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Actionable Take Away Message

• Radiologic phenotype determined

the trajectory along which invasive

and dissemination-associated

features emerged: high-grade

patterns and spread through air

spaces marked the onset of adverse

biology, and the lymphovascular

and nodal events that followed

carried the recurrence risk.

Future Direction for Research

• A phenotype-informed reading of 

size may support more precise risk 

stratification and surgical decision-

making
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Hypothesis Tumor size determines T

classification in lung adenocarcinoma and 

is interpreted as a surrogate for

aggressiveness, yet its biologic meaning

may differ by radiologic phenotype.

Aim To determine whether the size at

which adverse pathologic features

emerge, and the recurrence risk

associated with tumor size, differ between

mGGO and solid lung adenocarcinoma.
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Graphs show the modeled probability of adverse pathologic features as a function of tumor size, estimated with shape-

constrained additive models using monotone increasing P-splines, according to radiologic phenotype. Inflection points, 

the sizes at which prevalence increased most rapidly, occurred at 1.25–1.36 cm in A, at 0.85–0.93 cm in B, and at or 

below 0.5 cm for high-grade (HG) pattern and spread through air spaces (STAS) in C.

Total tumor size Solid component only

Graphs show the cumulative incidence of recurrence according to combined stratification by tumor size 

(thresholds of 1.0 and 2.5 cm) and by the presence or absence of any adverse pathologic feature, in (A) 

mixed ground-glass opacity (mGGO) and (B) radiologically solid lung adenocarcinomas. mGGO tumors 

are stratified by solid component size and solid tumors by total tumor size. Feature-absent tumors 

showed minimal recurrence in both phenotypes regardless of size..
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