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Abstract

The diagnosis in the early stages of renal tumors, as well as the oncological outcomes equivalent to extensive nephrectomies, have increased
interest in partial nephrectomy (PN), which is the preferred method for treating renal cell carcinoma less than 7 cm. The literature confirms that
PN offers oncological outcomes equivalent to radical nephrectomy, especially in early stages. This is a prospective study, conducted in a single
university center over a period of three years, aimed to evaluate the surgical and oncological outcomes regarding positive safety margins
after PN performed using laparoscopic and open approaches. Following the analysis of the causes and consequences of incomplete tumor
resection, the obtained results align with data from the literature. We found that specimens from laparoscopic surgery were approximately twice
as likely to have positive surgical margins compared to tumors resected using the open approach, meaning that these patients require more
intense follow-up both clinically and imaging. According to current published studies, positive safety margins are not predictors for disease

recurrence rate, progression-free survival, or overall survival.
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=& Introduction

The incidence of renal cancer is increasing globally, but
there is a decrease in mortality in some European countries,
likely due to early diagnosis and favorable treatment
outcomes. Statistics from 2020 indicate approximately
431 288 new cases of renal cancer worldwide, with about
138 611 new cases in Europe. Global mortality was recorded
at 179 368 deaths. Demographically, renal cancer is more
common in men (male-to-female ratio 1.5-2.0:1) and older
populations [1].

Nephrectomy is one of the most frequently performed
procedures by urologists, with multiple approaches such
as open surgery, laparoscopy, or robotic surgery. The success
of the intervention is directly proportional to a thorough
understanding of the chosen technique to provide the best
outcomes for each patient. Regardless of the selected
technique, the objectives should focus on tumor treatment
while preserving as much functional renal parenchyma as
possible without compromising oncological limits, requiring
a sufficiently wide resection with safe margins.

The diagnosis of renal tumors in their early stages,
along with oncological outcomes equivalent to extensive
nephrectomies, has increased interest in partial nephrectomy
(PN), which is the preferred method for treating renal
cell carcinoma less than 7 cm. The literature confirms
that PN offers oncological outcomes equivalent to radical
nephrectomy (RN), especially in early stages. A 10-year
study demonstrated the efficacy of PN, with a reduced rate
of intraoperative complications and the preservation of as
much functional renal parenchyma as possible without
compromising oncological principles. Generally, the cure
rate for localized renal cancer is over 90% when diagnosed
early and treated surgically [2].

Open PN, with a minimal incision at the level of the 12
rib and no ischemia time for small renal masses, provides
satisfactory results in maintaining renal function and leaves
an aesthetic scar. This approach, which is quick, safe, and
technically easy to perform, remains a significant and
feasible option for treating small renal masses. Renal
ischemia for preserving renal function during partial
resections has been a controversial topic for decades, with
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ischemia times below 25 minutes being considered critical
for preserving renal function [3]. The relationship between
positive margins and oncological prognosis and recurrence
risk remains a topic of ongoing debate [4, 5]. On the other
hand, some studies indicate that survival rates remain
consistent regardless of the postoperative approach [6].

Aim and Objectives

The aim of the study was to assess the surgical and
oncological outcomes regarding positive safety margins
after PN through laparoscopic and open approaches.

The objectives are: (i) to assess the effectiveness of
various surgical techniques for PN; (ii) to highlight cases
with positive safety margins in histopathological (HP)
examinations after PN, depending on the approach — open
or laparoscopic.

= Patients, Materials and Methods

This is a prospective study conducted in a single
university center over a period of three years, from 2022 to
2024, including 105 cases of PN performed laparoscopically
and through the open approach the groups were distributed
approximately equally. The location for the research activities,
patient recruitment, and investigation was Prof. Dr. Theodor
Burghele Clinical Hospital, Bucharest, Romania. Ethical
measures in doctoral research included informed patient
consent and approval from the Institutional Ethics Committee.

All patients underwent preoperative examinations
following diagnostic and treatment protocols and completed
and signed informed consent for the surgical intervention.
This included details about the procedure, sample collection
for analysis, treatments, as well as potential risks and
complications. In addition to discussions about surgery and
consent, data on personal and pathological medical history
that could influence surgical decisions and subsequent
evolution were collected.

Imaging assessments encompassed abdominal ultrasound,
magnetic resonance imaging, and computed tomography.
Preoperatively, all patients underwent laboratory tests,
cardiology consultations and pre-anesthetic evaluations.
Laboratory parameters assessed included hemogram, serum
creatinine, glomerular filtration rate, hepatic function and
coagulation profile and analyses of urine.

Inclusion criteria: benign or malignant renal tumors
smaller than 7 cm, requiring surgical intervention.

Exclusion criteria: age over 85 years, widespread
infections or decompensated systemic diseases, single
kidney or end-stage chronic kidney disease (CKD), and
multiple comorbidities requiring prolonged treatment,
leading to postponed interventions.

The statistical analysis included descriptive statistics;
variables were expressed as proportions to facilitate
hypothesis formulation in the conclusions.

= Results

Positive resection margins (PRMs) may occur after PN,
but its effect on recurrence risk and survival outcomes
remains unclear. Investigating the correlation between
positive safety margins, recurrence risk after PN, and
survival outcomes is essential. PN is widely regarded as
the predilect approach for small, localized renal tumors.

No surgical approach is without risks, but it is essential
for these risks to be known and understood to choose the
appropriate technique. All cases were analyzed individually,
with attention focused on local, national, or international
guidelines and protocols.

The cohort included 105 cases of PN, of which 56 cases
were managed using open surgery, and 49 cases were
managed using the laparoscopic technique, either trans-
peritoneal or retroperitoneal. HP analysis revealed a count
of 25 specimens with positive safety margins, of which
nine were obtained through open surgery and 16 through
the laparoscopic approach (Figure 1).

The study focused on analyzing PRMs after PN for
renal carcinoma, highlighting the importance of achieving
negative surgical margins (NSMs), which could potentially
improve clinical outcomes. Multiple anatomical aspects, such
as tumor size and location, invasion or metastases, as well
as HP examination characteristics, including International
Society of Urological Pathology (ISUP) tumor grade, tumor
type, or surgical margins, are prognostic factors for renal
cancers. In this study, the surgical approach played a role in
determining the probability of residual positive margins.

Following the local surgical resection of the tumor, there
is a risk of histological remanent disorder, defined by
positive safety margins, but their impact on oncological
outcomes remains uncertain. Even when positive surgical
margins (PSMs) are present histologically, the residual
cells might not survive after electrocoagulation.

Based on HP examinations, PRMs were found in
32.6% of the laparoscopic cases compared to 16.3% for
the open approach, indicating that the minimally invasive
technique has certain limitations that can influence long-
term prognosis (Figure 2).

Of all cases, renal cancer was confirmed in 89 patients,
approximately 85% of all operated cases. This emphasizes
the importance of surgical intervention that ensures complete
tumor resection. The renal cancer subtypes with PRMs were
predominantly clear cell renal carcinomas, two cases of
papillary renal carcinoma, and two other cases of chromophobe
cell carcinoma, with one specimen for each surgical approach
(Figure 3, A—C). The other histopathologically examined
specimens were benign tumors (15%), such as renal
angiomyolipoma, lipoma and oncocytoma.

Regarding the proportion of cases with PRMs based
on the category of renal masses, there was no significant
difference between the types of tumors identified through
imaging, the preoperative scoring system used, and
postoperative outcomes. The RENAL preoperative score
(Radius, Exophytic/Endophytic, Nearness to collecting sinus,
Anterior/Posterior, Location relative to polar lines) was
used to quantify the complexity of the surgery and predict
postoperative outcomes. Based on this scoring system,
positive margins were detected in an approximately equal
number of cases classified as low or intermediate risk, with
no cases in the high-risk category.

In the laparoscopic group of PNs, out of the 16 cases
with PSMs: six (37.5%) cases were classified as low-risk
(RENAL 4-6), seven (43.75%) cases were classified as
intermediate-risk (RENAL 7-9), including: three (18.75%)
cases with a RENAL score of 7 and four (25%) cases with
a RENAL score of 8. The remaining three cases were
represented by Bosniak cysts (one type 11 and two type V)

(Figure 4).
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Figure 1 — Sample size included in the descriptive
analysis (n=105). PN: Partial nephrectomy.

Number of samples with positive surgical margins out of total cases

Figure 2 — Number of specimens with positive surgical
margins following histopathological examination, from
a total of 105 PN cases: (Column 1) 16 of 49 cases of
laparoscopic PN had residual margins, compared to
(Column II) nine of 56 cases of open PN. PN: Partial
nephrectomy.

Figure 3 — Histopathological examination, microscopic features of samples after partial nephrectomy: (A) Clear cell
renal carcinoma — cells with clear cytoplasm arranged in a compact, alveolar pattern; (B) Papillary renal carcinoma —
cuboidal cells with eosinophilic cytoplasm, the papillae containing macrophages in their central cores; (C) Chromophobe
renal cell carcinoma — cells with varying sizes with well-defined cytoplasmic boundaries and a perinuclear halo. HE
staining: (A—C) x100. (Collection of Dr M.G. Berdan). HE: Hematoxylin—Eosin.
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Figure 4 — Proportion of cases with positive resection
margins based on the category of renal masses.

In the open PN group, seven of nine cases with PRMs
were classified as intermediate-risk, suggesting that for
low-risk cases, the classical surgical approach may lead to
better oncological outcomes.

Additionally, a detailed analysis of the tumor location
revealed that most specimens with PRMs originated from
tumors located on the posterior renal valve in laparoscopic
PN cases —nine of 16 cases. The rest were located medio-
renally or on the anterior valve. These observations were not
evident in the open PN cases, leading to the conclusion
that minimally invasive surgery might have limitations in
addressing tumors localized in the posterior valve. Also,
this approach is influenced by the operator’s experience.

As mentioned, in addition to tumor characteristics,
postoperative outcomes are influenced by the surgical
approach, with a twofold higher number of cases showing
histologically positive margins in laparoscopic PN. These
results align with findings from literature.

= Discussions

PN is the most commonly recommended technique due
to its lower risks relative to RN while ensuring favorable
oncological results.

The oncological safety of the laparoscopic approach
compared to the open technique has been examined
exclusively in studies with short follow-ups. In centers
with laparoscopic expertise, no difference was found in
progression-free survival (PFS) or overall survival (OS)
between the two mentioned surgical techniques [7, 8].

A large retrospective study involving 42 114 patients
who underwent PN, of whom 2823 (6.7%) patients had
PSMs, showed an increased presence of PSMs in pT3a
tumors (14.1%), higher all-cause mortality in patients with
PSMs, and a lower 5-year OS rate in pT3a tumors (PSMs:
69% vs. 90.9% for negative safety margins). Though, only
a fraction of patients with histologically unsafe margins
develops residual malignancy. Local recurrences occurred
in 16% of patients with PSMs compared to 3% in those
with negative margins [9, 10].

Thus, RN or reintervention could potentially result in
overtreatment in many cases. Nevertheless, NSMs do not
guarantee protection against recurrence, which has been
observed in up to 1.5% of cases within one study [11].

Additionally, data from the literature comparing surgical
margins with different surgical approaches (open, laparoscopic,
robotic) remain indefinite despite large cohort sizes [12—
16]. For example, a large study that included over 11 500
patients from a national database highlighted that PN
performed laparoscopically or robotically had higher rates
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of PSMs compared to open nephrectomy. Thus, laparoscopic
and robotic PN show higher PSM rates compared to open
PN for cT1a renal carcinoma, but the impact of margin status
on long-term oncological effects is still under evaluation
[12].

There are also numerous studies on small, single-center
or multi-center cohorts analyzing the differences between
surgical approaches, detection rates of positive margins,
and risks of recurrence or OS. The published results are
similar, and no precise variables were identified to have
a significant influence.

Positive safety margins are more common in cases where
surgery is imperious (single kidney or bilateral tumors),
such as in patients with unfavorable characteristics of the
tumors (pT2a, pT3a, grade III-1V). A study published in
European Urology examined the impact of clinical and
pathological variables on survival for cases with both positive
and negative resection margins. Multivariate Cox analysis
showed that two factors predicted recurrence: indication
(»=0.017) and tumor location (p=0.02). While PSMs are
more common in cases requiring surgical intervention, they
do not appear to affect cancer-specific survival (CSS),
underscoring the need for continued follow-up [14, 17, 18].

Loépez-Costea et al., in a 2016 retrospective study that
included 198 PNs for malignant renal tumors with an average
follow-up of 56 months, conducted a comprehensive statistical
analysis to evaluate predictors for OS and disease recurrence.
The study concluded that no statistically significant differences
were found between patients with PSMs and those with
negative margins regarding oncological outcomes, and
recurrence could be due to tumor bilaterality [19].

Most prospective or retrospective studies have suggested
that PSMs do not necessarily imply a higher risk of
recurrence or a decrease in CSS [17, 20, 21]. Instead, a
separate single-center retrospective study identified PSMs
as an independent predictor of survival without progression
of cancer linked to a higher incidence of both local and
distant recurrences [8, 22, 23]. However, randomized
controlled trials are still needed to evaluate the oncological
outcomes of laparoscopic vs. open nephrectomy.

Patients with HP results showing the presence of PSMs
in the resected specimen were informed that they would
require more intensive follow-up, both clinically and through
imaging, given their elevated risks for secondary local
treatments.

& Conclusions

Regarding the identification of cases with positive
safety margins in HP examinations and the analysis of the
causes and consequences of incomplete tumor resection,
the results align with data from literature. We found that
specimens from laparoscopic surgery had approximately
twice as many PSMs compared to specimens resected
through the open approach. These patients require more
intensive follow-up, both clinically and through imaging.
According to current published studies, positive safety
margins are not predictors for recurrence rates, PFS, or
OS. We believe these objectives could have a significant
impact on research if given practical value. Regardless of
the chosen surgical approach, the success of the intervention
depends on a thorough understanding of the technique used

and the pathology’s impact. These considerations are part of
the development process for every practitioner. Laparoscopic
PN is promising as it offers multiple benefits, and we are
considering additional studies on long-term oncological
outcomes.

Conflict of interests
The authors have declared no conflict of interests.

References

[1 Ferlay J, Colombet M, Soerjomataram |, Dyba T, Randi G,
Bettio M, Gavin A, Visser O, Bray F. Cancer incidence and
mortality patterns in Europe: estimates for 40 countries and
25 major cancers in 2018. Eur J Cancer, 2018,103:356-387.
https://doi.org/10.1016/j.ejca.2018.07.005 PMID: 30100160

[2] Galescu A, Ivanov M, Sadurov M, Banov P, Bradu A, Ceban E.
Nefrectomia partiala: analiza rezultatelor de 10 ani [Partial
nephrectomy: analysis of 10-year outcomes]. Arta Medica,
2023, 87(2):100-108. https://doi.org/10.5281/zenodo.8213176

[3] Ehsanullah SA, Sultana A, Kelly B, Dunford C, Shah Z. Open
partial nephrectomy with zero ischaemia using a supra 12th
rib miniflank incision: a minimally invasive open approach for
small renal masses. Adv Urol, 2021, 2021:5569254. https://
doi.org/10.1155/2021/5569254 PMID: 35003253 PMCID:
PMC8741386

[4] Morrone A, Bentellis |, Bernhard JC, Bensalah K, Champy C,
Bruyere F, Doumerc N, Olivier J, Audenet F, Parier B, Brenier M,
Long JA, Nouhaud FX, Branger N, Lang H, Charles T, Xylinas E,
Waeckel T, Gomez F, Boissier R, Rouget B, Shaikh A,
Chevallier D, Ambrosetti D, Durand M. Positive surgical margin’s
impact on short-term oncological prognosis after robot-assisted
partial nephrectomy (MARGINS study: UroCCR no 96). Sci Rep,
2022, 12(1):18342. https://doi.org/10.1038/s41598-022-23146-4
PMID: 36316438 PMCID: PMC9622828

[6] Shah PH, Moreira DM, Okhunov Z, Patel VR, Chopra S,
Razmaria AA, Alom M, George AK, Yaskiv O, Schwartz MJ,
Desai M, Vira MA, Richstone L, Landman J, Shalhav AL, Gill |,
Kavoussi LR. Positive surgical margins increase risk of recurrence
after partial nephrectomy for high risk renal tumors. J Urol,
2016, 196(2):327—-334. https://doi.org/10.1016/j.juro.2016.02.
075 PMID: 26907508 PMCID: PMC9235535

[6] Yossepowitch O, Thompson RH, Leibovich BC, Eggener SE,
Pettus JA, Kwon ED, Herr HW, Blute ML, Russo P. Positive
surgical margins at partial nephrectomy: predictors and
oncological outcomes. J Urol, 2008, 179(6):2158-2163. https:/
doi.org/10.1016/j.juro.2008.01.100 PMID: 18423758 PMCID:
PMC2704565

[71 Henderickx MMEL, Baldew SV, Marconi L, van Dijk MD, van
Etten-Jamaludin FS, Lagerveld BW, Bex A, Zondervan PJ.
Surgical margins after partial nephrectomy as prognostic factor
for the risk of local recurrence in pT1 RCC: a systematic review
and narrative synthesis. World J Urol, 2022, 40(9):2169-2179.
https://doi.org/10.1007/s00345-022-04016-0 PMID: 35503118
PMCID: PMC9427912

[8] Tellini R, Antonelli A, Tardanico R, Fisogni S, Veccia A,
Furlan MC, Carobbio F, Cozzoli A, Zanotelli T, Simeone C.
Positive surgical margins predict progression-free survival after
nephron-sparing surgery for renal cell carcinoma: results from
a single center cohort of 459 cases with a minimum follow-
up of 5 years. Clin Genitourin Cancer, 2019, 17(1):e26—e31.
https://doi.org/10.1016/j.clgc.2018.08.004 PMID: 30266249

[9] Ryan ST, Patel DN, Ghali F, Patel SH, Sarkar R, Yim K,
Eldefrawy A, Cotta BH, Bradshaw AW, Meagher MF,
Hamilton ZA, Murphy JD, Derweesh IH. Impact of positive
surgical margins on survival after partial nephrectomy in
localized kidney cancer: analysis of the National Cancer
Database. Minerva Urol Nephrol, 2021, 73(2):233—244. https://
doi.org/10.23736/S2724-6051.20.03728-5 PMID: 32748614

[10] Qiu M, Zong YL, Wang BS, Yang B, Xu CX, Sun ZH, Lu M,
Zhao L, Lu J, Liu C, Tian XJ, Ma LL. [Treatment outcome of
laparoscopic partial nephrectomy in patients with renal tumors
of moderate to high complexity]. Beijing Da Xue Xue Bao Yi
Xue Ban, 2023, 55(5):833—837. https://doi.org/10.19723/j.issn.
1671-167X.2023.05.009 PMID: 37807736 PMCID: PMC
10560909




The outcomes of partial nephrectomy — considerations that contribute to positive surgical margins 177

[11] Antic T, Taxy JB. Partial nephrectomy for renal tumors: lack
of correlation between margin status and local recurrence.
Am J Clin Pathol, 2015, 143(5):645-651. https://doi.org/10.
1309/AJCP7LKLZ8JSJQRG PMID: 25873497

[12] Tabayoyong W, Abouassaly R, Kiechle JE, Cherullo EE,
Meropol NJ, Shah ND, Dong S, Thompson RH, Smaldone MC,
Zhu H, lalacci S, Kim SP. Variation in surgical margin status
by surgical approach among patients undergoing partial
nephrectomy for small renal masses. J Urol, 2015, 194(6):
1548-1553. https://doi.org/10.1016/j.juro.2015.06.076 PMID:
26094808

[13] Porpiglia F, Mari A, Bertolo R, Antonelli A, Bianchi G, Fidanza F,
Fiori C, Furlan M, Morgia G, Novara G, Rocco B, Rovereto B,
Serni S, Simeone C, Carini M, Minervini A. Partial nephrectomy
in clinical T1b renal tumors: multicenter comparative study of
open, laparoscopic and robot-assisted approach (the RECORd
Project). Urology, 2016, 89:45-51. https://doi.org/10.1016/j.
urology.2015.08.049 PMID: 26743388

[14] Mosholt KSS, Aagaard M, Rader A, Azawi N. The prognostic
impact of the surgical margin in renal cell carcinoma treated
with partial nephrectomy: a multi-center study. Cancers (Basel),
2024, 16(8):1449. https://doi.org/10.3390/cancers16081449
PMID: 38672530 PMCID: PMC11048438

[15] Porpiglia F, Bertolo R, Amparore D, Fiori C. Margins, ischaemia
and complications rate after laparoscopic partial nephrectomy:
impact of learning curve and tumour anatomical characteristics.
BJU Int, 2013, 112(8):1125-1132. https://doi.org/10.1111/bju.
12317 PMID: 23937616

[16] Mitchell RE, Gilbert SM, Murphy AM, Olsson CA, Benson MC,
McKiernan JM. Partial nephrectomy and radical nephrectomy
offer similar cancer outcomes in renal cortical tumors 4 cm or
larger. Urology, 2006, 67(2):260—-264. https://doi.org/10.1016/
j.urology.2005.08.057 PMID: 16461075

[17] Wood EL, Adibi M, Qiao W, Brandt J, Zhang M, Tamboli P,
Matin SF, Wood CG, Karam JA. Local tumor bed recurrence
following partial nephrectomy in patients with small renal masses.
J Urol, 2018, 199(2):393-400. https://doi.org/10.1016/j.juro.
2017.09.072 PMID: 28941919

[18] Bensalah K, Pantuck AJ, Rioux-Leclercqg N, Thuret R, Montorsi F,
Karakiewicz PI, Mottet N, Zini L, Bertini R, Salomon L, Villers A,
Soulie M, Bellec L, Rischmann P, De la Taille A, Avakian R,

Corresponding authors

Crepel M, Ferriere JM, Bernhard JC, Dujardin T, Pouliot F,
Rigaud J, Pfister C, Albouy B, Guy L, Joniau S, van Poppel H,
Lebret T, Culty T, Saint F, Zisman A, Raz O, Lang H, Spie R,
Wille A, Roigas J, Aguilera A, Rambeaud B, Martinez Pifieiro L,
Nativ O, Farfara R, Richard F, Roupret M, Doehn C, Bastian PJ,
Muller SC, Tostain J, Belldegrun AS, Patard JJ. Positive surgical
margin appears to have negligible impact on survival of renal
cell carcinomas treated by nephron-sparing surgery. Eur Urol,
2010, 57(3):466—471. https://doi.org/10.1016/j.eururo.2009.03.
048 PMID: 19359089

[19] Lépez-Costea MA, Bonet X, Pérez-Reggeti J, Etcheverry B,
Vigués F. Oncological outcomes and prognostic factors after
nephron-sparing surgery in renal cell carcinoma. Int Urol
Nephrol, 2016, 48(5):681-686. https://doi.org/10.1007/s112
55-016-1217-z PMID: 26861062

[20] Dash A, Vickers AJ, Schachter LR, Bach AM, Snyder ME,
Russo P. Comparison of outcomes in elective partial vs radical
nephrectomy for clear cell renal cell carcinoma of 4-7 cm.
BJU Int, 2006, 97(5):939-945. https://doi.org/10.1111/j.1464-
410X.2006.06060.x PMID: 16643474

[21] Carbonara U, Amparore D, Gentile C, Bertolo R, Erdem S,
Ingels A, Marchioni M, Muselaers CHJ, Kara O, Marandino L,
Pavan N, Roussel E, Pecoraro A, Crocerossa F, Torre G,
Campi R, Ditonno P. Current strategies to diagnose and manage
positive surgical margins and local recurrence after partial
nephrectomy. Asian J Urol, 2022, 9(3):227—-242. https://doi.
org/10.1016/j.ajur.2022.06.002 PMID: 36035342 PMCID:
PMC9399527

[22] Wang L, Hughes |, Snarskis C, Alvarez H, Feng J, Gupta GN,
Picken MM. Tumor enucleation specimens of small renal tumors
more frequently have a positive surgical margin than partial
nephrectomy specimens, but this is not associated with local
tumor recurrence. Virchows Arch, 2017, 470(1):55-61. https://
doi.org/10.1007/s00428-016-2031-9 PMID: 27778094

[23] Minervini A, Campi R, Sessa F, Derweesh |, Kaouk JH, Mari A,
Rha KH, Sessa M, Volpe A, Carini M, Uzzo RG. Positive surgical
margins and local recurrence after simple enucleation and
standard partial nephrectomy for malignant renal tumors:
systematic review of the literature and meta-analysis of
prevalence. Minerva Urol Nefrol, 2017, 69(6):523-538. https://
doi.org/10.23736/S0393-2249.17.02864-8 PMID: 28124871

Niculae lordache, Professor, MD, PhD, Faculty of Medicine, Carol Davila University of Medicine and Pharmacy,
37 Dionisie Lupu Street, Sector 2, 020021 Bucharest, Romania; Academy of Romanian Scientists, Bucharest,
Romania; Phone +40744-329 431, e-mail: niculae.iordache@umfcd.ro

Octav Ginghina, Associate Professor, MD, PhD, Faculty of Medicine, Carol Davila University of Medicine and
Pharmacy, 37 Dionisie Lupu Street, Sector 2, 020021 Bucharest, Romania; Phone +40744-319 404, e-mail:

octavginghina@gmail.com

Received: March 30, 2025

Accepted: May 12, 2025




