic diseases. Limited by the quality and quantity of the included
studies, the above conclusions need to be verified by more multicenter randomized controlled trials with
large sample size.

Pancreatectomy; Robotic Surgical Procedures; Laparoscopes; Meta-Analysis

CLC number: R657.5

MR P, AR R, R — A ERCKIERY BEBR R UIER R (laparoscopic distal pancreatectomy ,
s, RS AR T 6%, METHE T ARG LDP) . H M Cushieri™ T 1996 4 B U4 3 I 11 45 14
JYAREA SRR . HET, BIRDIBREROHR BRMER BRI BR RS, I 20 4R, R B
MBI F AR A PR HLEE NGB BRR B BR R HOREImEAUL R, M SRR B UTBR AR 2 2R K
(robotic—assisted distal pancreatectomy , RDP) MU B, 5 Ok B JA0INE Aoy 1 I 5 1 1 2 I o R 73
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1.1 PNSHEBRERE

111 Aadrf (D) BFsE 288 . Bl HL X BR O 39
(randomized controlled trial, RCT) ¢ BAFI %%, TG
AR . (2) FFFEX G HE3Z RDP FI LDP 1Y 9 i
AR A, MR L AR . RVRARR . 3) T
T it . a3 41 SR RDP TR, % B8 4 % FH LDP
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I 5Pl K & PubMed .
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5T, KRBy d e 2= 2021 4E3 A . RA &
RS A RS R R T IR R .
KR A

Pancreas . Pancreatic Neoplasm. Robotic, Computer-

Embase . Cochrane

Pancreatic Cancer. Cancer of the

Assisted  Surgery | Robot-assisted . tele-robotics |
Robotic-assisted . distal pancreatectomy ; S 2R 3]
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T 5 (3) A foy KUBS: PP Y DG HEE 225 (4) T QTR
45 JRy 4 b A0 4 2R A
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K 2 B0 B IS 3715 MR 06 STk (n=4 909) : PubMed ( n=222 ) ; Embase ( n=240) ;
Cochrane Library (n=28 ) ; CNKI ( n=3 585 ) ; Ji J7 (n=587) ; CBM ( n=247 )

——> R T R A Sk (n=347)|

| SRR ERI (=4 562) |

SR SCHR (=4 434) : NAH I SCHR (n=413) 5 BB 3L (=1 049)

115 (n=873) ; 5 Al Meta 7387 (n=1 279)

i 4 R (n=128) |

SR SCHK (=113 ) - A LR PERF T (n=45) 5 35 1 F 52 (n=26) 5 B4

A4 (n=24) ; FHRF] 2 (n=18)

Meta ZM DT BE M AR Sk (n=15) |
E1 XEiFERERER

Figure 1 Literature screening process

R1 WNFROEREHE

Table 1 General characteristics of the included studies

e TR F% — FEASHE (n) P (F o) AR (%)

RDP LDP RDP LDP RDP LDP
Fila, 4512014 i SIS 24 14 14/10 10/4 65.1+6.7 58.0+10.1
%z, %014 i BASI R Y 64 44 — — — —
Eric, 2572015 i BASI 5T 17 18 10/7 4/14 61.2+10.4 63.2+17.9
Zl, 42016 rhE BAFBF 5T 85 36 35/50 12/24 51.1+15.1 49.8+15.7
T, 4070016 GHE| BASIBIFSE 41 14 6/35 2/12 37.25+12.86 37.35+15.22
Liu, 252017 P FAF R 52 102 102 34/68 47/55 48.10+15.59 49.62+15.24
Lelpo, 212017 [y BB AIFSE 28 26 16/12 17/9 59.7(35~73) 61.3(41~79)
Xourafas, 422017 XKHE SRS 200 694 83/117 275/419 62(22~88) 62(19~89)
Souche, 572018 pE | BASAHFFE 15 23 3/12 9/14 57(34~72) 66(44~83)
Rodriguez, %2018 ®HE BASIBF 5T 21 25 6/15 12/13 53(27~79) 62.5(27~83)
Raoof, 25712018 B BABIAIF5E 99 605 45/54 322/283 — —
Magge, 2212018 eS| FASIF5E 196 93 91/105 50/43 62.7 + 12.1 61.3+13.7
Hong, %2019 i [ BASIAIF 5 46 182 14/32 94/88 51.2+13.8 60.2+13
Marino, 252019 iSO FAF BT 35 35 20/15 19/16 59.3(40~73) 58.5(34~69)
Najafi, 25272020 (| BB AIFSE 24 32 — — —

TE: D PRI 2) AL IFIE AR 3) TR IA] 3 4) B 5) AEBE I 18] 1 6) SIF RAERE ;7)90 dFEABEHE:8)90 d 5 T-AR5E,59)30 dAEAE ; 10) k2
SEETVEG LD AR R M 5 12) 0 P 5 13) AR R A5 14)R (VIER 5 15) ARz /Iy

Note: 1) Spleen preservation rate; 2) Conversion rate; 3) Operative time; 4) Pancreatic fistula rate; 5) Length of hospital stay; 6) Total complica-
tion rate; 7) 90-d reoperation rate; 8) 90-d readmission rate; 9) 30-d mortality; 10) Number of retrieved lymph nodes; 11) Intraoperative blood loss;

12) Wound infection; 13) Intraoperative blood transfusion rate; 14) R, resection; 15) Tumor size
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F1 MANARHERISE (£)

Table 1 General characteristics of the included studies (continued)

MEH B Rx Bk BMI /) NOS 4 EFL R
RDP LDP

H I, 2042014 ] BASIAFFE — — 6 2),3), 4), 5), 6),9), 10), 11), 13), 14), 15)

%z, 12014 ERIES] BRENIF5E = = 6 1), 3), 4), 5), 6), 8), 11), 13)

Eric, 2172015 i BABIAIFSE 24123 25.7+2.7 7 1), 4),5), 6), 12)

Zl, 4016 i BABIIF 5 — — 6 1),2),3),4), 5), 11), 12), 13), 15)

FHAHS, 4572016 i BABAFF 5T 23.91+4.35 23.12:+4.09 6 1),3), 5), 8), 11), 15)

Liu, 58172017 i BAF 5T — — 7 1),2),3),4),5),8), 11)

Telpo, 2512017 PUHEF BRI 5T 24.1(19~32)  24.5(18 ~31.5) 8 1),2),4), 6), 8), 11)

Xourafas, 222017 FE FAF 5T 28.8(15~55) 28.4(17~59) 9 1), 2), 4), 6),7), 8), 9), 12), 13)

Souche, %2018 e Ed| BASI 5 23(19~31) 25(20~34) 8 1), 4), 6),7), 8), 14)

Rodriguez, 252018 WL BAFNBIFSE 25(18 - 33) 27.3(20 - 41) 7 1), 4), 6), 8), 10), 11), 12), 13), 14)

Raoof, 25722018 FH BASIBIFSE — — 7 2).7),9), 14)

Magge, 25212018 FE BAZIBIF 5T 29.6+7.44 28.2+ 6.10 8 3),4), 6),7), 8),9), 11), 12)

Hong, %2019 i1 BAF R 5T 24.9+4.1 24.6+3.2 8 1), 4), 5), 6), 7), 10), 14), 15)

Marino, 2292019 N BABAFF 5T 25(71.4) 24(68.6) 7 1), 2), 4), 6), 7). 8), 9), 12), 13), 14)

Najafi, %2020 fh BAFIIFSE — — 8 1),4),5),6).7), 11)

TE D PRIRE  2) AP 5 3) F AR ;40 ERESR 5 5) (L BE I 5.6) ST R AEZE  7)90 d FRABEHE :8)90 d FEFAREE;9)30 dIsE 5 10)H 2
SEREEG VD AR 5 12) 405 TG 5 13) AR il % 5 14)R VIFR 5 15) g K

Note: 1) Spleen preservation rate; 2) Conversion rate; 3) Operative time; 4) Pancreatic fistula rate; 5) Length of hospital stay; 6) Total complica-
tion rate; 7) 90-d reoperation rate; 8) 90-d readmission rate; 9) 30-d mortality; 10) Number of retrieved lymph nodes; 11) Intraoperative blood loss;

12) Wound infection; 13) Intraoperative blood transfusion rate; 14) R resection; 15) Tumor size

2.2 Meta &R Al Meta 7P AT 45 s . 5 LDPAHIL, RDPFE(R T
2.2.1 PEIFME LTINS OURE T BE AR IR % (OR=0.36, 95% CI=0.24~
A G IF IS O o S PR K 5 R 45 F 9T TH] 0.52, P<0.00001) ([%2).

B S FibE (P=0%, P=0.74), % 111 & %500 B

RDP LDP Weight Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Telpo, &1 2017 1 28 5 26 45 0.16[0.02, 1.43] - — !
Liu, 2512017 30102 10 102 8.7 0.28 [0.07, 1.04]
Marino, 5% 2019 1 35 5 35 43 0.18[0.02, 1.60]
Raoof, 2522018 10 99 165 605 373 0.30[0.15, 0.59] ——
Xourafas, 2% 2017 17 200 112 694  41.0 0.48 [0.28, 0.83] — |
ZL, 5092016 0 85 2 36 3.1 0.08 [0.00, 1.72] 4
FEh, 22014 1 24 1 14 1.1 0.57[0.03, 9.81]
Total (95% CI) 573 1512 1000 0.36[0.24, 0.52] -
Total events 33 300
Heterogeneity: Chi’=3.54, df=6 (P=0.74); ’=0% f . | : |
Test for overall effect: Z=5.30 (P<0.000 01) 0.01 0.1 1 10 100
RDP LDP
B2 wHiEFER

Figure 2 Open conversion rate

2.2.2 g E L2 WA S TRGE TR g /~: S LDPAILL, RDPfEW] 2 & i AR S AR R
R, SRR B S R EA SR (P=69%, (OR=2.31, 95% CI=1.37~3.90, P=0.002) ([&3).
P=0.000 2), R HFEHLE N B . Meta 73 #7145 5 2
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RDP LDP Weight Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Random,95% CI M-H, Random, 95% CI
Eric, 25192015 9 17 7 18 72 1.77[0.46, 6.78] —t
Hong, 212019 30 46 47 182 11.0  5.39]2.70, 10.75] —
Telpo, 251" 2017 23 28 23 26 6.3  0.60[0.13,2.81] _—
Liu, %2017 62 102 50 102 119  1.61[0.92,2.81] —
Marino, %%/ 2019 14 35 10 35 9.2  1.67[0.61,4.52] -
Najafi, 25271 2020 23 24 27 32 4.0 4.26[0.46, 39.13] —_
Rodriguez, 552018 14 21 13 25 8.0  1.85[0.56,6.13] —
Souche, 4512018 13 15 12 23 56 5.96[1.09,32.57] —_——
Xourafas, 557 2017 16 200 60 694 117  0.92[0.52, 1.63] —
oz, 2014 40 64 7 44 94  8.81[3.40,22.85] _
Fri s, 472016 32 41 12 14 57  0.59[0.11.3.15] _—
7, 55192016 57 85 10 36 100  5.29[2.24,12.49] —_—
Total (95% CI) 678 1231 1000  2.31[1.37,3.90] o
Total events 333 278
Heterogeneity: Tau’=0.52; Chi’=35.88, df=11 (P=0.000 2); P=69% | } } } ]
Test for overall effect: Z=3.13 (P=0.002) 0.001 0.1 1 10 100
LDP RDP
E3 {REEE

Figure 3 Spleen preservation rate

2.2.3 BHAmEAASE 1 migpygls s NI . Meta 20 M7 45 R 75 . RDP 5 LDP R J5 &1
Wil T ARG BIFEIE A AR, FRERR TR & KIERFERERTG I FE X (OR=0.82, 95% CI=
PRSI A St (P=54%, P=0.02), RJAMEMLE — 0-55~121, P=0.32) (J4),

RDP LDP Weight Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Random,95% CI M-H, Random,l95% CI
Eric, 092015 8 17 7 18 59  1.40[0.36,5.35] —
Hong, Z5%12019 27 46 84 182 128  1.66[0.86,3.19]
Telpo, 25" 2017 2 28 4 26 3.8 0.42[0.07,2.53]
Magge, 55112018 126 196 74 93 13.8  0.46[0.26, 0.83] —
Marino, %%/ 2019 9 35 13 35 8.4  0.59[0.21, 1.63] —_—
Najafi, 25771 2020 10 24 11 32 7.8 1.36 [0.46, 4.06] —_—
Rodriguez, 552018 7 21 15 25 6.9  0.33[0.10, 1.12] e
Souche, 512018 5 15 11 23 59  0.55[0.14,2.10] —_—
Xourafas, &2 2017 11 200 326 694 177 1.41[1.03,1.93] -
v, %2014 18 64 18 44 107 0.57[0.25,1.27] _—
SR, 419 2014 11 24 7 14 61  085[0.23,3.17] _—
Total (95% CI) 670 1186 1000  0.82[0.55,1.21] R 2
Total events 334 570
Heterogeneity: Tau’=0.20; Chi’=21.93, df=10 (P=0.02); ’=54% ! } } } }
Test for overall effect: Z=1.00 (P=0.32) 0.05 0.2 1 5 20
RDP LDP

4 BHERERER

Figure 4 Opverall incidence of complications

2.2.4 FREEEAFR JLI3TPFIEIC S IRE T SHTEE R SR RDP 5 LDP RJGHEEL R EHF
Jie B A AR S MR RS I I A5 F 5 B G B B S TGt &= X (OR=1.03, 95% CI=0.83~1.28, P=
Bt (P=0%, P=0.88), R H[E &N AEAL, Meta 0.82) ([&5).
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RDP LDP Weight Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total (%) M-H, Fixed,95% CI M-H, Fixed, 95% CI

Eric, 2512015 7 17 6 18 2.1 1.40[0.35,5.51] —

Hong, 212019 4 46 19 182 44  0.82[0.26,2.53] _—

Telpo, 251812017 3 28 4 26 23 0.66[0.13,3.28] _—

Liu, Z£1°2017 31 102 36 102 156 0.80[0.45,1.44] —=

Magge, Z212018 79 196 35 93 177 1.12]0.67, 1.86] —a—

Marino, %%/ 2019 6 35 7 35 3.6 0.83[0.25,2.77] _J_

Najafi, 25771 2020 8 24 7 32 25 1.79]0.54,5.89] —_—

Rodriguez, %2018 8 21 14 25 49  0.48[0.15,1.58] _

Souche, 242018 6 15 10 23 3.0 0.87[0.23,3.25] _—

Xourafas, % 2017 42 200 128 694 282  1.18[0.80, 1.74] -

%z, 092014 18 64 16 44 85  0.68[0.30,1.56] ————

7, 55192016 28 85 8 36 47 1.72]0.69,4.26] -

S0, 25142014 11 24 6 14 26 1.13[0.30, 4.26]

Total (95% CI) 857 1234 1000  1.03[0.83,1.28] *

Total events 251 206

Heterogeneity: Chi’=6.67, df=12 (P=0.88); I’=0% } } | } |

Test for overall effect: Z=0.23 (P=0.82) 0.01 0.1 1 10 100
RDP LDP

BS5 BRELXEXR

Figure 5 Incidence of pancreatic fistula

2.25 Atb xR Bagdr (1) FAREE: 26 TiF
AR S 1= R S N1 N 1 P 95 T 6 3 8 o TN
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Table 2 Meta-analysis results of other outcome variables

FEA e (n) S itk

() Sk g IIATFFEL AR AT ORIMD(95% CI) P >
RDP LDP P(%) P
Rpgh mtetn
AR 1L (L) 9 585 386 B -17.89(-56.39~20.61) 0.36 92 <0.000 01
FARM ] (min) 6 512 303 BitiAIL -40.09(~77.64~-2.54) 0.04 91 <0.000 01
IG5 (n) 3 91 221 BEHL 2.06(0.65~3.47) 0.004 62 0.07
i = 6 429 848 il 0.78(0.47~1.29) 0.33 0 0.48
JilgEE RN (em) 4 196 246 BitiAIL 0.03(-0.36~0.42) 0.89 63 0.04
R VIR 6 240 884 E)e 0.99(0.68~1.44) 0.96 29 0.22
P NEEIE 7D
15 P 6 554 901 il 1.20(0.74~1.95) 0.45 0 0.61
90 d fF-F AR 9 702 1056 e 0.46(0.24~0.89) 0.02 0 0.85
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Table 3 Subgroup analysis
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Figure 6 Funnel plot based on pancreatic fistula rate
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