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Abstract

Key words

Background and Aims: There is currently no consensus on whether the pancreaticoduodenectomy with
Heidelberg triangle operation (PDignaie) O the standard radical pancreaticoduodenectomy
(PDgrnparp) 1s more beneficial for patients with pancreatic cancer, and no large-scale multicenter studies
have confirmed this. Therefore, this study was conducted to compare the clinical efficacy and safety of
PDrianaie and PDgranparp fOT treating pancreatic cancer through a Meta-analysis.

Methods: Relevant literature comparing the two surgical approaches comparing the two surgical
approaches for treating pancreatic cancer was screened from Chinese and English databases based on
inclusion criteria. The search timeframe extended from the inception of the databases to May 2024, and
Review Manager 5.3 software was used for Meta-analysis of the extracted outcome variables.

Results: A total of 6 retrospective studies were included, comprising 658 patients, with 315 in the
PD riangee group and 343 in the PDgpnparp group. The Meta-analysis results showed that the operative
time in the PDqp anq1 e group was longer than that in the PDgp\parp group (OR=1.52, 95% CI=0.42-2.61,
P=0.007), the lymph node dissection rate was higher in the PD .y ngur group (OR=0.70, 95% CI=0.4-
1.01, P<0.000 01), and the R resection rate was also higher in the PDyp v e group (OR=1.63, 95% CI=
1.03-2.58, P=0.04). The incidence rates of postoperative lymphatic fistula and diarrhea were higher in
the PD g angie group compared to the PDgrparp group (OR=5.60, 95% CI=1.81-17.29, P=0.003; OR=
0.13, 95% CI=0.07-0.20, P<0.000 1). The length of hospital stay was longer in the PD gangie roup
(OR=0.40; 95% CI=0.14-0.65, P=0.003). The overall survival rates at 1 and 2 years were significantly
better in the PDqpangie group compared to the PDgpuwparp group (OR=2.19, 95% CI=1.27-3.76, P=
0.005; OR=1.65, 95% CI=1.01-2.67, P=0.04), and the 1-year disease-free survival rate was also
significantly higher in the PDiangie group (OR=3.71, 95% CI=2.27-6.07, P<0.000 01), although
the difference in the 2-year disease-free survival rate between the two groups was not statistically
significant (OR=2.63, 95% CI=0.91-7.59, P=0.07).

Conclusion: PDg;, 1 1S @ safe and effective treatment for pancreatic cancer. Compared to PDgpsnparps
PDpiancie Significantly improves the R, resection rate, thereby enhancing the postoperative disease-free
survival rate and achieving a better long-term prognosis.

Pancreatic Neoplasms; Pancreaticoduodenectomy; Lymph Node Excision; Meta-Analysis
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PD_., ANGLEﬁﬂ PDg,, wparn Al Weight Std.Mean Difference Std.Mean Difference
Study or Subgroup Mean SD Total Mean SD  Total (%) IV, Random,95% CI 1V, Random, 95% CI
TARE, 4172021 33485 24.95 39 305.09 24.54 45 25.7 1.1910.73, 1.66] [
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Heterogeneity: Tau’=1.15; Chi*=48.73, df=3 (P<0.000 01); I*=94% +— —t
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WAL, 132022 480 234 27 563 278 24 25.5 -0.29 [-0.84, 0.27]
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TR, 402024 1123 215 40 965 256 57 535 0.65[0.24, 1.07]
Total (95% CI) 79 102 100.0 0.70 [0.40, 1.01] \
Heterogeneity: Chi’=0.12; df=1 (P=0.72); I’=0% —t
Test for overall effect: Z=4.55 (P<0.000 01) -10-5 0 5 10
PD'I‘RIAVGI,EéE PDS’I‘ANI)AR])gE- C
PD,nere 2L PD; oarn Weight 0dds Ratio Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Klotz, 251512021 20 108 20 108 56.3 1.00[0.50, 1.99]
THRE, F72021 30 39 24 45 17.8 2.92(1.13,7.52] —
Lei, 25" 2024 70 71 77 79 35 1.820.16, 20.49] —_—t
TR, 51 2024 31 40 35 57 224 2.17[0.87, 5.40] —tp—
Total (95% CI) 258 289 100.0 1.63[1.03, 2.58] L 2
Total events 151 156
Heterogeneity: Chi’=3.77, df=3 (P=0.29); I’=20% | } J |
Test for overall effect: Z=2.09 (P=0.04) 0.001 0.1 1 10 1 000
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Figure 2 Comparison of surgical variables

R, resection rate
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PDTmAy«;ugﬁ PD&T,\NDARDQ Weight Risk Difference Risk Difference
Study or Subgrou; Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Klotz, %5151 2021 12 108 17 108 33.0 ~0.05 [-0.14, 0.04] *
RS, %17 2021 10 39 19 45 12.8 0.06 [-0.12, 0.24] e
LA 2022 1 30 1 30 9.2 0.00 [-0.09, 0.09] v
WAL, 12022 13 27 11 24 7.8 0.02 [-0.25, 0.30] —_—
FHRA, 2022024 5 40 9 57 144 ~0.03[-0.17,0.11] e
Lei, 45112024 20 71 11 79 229 0.14[0.01,0.27] -
Total (95% CI) 315 343 100.0 0.02[-0.04, 0.08] 3
Total events 61 58
Heterogeneity: Chi’=6.44, df=5 (P=0.27); I*=22% T U
Test for overall effect: Z=0.74 (P=0.46) -1 =05 0 05 1
Pl PDowdl A
PDy el | LI | Weight Risk Difference Risk Difference
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Klotz, 411512021 7 108 2 108 386 0.05 [-0.01, 0.10]
TR, %17 2021 1 39 2 45 14.9 ~0.02 [-0.10, 0.06]
AR RN 2022 1 30 1 30 10.7 0.00 [<0.09, 0.09]
WA, 4512022 4 27 4 24 9.1 ~0.02[-0.22, 0.18]
Lei, %'12024 8 71 3 79 26.7 0.07 [-0.01, 0.16]
Total (95% CI) 275 286 100.0 0.03[-0.01, 0.07]
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Heterogeneity: Chi’=3.63, df=4 (P=0.46); I’=0%
Test for overall effect: Z=1.69 (P=0.09) -Lo-05 0 05 1
POy, 41 PDdl B
PD,,, ,\Nm_zgﬁ PDg,inp, Am,ﬁ Weight Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
FARE, 4172021 6 39 1 45 255 8.000.92, 69.69] ——
Lei, 4112024 4 71 1 79 29.0 4.660.51,42.68] -—
FART, 2172024 6 40 2 57 455 4.85[0.93,25.43] .
Total (95% CI) 150 181 100.0 5.60[1.81,17.29] E
Total events 16 4
Heterogeneity: Chi’=0.16, df=2 (P=0.92); I*=0% ——
Test for overall effect: Z=2.99 (P=0.003) 0.001 01 1 10 1000
Pyl Pouft C
PD. e PDg; woarn 2l Weight Risk Difference Risk Difference
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Klotz, 411512021 7 108 8 108 33.0 ~0.01 [-0.08, 0.06]
R, 4172021 3 39 2 45 12.8 0.03 [-0.07, 0.14]
AR 2022 1 30 1 30 9.2 0.00 [-0.09. 0.09]
WAL, A 2022 1 27 2 24 7.8 ~0.05[-0.18, 0.09]
R, %1% 2024 3 40 4 57 14.4 0.00 [-0.10, 0.11]
Lei, 251112024 7 71 8 79 229 ~0.00 [-0.10, 0.09]
Total (95% CI) 315 343 100.0 -0.00 [-0.04, 0.04]
Total events 22 25
Heterogeneity: Chi*=0.93, df=5 (P=0.97); I*=0%
Test for overall effect: Z=0.12 (P=0.90) -05-025 0 02505
PDiesdl Pl D
PD o Bl PD, wormndl Weight Risk Difference Risk Difference
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Klotz, %2021 10 108 10 108 33.0 0.00 [-0.08, 0.08] -+
RS, 472021 4 39 3 45 12.8 0.04 [-0.08, 0.16] -
D ARARN 2022 1 30 2 30 9.2 ~0.03 [-0.14, 0.08] -
HHAE, 132022 6 27 4 24 7.8 0.06 [-0.16, 0.27] —r—
FARB, 412024 6 40 4 57 14.4 0.08 [-0.05, 0.21] T
Lei, 41112024 13 71 8 79 229 0.08 [-0.03, 0.19] —
Total (95% CI) 315 343 100.0 0.04 [-0.01,0.08] ¢
Total events 40 31
Heterogeneity: Chi’=3.48, df=5 (P=0.63); I’=0% ——
Test for overall effect: Z=1.48 (P=0.14) ~05-025 0 02505
Pl PDgol  E
PD o Bl PD nparo L Weight Risk Difference Risk Difference
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Klotz, %1 2021 31 108 13 108 453 0.17[0.06, 0.27] -+
AR 2022 1 30 1 30 12.6 -+
AR, 192022 3 27 2 24 10.7 . ——
Lei, 21112024 18 71 6 79 314 0.18[0.06, 0.29] -+
Total (95% CI) 236 41 100.0 0:13[0.07, 0.20] *
Total events 53 22
Heterogeneity: Chi’=10.94, df=3 (P=0.01); I’=73% _—
Test for overall effect: Z=4.14 (P<0.000 1) -05-025 0 02505
PDrsesl Pl F
PD,y ol PDy, ol Weight Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Klotz, 45512021 70 108 62 108 59.1 1.37[0.79, 2.37]
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