LVI QRG 1.0

Lymphovascular Invasion (LVI) Quick Reference Guide
LVI is recognized as a marker of tumor malignancy, suggesting aggressive biological behavior
and increased probability of metastatic disease. However, the criteria used to distinguish LVI
from pseudo-vascular invasion and retraction artifacts are often not reported. At least one of the
following criteria is required to verify LVI. If LVI is identified, the following components should be
included in the report. Consult full guideline for more details and complete reference list.6
Criteria used to determine lymphovascular invasion:
______ Thrombus adherent to intravascular tumor
______ Tumor cells invading through a vessel wall and endothelium
______ Neoplastic cells within a space lined by lymphatic or blood vascular endothelium
______ Neoplastic cells in a structure confirmed to be lymphatic or blood vessel using
immunohistochemistry (indicate antibody used)
Comment: The first two criteria are considered strict and may be more likely to predict
metastases than the latter two and must be reported.4 Regardless, each should be examined for
and reported.
Site of lymphovascular invasion:
_______ Intratumoral

_______Peritumoral

Comment: In studies of human tumors, the risk of metastasis was more closely associated with
peritumoral, not intratumoral, lymphovascular invasion. 1,5
Number of foci of lymphovascular invasion within all sections examined:
_______Few (< 5 foci)

_______Moderate (5 – 10 foci)

_______Many (> 10 foci)

Comment: For certain human tumors, most notably thyroid follicular cell carcinoma, the number
of sites of vascular invasion has been associated with the risk of metastasis. 2
LVI must be distinguished from pseudo-vascular invasion and retraction artifact.3,6
SELECTED REFERENCES:
1. Bettelheim R, Penman HG, Thornton-Jones H, Neville AM. Prognostic significance of peritumoral vascular
invasion in breast cancer. Br J Cancer. 1984;50: 771-777.
2. Collini P, Sampietro G, Pilotti S. Extensive vascular invasion is a marker of risk of relapse in encapsulated nonHürthle cell follicular carcinoma of the thyroid gland: a clinicopathological study of 18 consecutive cases from a
single institution with a 11-year median follow-up. Histopathology. 2004;44: 35-39.
3. Ehrensing G, Craig LE. Intravascular neoplastic cells in canine cutaneous plasmacytomas. J Vet Diagn Invest.
2018;30: 329-332.
4. Mete O, Asa SL. Pathological definition and clinical significance of vascular invasion in thyroid carcinomas of
follicular epithelial derivation. Mod Pathol. 2011;24: 1545-1552.
5. Pak KH, Jo A, Choi HJ, Choi Y, Kim H, Cheong J-H. The different role of intratumoral and peritumoral
lymphangiogenesis in gastric cancer progression and prognosis. BMC cancer. 2015;15: 498.
6. Moore FM et al. Lymphovascular InvasionGuideline, version 1.0. Veterinary Cancer Guidelines and Protocols.
http.//vcgp.org

1

