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Abstract

Objective: To compare the short-term and long-term effects of thoracoscopic segmentectomy and
lobectomy on postoperative lung function. Methods: Clinical studies about effect of different surgical
methods on lung function in patients with early NSCLC were searched from CNKI, Wanfang, VIP, Chi-
na Biomedical Database, Web of Science, Cochrane Library, EMbase, PubMed, etc. The search period
was from the establishment of the database to December 31, 2022. Meta-analysis was performed af-
ter data extraction and quality evaluation of the literatures meeting the inclusion criteria. Results: A
total of 11 studies were included, including 844 patients in the lobectomy group and 777 patients in
the segmentectomy group. The results of meta-analysis showed: FEV1 (WMD = -3.54, 95% CI
-3.99~-3.09, P < 0.001), FVC (WMD =-3.37,95% CI -3.76~-2.97, P < 0.001) and MVV (WMD = -1.82,
95% CI -2.78~-0.86, P < 0.001). Conclusion: Segmental resection preserves more lung function than
lobectomy. The change rates of FEV1 and FVC in segmental resection group at 3 m, 6 m and 12 m
were lower than those in lobectomy group, and the decrease rate of MVV in segmental resection
group at 3 m and 6 m was lower than that in lobectomy group, while there was no difference in
MVYV between the two groups at 12 m.
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Figure 1. A flow diagram of the study selection
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Table 1. Baseline characteristics of patients in included studies
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segmentectomy lobectomy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 3m
152020 59 155 36 8.27 2.1 30 84% -2.37 [-3.31,-1.43]
7k 112022 14.2 39 102 171 43 116 7.4% -2.90 [-3.99, -1.81] -
Subtotal (95% CI) 138 146 15.8%  -2.60 [-3.31, -1.89] -
Heterogeneity: Tau? = 0.00; Chi* = 0.52, df = 1 (P = 0.47); I>= 0%
Test for overall effect: Z=7.16 (P < 0.00001)
1.1.26m
Liang Chen2021 14.6 83 321 189 104 338 56% 430[5.73,-2.87) ¥
A 2019 7.33 0.39 68 11.71 05 68 13.2% -4.38 [-4.53, -4.23] -
V%2022 6.73 1.63 31 10.69 1.93 31 8.7% -3.96 [-4.85, -3.07] -
Subtotal (95% CI) 420 437 27.5%  -4.37 [-4.52, -4.22]
Heterogeneity: Tau? = 0.00; Chi? = 0.84, df = 2 (P = 0.66); 1> = 0%
Test for overall effect: Z = 57.92 (P < 0.00001)
1.1.312m
#2019 79 1.2 41 116 14 41 11.0% -3.70 [-4.26, -3.14] -
PNE2017 748 1.31 43 11.25 1.42 43 10.9% -3.77 [-4.35, -3.19] -
PE412015 754 046 30 11.67 0.52 30 12.8% -4.13 [-4.38, -3.88] -
F #2020 761 142 34 10.24 1.91 48  9.9% -2.63[-3.35,-1.91] -
#E2019 8.03 0.67 35 10.97 1.22 51 12.1% -2.94 [-3.34, -2.54] T
Subtotal (95% CI) 183 213 56.7%  -3.46 [-4.06, -2.87]
Heterogeneity: Tau? = 0.39; Chi = 33.75, df = 4 (P < 0.00001); I = 88%
Test for overall effect: Z = 11.42 (P < 0.00001)
Total (95% Cl) 741 796 100.0%  -3.54 [-3.99, -3.09] <&
Heterogeneity: Tau? = 0.39; Chi? = 82.07, df = 9 (P < 0.00001); I2 = 89% _’4 '2 0 é ""

Test for overall effect: Z = 15.58 (P < 0.00001)

Test for subaroun differences: Chi? = 29.97. df = 2 (P < 0.00001). I? = 93.3%

Favours [segmentectomy]

Favours [lobectomy]

Figure 2. Forest plot analysis of segmentectomy versus lobectomy with complete video-assisted thoracoscopic surgery

on FEV1%
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segmentectomy lobectomy
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference

IV, Random, 95% Cl

Mean Difference
IV, Random, 95% CI

1.2.13m

F 2020 1218 339 36 1597 3.11 30 4.3%
ik 1112022 132 35 102 166 43 116 6.9%
Subtotal (95% CI) 138 146 11.2%
Heterogeneity: Tau? = 0.00; Chi2=0.17, df =1 (P = 0.68); > = 0%

Test for overall effect: Z = 7.97 (P < 0.00001)

1.2.2 6m

Liang Chen2021 121 86 321 17.8 106 338 4.7%
X\ 2018 794 187 36 104 171 48 87%
A E2019 7.28 041 68 1078 0.69 68 12.8%
P K2022 727 172 31 983 19 31 78%
Subtotal (95% CI) 456 485 34.1%

Heterogeneity: Tau? = 0.68; Chi? = 19.19, df = 3 (P = 0.0003); I* = 84%
Test for overall effect: Z = 7.22 (P < 0.00001)

1.2.312m

#2019 7.7 1 41 109 11 41 11.2%
INE2017 733 1.02 43 10.67 1.24 43 11.1%
JEF412015 7.34 043 30 10.65 0.76 30 12.2%
E##-1-2020 748 1.37 34 957 1.89 48  9.3%
1§4£2019 7.84 0.92 35 12.53 1.45 51 10.9%
Subtotal (95% CI) 183 213 54.7%

Heterogeneity: Tau? = 0.49; Chi2 = 39.78, df = 4 (P < 0.00001); I = 90%
Test for overall effect: Z=10.02 (P < 0.00001)

Total (95% Cl) 777 844 100.0%
Heterogeneity: Tau? = 0.31; Chi* = 59.21, df = 10 (P < 0.00001); I> = 83%
Test for overall effect: Z = 16.67 (P < 0.00001)

Test for subaroun differences: Chiz = 0.09. df = 2 (P = 0.95). 1= 0%
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Figure 3. Forest plot analysis of segmentectomy versus lobectomy with complete video-assisted thoracoscopic surgery

on FVC%
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SHEZL FVC R EE/D[MD = —3.52, 95% CI (-4.38, —2.65)], ZRALGiIT¥EN(Z = 797, P <
0.00001); 5 4&[5][6] [7] [12] [16]XHRHE ARG 6 AN H FVC MARE, g5 BoRmmteag, S 1 & Sk
[6])5 (I = 84%, P = 0.0003), 575 144 v, 1 BB AL RSB A, 45 L B IR[MD = —3.39, 95% CI (4.3, —2.47)],
ERAGFE N(Z=1722,P<0.00001); 5 FSCHEHREARG 1 EMTIAEAALES] [10] [11] [13] [14],
SE R R, BEN LM AR B R[MD = —3.35, 95% CI (-4.01, —2.69)], Z % Fi it (Z =10.02,
P <0.00001) (/4 3).

segmentectomy lobectomy Mean Difference Mean Difference

Study or Subgrou Mean SD_Total Mean SD Total Weight IV. Random, 95% CI IV. Random. 95% CI
1.3.13m

1152020 8.13 266 36 11.27 3.74 30 91%  -3.14[-4.74,-1.54]

7k 112022 15.1 23 102 183 29 116 114%  -3.20[-3.89,-2.51] -
Subtotal (95% CI) 138 146 20.5%  -3.19 [-3.82, -2.56] ’
Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 0.95); 1= 0%

Test for overall effect: Z = 9.86 (P < 0.00001)

1.3.26m

Liang Chen2021 99 122 321 136 13 338 81% -3.70[-5.62,-1.78]

H R2019 7.09 0.59 68 9.83 0.61 68 12.1% -2.74 [-2.94, -2.54] N
Subtotal (95% CI) 389 406 20.2%  -2.75[-2.95, -2.55] ¢+
Heterogeneity: Tau? = 0.00; Chi* = 0.95, df = 1 (P = 0.33); 1= 0%

Test for overall effect: Z = 26.87 (P < 0.00001)

1.3.312m

FNE2017 712 0.78 43 9.76 1.03 43 11.9% -2.64 [-3.03, -2.25] -
Pex112015 7.13 0.66 30 945 057 30 12.0%  -2.32[-2.63,-2.01] -

T #2020 9.06 1.65 48 7.37 129 34 11.5% 1.69 [1.05, 2.33] -
42019 795 077 35 932 0.84 51 12.0%  -1.37[-1.71,-1.03] -
7k 112022 10.3 1.2 102 101 14 116 11.9% 0.20 [-0.15, 0.55] T
Subtotal (95% CI) 258 274 59.3% -0.90 [-2.23, 0.42] -’
Heterogeneity: Tau? = 2.23; Chi? = 244.61, df = 4 (P < 0.00001); I = 98%

Test for overall effect: Z = 1.34 (P = 0.18)

Total (95% Cl) 785 826 100.0%  -1.82[-2.78, -0.86] >

Heterogeneity: Tau? = 1.96; Chi2 = 379.82, df = 8 (P < 0.00001); I2 = 98% _L '2 } é i
Test for overall effet.:t: Z=3.73 (P,= 0.0002) Favours [segmentectomy] Favours [lobectomy]
Test for subaroun differences: Chiz = 9.33. df =2 (P = 0.009). I2 = 78.6%

Figure 4. Forest plot analysis of segmentectomy versus lobectomy with complete video-assisted thoracoscopic surgery on
MVV%
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R R Ml R A S IR A5 [20],  7E o e e J 3 O D BRVE LI, B8 pROX Se 45 5L FVC AL 3
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