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Abstract

Background and Aims: Pancreatoduodenectomy (PD) is a classic surgical method for treating
malignant tumors at the pancreatoduodenal junction and other related diseases. Despite advancements in
surgical techniques, the incidence of severe postoperative complications remains high. These
complications not only affect the patient's recovery process but also pose life-threatening risks.
Therefore, predicting the risk of severe complications after PD is crucial for developing targeted
prevention and treatment strategies. Recently, sarcopenia, a condition associated with an increased risk of
various postoperative complications, has garnered significant attention. The POSSUM scoring system,
widely used for surgical risk assessment, has shown preliminary validation in its predictive efficacy. This
study was conducted to identify risk factors for severe complications following PD and to develop a risk
prediction model based on sarcopenia combined with POSSUM score to improve the accuracy of
predicting severe postoperative complications and provide a scientific basis for clinical decision-making.
Methods: The clinical data of 79 patients who underwent PD from 2016 to 2023 were retrospectively
analyzed. The skeletal muscle index at the third lumbar vertebra was obtained using Slice Omatic
software, and sarcopenia was diagnosed based on this index. Postoperative complications were recorded
and graded according to the Clavien-Dindo classification, categorizing them into severe complications
(>1lla) and non-severe complications (<Illa). The POSSUM scoring system was used to assess surgical
risk, and the receiver operating characteristic (ROC) curve was plotted to evaluate the predictive efficacy
of the POSSUM score for severe complications after PD, with the optimal cutoff point determined by the
Youden index. Univariate and binary multivariate Logistic regression analyses were conducted to
identify independent risk factors for severe postoperative complications. Subsequently, a nomogram risk
prediction model was constructed using R language, and its predictive efficacy was comprehensively
evaluated using the ROC curve, calibration curve, the Hosmer-Lemeshow goodness-of-fit test, and
internal validation of the concordance index.

Results: Among the 79 patients, 41 had sarcopenia, and 38 did not. The incidence of severe
postoperative complications was 27.85%. Significant differences were found between the severe and non-
severe complication groups regarding age, sarcopenia, POSSUM score, intraoperative blood loss,
preoperative white blood cell count, and preoperative neutrophil count (all P<0.05). Binary Logistic
regression analysis showed that sarcopenia, POSSUM score, and intraoperative blood loss were
independent risk factors for severe postoperative complications after PD (all P<0.05). The risk prediction
model constructed based on these risk factors had an area under the ROC curve (AUC) of 0.895 9. The
calibration curve of the prediction model was close to the ideal curve, indicating good predictive
accuracy. The Hosmer-Lemeshow goodness-of-fit test also suggested a good fit for the prediction model,
and internal validation of the concordance index confirmed the nomogram model's good predictive

ability.
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Conclusion: Sarcopenia, POSSUM score, and intraoperative blood loss are independent risk factors for

severe postoperative complications after PD. The risk prediction model based on sarcopenia combined

with the POSSUM score has high predictive efficacy, providing clinicians with a more accurate risk

assessment tool and can help develop individualized prevention and treatment strategies to reduce the

incidence of severe postoperative complications following PD.
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Figure 1 Slice Omatic delineation of skeletal muscle area at the L3 level

A: Sarcopenia; B: Non-sarcopenia
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Table1l Types and cases of postoperative severe
complications [n(%)]
IR HifE
e 10(12.66)
JIELT - 3(3.80)
I S A 3(3.80)
THAGIE H i 2(2.53)
Yo 2(2.53)
HE et 1(1.27)
Ji eI 1(1.27)
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Figure 2 ROC curve of sarcopenia for predicting severe

complications
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JEE I RAEH BB AR . 2 ARE I E (¥ P<0.05), WidlEHHAIGIRE 25 LG0T
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Table 2 Univariate analysis of serious postoperative complications after PD

T H e E I EZAEL (n=57) JEEI KA (n=22) Xz P
PER(%))
% 31(54.39) 17(77.27)
3.487 0.062
& 26(45.61) 5(22.73)
RS n(%)]
<65 45(78.95) 12(54.55)
4.704 0.030
>65 12(21.05) 10(45.45)
BMI [kg/m®,n(%)]
<24 38(66.67) 17(77.27)
0.844 0.358
>24 19(33.33) 5(22.73)
P [n(%)]
& 43(75.44) 17(77.27)
0.029 0.864
= 14(24.56) 5(22.73)
JEIBF AR [n(%)]
o 43(75.44) 14(63.64)
1.100 0.294
el 14(24.56) 8(36.36)
ARFST R [n(%)]
b/ 53(92.98) 17(77.27)
2.481 0.115
f 4(7.02) 5(22.73)
BRI (%))
& 50(87.72) 20(90.91)
0.000 0.996
= 7(12.28) 2(9.09)
LR (%))
= 44(77.19) 18(81.82)
0.020 0.886
P 13(22.81) 4(18.18)
IR INAE (% )]
7 44(77.19) 21(95.45)
2.486 0.115
= 13(22.81) 1(4.55)
ARHTEEA[/L,n(%)]
<35 13(22.81) 1(4.55)
2.486 0.115
>35 44(77.19) 21(95.45)
ARATIH [ (% )]
i 43(75.44) 15(68.18)
0.428 0.513
s 14(24.56) 7(31.82)
TR [0 (% )]
L3¢ 13(22.81) 4(18.18)
fifi 6(10.52) 6(27.27) 3.165 0.205
rh 4 38(66.67) 12(54.55)
B H AR [mm, n(%)]
<3 27(47.37) 13(59.09)
0.873 0.350
>3 30(52.63) 9(40.91)
PP 5[ (%)
A 53(92.98) 17(77.27)
2.481 0.115
R 4(7.02) 5(22.73)
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Table 2 Univariate analysis of serious postoperative complications after PD (continued)
T H A= E I LAEH (n=57) JEH I A AEL (n=22) Xz P
Jis K/ Nem,n(%)]
<3 31(54.39) 8(36.36)
2.063 0.151
>3 26(45.61) 14(63.64)
LSS0 (%)
T 42(73.68) 17(77.27)
0.108 0.742
& 115(26.32) 5(22.73)
WUER(%)]
o 34(59.65) 4(18.18)
10.934 0.001
el 23(40.35) 18(81.82)
POSSUM #¥-43+{n(%)]
<0.502 5 42(73.68) 3(13.64)
23.347 0.000
>0.502 5 15(26.32) 19(86.36)
A& mL, n(%)]
<400 41(71.93) 5(22.73)
15.799 0.000
>400 16(28.07) 17(77.27)
FARME] (min,x + s) 422.54+118.03 455.45+128.05 1.085 0.281
ARHGENALTZ [ wmol/L, M(IQR)] 138.1(74.55~245.80) 143.35(13.08~250.90) -0.580 0.562
ARATMLLE A (/L% + 5) 132.32+15.76 129.00+19.18 -0.788 0.433
AT A AR E[10°/L, M(IQR) ] 6.86(5.64~8.53) 13.18(5.69~19.80) -2.095 0.036
R A AR AR (1071, M(IQR)] 4.56(3.47~5.93) 9.31(3.58,11.64) -2.647 0.008
RELG FAE[10%/1, MCTQR)] 1.46(1.005~1.81) 1.52(1.03~3.02) -0.596 0.551
CA19-9 7K [kU/L, M(IQR)] 150.3(86.09~322.04) 134.85(38.22~440.39) -0.623 0.533

25 REFEHEERN T % EZE Logistic [E13
ST
¥ B R o M O R B AR R LA E
POSSUM ¥ 75 . AR HI LB . ARHIT 40 i K - B
PERLAE MBS B AR, AT, A T
Z W &K Logistic [ 0 70 #r o Z5 R B, LD E

POSSUM 43 5 A o i IfiL 5 R PD AR J5 ™ 5 I & i
A ST G (3 P<0.05) (F3), Hd, gL
At K POSSUM 43 B9 ROC i1 2% 40 fir &, [5) i 22 441
A b o T ™ E O RORE (1 ROC T2, AUC K
0.780 (&l4),

*3 PDAREEEHKIEITEEZE Logistic @S HTER

Table 3 Results of binary multivariate Logistic regression analysis of serious postoperative complications after PD

gk EVEER bRt Waldly? P OR(95% CI)

AR 0.375 0.882 0.208 0.648 1.455(0.290~7.286)
WL -1.863 0.849 4.809 0.028 0.155(0.029~0.820)
POSSUM ¥4 -1.890 0.882 4595 0.032 0.151(0.027~0.850)
AR i -1.844 0.809 5.199 0.023 0.158(0.032~0.772)
AR 20 AR 0.100 0.086 1362 0.243 1.106(0.934~1.308)
8 i R -0.039 0.127 0.097 0.756 0.961(0.750~1.233)
fip il 0.429 1.224 0.123 0.726 1.536
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Figure 4 ROC curve of intraoperative bleeding volume for 0.2
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