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Which descriptor should spread through air spaces (STAS) be incorporated into? T descriptor versus residual
tumor classification. Mi Y, Chen D, Chen Z, et al. ] Pathol Clin Res. 2025 Jul;11(4):e70039.
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Table 1. Clinicopathological characteristics of the included patient cohorts stratified by STAS status

Primary cohort Validation cohort
STAS-positive STAS-negative STAS-positive STAS-negative
Variables (n=312) (n = 495) P (n=198) (n = 342) p
Age, n (%) 0.135 0.868
<65 years 144 (46.2) 202 (40.8) 101 (51.0) 177 (51.8)
>65 years 168 (53.8) 293 (59.2) 97 (49.0) 165 (48.2)
Sex, n (%) 0.149 0.431
Male 166 (53.2) 289 (58.4) 85 (42.9) 135 (39.5)
Female 146 (46.8) 206 (41.6) 113 (57.1) 207 (60.5)
Smoking history, n (%) 0.274 0.240
Never 221 (70.8) 368 (74.3) 157 (79.3) 285 (83.3)
Ever 91 (29.2) 127 (25.7) 41 (20.7) 57 (16.7)
Tumor location, n (%) 0.151 0.424
Upper lobe 168 (53.8) 292 (59.0) 117 (59.1) 190 (55.6)
Middle/lower lobe 144 (46.2) 203 (41.0) 81 (40.9) 152 (44.4)
Surgical procedure, n (%) 0.584 0.466
Lobectomy 165 (52.9) 252 (50.9) 110 (55.6) 201 (58.8)
Segmentectomy 147 (47.1) 243 (49.1) 88 (44.4) 141 (41.2)
Tumor size, n (%) <0.001 < 0.001
<2 cm 87 (27.9) 381 (77.0) 73 (36.9) 230 (67.3)
>2 cm 225 (72.1) 114 (23.0) 125 (63.1) 112 (32.7)
Pathologic T stage, n (%) <0.001 < 0.001
T1a 23 (7.4) 77 (15.5) 10 (5.1) 36 (10.5)
Tib 30 (9.6) 179 (36.2) 46 (23.2) 121 (35.4)
Tic 125 (40.1) 50 (10.1) 53 (26.8) 36 (10.5)
T2a 134 (42.9) 189 (38.2) 89 (44.9) 149 (43.6)
Tumor grade, n (%)* <0.001 0.010
Grade 1 5(1.6) 47 (9.5) 10 (5.1) 33 (9.6)
Grade 2 87 (27.9) 400 (80.8) 138 (69.7) 254 (74.3)
Grade 3 220 (70.5) 48 (9.7) 50 (25.2) 55 (16.1)
No. of harvested lymph nodes, n (%) 0.658 0.308
<8 157 (50.3) 257 (51.9) 108 (54.5) 171 (50.0)
>8 155 (49.7) 238 (48.1) 90 (45.5) 171 (50.0)
Lymphovascular invasion, n (%) 0.021 0.029
Present 47 (15.1) 48 (9.7) 11 (5.6) 7 (2.0)
Absent 265 (84.9) 447 (90.3) 187 (94.4) 335 (98.0)
Visceral pleural invasion, n (%) 0.178 0.755
Present 134 (42.9) 189 (38.2) 89 (44.9) 149 (43.6)
Absent 178 (57.1) 306 (61.8) 109 (55.1) 193 (56.4)
R classification, n (%)" <0.001 0.113
RO 176 (56.4) 343 (69.3) 121 (61.1) 232 (67.8)
R{un) 136 (43.6) 152 (30.7) 77 (38.9) 110 (32.2)
Adjuvant chemotherapy, n (%) 0.040 0.025
No 220 (70.5) 381 (77.0) 124 (62.6) 246 (71.9)
Yes 92 (29.5) 114 (23.0) 74 (37.4) 96 (28.1)
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Figure 3. lllustration of STAS as an indicator for upgrading T1
disease to T2a or upgrading RO segmentectomy to the R(un)

category.
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Table 2. Multivariate Cox regression analysis of prognosis for current T classification and proposed T classification in the primary cohort
Proposed T classification

Variables

Age (>65 versus <65 years)

Sex (female versus male)

Smoking history (ever versus never)

Tumor location (middle/lower lobe versus
upper)

Surgical procedure (segmentectomy versus
lobectomy)

STAS (present versus absent)

Current T classification (T2a versus T1)

Proposed T classification (T2a versus T1)

Tumor grade (3 versus 2 or 1)

No. of HLNs (>8 versus <8)

LVI (present versus absent)

R classification [R(un) versus RO]

ACT (yes versus no)

Current T classification

Recurrence-free survival

Overall survival

Recurrence-free survival

Overall survival

HR (95% ClI)

0.93 (0.65-1.33)
1.03 (0.75-1.40)
0.81 (0.54-1.21)
0.97 (0.71-1.33)

1.16 (0.85-1.59)

1.64 (1.08-2.48)
1.94 (1.29-2.90)

1.64 (1.07-2.50)
0.92 (0.67-1.27)
1.46 (0.98-2.17)
1.40 (1.02-1.93)
0.82 (0.53-1.26)

p

0.683
0.877
0.302
0.853

0.357

0.020
0.001

0.023
0.616
0.063
0.038
0.358

HR (95% Cl)

0.97 (0.65-1.43)
1.01 (0.73-1.41)
0.86 (0.56-1.33)
1.08 (0.78-1.51)

1.13 (0.81-1.59)

1.63 (1.05-2.53)
1.84 (1.21-2.80)

1.77 (1.13-2.76)
0.91 (0.65-1.28)
1.19 (0.75-1.88)
1.40 (0.99-1.97)
0.84 (0.54-1.31)

p

0.865
0.941
0.505
0.631

0.472

0.030
0.005

0.013
0.581
0.457
0.051
0.438

HR (95% Cl)

0.94 (0.66-1.35)
0.98 (0.72-1.34)
0.87 (0.58-1.31)
0.99 (0.73-1.36)

1.14 (0.83-1.56)

2.54 (1.64-3.93)
1.76 (1.26-2.45)
0.89 (0.65-1.22)
1.37 (0.92-2.04)
1.38 (1.01-1.90)
0.81 (0.56-1.15)

p

0.750
0.894
0.503
0.980

0.430

<0.001
0.001
0.466
0.118
0.045
0.238

HR (95% Cl)

0.99 (0.67-1.46)
0.98 (0.70-1.36)
0.93 (0.60-1.43)
1.12 (0.81-1.56)

1.10 (0.79-1.54)

2.42 (1.51-3.87)
1.99 (1.40-2.85)
0.89 (0.64-1.25)
1.14 (0.74-1.65)
1.43 (1.02-2.01)
0.84 (0.58-1.23)

p

0.942
0.905
0.739
0.486

0.581

<0.001
<0.001
0.515
0.501
0.037
0.378

Table 3. Multivariate Cox regression analysis of prognosis for current R classification and proposed R classification in the primary cohort
Proposed R classification

Variables

Age (>65 versus <65 years)

Sex (female versus male)

Smoking history (ever versus never)

Tumor location (middle/lower lobe versus
upper)

Surgical procedure (segmentectomy versus
lobectomy)

Pathologic T stage (T2a versus T1)

Tumor grade (3 versus 2 or 1)

No. of HLNs (>8 versus <8)

LVI (present versus absent)

STAS (present versus absent)

Current R classification [R(un) versus RO]

Proposed R classification [R(un) versus RO]

ACT (yes versus no)

Current R classification

Recurrence-free survival

Overall survival

Recurrence-free survival

Overall survival

HR (95% Cl)

0.93 (0.65-1.33)
1.03 (0.75-1.40)
0.81 (0.54-1.21)
0.97 (0.71-1.33)

1.16 (0.85-1.59)

1.94 (1.29-2.90)
1.64 (1.07-2.50)
0.92 (0.67-1.27)
1.46 (0.98-2.17)
1.64 (1.08-2.48)
1.40 (1.02-1.93)

0.82 (0.53-1.26)

p

0.683
0.877
0.302
0.853

0.357

0.001
0.023
0.616
0.063
0.020
0.038

0.358

HR (95% ClI)

0.97 (0.65-1.43)
1.01 (0.73-1.41)
0.86 (0.56-1.33)
1.08 (0.78-1.51)

1.13 (0.81-1.59)

1.84 (1.21-2.80)
1.77 (1.13-2.76)
0.91 (0.65-1.28)
1.19 (0.75-1.88)
1.63 (1.05-2.53)
1.40 (0.99-1.97)

0.84 (0.54-1.31)

p

0.865
0.941
0.505
0.631

0.472

0.005
0.013
0.581
0.457
0.030
0.051

0.438

HR (95% CI)

0.90 (0.63-1.28)
1.01 (0.74-1.37)
0.81 (0.54-1.22)
0.99 (0.73-1.35)

1.14 (0.84-1.56)

1.83 (1.26-2.67)
1.48 (1.07-2.05)
0.90 (0.66-1.23)
1.42 (0.95-2.11)

1.50 (1.07-2.08)
0.78 (0.52-1.17)

p

0.548
0.963
0.315
0.943

0.408

0.002
0.017
0.503
0.088

0.017
0.224

HR (95% CI)

0.93 (0.63-1.37)
1.00 (0.72-1.40)
0.88 (0.57-1.35)
1.12 (0.80-1.55)

1.16 (0.82-1.64)

1.78 (1.20-2.66)
1.47 (1.04-2.07)
0.88 (0.63-1.24)
1.31 (0.84-2.05)

1.46 (1.03-2.08)
0.73 (0.47-1.13)

p

0.706
0.980
0.551
0.517

0.416

0.005
0.029
0.474
0.231

0.034
0.159



Figure 4
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