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Abstract
Objective: In this study, histological, pathological and clinical characteristics that may affect multifocality rate and multifocality in renal tumors were
investigated.
Materials and Methods: A total of 162 patients who underwent radical nephrectomy with the diagnosis of renal tumor from our urology clinic and urology
clinics in two other hospitals between May 2002 and April 2006 and whose results were available were included in the study. Kidney samples were evaluated
regarding multifocality through sections made macroscopically at an interval of 3 mm.
Results: Of the patients included in the study, 92 (56.8%) were male and 70 (43.2%) were female. The mean age of the patients was 59.98 years (22-87). In
11 (6.7%) of 162 patients, a multifocality focus was pathologically observed. Satellite lesions were radiologically identified in two (18.2%) of the patients
with multifocality. On the other hand, satellite lesions could not be identified radiologically in nine patients (5.5%). Univariate and multivariate analyzes
were performed to determine the relation between pathological, histological, and clinical characteristics and multifocality. There was no significant relation
between age, gender, smoking, the location of the tumor, pathological stage, lymph node involvement, the presence of metastasis, the size of the tumor, and
histology of the tumor. Univariate analysis results showed a statistically significant relation between renal capsule involvement and renal vein involvement
and multifocality (p=0.015 and p=0.004, respectively); however, only renal capsule involvement was found to be associated with multifocality in multiple
logistic regression analysis (p=0.008).
Conclusion: In our multicentric study including 162 patients, the multifocality rate in renal tumors was 6.7% (11 patients). There was a significant
relationship between capsule involvement and multifocality (p=0.015 – p=0.008). Meta analysis is required to determine the rate of multifocality in renal
tumors and identify with which clinical, pathological, and histological characteristics it is associated.
Keywords: renal tumor, radical nephrectomy, multifocality

Öz
Amaç: Biz bu çalışmamızda, böbrek tümörlerinde multifokalite oranını ve multifokaliteyi etkileyebilecek histolojik, patolojik ve klinik özellikleri araştırdık.
Gereçler ve Yöntemler: Mayıs 2002- Nisan 2006 tarihleri arasında üroloji kliniğimiz ve diğer iki hastanedeki üroloji kliniklerinden böbrek tümörü tanısı ile radikal
nefrektomi yapılan ve bulgularına ulaşılan 162 hasta çalışmaya alındı. Böbrek spesmenleri makroskobik ve 3 mm’lik aralıklarla ince kesit yapılarak multifokalite
açısından değerlendirildi.
Bulgular: Çalışmaya alınan hastaların 92’si (%56,8) erkek, 70’i (%43,2) kadındı. Hastaların ortalama yaşları 59,98 (22-87) idi. 162 hastanın 11’inde (%6,7) patolojik
olarak multifokalite odağı görüldü. Multifokalite belirlenen hastaların 2’sinde (%18,2) radyolojik olarak satellite lezyon saptandı. Buna karşılık 9 hastada (%5.5)
radyolojik olarak satellite lezyon saptanamadı. Patolojik, histolojik ve klinik özelliklerin multifokalite ile olan ilişkisini saptamak için univariate ve multivariate
analizler yapıldı. Hasta yaşı, cinsiyet, sigara kullanımı, yerleşim yeri, patolojik evre, lenf nodu tutulumu, metastaz varlığı, tm boyutu, tm histolojisi arasında anlamlı
bir ilişki saptanmadı. Univariate analiz sonucu hem renal kapsül tutulumu hem de renal ven tutulumu ile multifokalite arasında istatistiki anlamlı ilişkili saptanırken
(sırasıyla p=0,015 ve p=0,004), multipl logistic regression analizinde sadece renal kapsül tutulumu multifokalite ile ilişkili olarak bulundu (p=0,008).
Sonuç: Multisentrik, 162 vakalık çalışmamızda böbrek tümörlerinde multifokalite sıklığını 11 hasta (%6,7) olarak saptadık. Bizim çalışmamızda kapsül tutulumu
(p=0,015 – p=0,008) ile multifokalite arasında anlamlı bir ilişki bulunmuştur. Böbrek tümörlerinde multifokalite oranının ve hangi klinik, patolojik ve histolojik
özelliklerle ilişkili olduğunun saptanması için meta-analize ihtiyaç vardır.
Anahtar kelimeler: böbrek tümörü, radikal nefrektomi, multifokalite
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Introduction

evaluated based on an anamnesis (age, gender, occupation, initial
complaint, and smoking), a complete physical examination,
complete urinalysis, hemogram, sedimentation, urea-creatinine
ratio, liver-function tests, calcium, ferritin, chest radiography,
abdominal ultrasonography (US), and computed tomography
(CT). In addition, abdominal magnetic resonance imaging
(MRI), MR angiography, and Doppler USG were performed
in some patients for differential diagnosis, clinical staging, and
surgery method. Based on these data, the patients were clinically
staged according to the 2002 tumour–node–metastasis (TNM)
classification.
The patients were staged by taking the TNM classification
as a reference following the pathological examination, and they
were included in the follow-up protocol.

Currently, renal cell carcinoma (RCC) represents about 3% of
all cancers and the highest incidence occurs in Western countries
[1]. High duration of survival achieved by radical nephrectomy,
made this method the gold standard in the treatment of earlystage renal tumors. However, in a surgery to be performed
in patients with a solitary kidney, chronic renal failure, or a
systemic disease that will affect contralateral renal function, or
who have bilateral tumors, the intact kidney should be preserved.
Achieving a longer survival that is comparable to radical
nephrectomy in nephron-sparing surgery (NSS), which means
removing the tumor by sparing the most functional parenchyma,
and the improvements in surgical technique (development of
prevention methods against ischemic renal damage, increased
renal vascular surgery experience) have increased the interest in
this method [2]. Moreover, the indications of NSS have enlarged
with the application of partial nephrectomy in small, early-stage,
peripherally located, and incidentally detected renal tumor cases
[3].
Partial nephrectomy has the disadvantage that it may cause
local recurrence due to the inability to remove the satellite tumor
in multifocal cases, as well as the advantages of preventing the
removal of the entire kidney with benign tumors and reducing the
risk of long-term renal failure [4,5].
There is no precise information about the biological potential
of these multifocal microscopic residual tumors [6]. The
multifocality rate in renal cortical tumors was within a wide
range of 4.7% - 25% in various studies [7-16]. In this multicentric
study including 162 patients, the histological, pathological and
clinical characteristics that may affect the multifocality rate and
multifocality in renal tumors were analyzed.

Pathological Evaluation
All kidney samples were evaluated by a pathologist in the
pathology clinics of the hospitals included in the study according
to the same protocol developed (Table 1). Accordingly, the
samples were first examined macroscopically for primary tumor
size and the presence of satellite lesions. Then, multifocality was
investigated through thin sections made at 3 mm intervals on the
samples. Histological classification of the primary tumor and the
satellite tumor was made according to the Union for International
Cancer Control (UICC) and the American Joint Committee on
Cancer (AJCC). The differential diagnosis of adenoma and
carcinoma was made histologically. Accordingly, histologically
papillary masses of ≤5mm with a low Fuhrmann nuclear grade
were accepted as adenoma. Adenomas were not considered
multifocal lesions and were not included in the study.

Statistical Analysis

Materials and Methods
Patient Selection

Demographic results and distribution of tumor characteristics
of the patients were compared using the Chi-Square Test.
Univariate and multivariate analysis were performed using
logistic regression to determine the relation between clinical
and pathological characteristics and multifocality. Variables
included patient age, gender, smoking history, primary tumor
size, the location of the tumor, pathological stage (pT), lymph
node involvement, the presence of distant metastasis, capsule
involvement, renal vein involvement, and histological diagnosis.

The study was approved by the Institutional Review Board
Ethics Committee of Istanbul Training and Research Hospital
(Approval no: 2021/2911). An informed consent was obtained
from all the patients. A total of 210 patients who underwent surgery
between May 2002 and April 2006 with the diagnosis of renal
tumor from our urology clinic and urology clinics in two other
hospitals were retrospectively evaluated. Radical Nephrectomy
was performed in 178 of 210 patients, and nephron-sparing (partial)
nephrectomy was performed in the remaining 32 patients. The
patients who underwent partial nephrectomy were excluded from
the study. Moreover, 16 of the patients who underwent radical
nephrectomy were excluded from the study as some information
was missing. None of the patients were excluded from the study
based on primary tumor size and the TNM classification. A total
of 162 renal tumor patients who underwent radical nephrectomy
were included in the study and their preoperative-peroperativepostoperative results were analyzed.

Results
Of the patiens included in the study, 92 (56.8%) were male
and 70 (43.2%) were female. The mean age of the patients was
59.98 (22-87). In 11 (6.7%) of the 162 patients, the multifocality
focus was observed pathologically. The demographic results
and tumor characteristics of the patients are shown in Table 2.
Satellite lesions were identified radiologically in 2 (18.2%) of the
11 patients with multifocality. Both of these satellite lesions were
demonstrated by a CT scan and/or MRI. The rate of multifocality
(occult) that could not be diagnosed with preoperative imaging
was 9 patients (5.5%) in 162 patients.
When all renal tumors were examined histologically using

Clinical Evaluation
All of the 162 patients diagnosed with renal tumor were
2
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Table 1. Multifocality in renal tumors (A multi-center study)
NAME-SURNAME:
Age:			Profession:
Phone:			Address:
COMPLAINT:
Hematuria:
Mass:		
Weight loss:		
Anemia:
Pain:
Polycythemia:
Hypertension:
Hepatic Dysfunction:
Other:
LABORATORY:
Hb:
Hct:
Leucocyte:
Urea:
Creatinine:
SGOT:
SGPT:
Calcium:
Ferritin:
Other: 		
USG: Right Kidney:		
Left Kidney:
IVP:
Right Kidney:
Left Kidney:
CT:
Right Kidney:
Left Kidney:
MR:
Right Kidney:
Left Kidney:
Chest radiography:
Other Imagings:
CLINICAL STAGING: cT:
cN:
cM:
METHOD OF SURGERY:
Suspected macroscopic satellite lesion noticed during the surgery (cortical irregularity):
MACROSCOPY:
Kidney weight:			
Kidney sizes:
x
x
cm
Tm Size:
x
x
cm
Tm Location:
Necrosis:
Yes ( )
No ( ) Explanation:
Histopathology:
Tm type:
Clear cell ( )
Papillary ( ) Chromophobe ( ) Collecting tubules ( )
Medullary ( )
Nuclear Grade:
Grade 1 ( )
Grade 2 ( )
Grade 3 ( )
Grade 4 ( )
Renal capsule involvement:			
Renal vein invasion: 		
Surgical margins:
Ureteral ( ) Renal vein ( )
Soft tissue ( )
Adrenal ( ) Lymph nodes ( )
PATHOLOGICAL STAGING:
pT:
pN:
pM:
MULTIFOCALITY:
Number: Size:
Nuclear Grade:
Histological type:
Distance to the primary:
Location:

Grade1 ( )

Grade2 ( )

Subcapsular ( )

Intraparenchymal ( )

Grade3 ( )

Grade4 ( )

NOTE OF PATHOLOGY: When the renal capsule is peeled off, the cortex is examined, if possible, for irregular areas under magnification, and the intraparenchymal lesion is investigated with serial sections of 1 cm and then 3 mm following taking the necessary
samples for the primary tumor.
the UICC and AJCC classification systems, it was identified that
106 (65.4%) had conventional clear cell carcinoma, 32 (19.8%)
had papillary cell carcinoma, 9 (5.6%) had chromophobe cell,
five (3.1%) had oncocytoma, two (1.2%) had collecting tubules
carcinoma, two (1.2%) had medullary cell carcinoma, and six
(3.7%) patients had unclassifiable type renal cell carcinoma. On
the other hand, five patients (45.5%) had papillary cell carcinoma,
five (45.5%) had conventional clear cell carcinoma, and one (9%)
had chromophobe cell carcinoma concerning multicentric tumors.
Discordance was observed in two patients (18.2%) between

primary renal tumor and satellite lesion histology; these were
chromophobe-papillary and clear cell-papillary cell carcinoma.
There was no discordance between primary tumor grade and
satellite tumor grade in any patient.
The tumor size was mean 8.12 cm (2 cm to 17 cm) in primary
tumors. Radical nephrectomy was performed for tumors smaller
than 4 cm because it is completely endophytic and close to the
collecting system. Tumor sizes regarding multifocality and
unifocality were mean 7 cm (2 cm – 12 cm) and 8.01 cm (2 cm –
17 cm), respectively. Multifocality was identified in nine patients
3
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Table 2. Demographic characteristics and pathological-histological results of the patients with renal tumors
Unifocal

Multifocal

Total

151 (93.35)

11 (6.7%)

162

58.88 (22-87)

61.4 (33-74)

59.98 (22-87)

Gender
Male

85 (56.3%)

7 (63.6%)

92 (56.8%)

Female

66 (43.7%)

4 (36.4%)

70 (43.2%)

84 (55.6%)
67 (44.4%)

8 (72.7%)
3 (27.3%)

92 (56.8%)
70 (56.8%)

Location
Right

61 (40.4%)

2 (18.2%)

63 (38.9%)

Left

90 (59.6%)

9 (81.8%)

99 (61.1%)

pT1
pT2
pT3a
pT3b
pT3c

63 (41.7%)
53 (35.1%)
21 (13.9%)
8 (5.3%)
N/A

4 (36.4%)
4 (36.4%)
2 (18.2%)
1 (9%)
N/A

67 (41.4%)
57 (35.1%)
23 (14.2%)
9 (5.6%)
N/A

pT4

6 (4%)

N/A

6 (3.7%)

Lymph node involvement
Yes
No

8 (5.3%)
143 (94.7%)

4 (36.4%)
7 (63.6%)

12 (7.4%)
150 (92.6%)

Existence of metastasis (%)

29 (19.2%)

N/A

29 (17.9%)

≤ 4 cm

20 (13.2%)

2 (18.2%)

22 (13.6%)

> 4 cm

131 (86.8%)

9 (81.8%)

140 (86.4%)

Tumor size (cm)

8.01 (2-17)

7 (2-12)

8.12 (2-17)

Clear cell

101 (66.9%)

5 (45.5%)

106 (65.4%)

Papillary

27 (17.9%)

5 (45.5%)

32 (19.8%)

Chromophobe

8 (5.3%)

1 (9%)

9 (5.6%)

Oncocytoma

5 (3.1%)

N/A

5 (3.1%)

Unclassified

6 (4%)

N/A

6 (3.7%)

Collecting tubules

2 (1.4%)

N/A

2 (1.2%)

Medullary

2 (1.4%)

N/A

2 (1.2%)

44 (29.1%)

6 (54.5%)

50 (30.8%)

Number of the patients (%)
Age (mean)

Smoking

(%)
Yes
No

Pathological Stage

Tumor size

Tumor histology

Renal capsule involvement

Uni. p=0.015
Mult. p=0.008
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(4.3%) among 140 samples with a primary tumor size of >4 cm,
and in two patients (9%) among 22 samples with a primary tumor
size of ≤4 cm. While >4 multifocality foci were observed in two
patients, four foci in one patient, three foci in one patient, two
foci in four patients, one focus in three patient were observed.
The mean distance of satellite lesions to the primary tumor was
1.33 cm (0.2 - 3.5).
When the distribution of primary tumors, according to the
2002 TNM classification, was analyzed, the frequency was T1 in
67 patients (41.4%), T2 in 57 patients (35.1%), T3a in 23 patients
(14.2%), T3b in 9 patients (5.6%), and T4 in six patients (3.7%).
In 12 patients (7.4%), lymph node positivity was identified, and
metastasis was identified in 29 patients (17.9%) at the time of
admission. In patients with multifocality, the distributions for T1,
T2, T3a, and T3b were four (36.4%), four (36.4%), two (18.2%),
and one (9%), respectively. Multifocality was not identified in
any of the six T4 patients. There was lymph node positivity in
four (36.4%) of 11 multifocal tumors. None of the patients with
multifocality were metastatic at the time of diagnosis.
Univariate and multivariate analyzes were performed to
determine the relation between pathological, histological, and
clinical features and multifocality. While univariate analysis
results showed a statistically significant relation between both
renal capsule involvement and renal vein involvement and
multifocality (p=0.015 and p=0.004, respectively), only renal
capsule involvement was associated with multifocality in multiple
logistic regression analysis (p=0.008).

were 14% and 23% in the studies by Baltaci et al. and Schlichter
et al., respectively [13,18]. In the present study, two (18.2%) of
11 patients with multifocality were diagnosed using preoperative
imaging methods. The rates of multifocality (occult) that could
not be diagnosed using preoperative imaging methods were
between 3.5% and 29% in the same studies [10-14,16,17]. This
rate was identified in 9 (5.5%) of 162 patients in the present study.
In some studies, a significant relationship was shown
between various histological, pathological, and clinical features
and multifocality [9-15]. In our study, there was no statistically
significant difference between primary tumor histology and
multifocality, and it was observed to be associated especially
with papillary type renal cell carcinoma. There are contradictory
results in the literature regarding the relation between tumor
histology and multifocality. There was no statistically significant
relation in the studies of Whang et al., Baltaci et al. and Sargin
et al. [11,13,16]. Kletscher et al., Richstone et al. and Siracusano
et al. found a significant relation between papillary renal cell
carcinoma and multifocality [10,14,15]. When we examined the
histological structure of renal tumors, we found that papillary type
renal cell carcinoma was more common in multifocal samples
than unifocal samples. However, Richstone et al. showed in their
1071 disease series that the distribution of histological subtypes
in the multifocal group was also similar to that of the unifocal
group [14]. The discordance between the primary tumor and
satellite lesion histology was 18.2% (6-30%), which was similar
to the studies in the literature.
The relation between tumor size and multifocality has been the
most interesting point in the studies of multifocality as nephronsparing surgery is performed in peripherally-located renal tumors
of <4 cm in current urology practice. In a series of 100 patients,
Kletscher et al. identified multifocal foci in 16 samples (16%),
while the tumor size was < 4 cm in 8 of these 16 samples (50%)
[10]. Mukamel et al. found the rate of patients with a primary
tumor at a diameter of <4 cm in multifocal tumors as 31%, which
supported the results of the study by Kletscher et al. [9]. Baltaci
et al. identified the rate as 32%, and it was identified as 39% by
Richstone et al. [13,14]. In the present series, the rate was 18.2%.
These rates explain the reason for local recurrence that develops
after partial nephrectomy performed in peripherally-located
tumors with a size of < 4 cm.
Although it was considered to be a relation between tumor
stage and multifocality, Kletscher and Gohji could not identify
this correlation in their studies [10,12]. However, Richstone
et al. Baltaci et al. showed that there was a significant relation
between the stage and multifocality [13,14]. Siracusano et al. also
showed that high stage and high tumor grade were associated
with multifocality [15]. The results of other studies suggested that
the tumor stage was associated with multifocality; however, the
relation was not statistically significant [9,11,12]. In our series,
there was no significant relation between the tumor stage and
multifocality.
In prospective studies in the literature, the total renal tumor
sample has usually been ≥100; however, investigating the
correlation of multifocality with clinical, pathological, and
histological characteristic may yield different results as the number
of samples with multifocality is a maximum of 22. However, in
a study with the largest series (5378 patients) Siracusano et al.

Discussion
There are limited data about sporadic cases in the literature,
though well defined in hereditary renal cell carcinomas, such
as multifocal renal cortical tumors, Von Hippel Lindau (VHL)
syndrome, hereditary renal papillary carcinoma, familial
oncocytoma, and Birt-Hogg Dubé (BHD) syndrome. The
multifocality rate in renal cortical tumors was in a wide range of
4.7% - 25% in various studies [7-16]. In a study with the largest
series on this subject, Siracusano et al. identified a multifocality
rate of 5% in 5378 renal cortical tumors [15]. The lower rate,
compared to other series, may be attributed to the retrospective
nature of the study, though being with a large series, and the
pathological examination performed through routine pathological
evaluation rather than 3mm thin-section examination. In addition,
studies with higher rates were the series with a maximum of 108
patients [9-13]. In our study, multifocality was identified in 11
(6.7%) of 162 patients.
The difference between adenoma and RCC in terms of the
differential diagnosis in these studies investigating multifocality
may also explain the discordance in the multifocality rates. Some
pathologists make adenoma diagnosis based on the size of the
mass and the limit is determined as 3 cm [11,12]. However,
as in the criteria of the present study, many pathologists make
the differential diagnosis of adenoma and RCC based on the
histological characteristics of tissues.
It is possible to show satellite lesions with imaging methods
such as CT, MRI, and USG performed during preoperative period.
Kletscher et al. identified multifocality using a preoperative CT
scan and/or MRI in 44% of their patients [10]. However, the rates
5
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could not obtain sufficient results due to both retrospective design
of the study and not making examination with a thin section of 3
mm [15].
The limitations of our study include its retrospective multicenter study. In addition, the relatively small sample sizes
may lead to a higher heterogeneity of the research. Therefore,
determining the multifocality rate in renal tumors and clinical,
pathological, and histological parameters associated multifocality
with meta-analysis will provide more reliable data.

[3]

[4]

[5]

Conclusion
In our multicentric study including 162 patients, we
determined the multifocality rate as 6.7% (11 patients) in renal
tumors. Although various clinical, pathological, and histological
characteristics were associated with multifocality, a significant
relation was found between capsule involvement (p=0.015 –
p=0.008) and multifocality, especially in the present study. Metaanalysis is required to determine the rate of multifocality in
renal tumors and identify with which clinical, pathological, and
histological characteristic it is associated.

[6]
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