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Abstract: Objective To investigate the short- and long-term prognoses and the risk factors affecting “text-
book outcome” (TO) after laparoscopic pancreaticoduodenectomy (LPD) for pancreatic ductal adenocar-
cinoma (PDAC). Methods The clinical and follow-up data of patients diagnosed with PDAC and treated
with LPD from January 2019 to Dec-
ember 2022 were retrospectively anal-
yzed. The prognosis was compared bet-

ween TO and non-TO groups, and uni-
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independent prognostic factors for TO.
Results
enrolled in this study, including 185
cases in the TO group and 99 cases in
the non-TO group. The 1-, 3- and 5-year
overall survival (OS) rates of the TO

A total of 284 patients were
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and non-TO groups with PDAC were 87.3% vs. 85.9%, 52.5%
vs. 38.4%, and 18.0% vs. 4.5%, respectively (P=0.020); the
recurrence-free survival (RFS) rates were 74.1% vs. 65.7%,
27.1% vs. 21.0%, and 10.0% vs. 0%, respectively (P=0.042).
Multivariate logistic regression analysis showed that operation
time >360 min (OR=0.561, 95%CI: 0.321-0.979, P=0.042),
intraoperative blood loss >400 ml (OR=0.392, 95%CI: 0.175-
0.879, P=0.023), hard or tough texture of pancreas (OR=2.240,
95%CI: 1.247-4.022, P=0.007), and main pancreatic duct dia-
meter >3 mm (OR=1.931, 95%CI: 1.126-3.312, P=0.017) were
independent prognostic factors for TO. Conclusion After the
learning curve, more than 60% of patients with PDAC can
achieve TO after LPD. The chances of achieving TO are
significantly reduced when the operation time >360 min, the
intraoperative blood loss >400 ml, the texture of pancreas was
soft, and the diameter of the main pancreatic duct >3 mm.

Key words: Pancreatic ductal adenocarcinoma; Laparoscopic
pancreaticoduodenectomy; Textbook outcome; Risk factor;
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Table 1 Baseline characteristics of TO and non-TO patients with PDAC following LPD

Variables Total (n=284) TO group (n=185) Non-TO group (#=99) P
Gender 0.701
Male 162 (57.0) 104 (56.2) 58 (58.6)
Female 122 (43.0) 81 (43.8) 41 (41.4)
Age (years) 0.390
<60 139 (48.9) 94 (50.8) 45 (45.5)
>60 145 (51.1) 91 (49.2) 54 (54.5)
BMI (kg/m?®) 0.559
<25 204 (71.8) 135 (73.0) 69 (69.7)
225 80 (28.2) 50 (27.0) 30 (30.3)
ASA grade 0.991
<1 238 (83.8) 155 (83.8) 83 (83.8)
I 46 (16.2) 30 (16.2) 16 (16.2)
Comorbidities 0.032
None 195 (68.7) 135 (73.0) 60 (60.6)
One or more 89 (31.3) 50 (27.0) 39 (39.4)
Smoking history (years) 0.306
<10 18 (6.3) 12 (6.5) 6 (6.1)
210 60 (21.1) 44 (23.8) 16 (16.2)
Alcohol use history (years) 0.716
<10 32 (11.3) 21 (11.4) 11 (11.1)
=10 50 (17.6) 35(18.9) 15 (15.2)
Jaundice 158 (55.6) 99 (53.5) 59 (59.6) 0.326
ALB (g/L) 39.3 (36.3-41.6) 39.2 (35.8-41.7) 39.4 (36.9-41.3) 0.989
Glu (mmol/L) 5.7 (5.0-6.8) 5.6 (5.0-6.7) 5.7 (5.0-7.2) 0.535
TBIL (umol/L) 45.1 (11.6-172.2) 39.6 (11.0-173.3) 67.6 (12.3-172.4) 0.224
Hb (g/L) 126.0 (117.0-136.0) 126.0 (117.0-135.0) 127.0 (115.0-139.0) 0.428
RBC (10"*/L) 4.2 (3.8-4.4) 4.1 (3.8-44) 4.2 (3.7-4.5) 0.768
WBC (10°/L) 5.7 (4.9-6.9) 5.7 (4.9-7.0) 5.4 (4.7-6.7) 0.303
PLT (10°/L) 218.5 (182.3-268.8) 221.0 (186.5-271.0) 207.0 (173.0-246.0) 0.031
CEA (ng/ml) 3.0 (1.9-4.6) 3.0 (1.9-4.3) 2.9 (2.0-5.5) 0.727
CA19-9 (U/ml) 143.3 (41.1-326.1) 150.9 (41.1-325.9) 140.6 (39.1-333.6) 0.469
CA125 (U/ml) 14.4 (9.8-23.1) 13.6 (9.5-21.5) 14.9 (10.5-23.7) 0.283

Notes: Data are presented as n (%) or median (IQR); TO: textbook outcome; PDAC: pancreatic ductal adenocarcinoma; LPD: laparoscopic
pancreatoduodenectomy; BMI: body mass index; ASA: American Society of Anesthesiologists; ALB: albumin; Glu: glucose; TBIL: total bilirubin;
Hb: hemoglobin; RBC: red blood cell; WBC: white blood cell; PLT: platelet; IQR: interquartile range.
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Table 2 Intraoperative and postoperative results of TO and non-TO patients with PDAC following LPD

Variables Total (n=284) TO group (n=185) Non-TO group (#=99) P
Operative duration (min) 315.0 (245.0-365.0) 295.0 (245.0-360.0) 335.0 (250.0-375.0) 0.054
Tumor size (cm) 3.0 (2.5-4.0) 3.0 (2.5-4.0) 3.0 (2.0-3.8) 0.094
Lymph node dissection 13.0 (10.0-16.0) 14.0 (10.0-16.5) 13.0 (9.0-16.0) 0.411
Intraoperative blood loss (ml) 200.0 (150.0-300.0) 200.0 (150.0-250.0) 250.0 (200.0-350.0) <0.001
Transfusion 37 (13.0) 23 (12.4) 14 (14.1) 0.683
Lymphatic metastasis 116 (40.8) 71 (38.4) 45 (45.5) 0.248
Perineural invasion 160 (56.3) 99 (53.5) 61 (61.6) 0.190
Vascular invasion 36 (12.7) 23 (12.4) 13 (13.1) 0.841
Vascular reconstruction 15(5.3) 9(4.9) 6(6.1) 0.668
Texture of pancreas, hard or tough 90 (31.7) 69 (37.3) 21 (21.2) 0.005
Main pancreatic duct diameter > 3 mm 120 (42.3) 88 (47.6) 32(32.3) 0.013
RO resection 260 (91.5) 171 (92.4) 89 (89.9) 0.465
TNM staging (eighth) 0.129

<1 131 (46.1) 87 (47.0) 44 (44.4)

Il 124 (43.7) 84 (45.4) 40 (40.4)

I 29 (10.2) 14 (7.6) 15 (15.2)
Tumor differentiation 0.432

Well 50 (17.6) 30 (16.2) 20 (20.2)

Moderate 132 (46.5) 88 (47.6) 44 (44.4)

Poor 102 (35.9) 67 (36.2) 35(35.4)
Adjuvant treatment 208 (73.2) 142 (76.8) 66 (66.7) 0.088

£ 3 BEEMZEZELogisticE IS PDACEZTLPDARF“HRBRER"HWEIMEZ
Table 3 Univariate and multivariate Logistic regression analyses of independent risk factors of TO in patients with PDAC
following LPD

Variables Univariate analysis Multivariate analysis
B OR (95%CI) P B OR (95%CI) P

Age (>60 vs. <60 years) —0.215 0.807 (0.494-1.316) 0.390
Gender (male vs. female) —0.097 0.908 (0.554-1.488) 0.701
BMI (>25 vs. €25 kg/m®) —0.160 0.852(0.498-1.458) 0.559
ASA classification (Il vs. <) 0.004 1.004 (0.518-1.948) 0.991
Comorbidities (=1 vs. none) —-0.562 0.570 (0.340-0.956) 0.033 —0.472 0.624 (0.361-1.079)  0.091
Preoperative jaundice (yes vs. no) —0.248 0.780 (0.476-1.280) 0.326
Operative duration (>360 vs. <360 min) —-0.575 0.563 (0.331-0.955) 0.033 —0.578 0.561 (0.321-0.979)  0.042
Number of lymph nodes dissected (>14 vs. <14) 0.043 1.044 (0.631-1.727) 0.868
Intraoperative blood loss (>400 vs. <400 mL) -1.009 0.365 (0.169-0.786) 0.010 —0.935 0.392 (0.175-0.879)  0.023
Intraoperative transfusion (yes vs. no) —0.149 0.862 (0.422-1.761) 0.684
Vascular reconstruction (yes vs. no) —0.232  0.793 (0.274-2.295) 0.668
Pancreatic texture (tough/hard vs. soft) 0.793 2.209 (1.254-3.893) 0.006 0.806 2.240 (1.247-4.022) 0.007
Main pancreatic duct diameter (>3 vs. <3 mm) 0.642 1.899 (1.140-3.165) 0.014 0.658 1.931 (1.126-3.312) 0.017
TNM staging (eighth)

s <1 —0.751 0.472 (0.209-1.065) 0.071

Imvs. < 1 —0.811 0.196 (0.237-1.009) 0.053
Tumor differentiation

Moderate vs. well —0.288 0.750 (0.383-1.468) 0.401

Poor vs. well —0.244 0.784 (0.390-1.575) 0.493

(P=0.117) , {HTOZ EHWRESTIE L TAETOH — BEESERT—iEHVIGRA (LPD) LIHAIG/N, K

s, ILE3, SPREFPLRATE) IZIART, IR AEBOREEZ 1R
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Figure 2 Kaplan-Meier curves of OS for TO and non-TO
patients with PDAC
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Figure 3 Kaplan-Meier curves of RFS for TO and non-TO
patients with PDAC
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