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[ Abstract)] Objective To analyze and construct a predictive model for postanesthesia care unit
(PACU) retention in patients undergoing laparoscopic cholecystectomy (LC) under general anesthesia, providing
reference for the efficient operation of PACU. Methods Patients who underwent general anesthesia LC at
Mianzhu People's Hospital from January 2023 to November 2024 were selected as the research subjects. Clinical
data of patients before and during operation, and during PACU were collected. Patients were divided into PACU
retention group and non-retention group according to whether the PACU stay was longer than 1 hour. Lasso
regression and Logistic regression were used to select and construct predictive model and then nomogram
were constructed. Using Bootstrap method to resample 1,000 times for internal validation. The discrimination,
calibration, clinical applicability, and effectiveness of the prediction model were evaluated using the receiver
operating characteristic curve and its area under the curve (AUC), Hosmer-Lemeshow goodness of fit test,
calibration curve, clinical decision curve, and clinical impact curve, respectively. Results A totol of 600 patients
were included and 104 experienced PACU retention. Through Lasso regression and Logistic regression, K ion
concentration, tracheal extubation time, agitation during awakening, and nausea and vomiting during PACU
were identified as influence factors for PACU retention. The AUC of the prediction model was 0.803[95%CI(0.755,
0.850)]. The Hosmer-Lemeshow goodness of fit test showed no statistically significant difference (y*=1.660,
P=0.572). Based on Bootstrap resampling 1,000 times, the results showed AUC was 0.803[95%CI(0.756, 0.853)].
The calibration curve showed a basic fit between the predicted probability and the actual occurrence probability.
The clinical decision curve showed that within the threshold for predicting probability range of 0.00~0.68, the
clinical net benefit of intervening based on the predicted probability of the model was higher than that of not
intervening in all individuals and intervening in all individuals. The clinical impact curve showed that when the
threshold for predicting probability was greater than 0.30, there was an overlap match between the predicted
PACU retention rate and the actual PACU retention rate per 1,000 people. Conclusion K ion concentration,
tracheal extubation time, agitation during awakening, and nausea and vomiting during PACU are influencing
factors for PACU retention of LC patients. The predictive model constructed based on these factors has good
discrimination, calibration, clinical applicability, and effectiveness, and can provide reference for identifying
high-risk PACU retention patients after LC surgery.
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F1 WABERIFELR (1, %)
Table 1. Comparison of general characteristics between two groups of patients (, %)
HEAE &t (n=600) AL (n=496 ) WELLH (n=104) Ul Pt
TE5 1.690  0.194
5 185 (30.83) 159 (32.06) 26 (25.00)
‘e 415 (69.17) 337 (67.94) 78 (75.00)
R (%) 3219 0.200
<50 199 (33.17) 172 (34.68) 27 (25.96)
50~<60 198 (33.00) 158 (31.86) 40 (38.46)
=60 203 (33.83) 166 (33.46) 37 (35.58)
BMI (kg/m?) " 2436 (2222, 26.58) 2427 (2234, 26.49) 24.43 (22.04, 27.13) 25883.500  0.955
ZHE R 2799 0.424
AN AR 204 (34.00) 163 (32.86) 41 (39.42)
Wi 201 (33.50) 165 (33.27) 36 (34.62)
e 74 (12.33) 64 (12.90) 10 (9.62)
KEFAR KL 121 (20.17) 104 (20.97) 17 (16.35)
ASATT - 0.113"
1 37 (6.17) 34 (6.85) 3(2.88)
2 520 (86.67) 428 (86.29) 92 (88.46)
3 42 (7.00) 34 (6.85) 8 (7.69)
4 1(0.17) 0 (0.00) 1(0.96)
JREF AT A 2 124 - 0.173"*
Jc 599 (99.83) 496 (100.00) 103 (99.04)
H 1(0.17) 0 (0.00) 1(0.96)
W4 s 0396  0.529
Jc 432 (72.00) 354 (71.37) 78 (75.00)
H 168 (28.00) 142 (28.63) 26 (25.00)
PRI 1.966  0.161
Jc 540 (90.00) 442 (89.11) 98 (94.23)
H 60 (10.00) 54 (10.89) 6 (5.77)
v I S 3237 0.072
G 485 (80.83) 408 (82.26) 77 (74.04)
H 115 (19.17) 88 (17.74) 27 (25.96)
DR L 0.145  0.703
G 533 (88.83) 439 (88.51) 94 (90.38)
H 67 (11.17) 57 (11.49) 10 (9.62)
g 2 - 0.105*
J 589 (98.17) 489 (98.59) 100 (96.15)
A 11 (1.83) 7 (1.41) 4(3.85)
A SR - 0.366"
G 580 (96.67) 481 (96.98) 99 (95.19)
A 20 (3.33) 15 (3.02) 5(4.81)
I Ry - 0.317°
Jc 598 (99.67) 495 (199.80) 103 (99.04)
A 2(0.33) 1(0.20) 1(0.96)
COPDH 0.013  0.910
Jc 507 (84.50) 420 (84.68) 87 (83.65)
H 93 (15.50) 76 (15.32) 17 (16.35)
KREY ksl - 1.000"
Jc 598 (99.67) 494 (199.60) 104 (100.00 )
H 2(033) 2 (0.40) 0 (0.00)
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g1
HFAE &t (n=600) AR B (n=496) WEERAL (n=104) U’ PfH
TR R - 0.255"
J 587 (97.83) 487 (98.19) 100 (96.15)
H 13 (2.17) 9 (1.81) 4(385)
DR - 0.5347
o 596 (99.33) 493 (99.40) 103 (99.04)
H 4 (0.67) 3(0.60) 1(0.96)
Hb (g/L)° 135.50 (126.00, 146.00)  136.00 (126.00, 147.00)  134.50 (126.00, 144.00) 27 031.000 0.441
PLT ( x10%/L) ° 192.00 (153.00, 239.50)  193.00 (153.00, 238.25)  190.50 (154.00, 245.25)  25213.500 0.719
K* (mmol/L) * 4.08 (3.81, 4.36) 4.10 (3.82, 4.38) 4.00 (3.78, 4.23) 28 774.500 0.064
ALT (U/L) ™ 25.50 (17.00, 44.00) 26.00 (17.00, 45.00) 24,00 (18.00, 42.25) 25 135.000 0.683
AST (U/L) " 25.00 (20.00, 34.00) 25.00 (20.00, 34.00) 24.00 (21.00, 33.25) 26 005.000 0.895
GGT (U/L) ™ 33.00 (20.00, 73.00) 33.00 (20.00, 73.25) 31.50 (21.75, 65.50) 25 895.500 0.949
PT (s) " 11.40 (10.80, 12.20) 11.40 (10.80, 12.20) 11.41 (10.90, 12.22) 25 059.000 0.649
APTT (s) ° 28.80 (26.60, 31.60) 28.85 (26.50, 31.60) 2871 (27.12, 31.64) 24 985.000 0.616
GLU (mmol/L,) * 5.05 (4.53, 5.64) 5.04 (4.53, 5.62) 5.17 (4.56, 5.97) 24 637.000 0.473
JRZF (mmol/L) 5.00 (4.14, 5.98) 5.03 (4.16, 5.97) 478 (3.96, 6.00) 26 911.000 0.487
WLEF Cumol/L) 63.00 (55.00, 73.00) 63.00 (55.00, 73.00) 62.50 (55.75, 71.00) 27 117.500 0.410
EIFRE R (pg) 30.00 (25.00, 35.00) 30.00 (25.00, 35.00) 30.00 (28.75, 35.00) 25 774.500 0.991
Fisb R R (pg) © 485.00 (354.00, 700.00)  503.00 (366.00, 716.00)  436.00 (318.00, 596.00) 29 993.000 0.009
o HIAT SEHTIRE 0.353 0.552
i 313 (52.17) 262 (52.82) 51 (49.04)
= 287 (47.83) 234 (47.18) 53 (50.96)
et it e 0.052 0.819
w 291 (48.50) 239 (48.19) 52 (50.00)
= 309 (51.50) 257 (51.81) 52 (50.00)
PR 0.052 0.819
i 309 (51.50) 257 (51.81) 52 (50.00)
2 291 (48.50) 239 (48.19) 52 (50.00)
fdE BTG h <0.001 0.990
w 545 (90.83) 450 (90.73) 95 (91.35)
2 55 (9.17) 46 (9.27) 9 (8.65)
FARBHE] (min) ° 40.00 (30.00, 55.00) 40.00 (30.00, 55.00) 35.00 (28.75, 50.00) 29 229.500 0.032
JRREEER] (min) * 50.00 (40.00, 65.00) 50.00 (40.00, 65.00) 45.00 (38.75, 60.00) 29 386.000 0.025
Hipct (mL) 500.00 (400.00, 500.00)  500.00 (400.00, 500.00)  500.00 (400.00, 600.00) 25 133.000 0.671
thifiiE (mL) 0.003 0.958
<20 443 (73.83) 366 (73.79) 77 (74.04)
=20 157 (26.17) 130 (26.21) 27 (25.96)
i T a0 T 2 2.102 0.147
i 494 (82.33) 414 (83.47) 80 (76.92)
2 106 (17.67) 82 (16.53) 24 (23.08)
AL Bt g 0.001 0.979
Jc 539 (89.83) 445 (89.72) 94 (90.38)
H 61 (10.17) 51 (10.28) 10 (9.62)
AR R 1.320 0.251
¥ 483 (80.50) 404 (81.45) 79 (75.96)
el 117 (19.50) 92 (18.55) 25 (24.04)
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e
FEAE At (1=600) 4 (n=496) WA (n=104) Ul P
SEEWRAETTE] (min) 7 11.50 (8.00, 17.00) 10.00 (5.75, 15.00) 20.00 (15.00, 29.25) 12167.000 <0.001
piNia | - <0.001"
o 573 (95.50) 481 (96.98) 92 (88.46)
el 27 (4.50) 15 (3.02) 12 (11.54)
PACUIA] Lok i 28617  <0.001
o 489 (81.50) 424 (85.48) 65 (62.50)
H 111 (18.50) 72 (14.52) 39 (37.50)
PACURA ]I %22 - 0.039"
o 595 (99.17) 494 (99.60) 101 (97.12)
sl 5(083) 2 (0.40) 3(2.88)
PACU ] -0 417 1 - 0.173"
o 599 (99.83) 496 (100.00) 103 (99.04)
H 1(0.17) 0 (0.00) 1(0.96)
PACUEAFE] (min) ™ 45 (35, 50) 40 (35, 45) 65 (60, 75) <0.001  <0.001
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Figure 1. Results of Lasso regression analysis
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Fz2 £HLCEEPACUM BEREZRLogisticBl 34 R
Table 2. Logistic regression results of risk factors for PACU retention in LC patients under general anesthesia

W AE 775X B SEE Wald *{E OR{H (95%CI ) P
o -0.711 1.228 0.336 0.562
K* ( mmol/L) BE -0.716 0.301 5.651 0.489 (0.268, 0.874) 0.017
AAEPAE R (min ) Hfd 0.104 0.014 52.759 1.110 (1.080, 1.143) <0.001
piNL s
N 0 Ref.
S 1 1.214 0.490 6.147 3.368 (1.273, 8.796) 0.013
PACUAE] & Lo it
w 0 Ref.
P 1 1.313 0.268 23.955 3.716 (2.193, 6.292) <0.001
E: K 4B F; PACURBER A E .,
0 10 20 30 40 50 60 70 80 90 100
Points [ T T R SR B S 1 1 1 1 1 |
K+ ( mm01/L ) r T T T T T T T T T 1
7.5 6 5 4 3
%%f&%ﬂ‘“‘ﬂ ( min ) T T T T T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100 110 120 130
b
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iEé_
PACU ROt —
?I'I\‘
Total Points BT I e el B o ) R SR S LS LS PR e 1092 R e B TR Lt o e o SRV o e e £
0 10 20 30 40 60 70 80 90 100 110 120 130 140
Risk of Retention T T T T T T 1
0.01 0.1 025 05 075 090 0.99
B2 £RRLCEEPACU BN a 5 2 &
Figure 2. Nomogram of PACU retention prediction model for LC patients under general anesthesia
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Figure 3. ROC curve of PACU retention prediction model

for LC patients under general anesthesia
E: YR EAFS%RCI, i it BootstrapE dhAE1 000K 3£ 1% .
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E4 £RLCEEPACUT B TR R i 4 v th 4k
Figure 4. Calibration curve of PACU retention prediction
model for LC patients under general anesthesia
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