LMU

DeBusk College of Osteopathic Medicine

LINCOLN MEMORIAL UNIVERSITY

LMU-DCOM

Low-Volume Nodal Disease in Microinvasive Breast D

Cancer: Implications for Selective Sentinel Lymph Node Biopsy

O

Christiana Coonradt, Hunter Brady, Monica Roberts, Gregory Keagy
DeBusk College of Osteopathic Medicine, Lincoln Memorial University, Knoxville, TN 37932

Abstract

Background: Microinvasive breast cancer (T1mi) represents a transitional entity
between ductal carcinoma in situ and invasive disease, with an unclear role for
sentinel lymph node biopsy (SLNB).

Objective: To evaluate the prevalence and characteristics of sentinel lymph node
involvement in T1mi.

Methods: Systematic review and random-effects meta-analysis of 7 studies (n =
11,243) reporting SLNB outcomes in T1mi.

Results: The pooled SLN positivity rate was 9% (95% Cl, 6-13%). Among positive
nodes, low-volume disease predominated, with pooled proportions of 39% for
isolated tumor cells, 40% for micrometastasis, and 29% for macrometastasis.

Conclusions: SLN involvement in T1mi is uncommon but clinically relevant. These
findings support a selective, risk-adapted approach to SLNB.

Introduction

Microinvasive breast cancer (T1mi), invasive carcinoma with <1 mm of stromal
invasion, sits at the biological boundary between ductal carcinoma in situ (DCIS)
and invasive disease. Despite its invasive classification, T1mi carries favorable
outcomes more consistent with DCIS than larger invasive tumors.

While stromal invasion raises the possibility of lymphatic spread, the clinical
significance of nodal involvement in T1mi remains poorly defined. Sentinel lymph
node biopsy (SLNB) is standard in invasive breast cancer but is not routinely
recommended for DCIS — leaving its role in T1mi uncertain.

Reported nodal positivity rates are low but highly variable, with most detected

disease being low-volume. Without pooled evidence to guide practice, clinical
decision-making remains inconsistent and individualized.

Methods

Results
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Pooled Sentinel Lymph Node Positivity in
Microinvasive Breast Cancer (T1mi)
Random-effects meta-analysis (n = 11,243)

Study Events Total Weight IV, Random,95% CI IV, Random, 85% CI
Magnoni etal. 2019 31 257 146% 0.12[0.08;0.17] ———

Sunetal. 2015 11 100 121% 0.11[0.06;0.19] —i

Holm-Rasmussen et al. 2019 50 233 144% 0.21[0.16;0.27] i)
Fan etal. 2020 76 2609 16.7% 0.03[0.02;0.04] B !

Strang et al. 2020 8 115 125% 0.07[0.03;0.13] —

Gooch etal. 2019 306 7803 16.8% 0.04[0.04;0.04]

Orzalesi etal. 2016 18 126 12.8% 0.14[0.09;0.22] B

Total (95% Cl) 11243 100.0% 0.09 [0.06; 0.13] ——

Prediction interval [0.01; 0.24]

Heterogeneity: Tau® = 0.0062; Chi? = 135.75, df = 6 (P < 0.0001); I = 95.6% ‘ ' I T !
0.05 0.1 0.15 0.2 0.25

Low-Volume Nodal Disease Predominates in
SLN-Positive T1mi

Pooled proportions from reported subsets (ITC,
micrometastasis, macrometastasis)

60
50

40

30

20

positive patients)

10

Pooled Proportion (% of SLN-

ITC Micro Macro

Type of Nodal Metastasis

Key Findings:
e SLN positivity is uncommon but clinically relevant (~1 in 11 patients)
« Low-volume nodal disease predominates (ITCs & micrometastases),
supporting selective SLNB
« High heterogeneity (1> = 95.6%) reflects variability in patient selection and
pathologic reporting

Discussion

Discussion:

In over 11,000 T1mi patients, the pooled SLN positivity rate was 9% (95% Cl, 6—
13%). Nodal disease, when present, is predominantly low-volume (ITCs &
micrometastases), consistent with T1mi's biologic behavior resembling DCIS more
than invasive cancer. Notably, macrometastatic disease was identified in 29% of
SLN-positive patients, confirming that nodal positivity in T1mi cannot be dismissed
as artifact or displaced epithelium. Substantial heterogeneity (1> = 95.6%) reflects
variability in patient selection, pathologic assessment, and practice patterns,
underscoring the need for a selective, individualized approach over routine SLNB.

Importance

These findings support a risk-adapted, patient-centered approach to axillary
staging in T1mi, minimizing surgical morbidity without compromising oncologic
safety. Multidisciplinary evaluation that integrates pathologic features, surgical
approach, and patient preference should guide axillary biopsy decision-making.
This reflects the osteopathic principle of treating the whole patient rather than
the disease alone.

Limitations:

« All studies were retrospective & non-randomized, introducing inherent risk of
selection bias.

. fHe;cjerogeneity in pathologic protocols & IHC use limits generalizability of our
indings.

« Patient-level data was not available; tumor biology factors (HER2, grade) could
not be assessed.

» Publication bias could not be formally assessed given the limited number of
eligible studies.

Future Directions:

» Prospective studies should standardize T1mi definitions and SLNB indications.

» Risk-stratification tools incorporating clinicopathologic and molecular features
require validation.

« Further investigation into biologic distinctions between DCIS, T1mi, and small
invasive cancers is needed.
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