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BucnoBku: Tmicast MPOTpeCyBaHHS Ha nyOneTHIN eHJOKpUHOTEepanii
(;metpozont+pidonukii6), 3 ormsaagy Ha HER2-low cratyce, 3mificHeHO mepexii Ha KOH rorar
AHTUTLIIO-JIIKApChKUH 3aci® (TpacTy3ymald JIepyKcTekaH). 3TiHO 3 JaHUMH JOCIHIKEHHS
DESTINY-Breast04, taka crparerisi € ONTUMAaJIbHOIO MAJIaTUBHOIO OMII€0 JJIS MOJ0BXKEHHS
BIKMBAHOCTI IIPY BUYEPIIAHHI MOXIJIMBOCTEH TOPMOHOTEpAITii.

[TamiaTiBHA TIpOMEHEBa Teparnisl MOpsj 13 3acTOCYBaHHAM OicocdoHATIB TO3BOJISIE
YHUKHYTH BUHHKHEHHS MATOJOTIUYHUX IEpesoMiB ypaxeHux xpeOuis. IlamiatuBHa crparteris
TPUBAJIOl aHaNbre3ii BKIIOYAE B ceO€ CTYIMIHYACTUW MIAXiJA B TOMY YHCII BHKOPHCTAHHS
TpaHCACPMAITLHUX TEPANICBTUYHUX CHCTEM, 110 JI03BOJISIE CTAOUTI3yBaTH OOJIHOBUM CHHIPOM.

ZERO-ISCHEMIA PARTIAL NEPHRECTOMY VS RADIOFREQUENCY ABLATION:
REASSESSING FUNCTIONAL SAFETY IN LOCALIZED
RENAL CELL CARCINOMA
Demianiuk M. S.
Scientific advisor: Prof. Dr. Med. N. Kovalev O. O.
Department of Oncology and Oncology Surgery,
Zaporizhzhia State Medical and Pharmaceutical University, Zaporizhzhia, Ukraine

Introduction. The management of localized renal cell carcinoma (RCC) has undergone a
paradigm shift toward nephron-sparing strategies, in which preservation of renal function is as
critical as oncologic control. Minimally invasive approaches, particularly radiofrequency
ablation (RFA), are often perceived as safer alternatives due to lower perioperative morbidity and
favorable short-term outcomes [1,4,10].

Aim. To compare the conceptual and functional implications of radiofrequency ablation
and zero-ischemia partial nephrectomy (ZIPN), with a focus on the limitations of conventional
renal function assessment and potential bias in outcome interpretation.

A comparative analytical framework was applied to evaluate RFA and ZIPN from
physiological, oncologic, and methodological perspectives, based on current literature and
clinical evidence.

Materials and methods.

Results. RFA demonstrates high reported local control rates and acceptable survival
outcomes, particularly in selected cohorts of patients with small renal tumors [1,4,10]. However,
these outcomes are influenced by selection bias, retrospective study design, and heterogeneity of
patient populations, which limits their generalizability [2,5].

Comparative analyses suggest that while oncologic outcomes between partial
nephrectomy (PN) and ablation may appear similar in selected cTla cases, clinically relevant
differences in recurrence patterns and long-term local control remain important [2,3,10].
In particular, higher local recurrence rates following thermal ablation have been reported,
especially in more complex tumors or less favorable anatomical conditions [3,6].

Evidence from matched cohort studies demonstrates that although thermal ablation may
provide better short-term functional preservation, it is associated with lower recurrence-free survival
and inferior local control compared with PN in solitary kidney cohorts [3]. Similarly, multicenter
analyses confirm that local recurrence rates are significantly higher after thermal ablation than after
surgical resection in T1b renal tumors, despite lower major complication rates [6].

Moreover, population-based analyses indicate that heat-based ablation techniques may be
associated with increased cancer-specific mortality in tumors approaching the upper limit of Tla
size (3-4 cm), further emphasizing the importance of careful patient selection [7].
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An additional methodological concern is the inconsistency of diagnostic pathways.
Studies have shown that a substantial proportion of ablated lesions may represent benign or non-
diagnostic pathology when biopsy is not adequately performed before intervention, potentially
leading to overtreatment and distortion of reported outcomes [8].

Despite these limitations, RFA remains an important option in carefully selected patients,
particularly those unfit for surgery or with significant comorbidities [2,10].

Functional assessment limitations. Functional outcomes following RFA are typically
assessed using estimated glomerular filtration rate (eGFR), which reflects global renal function
but does not directly characterize localized parenchymal injury. Preservation of eGFR may
therefore create a misleading impression of functional safety, particularly when compensatory
renal mechanisms are present.

This limitation becomes especially relevant in oncologic patients, where even subclinical
damage to renal parenchyma may influence long-term outcomes, treatment tolerance, and
survival.

Discussion. The reliance on global renal function markers introduces a systematic bias in
evaluating nephron-sparing techniques. Methods associated with minimal short-term functional
decline, such as RFA, may appear superior despite limitations related to patient selection, tumor
characteristics, and follow-up duration [2,5,10].

Thermal ablation may affect not only the target lesion but also adjacent renal
parenchyma, while such localized effects are not always reflected in routine laboratory
parameters. Furthermore, oncologic outcomes may be influenced by underlying tumor biology,
technical limitations, and incomplete ablation margins.

Zero-ischemia partial nephrectomy (ZIPN) addresses a fundamentally different aspect of
renal preservation by aiming to avoid ischemia-reperfusion injury. From a physiological
perspective, avoidance of ischemia may help preserve microcirculation and reduce hypoxia-
related tissue stress, offering a mechanistically grounded approach to nephron preservation.

In contrast to indirect functional markers, tissue-level assessment using molecular
markers associated with hypoxia and angiogenesis, such as HIF-1a, provides additional insight
into biological processes underlying RCC behavior and tissue response [9].

Conclusions. The apparent functional safety of RFA should be interpreted with caution,
as it may reflect methodological limitations, selection bias, and inadequacies of conventional
assessment tools rather than true biological preservation.

Zero-ischemia partial nephrectomy represents a physiologically grounded approach aimed
at minimizing ischemia-related renal injury at the tissue level. A shift toward more precise
evaluation methods and individualized treatment strategies is required to optimize outcomes in
patients with localized RCC.

Keywords: renal cell carcinoma, radiofrequency ablation, zero-ischemia, partial
nephrectomy, renal function, nephron preservation.
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