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Invisible scars: CD34 and HIF-1a in
post-ablative renal tissue integrity

Demianiuk M.S.’

! Teaching and Research Assistant, Department of Clinical and Surgical Oncology;
Zaporizhzhia State Medical and Pharmaceutical University,; Ukraine

A paradigm shift in localized renal cell carcinoma (RCC)
management has placed long-term patient outcomes—rather than
simple tumor eradication—at the forefront of clinical
priorities (Sheikh-Wu et al., 2023; Young et al., 2024). This
shift is especially pertinent as improvements in ultrasound,
CT, and MRI have led to a marked rise in incidental detection
of small renal masses (SRMs), especially cTla tumors, in older
patients with substantial comorbidities. Such cases highlight
the demand for minimally invasive, nephron-sparing
interventions, where the balance between oncologic control
and functional preservation becomes paramount (Young et al.,
2024; Huang et al., 2025).

Radiofrequency ablation (RFA) has become an established
alternative for high-risk surgical ©patients, offering
effective tumor control and lower perioperative morbidity.
Recent meta-analyses show RFA achieves 5-year local control
rates exceeding 90%, with major complications below 2% across
ablative modalities (Huang et al., 2025) . Still,
approximately 2% of c¢Tla RCCs present with synchronous
metastases—mainly to bone and lung—underscoring the need for
precise and timely intervention (Gir et al., 2025).

Despite encouraging outcomes, there is growing
recognition that systemic markers such as estimated
glomerular filtration rate (eGFR) may overlook localized
parenchymal damage post-ablation. GFR reflects global renal
function, vyet is influenced by patient demographics and
comorbidities, often masking subclinical injury 1in the
treated kidney (Delanaye et al., 2023). Our retrospective
series from the Zaporizhzhia Regional Antitumor Center
included 24 high-risk patients treated with RFA, all managed
under a standardized protocol and 1in accordance with

This work is distributed under the terms of the Creative 4 1
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).
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international ethical guidelines.

The cohort comprised patients with a solitary kidney,
bilateral tumors, or recurrent/metastatic disease, precluding
surgical resection. Most RFA procedures were percutaneous
under ultrasound guidance; a minority required laparoscopic
or open approaches. Tumor sizes ranged from 2.1 to 4.0 cm,
with exophytic growth patterns predicting superior ablation
results. Tissue sampling from the renal cortex was performed
intraoperatively and at 72 hours post-ablation to provide
direct insight into parenchymal changes—an approach rarely
adopted in clinical practice.

Histological confirmation identified clear cell RCC as
the predominant subtype, with papillary wvariants 1in a
minority. The mean hospital stay was three days, notably
shorter than after open nephrectomy, highlighting the
benefits of minimally invasive protocols. Complications were
mostly minor and self-limiting, with serious adverse events
limited to three patients—a rate in line with published series
(Wang et al., 2025).

A cornerstone of this study was immunohistochemical
assessment for subclinical injury post-RFA. CD34, reflecting
microvascular density, and HIF-la, a surrogate for hypoxia-
induced stress and angiogenesis, were selected for their
diagnostic value in RCC and ischemic injury (Strikic et al.,
2023) . Quantitative analysis demonstrated a significant
reduction in CD34 and an increase in HIF-la in the renal
cortex adjacent to the ablation zone—changes that occurred
despite stable eGFR and routine laboratory values.

These findings strengthen the argument that traditional
global metrics such as GFR may grossly underestimate the true
extent of microvascular and parenchymal damage following
ablation (Delanaye et al., 2023; Wang et al., 2025). Molecular
data now suggest that even sublethal heat at the ablation
margin can activate oncogenic pathways, including VEGF, AKT,
and c-Met, fueling angiogenesis and potentially contributing
to recurrence (Strikic et al., 2023). Such evidence highlights
the necessity for more nuanced, tissue-level evaluation in
both clinical practice and research.

Over the long term, the implications of these “silent”
injuries extend far beyond cancer control. Chronic kidney
disease has emerged as a leading non-oncologic threat for RCC
survivors, with cardiovascular mortality eventually outpacing
cancer-related deaths (Wang et al., 2025). Because repeat
ablations or further nephron-sparing interventions may be

This work 1s distributed under the terms of the Creative
4 2 Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).
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necessary, accurate monitoring of true renal preservation
becomes critically important.

Our results advocate for integrating immunohistochemical
and molecular biomarkers into routine assessment of nephron-
sparing therapies, especially for complex or high-risk
patients. Tissue-level surveillance may help identify
individuals at risk for progressive functional decline or
incomplete ablation, thereby improving patient selection and
procedural planning. This approach may also support the
development of personalized monitoring protocols and next-
generation strategies targeting the tumor microenvironment.

To conclude, while radiofrequency ablation remains an
effective and well-tolerated nephron-sparing approach for
localized RCC, exclusive reliance on conventional functional
measures risks overlooking clinically significant injury.
Direct tissue assessment with wvalidated biomarkers such as
CD34 and HIF-la provides a more precise, individualized, and
ultimately safer direction for minimally invasive renal tumor
management.

References:

[1] Sheikh-Wu, S. F., Anglade, D., & Downs, C. A. (2023). A cancer
survivorship model for holistic cancer care and research. Canadian
Oncology Nursing Journal, 33(1), 4-16.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9894370/

[2] Young, M., Jackson-Spence, F., Beltran, L., Day, E., Suarez, C.,
Bex, A., et al. (2024). Renal cell carcinoma. The Lancet, 404(10451),
476-491.
https://www.thelancet.com/journals/lancet/article/PIIS0140-

6736 (24)00917-6/abstract

[3] Huang, R. S., Chow, R., Benour, A., Chen, D., Boldt, G.,
Wallis, C. J. D., et al. (2025). Comparative efficacy and safety of
ablative therapies in the management of primary localised renal cell
carcinoma: A systematic review and meta-analysis. Lancet Oncology,
26(3), 387-398.
https://www.thelancet.com/journals/lanonc/article/PIIS1470-

2045 (24)00731-9/abstract

[4] Gir, M., Wang, L., Liu, F., Puri, D., Meagher, M. F., Javier-
Desloges, J., et al. (2025). Mortality risk in clinical Tla renal
cell carcinoma (RCC) with synchronous metastasis (SM): A comparative

analysis of National Cancer Database (NCDB). Journal of Clinical
Oncology, 43(5_suppl), 513.
https://ascopubs.org/doi/10.1200/JC0.2025.43.5 suppl.513

[5] Strikic, A., Kokeza, J., Ogorevc, M., Kelam, N., Vukoja, M.,

Dolonga, P., et al. (2023). Differential expression of HIF1A and its
downstream target VEGFA in the main subtypes of renal cell carcinoma
and their impact on patient survival. Frontiers in Oncology, 13,
1287239. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10694430/

This work is distributed under the terms of the Creative 4 3
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 6th International
Scientific and Practical Conference
«Recent Advances in Global Science» NO

Uuly 6-8, 2025). 254

Vilnius, Lithuania

INTERCONF

SdenTIF PubLiHNG CenTes

MEDICINE AND PHARMACY

Delanaye, P., Cavalier, E., Pottel, H., & Stehlé, T. (2023). New and
old GFR equations: A European perspective. Clinical Kidney Journal,
16(9), 1375-1383.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10469124/

Wang, 2., Jiang, Y., Huang, W., Liu, X., Shan, Q., Wu, Z., et al.
(2025) . Impact of thermal ablation/cryoablation treatment on
prognosis among patients with kidney cancer: A SEER database-based
cohort study. FEuropean Journal of Medical Research, 30, 391.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC12087032/

4 4 This work 1s distributed under the terms of the Creative

Commons Attribution—-ShareAlike 4.0 International License
(https://creativecommons.org/licenses/by—sa/4.0/).



