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Predictive value of rectus femoris shear wave elastography for postoperative pulmonary

complications in thoracoscopic surgery
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[Abstract] Objective: To explore the correlation and predictive value of shear wave elastography (SWE) of the rectus femoris with
postoperative pulmonary complication (PPC) following thoracoscopic surgery. Methods: Clinical data from 292 patients scheduled for
elective thoracoscopic surgery were collected. Patients were divided into the PPC group and the non-PPC group, based on the ocurrence
of PPC postoperatively. Preoperative assessments of the rectus femoris included conventional ultrasound combined with SWE,
measuring rectus femoris thickness (RFy;a) 5 cross-sectional area (RF..) , and mean share wave velocity (CS,...). Differences in clinical
data and the rectus femoris ultrasound parameters between the two groups were compared. The correlation with PPC occurrence was
analyzed, and a combined diagnostic formula was derived using binary logistic regression analysis. ROC curves were plotted to further
analyze the predictive value of single and combined indicators for PPC. Results: The occurrence of PPCs was positively correlated with
age and negatively correlated with the rectus femoris CS,... (P < 0.001). Age and CS,... alone had lower predictive efficacy for PPCs,
while their combination showed higher efficacy, with the area under cure of 0.714. Conclusion: Analysis of the rectus femoris CS,... is
feasible for predicting the occurrence of PPCs, and its predictive value is enhanced when combined with age. This non-invasive and
rapid assessment can evaluate the risk of PPC in patients undergoing thoracoscopic surgery.
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A: Preparation to avoid applying pressure before ultrasound examination of the rectus femoris. B: Selecting high-quality B-mode image and avoiding

blood vessels as much as possible during SWE examination of the rectus femoris, measuring the elastic value of the rectus femoris muscle in a high-quality

control state.
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Figure 1 Ultrasound examination of the rectus femoris
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Table 1 Comparisons of clinical data and the rectus femoris ultrasound parameter results between the non-PPC group and

the PPC group
Characteristic non-PPC(n=217) PPC(n=75) P
Sex[n(%) ] 0.553

Men 110(50.7) 41(54.7)

Women 107(49.3) 52(69.3)

ASA[n(%) ] 0.189

I 167(77.0) 52(69.3)

I 50023.00 23(30.7)

Age(years,x £s) 65.07 +7.87 68.92 + 8.22 <0.001
BMI(kg/m*,x +5) 23.76 + 3.30 23.51 £2.94 0.558
Smoking history[ n(%) ] 39(18.0) 13(17.3) 0.901
Alcohol history[n(%) ] 49(22.6) 22(29.3) 0.240
Hypertension[n(%) ] 105(48.4) 34(45.3) 0.648
Diabetes mellitus[n(%) ] 30(13.8) 12(16.00 0.644
COPDLn(%) ] 30(13.8) 9(12.0) 0.689
Asthma[n(%) ] 4(1.8) 2(2.7) 0.649°
Coronary artery disease[n(%) ] 9(4.1) 4(5.3) 0.746"
Ultrasound examination of the rectus femoris (x + s)

RF i (cm) 1.15+0.26 1.13£0.32 0.538

RF..(cm®) 4.72 + 1.38 4.51 +1.06 0.218

CSuean(m/s) 2.62 £ 0.40 2.34 +£0.34 <0.001
Scope of resection[ n(%) ] 0.320

Bullous resection 9(4.1) 2(2.7)

Wedge resection 55(25.3) 16(21.3)

Segmenthectomy 59(27.2) 20026.7)

Lobectomy 64(29.5) 24(32.0)

Lesions of mediastinum resection 25(11.5) 7(9.3)

Oesophagectomy 5(2.3) 6(8.0)
Anesthesiatime (min, x + s) 120.54 + 59.17 127.73 + 67.55 0.383
Operative time(min,x + ) 101.88 + 59.55 108.57 + 66.15 0.415
Infusion volume(mL, % + s) 1118.20 + 482.95 1 145.33 + 558.54 0.688
Urine volume(mL,x * s) 22332+ 117.57 215.60 + 115.35 0.623
Bleeding(mL,x + s) 57.35 + 87.81 52.53 £57.05 0.658

ASA: American Society of Anesthesiologists grading; BMI: body mass index; COPD: chronic obstructive pulmonary disease; a: Fisher’s exact proba-

bility method.
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Table 2 Logistic regression analysis of age, CSnn, and 0.7): 8 5 CS, BEA TN PPC A3 BE R 15 (AUC=
PPC 0.714, K2, 3).
Index B SE  Wald P OR(95%CD
Age 0038 0019 3974 0.046 1.039(1.001-1.078) RIS
CSuewn —1.640 0.397 17.076 <0.001 0.194(0.089-0.422)

Hosmer-Lemeshow test, P=0.878.

AR B A H i B TR R R, R 3

1.0+ 1.0 1.0
0.8 0.8 0.8
= = 2
= 0.6 2 0.6 2 0.6
£ 0.4 £ 0.4 £ 0.4
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0 CSean
0 02 04 06 08 1.0 0 02 04 06 08 1.0 0 02 04 06 08 1.0
1-Specificity 1-Specificity 1-Specificity
2 FHE . CSnean REXHISHI TN PPC B ROC fh%%
Figure 2 ROC curve for age, CS....» and combined diagnosis in predicting PPC
R3  FiR.CSnan REXE TN PPC A ROC #2534
Table 3 ROC curve analysis for age, CS,..., and combined diagnosis in predicting PPC
Index AUC SE P 95%CI Sensitivity (%) Specificity (%) Cut-off
Age 0.663 0.040 <0.001 0.585-0.740 64.0 79.7 0.437
CSacan 0.699 0.033 <0.001 0.635-0.764 80.0 58.5 0.385
Age combined CS,... 0.714 0.034 <0.001 0.647-0.781 78.7 57.1 0.358
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