WREEE R 2024 4F 3 A5 45 555 3 1) http//xuebao.smmu.edu.cn
e 200 - Academic Journal of Naval Medical University, Mar. 2024, Vol. 45, No. 3

DOL: 10.16781/j.CN31-2187/R 20230537 S

LSS E LA N B R AR iR IR BRI F R BE AR EEIMRIE RS IME R 517

4w BRE, FEE, # A, KRR
LBERERE (BoRERE) B RIREGREEF AR, £ 200433
2MFEFER: TR ) H—HIRBEBRER, L 200433

[HE] a6 TR Al B iE G A AR A AR 0 B R AR G BAMINIARIR (UPH ) myfak A
Z, W USRS SN HIRIALRE . ok PEEL 2020 4F 12 A % 2021 4F 12 ATEBEZEE K (5 —FE RS )
55— I s i 42 52 35 5 A AL As Nl B S R AR AR A AR 0 B VR BIF o X 52, A4l UPH 1) & A T 04 5835 o
UPH 20 F1HE UPH 4, FUASPRZH B8 1 — Mookt (ARIS . M. SEEURRIFER 2279 . BMI. ARATIMEL&E . ARHT
HEH ., AR ) . FARTR (FAR . PgpHa2eA | B FARBHE . N TAMES AR . ARJEAE .
RIGIHEIE . BENFEIE ) . BlFARBRAEEROR (iR . BRI . ZCAIER . FrifvkyR e . R, FREE) .
K H logistic [H1 )5 7775 E UPH RIS AY, 25 ROC e Ak sfe i G - M B 1 UPH AORKRE, 22 781 2 BRI
& % gy AR 246 1, FHirh 117 1 (47.6% ) %4 UPH. WiZH 89 BMI (P=0.047) . AR A A KT
(P=0.038) . RJEMti#kIf&AE (PPC, P=0.039) . AEMFAG G (NPPI, P=0.018) . SfEFERTI] (P=0.001) .
FARI A (P=0.042) . FAREFE (P=0.038) . AP ATAMEE (P=0.004) | #IZFLHEEI (P=0.004) |
ARG (P<0.001) 2SI Gt L. logistic [543 Hr4h B s A 25 2 Al g A& B AR (OR=9.369,
95% CI2.528~34.717, P=0.001) . BMI ( OR=0.787, 95% CI 0.687~0.902, P=0.001) . TR ( OR=0.040,
95% CI0.009~0.183, P<<0.001) . AT SMEHEZE (OR=15.608, 95% CI3.814~63.870, P<<0.001) . HikiHR
(OR=0.808, 95% CI 0.706~0.924, P=0.002) . % & & (OR=3.431, 95% CI 1.480~7.956, P=0.004 ) K #f
ZBRHEZEHS (OR=0.240, 95% CI 0.131~0.443, P<<0.001) 5 UPH %A EAG S A, ROC T4k AUC{E N
0.739, TN %A UPH B R BUE R 0.778, RSN 0.628, i ik 404k S 2 WH T A B EL AT 35 b ) I ARV A2
%% BMIML. g . Mmook, MEossh 2Bl . TR . TR . N TSNS B R
RIS LA\ B s B AR ARG TR f 34 K2k UPH AFERR R, MR 3 PR 2t 14 XU A R SR A -

[REIR ] BRI ; PLEs AN B RE TR PAREEIMEAIR; FARBIFRAE; MEE; fARmEE

[BIAAX] 405, Bt 28R, 55 AT A ALae Nl DG e B I i TR R B AR e e MG AR IR R i) (R 25 40 A
[T] 2222 8 K23, 2024, 45( 3 ):290-297. DOT: 10.16781/.CN31-2187/R.20230537.

Influencing factors of unexpected postoperative hypothermia in patients undergoing da Vinci robot-assisted
laparoscopic surgery for pancreatic cancer
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[ Abstract ] Objective To investigate the risk factors of unexpected postoperative hypothermia (UPH) in patients
undergoing da Vinci robot-assisted laparoscopic surgery for pancreatic cancer, construct a risk prediction model, and evaluate its
prediction efficacy. Methods Patients who received da Vinci robot-assisted laparoscopic radical surgery for pancreatic cancer
in The First Affiliated Hospital of Naval Medical University (Second Military Medical University) from Dec. 2020 to Dec.
2021 were enrolled. According to the development of UPH, the patients were divided into UPH group and non-UPH group, and
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the general data (age, gender, American Society of Anesthesiologists classification, body mass index [BMI ] , preoperative
hemoglobin, preoperative albumin, and basal body temperature), surgical data (operation mode, type of nerve block, anesthesia
time, surgical time, artificial pneumoperitoneum time, postoperative body temperature, postoperative complications, and in-
hospital outcomes), and perioperative fluid management data (crystal fluid, colloid fluid, red blood cell suspension, fresh frozen
plasma, blood loss, and urine volume) were compared. Logistic regression was used to construct a UPH prediction model,
receiver operating characteristic (ROC) curves and decision curves were drawn to evaluate the effectiveness of the model in
predicting UPH, and a nomograph model was established. Results A total of 246 patients were enrolled, of whom 117 (47.6%)
developed UPH. There were significant differences in BMI (P=0.047), preoperative plasma albumin (P=0.038), postoperative
pulmonary complications (P=0.039), non-pulmonary postoperative infection (P=0.018), total length of stay (P=0.001),
operation mode (P=0.042), operation time (P=0.038), intraoperative of artificial pneumoperitoneum time (P=0.004), type
of nerve block (P=0.004) and postoperative body temperature (P<<0.001) between the 2 groups. Logistic regression analysis
showed that da Vinci robot-assisted surgery (odds ratio [OR] =9.369, 95% confidence interval [CI] 2.528-34.717, P=0.001),
BMI (OR=0.787, 95% CI 0.687-0.902, P=0.001), operation time (OR=0.040, 95% CI 0.009-0.183, P<<0.001), artificial
pneumoperitoneum time (OR=15.608, 95% CI 3.814-63.870, P<<0.001), fluid infusion rate (OR=10.808, 95% CI 0.706-0.924,
P=0.002), total fluid infusion (OR=3.431, 95% CI 1.480-7.956, P=0.004) and the type of nerve block (OR=0.240, 95% CI
0.131-0.443, P<<0.001) were independently correlated with the development of UPH. The area under curve value of the
ROC curve was 0.739, with a sensitivity of 0.778 and a specificity of 0.628 for predicting UPH. The decision curve analysis
results indicated that the predictive model had good clinical net benefits. Conclusion Low BMI, slow fluid infusion rate,
large total fluid infusion volume, paravertebral blockade, pancreaticoduodenectomy, long operation time, and long artificial
pneumoperitoneum time were the risk factors of UPH in patients undergoing da Vinci robot-assisted laparoscopic radical
surgery for pancreatic cancer. The risk prediction model constructed according to the above factors has good effect.
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postoperative hypothermia; postoperative complications; anesthesia; risk factors
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Tab 1 Comparison of general data, surgical data and perioperative fluid management data of 2 groups

undergoing da Vinci robot-assisted laparoscopic radical surgery for pancreatic cancer

Factor UPH group N=117 Non-UPH group N=129 P value
Agelyear, x s 524+152 51.2+14.3 0.511
Male, 1 (%) 40 (34.2) 40 (31.0) 0.595
ASA classification, n (%) 0.774
I 35(29.9) 44 (34.1)
Il 71 (60.7) 73 (56.6)
] 11(9.4) 12 (9.3)
BMI/(kg*m %), x+s 2244238 23.1+3.0 0.047
Preoperative hemoglobin/(g*L "), x+s 123.84+21.9 124.24+23.8 0.904
Preoperative albumin/(g*L™ "), X £ 38.7+4.0 39.8+44 0.038
Total length of hospital stay/d, x & 14.61+6.7 12.1+44 0.001
Postoperative complications, 7 (%)
CCE 4(34) 3(2.3) 0.607
PPC 11(9.4) 4(3.1) 0.039
NPPI 22 (18.8) 11 (8.5) 0.018
CRSI 2 (1.7) 1(0.8) 0.505
AKI 7 (6.0) 5@3.9) 0.444
In-hospital outcomes, 7 (%) 0.505
Rehabilitation 115 (98.3) 128 (99.2)
Treatment abandoning 1(0.9) 1(0.8)
Death 1(0.9) 0
da Vinci robot-assisted surgery, n (%) 0.042
Pancreaticoduodenectomy 48 (41.0) 37 (28.7)
Partial pancreatectomy 69 (59.0) 92 (71.3)
Type of nerve block, 7 (%) 0.004
Transversus abdominis plane block 43 (36.8) 71 (55.0)
Paravertebral blockade 74 (63.2) 58 (45.0)
Anesthesia time/h, x £ 42+1.1 39+1.1 0.085
Operation time/h, x = 3.6+1.0 33+1.1 0.038
Artificial pneumoperitoneum time/h, x s 2.84+0.9 25+0.9 0.004
Basal body temperature/C, x s 36.3+0.3 36.3+0.3 0.148
Postoperative body temperature/C, x s 35.5+0.3 36.4+0.3 <0.001
Operating room temperature/C, x s 24.0+0.3 241403 0.058
Colloidal liquid/crystal fluid, M (O,, Oy) 0.5(0.3,0.9) 0.5(0.2,0.7) 0.293
Total liquid infusion volume/L, M (O, Oy) 2.2(1.7,2.8) 2.1(1.7,2.7) 0.821
Fluid infusion rate/(mL<kg '*h™"), M (O, Ov) 11.1 (8.1, 14.0) 11.8 (7.7, 16.6) 0.384
Number of intraoperative blood transfusion, 7 (%) 14 (12.0) 17 (13.2) 0.775
Bleeding/L, M (Q,, Op) 0.3(0.2,0.5) 0.3(0.2,0.5) 0.060
Intraoperative urine volume/L, M (O,, O) 0.4 (0.2, 0.6) 0.4 (0.2, 0.5) 0.526

ASA: American Society of Anesthesiologists; BMI: Body mass index; CCE: Cardiovascular and cerebrovascular event; PPC:

Postoperative pulmonary complication; NPPI: Non-pulmonary postoperative infection; CRSI: Complication requiring surgical

intervention; AKI: Acute kidney injury; M (Q,, O,): Median (lower quartile, upper quartile).
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Tab 2 Risk factors for UPH in patients undergoing da Vinci robot-assisted laparoscopic radical surgery

for pancreatic cancer

Variable b OR (95% CI) P value
da Vinci robot-assisted surgery (PD vs PP) 2.237 9.369 (2.528, 34.717) 0.001
BMI/kgem "~ (high to low) —0.239 0.787 (0.687, 0.902) 0.001
Operation time/h (long to short) —3.230 0.040 (0.009, 0.183)) <<0.001
Artificial pneumoperitoneum time/h (long to short) 2.748 15.608 (3.814, 63.870) <<0.001
Fluid infusion rate/(mL+kg '*h ") (fast to slow) —0.214 0.808 (0.706, 0.924) 0.002
Total liquid infusion volume/L (more to less) 1.233 3.431 (1.480, 7.956) 0.004
Type of nerve block (TAP vs PVB) —1.425 0.240 (0.131, 0.443) <<0.001

UPH: Unexpected postoperative hypothermia; PD: Pancreaticoduodenectomy; PP: Partial pancreatectomy; BMI: Body mass
index; TAP: Transversus abdominis plane block; PVB: Paravertebral blockade; b: Regression coefficient; OR: Odds ratio; CI:

Confidence interval.
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40 50 60 70 80 90 100

| S e m— ]

BMI/(kg*m ) 3228 2420 16

Fluid infusion rate/(mLekg 'h™") 0 oac A

55 50 45 40 3530 25 20 1510 5 O

Total liquid infusion volume/L

—
! 1
0

Type of nerve block

da Vinci robot-assisted surgery

0.5 1.5 2535 45 55
0

Operation time/h

75 70 65 60 55 50 45 40 35 30 25 20 15

Artificial pneumoperitoneum time/h | ()15 5 25 30 35 40 45 5.0 55 60 65 7.0

Total point 0 0 40 60

UPH

80 100 120 140 160 180 200
| —

0.1 0509

B3 1TiAZGEEE N IR SRR ARERIE F AR EE UPH Fullf) 51 2 E &2

Fig3 Nomograph for UPH in patients undergoing da Vinci robot-assisted laparoscopic radical surgery

for pancreatic cancer

For type of nerve block, 1 =Transversus abdominis plane block, 0=Paravertebral blockade; for da Vinci robot-assisted surgery, 1 =

Pancreaticoduodenectomy, 0 =Partial pancreatectomy. UPH: Unexpected postoperative hypothermia; BMI: Body mass index.
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