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Risk factor analysis of complications in robot-assisted surgery for
colorectal cancer based on Poisson regression
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Abstract Objective: To analyze risk factors for the occurrence and types of postoperative complications in robot-assisted colorectal
cancer surgery using a Poisson regression model. Methods: Retrospective data from 100 patients who underwent robot-assisted
surgery for colorectal cancer at the First Affiliated Hospital of Xi’an Jiaotong University from June 2023 to June 2024 were collected.
Univariate analysis and Poisson regression model were used to identify risk factors associated with the number of complication types.
Results: Postoperative complications occurred in 27% of patients. Pareto chart analysis revealed that “0 complication type” and “1
complication type” accounted for 91% of cases, categorized as “critical items” (common events). Univariate analysis identified ASA
classification, age = 65 years, lack of biannual maintenance for the surgical robot, and mid-to-low rectal cancer as risk factors for increased
complication types (P<0.05). Correlation analysis showed a positive association between these four factors and complication multiplicity
(P<0.001). Poisson regression further confirmed ASA class Il , tumor stage Il / IV, mid-to-low rectal cancer, comorbidities, and
lack of biannual robot maintenance as risk factors, while upper rectal cancer and BMI = 25 kg/m” were protective factors. Conclusion: The
number of postoperative complications after robot-assisted surgery for colorectal cancer is influenced by multiple factors. Clinicians should
prioritize interventions for ASA class 1Il , irregular robot maintenance, advanced tumor stages (Il / IV ), mid-to-low rectal cancer, and comorbidities,
which negatively impact outcomes.
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Table 1 Types and frequency of complications [n (% ) ]

EE=La e EIE
Y& O i x 94 (94.00)
=1 6 (6.00)
) 0 T 95 (95.00)
] 5 (5.00)
iZEEdEN x 94 (94.00)
=l 6 (6.00)
Y& 0% v 93 (93.00)
=l 7 (7.00)
Pifi B i x 97 (97.00)
=] 3 (3.00)
e R R x 98 (98.00)
=l 2 (2.00)
OB A % 99 (99.00)
=] 1 (1.00)
i &8 A F 500 mL = 92 (192.00)
2 8 (8.00)
HEE x 73 (73.00)
] 27 (27.00)
FHRAER L 0 b 73 (73.00)
1% 18 (18.00)
2 7 8 (8.00)
4 F 1 (1.00)
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Figure 1 Pareto chart of the number of complication types
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Table 2 Frequency of factors related to the number of
complication types [n (%) ]

=N Vi IEL

14 47 (47.00)
ASA 434R T4 34 (34.00)
M £% 19 (19.00)
|5 21 (21.00)
BB S A 1 #3 54 (54.00)
\e 25 (25.00)
T 57 (57.00)

B g ER AL
FEE 43 (43.00)
B 55 (55.00 )

PR

% 45 (45.00)
<65 37 (37.00)

Fik (%)
=65 63 (63.00)
<25 52 (52.00)

BMI ( kg/m?)
=25 48 (48.00)
b 42 (42.00)
EFIE
=) 58 (58.00 )
=5 38 (138.00)
EEFARRE (£)
<5 62 (62.00)
NBAFRRGERIT & 68 (68.00)
6 ™A EHp4EIP 2 32 (32.00)
& 38 (38.00)
hR I E

2 62 (62.00)
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Figure 2 Correlations heatmap
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Table 3 Univariate analysis of influencing factors for the number of complication types [n ( % ) ]

Bzt Vi 1 7 2 fi 4 Fh X’ P&
1% 41 (87.23) 6(12.77) 0(0.00) 0 (0.00) 19.101 0.001
ASA £ 4% 20 (58.82) 9(26.47) 5(14.71) 0 (0.00)
M4 9 (47.37) 5 (26.32) 4(21.05) 1(5.26)
11 & 15 (71.43) 4(19.05) 1(4.76) 1(4.76) 4.470 0.613
A 5 HA 1 23 38 (70.37) 11 (20.37) 5(9.26) 0(0.00)
VA 17 (68.00) 5 (20.00) 3(12.00) 0 (0.00)
TE 36 (63.16 ) 15 (26.32) 5(8.77) 1(1.75) 4.292 0.232
ik v
g 34 (79.07 ) 5(11.63) 4(9.30) 0(0.00)
. B 33 (73.33) 9 (20.00) 3(6.67) 0 (0.00) 1433 0.695
]
? % 37 (67.27) 11 (20.00) 6(10.91) 1(1.82)
<65 59 (92.19 ) 4(6.25) 1(1.56) 0(0.00) 42.013 <0.001
Fik (%)
=65 11 (30.56 ) 16 (44.44) 8 (22.22) 1(278)
<25 37 (71.15) 11 (21.15) 4(7.69) 0 (0.00) 1.382 0.710
BMI ( kg/m?)
=25 33 (68.75) 9(18.75) 5(10.42) 1(2.08)
e 30 (71.43) 8(19.05) 4(952) 0 (0.00) 0.800 0.849
EFFIE
2] 40 (68.97) 12 (20.69) 5(862) 1(1.72)
B4 FAZE =5 28 (73.68) 7(18.42) 3(7.89) 0 (0.00) 0.891 0.828
(£) <5 42 (67.74) 13 (20.97) 6 (9.68) 1(1.61)
MBRAFARGT & 8 (23.53) 16 (47.06) 9 (26.47) 1(2.94) 54.161 <0.001
6 ™ AEH4E 2 62 (93.94) 4(6.06) 0(0.00) 0(0.00)
FS 62 (95.38) 2(3.08) 1(154) 0 (0.00) 57.035 <0.001
RN E R
B 8 (22.86) 18 (51.43) 8 (22.86) 1(2.86
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Table 4 Variable assignment in Poisson regression
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Table 5 Parameter estimates of Poisson regression for the number of complication types
FEAR Bi& SE{& X' 1& P& OR1& 95% ClI
B -29.457 0.428 4745425 <0.001 — —

ASA 534 =TIl 1.087 0.339 10.294 0.001 2.966 1.5627~5.763

ASA £ = 11 0.378 0.311 1.474 0.225 1.459 0.793~2.686

BRI = IV 0.176 0.067 6.815 0.009 1.192 1.045~1.361

Bz 8 = 1 0.367 0.101 13.327 <0.001 1.444 1.185~1.758

BhEERLL = EER -0.597 0.083 51.778 <0.001 0.550 0.468~0.648

MR =% -0.119 0.073 2.628 0.105 0.888 0.769~1.025

Fik=65% =2 0.142 0.203 0.487 0.485 1.163 0.774~1.717

BMI = 25kg/m’= 2 -0.193 0.096 4.074 0.044 0.824 0.683~0.994

EHE=F 0.172 0.005 1378.847 <0.001 1.188 1.177~1.198

EEFRER <5F =2 0.040 0.051 0.608 0.436 1.041 0.942~1.150

MBAFARRGARTE 6 PETHEY =2 0.744 0.049 230.157 <0.001 2.104 1.911~2.316

PREERHE =2 2.281 0.894 2.551 0.011 9.788 1.697~56.473
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