
THE OHIO STATE UNIVERSITY

Mayura P. Umapathy, BS1; Mina S. Makary, MD2

1The Ohio State University College of Medicine, Columbus, OH
2Division of Interventional Radiology, The Ohio State University Wexner Medical Center, Columbus, OH 43210

Introduction
• The lymphatic system plays a critical role in 

cancer defense and progression as well as 
immune modulation. 

• Current interventional approaches 
targeting the lymphatic network have been 
largely limited to non-oncologic procedures 
(e.g. lymphangiography, thoracic duct 
embolization). 

• However, the growing emphasis on 
precision oncology, immunotherapy, and 
targeted drug delivery provides an 
opportunity to expand image-guided 
lymphatic approaches within oncology. 

Emerging applications of IO in the lymphatic system

Conclusions
• Interventional oncology in the lymphatic 

system offers minimally invasive opportunities 
for cancer diagnosis, treatment, and symptom 
management. 

• Further research is needed to define its role in 
improving clinical outcomes.
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Current Lymphatic IO Techniques
1. Image-Guided Nodal Ablation
Image-guided minimally invasive ablation (RFA & 
MWA) are routinely used for metastatic lymph 
nodes in thyroid cancer
• High technical success and significant nodal 

shrinkage across studies
• Complete disappearance rates range from 63–

90%
• Major complication rates are low 

2. IR-Assisted Sentinel Node Localization (SLN)
In select settings, IO provides minimally invasive SLN 
localization via image-guided tracer 
delivery and advanced imaging techniques, 
particularly in breast and bladder cancer 
Localization methods include:
• Contrast-enhanced ultrasound with microbubble 

and 125I seed placement enabled precise SLN 
marking in breast cancer.

• Hybrid SPECT/CT + hybrid tracer indocyanine 
green mapping in bladder cancer allowed 
preoperative SLN localization and intraoperative 
confirmation.

• Near-infrared fluorescence imaging with 
indocyanine green achieved >95% SLN detection 
in breast cancer.

1. Targeted Drug Delivery to Lymph Node Metastases
• Many cancers metastasize first to lymph nodes. Local drug delivery may 

treat micrometastases before systemic spread 
• Animal models using lymphatic cisplatin delivery show improved survival 

and disease control.
• Still preclinical; clinical trials and optimized delivery systems are needed 

2. Lymph Fluid Sampling for disease monitoring
• Lymph fluid may contain earlier, more specific biomarkers than blood.
• In murine melanoma, stem-like tumor cells appeared in lymph before 

blood.
• Tumor-draining lymph nodes (TDLNs) show immune profiles predictive of 

immunotherapy response
• Clinical NSCLC and melanoma studies found PD-1+ T cells and immune 

activation markers in TDLNs predictive of treatment response
• Techniques lack standardization; clinical validation needed for integration. Delclaux I, Ventre KS, Jones D, Lund AW. The tumor-draining lymph node as a reservoir for systemic immune surveillance. 

Trends Cancer. 2024 Jan;10(1):28-37. doi: 10.1016/j.trecan.2023.09.006. Epub 2023 Oct 18. PMID: 37863720; PMCID: 
PMC10843049.

3. Intranodal Immunotherapy Delivery
• Lymph nodes are ideal for immune activation. A Phase I/II trial 

used ultrasound-guided dendritic cell vaccine injections in 
metastatic melanoma (n = 15).

• Safe and feasible: mild flu-like symptoms and injection site 
reactions reported

• All patients responded to KLH (a standard immune control), 
confirming vaccine delivery; 14% showed tumor-specific T cell 
responses.

• Among 8 evaluable metastatic patients: 1 mixed response, 2 
stable disease (~2 years), 5 progressive disease

• Limited immunogenicity; further optimization and larger trials 
needed.
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