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Effect of enhanced recovery after surgery combined with video —assisted thoracoscopic lobectomy on

postoperative inflammation and immune function in patients with early—stage non—-small cell lung cancer
ZHANG Yin, PANG Bin, CAO Rui

(Department of Thoracic Surgery, The Second People’s Hospital of Nanyang City, Henan Province, Nanyang 473000, China)

Abstract Objective: To investigate the impact of enhanced recovery after surgery (ERAS) combined with video—assisted thoraco—
scopic lobectomy (VATS) on postoperative inflammation and immune function in patients with early—stage non—small cell lung cancer
(NSCLC). Methods: A prospective cohort study was conducted. Early—stage NSCLC patients who underwent VATS at the Depart—
ment of Thoracic Surgery, the Second People’s Hospital of Nanyang City, Henan Province from January 2024 to October 2024, were
enrolled. The enrolled patients were allocated using block randomization (block size of 4) in a 1 : 1 ratio to either the VATS+ERAS
group (n=53) or the VATS control group (n=50). Serum levels of cytokines interleukin—-6 (IL-6), tumor necrosis factor—a (TNF-
a), interleukin-10 (IL-10), the CD4*/CD8* ratio, and pulmonary function indices in two groups were measured preoperatively and
at 24 h and 72 h postoperatively. K—means clustering (k=3) was used to analyze postoperative recovery trajectory patterns. The qual-
ity of the clustering results was assessed using the Silhouette Score, with a value >0.7 indicating good clustering effectiveness.
Results: At 72 hours after surgery, compared with the VATS control group, the VATS+ERAS group showed a decrease in IL-6 lev—
els (1=—13.57, P<0.001) and TNF — a levels (¢=—8.67, P<0.001), an increase in IL-10 levels (¢=5.89, P<0.01) and CD4*/CD8*
ratio (¢=3.45, P<0.001). Dynamic trajectory analysis (Silhouette Score=0.78) identified three distinct recovery patterns: a rapid
recovery group (67% of which received ERAS combined with VATS), a delayed recovery group (41% belonging to the control
group ), and a mixed-type group. The complication incidence in the mixed—type group was 2.8 times that of the rapid recovery group
(95% CI: 1.5-5.1, P<0.01). ERAS combined with VATS significantly improved pulmonary function, evidenced by an 18% in-
crease in forced expiratory volume in the first second (FEV1) (¢=3.15, P<0.01), and reduced the incidence of pneumonia (9.4% vs.
24.0% , x*=4.32, P=0.021). Conclusion: The synergistic effect of ERAS and VATS accelerates postoperative recovery by regulating
the inflammatory—immune network. Dynamic trajectory analysis provides key biomarkers for identifying high-risk patients and formu-
lating individualized intervention strategies.

Key words enhanced recovery after surgery; video—assisted thoracoscopic lobectomy; non-small cell lung cancer; cytokine pro—
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Tab.1l Baseline characteristics and surgical parameters of two groups (xzs )

151 iERE (%) R E I (kg/m?) FEVI B A FARMFE (min) A (mlL)
VATS+ERAS 41(n=53) 65.8+7.9 23.4£2.8 82.3:9.1 145.2+17.3 58.1+6.9
VATS %] B2l (n=50) 66.7+8.2 24.153.1 80.6+8.5 148.6+20.8 61.327.5
t -0.57 -1.20 0.98 -0.89 -1.39
P 0.572 0.233 0.330 0.376 0.168
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Tab.2 Dynamic changes of cytokines and immune function of two

groups (xzs)

VATS+ERAS VATS X% iR

.
b H(n=53) #l(n=50) ' P
IL-6 RAG24h 1284+156 1352+189 -098 0217
(pg/ml)  Rf=o24h  715+33 1023283 -2531 <0.001
RJG72h 50382 78.6+12.4 —13.57 <0.001
TNF-a ARET24h 1437+113  159.6294  -1.12 0.339
(pefmb) el h 1054589  133.65114 —1432 <0.001
RIE72h  852+123  102.4+165 -6.83 <0.001
IL-10 Rii24h  883x6.7 85.1+4.3 123 0394
(pg/ml)  poih 632453 72.9+6.7  -8.67 <0.001
RIG72h  42.1+68 357453 589 <0.01
CD4/CD8"  Rpj24h 15203 15503 047 0382
s AJG24h 1703 1.520.1 321 <0.001
AJF72h 1.8+0.4 1.6:03 345 <0.001

0 IL-6: 4N 2 -65 TNF—o: SRR FE P F—a; IL-10: [
Y4 E -10;CD4Y/CDS*:CD4 BAME T R 40055 D8 BE: T ik 2
YA LB ; VATS : Bl UIBRA s ERAS : Ik BER S1Me}
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Tab.3 Pulmonary function and exercise tolerance indices of two

groups(xzs)
4] i HE S
o T M
FEVI(L) 1.51+0.33 1324022  3.15 <0.001
FVC(L) 2.3420.64 2.09+0.57 294 <0.001
PEF(1/s) 3.47+0.82 3.01£0.77 378 <0.001
6 min HATHEE (m)  482.00£45.00  406.00240.00 521 <0.001
0 5 B ] (min ) 14.2+1.81 18.5+2.13  6.34 <0.001

W :FEVL: 28 1 B PSR FVC: IS & 5 PEF: ik
WP VATS : M Il BIBR A s ERAS : i 52 41Me}
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NFWEZE . FE—20 0 Won IR BRI ARG
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