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SUMMARY - The majority of renal neoplasms can be treated surgically using open or minimal-
ly-invasive approach. Nephron-sparing surgery should be used when possible, regardless to the operative
approach. In this retrospective study, we analyzed surgical trends of operative treatment of renal neo-
plasms in the period from February 2011 until December 2020. There were a total of 1031 procedures,
703 (68.2%) radical nephrectomies (RN) and 328 (31.8%) partial nephrectomies (PN). Laparoscopic
approach was used in 211 (20.5%) (111 PN and 100 RN), while open approach was used in 820 (79.5%)
(328 PN and 703 RN) cases. There were 12 procedures performed with the use of cardiopulmonary by-
pass and hypothermic arrest. The median operative time was 161 minutes for open RN and 158 for open
PN, 160 for laparoscopic RN, and 162 for laparoscopic PN. The most common pathology was clear cell
carcinoma in 693 (67.3%), papillary carcinoma in 115 (11.2%), chromophobe carcinoma in 67 (6.5%),
oncocytoma in 46 (4.5%), and angiomyolipoma in 33 (3.2%) patients. Pathologically, pT'1 stage was
diagnosed in 56.9%, pT2 in 5.8%, pT3 in 22.4% and pT4 in 1.2% of patients. Regional lymphadenec-
tomy was performed in 354 (34.3%) patients, among which lymph nodes were positive in 40 (11.3%)
cases. Surgical margins were positive in 27 cases when PN was performed (8.2%). In conclusion, there
was an ongoing raising trend in the number of procedures in general, and also in minimally invasive and

nephron-sparing surgery in our study.
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Introduction

Kidney neoplasms account for 2.2% of total neo-
plasms worldwide'. Renal cell carcinoma (RCC) ac-
counts for 2% of global cancer incidence and mortality,
making it the seventh most common neoplasm’. It has
a male predominance, with a relative risk of 1.7 when
compared to women, and with a higher incidence in

Correspondence to: Toni Zekulic, MD, Zagreb University Hospital
Center, Department of Urology, Kispati¢eva 12, HR-10000
Zagreb, Croatia

E-mail: toni.zekulic@gmail.com

Acta Clin Croat, Vol. 62, (Suppl. 2) 2023

developed countries'. Survival depends on the stage
at the time of diagnosis; stage I, localized cancer has
93%, while stage IV has a 12% 5-year survival rate’.
The mortality rate among all cancer deaths is 1.8%,
and it remained the same in the last 35 years despite a
doubling incidence, most likely due to improvements
in diagnostics and treatment'. Today, most cases are
diagnosed incidentally, using ultrasound (US), com-
puted tomography (CT), or magnetic resonance im-
aging (MRI). RCC has several subtypes, but the most
common are clear cell, papillary, and chromophobe
carcinoma, which account for 75%, 10%, and 5% of
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all cases, respectively®. There are many options for the
management of patients with kidney tumors, including
surgical and non-surgical approaches. The selection of
a proper modality is based on a multidisciplinary and
patient-specific approach, bearing in mind patient age,
comorbidities, life expectancy, and clinical stage of the
disease.

The aim of this study was to analyze long-term
trends in surgical management of patients with kid-
ney tumors at the Zagreb University Hospital Center
(Zagreb UHC).

Materials and Methods

We retrospectively reviewed data in the Hospital
Information System on patients having undergone
surgical treatment for renal neoplasms in the peri-
od between February 2011 and December 2020. We
collected all demographic data, type of nephrectomy

(partial or radical), surgical technique (laparoscopic or

Table 1. Type of surgery and surgical technique

open), and pathologic characteristics. All patient and
operative data were analyzed and graphically present-
ed using SPSS software (IBM Corp. Released 2017.
IBM SPSS Statistics for Windows, Version 25.0. Ar-
monk, NY, USA). For categorical variables, descriptive
statistics were reported as frequencies and percentages,
and for continuous variables as median and range.

Results

There were 1031 procedures performed in the se-
lected period. Radical nephrectomy (RN) was per-
formed in 703 (68.2%) and partial nephrectomy (PN)
in 328 (31.8%) procedures (Table 1). The median pa-
tient age was 62 (17-88) years. There were 657 (63.7%)
men and 374 (36.3%) women. Laparoscopic approach
was used in 211 (20.5%) (111 PN and 100 RN), while
open approach was used in 820 (79.5%) (328 PN and
703 RN) cases. Trends in the type of surgery and use of

surgical technique in the selected period are shown in

Total
Surgical approach 1:12) ) 51(\; ) N (%)
Laparoscopic 111 (10.7) 100 (9.7) 211 (20.5)
Open 217 (21.1) 603 (58.5) 820 (79.5)
Total 328 (31.8) 703 (68.2) 1031 (100)
Histologic type n (%)
Clear cell carcinoma 693 (67.3)
Papillary carcinoma 115 (11.2)
Chromophobe carcinoma 67 (6.5)
Oncocytoma 46 (4.5)
Angiomyolipoma 33(3.2)
Other 77 (7.3)
Pathologic stage (pT) n (%)
pTla 390 (37.8)
pT1b 197 (19.1)
pl2a 38 (3.7)
pI2b 22(2.1)
pl3a 160 (15.5)
pI'3b 63 (6.1)
pl3c 8(0.8)
pT4 12 (1.2)
Undetermined 141 (13.7)

PN = partial nephrectomy; RN = radical nephrectomy
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Fig. 1. Number of procedures performed during study period.

PN = partial nephrectomy; RN = radical nephrectomy

Figure 1. The median operative time was 161 minutes
for open RN and 158 minutes for open PN, 160 min-
utes for laparoscopic RN, and 162 minutes for laparo-
scopic PN. The most common pathology was clear cell
carcinoma in 693 (67.3%), papillary carcinoma in 115
(11.2%), chromophobe carcinoma in 67 (6.5%), onco-
cytoma in 46 (4.5%), and angiomyolipoma in 33 (3.2%)
patients. In the remaining 7.3% of cases of other pa-
thology, there were some interesting clinical cases, for
example, metastasis of neuroendocrine tumor (NET)
into clear cell renal carcinoma. There were three cases of

Bellini duct carcinoma, two cases of perivascular epithe-
lioid cell tumor (PEComa), one case of microphthal-
mia-associated transcription (MiT) family transloca-
tion, and other sporadic cases of rare tumors.

Overall, pT1 stage was diagnosed in 56.9%, pT2
in 5.8%, pT3 in 22.4% and pT4 in 1.2% of patients
(complete pT distribution is shown in Table 1). In the
majority of patients with pT1la, PN was performed
(57.9% of patients), whereas this percentage was sig-
nificantly lower in pT1b and higher-stage cases (Fig.
2). When analyzing cases with pT'3 stage disease, there

pT1b

Fig. 2. Descriptive chart of partial nephrectomy (PN) vs. radical nephrectomy (RN) performed
in patients with pT1a and pT1b stage over years.
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were 160 (69.3%) patients with pT3a, 63 (27.3%) with
pT3b and 8 (3.5%) patients with pT3c stage. In col-
laboration with cardiothoracic surgeons, 12 procedures
were performed with the use of cardiopulmonary by-
pass and hypothermic arrest. Regional lymphadenec-
tomy was performed in 354 (34.3%) patients, among
which lymph nodes were positive in 40 (11.3%) cas-
es. Surgical margins were positive in 27 (8.2%) cases
when PN was performed. The percentage of positive
surgical margins (PSM) was 4.5% in the laparoscopic
group wersus 6.7% in the open group. Compared to two
pre-pandemic years (2018 and 2019), the number of
cases in 2020 was reduced by 25.5% (2019) and 17.4%
(2018), as shown in Figure 1.

Discussion

Surgical treatment is the method of choice for
most patients with localized RCC. PN is beneficial for
many patients with ¢T1 disease in terms of compara-
ble overall survival, but also decreased the risk of lat-
er cardiovascular events and chronic kidney failure®*.
It can be performed in patients with higher clinical
stages, but it requires careful selection and preopera-
tive evaluation. PN has slightly higher complication
rates than RN°. In comparative studies of open and
laparoscopic RN, oncologic results and complication
rates were similar, but less morbidity, blood loss, re-
quirement for analgesia, and shorter hospital stay were
found for the latter®’. There was no difference either in
progression-free survival and overall survival if laparo-
scopic PN was performed in experienced centers'*'2.
'The operative time and warm ischemia time were lon-
ger when compared to open PN!%1113,

In our series, there was an overall increase in sur-
gical procedures performed, with an ongoing trend of
increased PN (Fig. 1), which is usually reserved for
patients with cT1a-b stage disease (Fig. 2). Our data
also show a steady increase in laparoscopic procedures
since 2011 (Fig. 2). There was a reduction in the num-
ber of overall procedures in 2020, caused by the glob-
al coronavirus pandemic. This reduction by 25.49% is
comparable to other studies reporting on COVID-19
pandemic reduction of oncologic surgeries' 6.

In our study, there was no significant prolonga-
tion of operative time regarding laparoscopic or open
approach both for PN and RN. The most common
histopathologic subtype was clear cell renal carcino-
ma. Most of the patients had pT1 stage disease (66%),

but there was also a significant number of pT3 stages
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(26%). Distribution of the pathologic T stage is shown
in Table 1, and it was comparable to those reported in
similar studies’.

Patients with non-metastatic RCC with tumor
thrombus in the vena cava present a clinical challenge
and require surgical expertise and multidisciplinary
approach. Studies have shown that these patients can
benefit from surgery, if performed in experienced cen-
ters'®. The overall and disease-free 5-year survival has
been reported of up to 63% and 55%, respectively, in
one study’. In 12 cases, our patients had pT3b and
pT3c stage disease that required collaboration with
cardiothoracic surgeons. Nephrectomy and throm-
bectomy were performed in hypothermic arrest and
cardiopulmonary bypass®. Although complex and de-
manding for the entire team, it is potentially the only
curative treatment option for these patients'.

Positive surgical margins can be found in 2%-8%
of PNs with no definitive correlation to the selected
surgical approach®?%. In our study, the PSM rate was
lower in cases when laparoscopic PN was performed,
but this can be explained by the fact that open PN
was performed in more complex cases with a higher
T stage. The impact of PSM on oncologic outcomes
is still controversial. One recent study reports a higher
incidence of distant metastasis (11.1% ws. 3.5%) and a
significantly higher incidence of renal relapses (14.8%
vs. 3.9%)%. It suggests that PSM is a predictor of pro-
gression-free survival with a higher incidence of local
relapse. On the other hand, there are several studies
that suggest that PSM does not correlate with a higher
risk of metastases and local recurrence*?*%. In con-
clusion, there is a risk of overtreatment if RN or re-re-
section has been performed in patients with PSM, but
these patients may require more intensive follow-up.

Whether to perform regional lymphadenectomy in
patients with the organ-confined disease is still contro-
versial because it is not associated with improved onco-
logic outcomes® . In Zagreb UHC, we do not perform
lymphadenectomy routinely in such patients. Howev-
er, there were 11.3% of cases of lymph node positivity
among patients having undergone lymphadenectomy.
'The usual reasoning for lymphadenectomy was young-
er patient age, radiological characteristics of tumor and
lymph nodes, and intraoperative finding of lymphade-
nopathy. Our rates of lymph node dissection and posi-
tivity are similar to the rates reported elsewhere®.

With the development and more widespread use
of radiological imaging (US, multi-slice computed to-
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mography, MRI), there are many incidental findings
of clinically low-stage tumors in older patients with
significant comorbidities. There are several non-surgi-
cal approaches in the management of kidney tumors
in such patients. Tumors less than 3 cm in size can be
managed with one of the ablative techniques®*. For
patients older than 75 years and with tumors smaller
than 4 cm, active surveillance can also be a valuable
option, except for cases that show significant clinical
progression during follow-up**.In our institution, all
patients that are candidates for non-surgical manage-
ment of kidney tumors are presented to the multidisci-
plinary team and, if eligible, offered one of the ablative
methods*.

In the era of minimally invasive surgery in urol-
ogy, laparoscopic management is gradually becoming
the standard of care. However, open surgery is an im-
portant modality for patients with higher-stage dis-
ease, especially for those with vena cava involvement.
It is important to understand the complexity, limita-
tions, and learning curves of laparoscopic approaches,
especially for PN. The clinician should always offer
the patient nephron-sparing surgery, if possible, and
should not prefer laparoscopic RN over open PN. The
non-surgical approach is also an important and valu-
able modality to consider in selected patients. Further
development of minimally invasive and nephron-spar-
ing procedures in the treatment of RCC, including ro-
botics, is expected in our department.
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Sazetak

TRENDOVI KIRURSKOG LIJECENJA BUBREZNIH NOVOTVORINA: REZULTATI JEDNOG CENTRA U
POSLJEDNJEM DESETLJECU

N. Knesevic, T. Zekulic, T. Kulis, L. Penezic, T. Hudolin, B. Cikic, V. Ferencak, J. Andelic, H. Saic, I Jurié, A. El-Saleb, E. Goluza
i Z. Kastelan

Veéina bubreznih neoplazma moze se lijeiti kirurski primjenjujuéi otvoreni ili minimalno invazivni pristup. Parcijalna
nefrektomija (PN) treba biti u¢injena, kada je moguce, bez obzira na kirurski pristup. U ovoj retrospektivnoj studiji analizirali
smo kirurske trendove u operativnom lije¢enju bubreznih neoplazma u razdoblju od veljace 2011. do prosinca 2020. godine.
Ukupno je u¢injen 1031 zahvat, 703 (68,2%) radikalne nefrektomije (RN) i 211 (20,5%) PN. U¢injeno je 211 (20,5%) lap-
aroskopskih (111 PN i 100 RN) i 820 (79,5%) otvorenih (328 PN i 703 RN) operacija. Dvanaest operacija je zahtijevalo
upotrebu hipotermickog aresta i kardiopulmonalnog premostenja. Medijan trajanja operacije je bio 161 minutu za otvorenu
RN, 158 za otvorenu PN, 160 minuta za laparoskopsku RN i 162 minute za laparoskopsku PN. Najées¢a patologija je bila
svijetlostani¢ni karcinom u 693 (67,3%), papilarni karcinom u 115 (11,2%), kromofobni karcinom u 67 (6,5%), onkocitom u
46 (4.5%) i angiomiolipom u 33 (3,2%) slu¢aja. Patoloski, stadij pT'1 dijagnosticiran je u 56,9%, pT2 u 5,8%, pT3 u 22,4% i
pT'4u1,2% bolesnika. Regionalna limfadenektomija je u¢injena u 354 (34,3%) bolesnika, medu kojima su limfni &vorovi bili
pozitivni u 40 (11,3%) slu¢ajeva. Kirurgki rubovi su bili pozitivni u 27 (8,2%) slucajeva nakon PN. Zakljuéno, vidljiv je trend
porasta ukupnog broja zahvata, a takoder i porast broja minimalno invazivnih i za bubreg postednih zahvata.

Kljuéne rijeci: Nefrektomija; Laparoskopija; Rak bubrega; Kirurgija postedna za bubreg
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