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Abstract

Objective: In order to make the most appropriate treatment decision for kidney masses, accurate radiological evaluation is vital. In this study, we aimed to discuss
how would be the concordance between a multidisciplinary approach to renal masses and the histopathological outcome.

Materials and Methods: Between June 2017 and July 2019, 75 patients who were evaluated for complex renal tumors at the Council of Uroradiology and treated
at our clinic were included in the study and their clinical-pathological data were examined. After radiological reporting, all patients were re-evaluated in this council
consisting of 4 urologists and 2 radiologists.

Results: Forty-three patients underwent partial nephrectomy and 32 patients underwent radical nephrectomy. Malignant histopathology was present in 85.3% of
patients. The mass was solid in 35 patients and was of cystic nature in 40 patients. Cystic and solid component assessments were similar in both groups. There
was no difference between the two groups in terms of tumor node metastasis staging. Subgroup analysis showed that the correlation between radiological T3
and pathological T3 was not significant in radiology reports. However, this correlation was significant in the council assessment (p<0.001).

Conclusion: As a result, the more important factor than the surgical method is which masses will be operated on and which masses will be monitored. Especially
in complex patients, it is important to take this decision with a multidisciplinary approach and, if possible, with a team collaboration. Multidisciplinary evaluation

has enabled us to achieve better results in determining the T3 stage, which is a factor that can change the surgical method and patient follow-up.
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Introduction

Renal cell cancer (RCC) accounts for 2-3% of all cancers. Along
with improvements in imaging methods, there is an increase in
incidental detection rates (1,2). Accurate clinical staging at the
time of diagnosis by computerized tomography (CT) or magnetic
resonance imaging (MRI) is very important for providing
information about primary tumor spread, venous involvement,
locoregional lymph nodes, adrenal glands, surrounding solid
organs and the status of the kidney of the opposite side (3).
Clinical staging is done according to the current “tumor node
metastasis” (TNM) staging. Tumor size, renal sinus invasion
(RSI), venous invasion, renal capsule involvement, adrenal
involvement, lymph node metastasis and distant metastasis are
the parameters that are used in classification (4). In particular,
RSI stands out as the basic step to see the local spread of the

tumor, indicating that the tumor has entered the T3a stage
in the TNM classification (5). In predicting RSI by imaging
methods, the most important factor is the involvement of the
pelvicalyceal system (6). In the treatment of T3a stage tumors,
radical nephrectomy is the first option.

Patient management based on decisions which are made by
multidisciplinary teams is becoming increasingly common
worldwide. Studies have shown that, thanks to multidisciplinary
decisions, significant changes are achieved in diagnosis/staging,
patient management (7,8) and even survival (9,10,11). In this
study, the predictive role of evaluation made primarily at the
Council of Uroradiology (CoU) on RSI was aimed to be seen.
Second, it was aimed to see the superiority of the CoU in
distinguishing the benign-malignant or cystic-solid nature of
the masses.
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Materials and Methods

There were 212 patients who had renal mass detected at the
urology outpatient clinic and re-evaluated at the CoU. Seventy
five out of 212 patients who underwent radical or partial
nephrectomy were included in the study between June 2017
and July 2019. Ethics committee approval was obtained from
our institution. Informed consent form was taken from all of
the patients. Pathological assessment was treated as a gold
standard diagnosis. The most of first radiological evaluation was
performed by the “service procurement” radiologists and 10%
by our hospital’s radiologist. Contrast enhanced CT or dynamic
MRI imaging of the patients were evaluated for the second time
at the CoU, which consisted of 4 experienced urologists and 2
experienced radiologists (Figure 1).

In this council; the data of radiological dimensions, side,
localization, clinical RSI, clinical T stage, cystic nature (if
present) and Bosniak classification, lymph node involvement
and distant metastasis of the tumor were kept regularly. The
same informations in the radiology report were retrospectively
scanned and added to the data. In this way, two groups were
formed as the radiology report and the CoU report. The
patient’s demographic data, surgical methods used, pathological
histological diagnosis, pathological RSI, T stage, and Fuhrmann

Figure 1. Renal masses with renal sinus invasion

TA: Coronal T2-weighted MR imaging, 1B: Axial T2-weighted MR imaging

2A: Coronal contrast enhanced CT imaging, 2B: Axial contrast enhanced CT
imaging

MR: Magnetic resonance

CT: Computer tomography

Dynamic MR imaging of patient 1 who was a 63-year-old male: The mass in the
mid-zone of the right kidney, which was 62 mm in size, was interpreted by the
expert radiologist as T1b (group 1). It was interpreted as T3a in the CoU (group 2)
and laparoscopic radical nephrectomy was performed. The pathology result was
as follows: Clear cell RCC, Fuhrmann grade -1, stage T3a.

Contrast enhanced abdominal CT imaging of patient 2 who was a 77-year-old
male: The mass in the lower pole of the left kidney, which was 90 mm in size,
was interpreted by the expert radiologist as T2a (group 1). It was interpreted
as T3a in the Council of Uroradiology (group 2) and laparoscopic radical
nephrectomy was performed. The pathology result was as follows: Clear cell
RCC, Fuhrmann grade -2, stage T3a.

grade were scanned. Two groups were compared in terms of
diagnostic sensitivity, specificity, positive and negative predictive
values and in terms of diagnostic compatibility inside the group
(Figure 2: Patient selection diagram).

Statistical Analysis

Pearson correlation analysis was performed to determine the
compatibility between the two groups and it was considered
significant when the p value was less than 0.05.

Results

Forty three of the patients underwent partial nephrectomy
(57.3%) and 32 (42.7%) underwent radical nephrectomy.
Fifty nine of these patients (78.7%) underwent laparoscopic
surgery and 16 (21.3%) underwent open surgery. 35 (46.7%)
of the tumors were solid and 40 (53.7%) were of cystic
nature. Pathological evaluation of the patients revealed
malignant histopathology in 64 patients (85.3%) and benign
histopathology in 11 patients (14.7%). The most common
histology, clear cell RCC, was found in 45 (60%) patients.
Renal masses were most commonly found in the T1a stage in
pathological diagnosis [30 patients (40%)], while 13 (17.3%)
were found to be in the T3a stage (Table 1). Cystic and
solid mass assessments and pathological findings were similar
between both groups (Table 2). In predicting RSI, there was
no correlation between radiological and pathological T3a
in group 1, while there was correlation between them in
group 2 (p<0.0004). In the first group, sensitivity was 15.4%,
specificity was 93.9%, positive predictive value was 33.3% and
negative predictive value was 84.1% for RSI. In the second
group, sensitivity was 61.5%, specificity was 95.1%, positive
predictive value was 72.7% and negative predictive value was
92.2% for RSI. When the correlation between the two groups
was examined, the kappa coefficient (k) was found to be - 3.1
(Table-3).

Patients with renal mass detected

by MRI or CT and evaluated at Patients who were evaluated as
the Council of Uroradiology having renal cyst and
n=212 recommended follow-up
n=62
Patients undergoing biopsy and
then ablation
Excluded n=12
- 5 Patients not operated due to
comorbidity and age
n=34
Patients undergoing Patients who did not accept the
Partial/Open nephrectomy opeiatlon
- n=14
n=90
Excluded
Patients with missing follow-up
n=15

Patients included in the study
n=75

Figure 2. Patient selection diagram

MRI: Magnetic resonance imaging, CT: Computer tomography, n: Number
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Table 1. Clinical and pathological features Table 2. Histopathological compliance of solid-cystic masses
Age, mean 59.9+12.4 (30-81) 1.Group: Radiologist-Pathology Compliance
Radiological size, median (mm) 42.0+28.1 (18-190) Radiological Evaluation | Histopathological Evaluation | Total
Pathological size, median (mm) 45+27.2 (12-170) Malignant Benign
Gender
Male/Female 48/27 Solid Renal Mass 29 (82.9%) | 6 (17.1%) 35
Side, right/left 39/36 -
Cystic Renal Mass 35 (87.5%) |5(12.5) 40
Localization, upper/middle/lower 22/35/18
Surgical technique, Open/Laparoscopic 16/59 64 11 75
Surgical method . 2.Group: Council of Uroradiology and Pathology Compliance
Partial Nephrectomy/Radical Nephrectomy 43/32
Council of Uroradiology Histopathological Total
pT Evaluation Evaluation
Ta 30 Malignant | Benign
Tib 16
i 0, 0,
T2a 5 Solid Renal Mass 31 (83.8%) | 6 (16.2%) 37
T2b 2 Cystic Renal Mass 33 (86.8%) | 5(13.2%) 38
T3a 13
64 11 75
T3b 1
Histological Type
Clear cell RCC 45 Table 3. Intergroup correlation in detecting renal sinus invasion
Papillary type-1 RCC 5 1.Group: Radiologist-pathology Compliance
Papillary type-2 RCC > Histopathological Total
Evaluation
Chromophobe RCC 9
Radiological Evaluation RSI+ RSI-
Other RCC 4
RSI+ 2 4 6
Oncocytoma 4
| RSI- 11 58 69
Angiomyolipoma
gromyetp 4 13 62 |75
Other benign 3
Fuhrmann Grade Pearson Correlation p=0.282
Gradel 27 2.Group: Council of Uroradiology and Pathology Compliance
Grade2 17 Histopathological | Total
Grade3 5 Evaluation
Grade4 1 Council of Uroradiology Evaluation RSI+ | RSI-
Nonspecified 25 RSI+ 8 3 11
RCC: Renal cell cancer RSI- 5 59 64
. . 13 62 75
Discussion
For the diagnosis of RCC, CT or MRI are the appropriate Pearson Correlation p=0.0004
diagnostic methods. In the interpretation of these images, Detection of RSI with MRI or CT
differences in opinion among radiologists are often encountered.
As a result of these differences; follow-up, decision of operation Group-1 | Group-2
and operation types can change completely. Renal masses are Sensitivity 15.4% 61.5%
basi.cally divided into two parts as (.:ystic and solid. Diagn.osis of Specificity 93.9% 95.1%
cystlc' complex masses can s'ometlmes.be more compllc.a.te.d. Positive Predictive Value 33.3% 2.7%
Sundi et al. (7) showed in their prospective study that sensitivity - — . .
of CT was 36% and specificity of CT was 76%, while sensitivity Negative Predictive Value 84.1% | 922%
of MRI was 71% and specificity of MRl was 91% in complex RSI: Renal sinus invasion, MRI: Magnetic resonance image,
cystic masses. The Bosniak classification, first defined in 1986, is CT: Computer tomography

also routinely used today for the classification of cystic masses
(12). Yonguc et al. (13) showed that 77.6% of Bosniak type 3
and 4 cysts were histopathologically malignant. Similarly, in our
study, the histopathology of 87.5% of cystic renal masses in the
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first group and 86.8% of cystic renal masses in the second group
were malignant. On the other hand, differences in opinion in
the diagnosis of Bosniak grade 2, 2F and 3 cysts are more often
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encountered than Bosniak grade 1 and 4 cysts. In both studies,
it was observed that the alignment between radiologists was
moderate in Bosniak 2-3 cysts (14,15). In our study, 40 out of
75 patients (53.3%) were evaluated as having cystic renal mass
in group 1, while 38 out of 75 patients (50.7%) were evaluated
as having cystic renal mass in group 2. Malignant characteristics
of cystic masses were also found to be similar in both groups
(87.5% vs. 86.8%).

In patients undergoing nephrectomy, detection of RSI is defined
as pT3a according to TNM staging. According to many
studies, positivity of RSI is associated with poor prognosis. Pre-
diagnosis of these patients is possible with preoperative imaging.
Thompson et al. (16) indicated that the patients who underwent
radical nephrectomy, were shown as having pT1 stage and died
in follow-up had more RSI. Of the 577 patients identified as
having pT1 stage disease, 49 died in 17-year follow-up. Among
these patients, original specimens of 33 were re-examined and
14 (42%) of these patients were found to have RSI. Garcia
Marchinena et al. (17) reported that RSI was associated with
poor prognosis. Bedke et al. (18) showed that perinephric and
renal sinus fat invasion was identified as a poor prognostic
marker in their study involving 106 patients with T3a tumors.
Five-year cancer-specific survival was indicated as 31% when
both were positive. Therefore, prior recognition of RSI is very
important in the follow-up of the disease. Bolster et al. (19)
showed that tumor size, location, irregular tumor boundaries
and invasion of the pelvic system were the most important
factors in determining RSI during the preoperative period.

In our study, it was observed that the point at which the two
groups diverged was RSI. When only the radiology report was
taken; the sensitivity of detection of RSI was 15.4%, specificity
was 93.9%, positive predictive value was 33.3%, negative
predictive value was 84.1% and there was no correlation
between the pathologist and the radiologist in the correlation
analysis. On the other hand; sensitivity was 61.5%, specificity
was 95.1%, positive predictive value was 72.7% and negative
predictive value was 92.2% in group 2 and there was correlation
between the pathologist and the radiologist. When the Kappa
value was calculated to measure the alignment between the
two groups, it was calculated as - 3.1, and this showed that
there was a serious disagreement between the two groups.
Renard et al. (20) evaluated the detection of T3a renal masses
by multidetector CT and showed that the alignment between
two radiologists was poor. Bolster et al. (19) observed that there
was a moderate level of alignment between two radiologists
in determining RSI. Taking this decision in the CoU affected
the surgeon’s decision of operation and had a primary effect
on partial and radical nephrectomy decision in patients with
T3a tumor. Radical nephrectomy is also recommended for T3a
tumors except for very rare publications in the literature (21).

Many previous studies have indicated that multidisciplinary
approach leads the management of patients in a critical way.
Kurpad et al. (22) showed that diagnosis or treatment of 38%
of 269 patients with urological malignancies changed, especially
in bladder and kidney cancer, when they were evaluated
multidisciplinarily. Pillay et al. (23) evaluated the effects of decision
making following a multidisciplinary approach on diagnosis,

staging, patient management and patient survival in oncology
patients in the systematic review of 27 studies. This review
showed that between 4% and 45% of patients had a change in
diagnosis. It was determined that patients who were evaluated
as multidisciplinary received treatments more appropriate to the
current guidelines, had more appropriate staging, and received
neoadjuvant and adjuvant therapy more frequently.

Study Limitations

This study is the first to demonstrate the importance of
multidisciplinary approach in predicting RSI. The limitations
of the study included that it was retrospective and that
it was conducted with relatively few patients. The lack of
patients’ survival data could be demonstrated among the
limitations. The lack of information about which radiologist in
the service procurement evaluated CT and the experience of
this radiologist, the lack of data on whether there was difference
between CT and MRI could be seen as limitations of the study.

Conclusion

The multidisciplinary approach to detecting RSI has higher
sensitivity, specificity, positive and negative predictive values
than radiology reporting. In terms of RSI, the surgeon’s
re-evaluation of the imaging with the radiology team during the
preoperative period will significanty affect the approach to these
patients in terms of decision of radical/partial nephrectomy.
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