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Abstract

Background: Cystic renal masses (CRM) are found incidentally in many patients undergoing lumbar MRI. cysts.

Objectives: The present study aimed to determine the diagnostic value of T2-weighted imaging features of CRM on lumbar
spine MRI and their reliability in differentiating complex renal lesions from simple

Methods: All lumbar MRIs performed between 2019 and 2021 were included in this prospective study. Patients with simple cysts
on MRI underwent a renal ultrasound by an expert radiologist. Patients with complex or suspicious cysts, based on sonographic
characteristics, were subjected to a CT scan with contrast. For complex cysts identified on MRI, patients underwent a CT scan
with contrast without first undergoing an ultrasound examination. Finally, the sensitivity, specificity, and positive and negative
predictive values of T2 lumbar MRI images were calculated to determine the nature of the cysts.

Results: A total of 2,789 lumbar MRIs were performed during the study period. Of these, 169 cases (6.05%) were reported to have
incidental kidney cysts. No significant differences were found between the age and sex of the patients. The size of the cysts
differed significantly between complex and simple cysts. The sensitivity, specificity, and positive and negative predictive values
of MRI in determining the nature of the cyst were calculated to be 100%, 98%, 83%, and 100%, respectively.

Conclusions: The results of the present study showed that further examinations using ultrasound and CT scans in patients with
simple renal cysts on lumbar MRI are not recommended, which can significantly reduce health care costs.

Keywords: Bosniak Classification Version 2019, Kidney, Renal Cell Carcinoma, Cystic Renal Diseases, Magnetic Resonance
Imaging, Low Back Pain

1. Background

Incidental renal findings are the most frequent
extraspinal findings in lumbar MRI (33%), although they
are the least reported findings (4%) (1, 2). Incidental
findings (IF) in imaging modalities are usually
asymptomatic  abnormalities  detected  during
radiological examinations that are irrelevant to the
patient's chief complaint. Ultrasound, computed
tomography (CT), and magnetic resonance imaging
(MRI) frequently reveal cystic renal lesions.
Epidemiological studies suggest that approximately
one-third of people over 60 have unilateral or bilateral
cystic renal masses (CRM).

Several studies have investigated extraspinal IF in
lumbar spine MRI. The number of reported incidental
findings in lumbar spine MRIs has increased in recent
years following the implementation of the picture
archiving and communication system (PACS) in most
hospitals (3-6). The prevalence of extraspinal findings
(ESFs) ranges from 22% to 68.7% (2, 7-9). Most IFs are
benign, though their nature should be characterized to
determine the risk and benefits (8). First, an image
analysis is performed to confirm the renal mass. Poorly
characterized renal masses should be evaluated in part
because renal cell carcinoma (RCC) is most commonly
diagnosed incidentally, and early disease detection can
positively affect outcomes (10). The potential benefit of
early RCC detection should be weighed against the risk
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of investigating or treating benign or small malignant
renal masses of no clinical significance (11). Early
detection and timely management of clinically
significant incidental findings are associated with
reduced morbidity and mortality.

Imaging modalities play crucial roles in the
diagnosis,  characterization, staging, treatment
guidance, and post-treatment evaluation of RCC (12). The
imaging-based approach to cystic renal masses has
recently undergone a major revision. Based on the
Bosniak classification version 2019 (BCv2019), CT and
MRI are comparable regarding CRM classification, with
no significant differences in diagnostic accuracy or
reliability (13). MR], and to some extent, ultrasound, is
now included in the BCv2019. Magnetic resonance
imaging is an important clinical modality for
diagnosing cystic and solid renal masses. An
unenhanced axial T2-weighted sequence often shows
incidental renal lesions, but the characterization of
these lesions in routine unenhanced MRI presents a
diagnostic challenge. However, limited studies have
been conducted on T2-weighted imaging features in
lumbar spine MRI for incidental renal cysts.

2. Objectives

The present study aimed to assess the
characterization of renal lesions in T2-weighted imaging
of lumbar spine MRI and its ability to differentiate
complex renal lesions from simple cysts.

3. Methods

The study was approved by the local university's
ethics committee. Over 24 months, from March 2019 to
March 2021, 206 renal lesions were prospectively
identified in 206 patients. Patients with IV contrast
allergies or contraindications for CT scans were
excluded.

MRIs were performed using a General Electric 1.5
Tesla scanner (GE Medical Systems, Milwaukee, WI, USA)
in a supine position. The studies included sagittal, axial,
and coronal sections, including T1 and T2 sequences
with a spine coil. The lumbar MRI protocol consisted of
sequences of sagittal Tl-weighted TSE images (TR/TE,
400/9 ms; slice thickness/interslice gap, 4/0.4 mm; NEX,
3), sagittal T2-weighted TSE images (TR/TE, 3000/120 ms;
slice thickness/interslice gap, 4/0.4 mm; NEX, 3), and
axial T2-weighted TSE images (TR/TE, 3000/110 ms; slice
thickness|interslice gap, 4/0.4 mm; NEX, 3). Before
performing the routine imaging sequences, scout
images for lumbar spinal MRI were acquired. Axial

section images were captured for lumbar MR imaging
between the L1 and S1 vertebrae.

Patients with renal cysts on lumbar MRI with a
minimum AP diameter of 1 cm were identified. The renal
lesions were classified into simple cysts and complex
lesions solely based on axial T2-weighted images. A
complex renal lesion was described as a solid or cystic
renal lesion not fulfilling the Bosniak I simple cyst
criteria. Bosniak I cysts have thin walls (2 mm) and
homogenous fluid signals (signal intensity similar to
cerebrospinal fluid) without septa or calcifications (14).
Complex renal lesions are characterized by the presence
of nodules, heterogeneous signal intensity within the
lesion, unclear margins, the presence of any thick
septations, or low T2 signal intensity (compared to CSF
within the spinal canal). Examples in Figure 1 illustrate
the imaging characteristics used to identify complex
renal lesions on T2-weighted MRI. In addition, the
maximum axial diameter of the renal lesion was
documented. The interpretation of imaging markers
was made independently by a board-certified
radiologist with 7 years of radiology experience. The
interpreting radiologists were not aware of the clinical
or imaging report information. Any disagreements were
resolved by consensus after independent data
collection. The body imagers reviewed the confirmatory
imaging by consensus and were not provided with the
interpretations made by the MRI lumbar spine
interpreting radiologists.

Patients with simple cysts on MRI were examined
using kidney ultrasound by an expert radiologist with a
low-frequency (5 MHz) convex transducer of GE Voluson
E10 (GE Healthcare), employing high-resolution B mode
to determine the ultrasound characteristics of the cyst,
including the nature of the cyst (simple or complex), the
presence of septa, the wall characteristics, and the
presence of calcification. For MRI complex cysts,
patients underwent a CT scan with contrast, and the
findings of the contrast-enhanced CT were compared
with lumbar MRI. For each renal lesion in the study,
radiologists with five years of experience reviewed cross-
sectional imaging studies and results as confirmatory
tests to make a final diagnosis. A simple cyst (Bosniak I)
is defined as a cyst without septa and calcification,
having a thin wall without solid parts, a low signal in
the Tt sequence, and a high signal in the T2 sequence.

A 64-channel Toshiba Aquilion CT system (Toshiba
America Medical Systems, Tustin, California) was used
for abdominal CT scans. The study consisted of a non-
contrast CT, corticomedullary phase (40 - 70 seconds),
and excretory phase (7-10 minutes) conducted with a
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Figure 1. Complex renal lesions in axial T2-weighted images of lumbar spine magnetic resonance imaging (MRI). A, low signal intensity and lesion nodularity in 56-year-old
woman; B, low signal intensity in 59-year-old-man; C, lesion septation in 60 year-old-woman.

25 mm section thickness after

intravenous contrast.

The statistical analysis included assessing the
sensitivity, specificity, positive predictive value (PPV),
and negative predictive value (NPV) of T2-weighted
imaging in identifying complex renal lesions on lumbar
spine MRI. A two-tailed Fisher's exact test was also
performed to examine the correlation between renal
lesion size and the occurrence of complex renal lesions.
The statistical analysis was performed using SPSS
software (version 26), and a P-value below 0.05 was
considered statistically significant.

administering

4. Results

In 2,789 reviewed lumbar MRIs, 169 (6.05%) incidental
renal cysts were reported (male to female ratio: 100: 69;
average age: 54.6 years). Kidney cysts were slightly more
common in males than in females, with a male to female
ratio of approximately 1.44 to 1. The average age of
patients with cysts was about 55 years. The cysts were on
the right side in nearly half of the patients; about 42%
had left-sided cysts, and the rest had bilateral cysts.
Among the patients with cysts, about 30% had cysts
larger than 30 mm. Patient demographics and the
prevalence of renal lesions are provided in Table 1.
According to the MRI reports, 12 patients (7.1%) had
complex cysts, of which 2 cases (1.18%) were false
positives (low signal in MRI but simple in CT scan), and
157 patients (92.89%) had simple cysts. The average size,
represented by the mean axial diameter + SD, of simple
cysts was 21.92 * 15.54 mm, while that of complex renal
lesions was 40.50 + 45.78 mm. Our analysis revealed a
significant correlation between the size and type of
renal lesion (simple or complex) (P < 0.01) (Tables 2 and
3). There was no significant difference between simple
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and complex cysts according to the age and sex of the
patients (Table 2).

The data presented in Table 4 pertains to the accuracy
of lumbar spine MRI in identifying complicated renal
lesions. From the axial T2-weighted image sequence
alone, the readers of lumbar spine MRI categorized 169
renal lesions as simple cysts, while 12 were identified as
complex renal lesions. A low T2 signal intensity on MRI
(N = 9), septations of the lesion (N = 4), and nodularity
of the lesion (N = 3) were the predominant findings on
MRI that suggested a complex renal lesion in these
cases. Using confirmatory testing as the benchmark, the
lumbar spine MRI exhibited a reader sensitivity of 100%
and specificity of 98% in detecting complex renal
lesions. Additionally, the positive predictive value (PPV)
was 83%, and the negative predictive value (NPV) was
100%.

5. Discussion

In recent decades, the use of diagnostic imaging has
increased, and this rise in modalities such as CT scans
and MRI has led to the detection of many incidental
findings in patients. One of the relatively common
findings in lumbar MRI is kidney cysts. In this study, we
investigated the diagnostic value of MRI in identifying
incidental cystic kidney lesions found in lumbar MRI
compared to CT scans and ultrasound.

The results showed that incidental kidney cysts were
present in 6.05% of all lumbar MRIs. Of these incidental
cysts, 7.1% were complex. There were no significant
differences in terms of age and sex between patients
with simple and complex cysts.

In our study, the diagnostic value of MRI in
differentiating complex cysts from simple cysts was
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Table 1. Demographic and Clinical Characteristics of Study Population

Variables Values
Age (y); N=206 54.6 £13.7
Sex
Male 18(57.3)
Female 88(42.7)
Renal lesions
Simple cyst 194 (94.2)
Complex cyst 12(5.8)
The maximum diameter of cyst (mm)
<10 39(19.8)
10-19 75(38.1)
20-29 33(16.8)
>30 50(25.4)
Location
Right 75(49.7)
Left 66(43.7)
Bilateral 10 (6.6)
2Values are presented as mean + SD or No. (%).
Table 2. Comparison of Age and Sex of Patients and Size in Complex and Simple Cysts
Variables Simple (N=194) Complex (N =12) P-Value
Sex >0.99°
Male 83(64.91) 5(47.37)
Female 111(35.09) 7(52.63)
Age (y) 54.83+13.63 49.56 +£16.40 0.26°¢
Diameter (mm) 21.92 +15.54 40.50 +45.78 0.009
2 Values are expressed as No. (%) or mean % SD.
b Fisher’s exact test.
¢ Independent t-test.
Table 3. Relationship Between Cyst Type and the Largest Diameter
Size 95% CI for Mean
Cyst Type
N Mean + SD Lower Bound Upper Bound
Simple 194 21.92+15.54 19.71 2412
Complex 12 40.50 +45.78 -7.54 88.54
Total 206 22.47+17.23 20.07 24.81

investigated in comparison with ultrasound and CT
scans. The sensitivity and negative predictive value of
MRI in diagnosing complex cysts were calculated as
100%. Its specificity was 98.98%, and the positive
predictive value was 83%. Therefore, it can be concluded
that all complex cysts can be detected on MR], and no
complex cyst is reported as a simple cyst on MRL

However, MRI may report a simple cyst as a complex
cyst. In other words, when a cyst is reported on MRI as
complex, there is more than an 80% probability that the
cystis truly complex.

The presence of false positive cases has led to a slight
decrease in specificity. Previous studies have mentioned
that these false positive cases may be due to the
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Table 4. Accuracy in Detecting Complex Renal Lesions Using Lumbar Spine MRI #

Characteristic

Values

Sensitivity
Specificity
Positive predictive value
Negative predictive value
True Positive
Bosniak 2 cyst
RCC
Angiomyolipoma
Adjacent lung cancer extent to kidney
False positive
Simple cyst
True negative
Simple cyst

False negative

100
98
83

100
10

194

194

@ Values are presented as No. (%).

presence of artifacts in MRI images, as respiratory
movements and vascular pulses can lead to signals
similar to septa and nodularity in the images (15).
However, in our study, the false positive cases in MRI
were not due to the presence of septa and nodularity,
but rather the low signal nature of the cysts in the MRI
led to their misdiagnosis as complex cysts.

The evidence supporting the use of MRI for
diagnosing renal lesions as simple or complex is
limited. This is especially true for lumbar MRIs because,
in these cases, lesions may only be seen in axial T2
sequences, and there is no possibility of using Ti
sequences to further evaluate the characteristics of the
lesion and compare it with an internal fluid (such as
CSF). However, in our study, it was shown that T2 images
could have 100% sensitivity and nearly 99% specificity in
distinguishing complex from simple lesions.

In a study conducted in 2019 by Nelson et al., 149
kidney lesions detected in lumbar spine MRI were
evaluated. In their study, 72 lesions were diagnosed as
simple cysts and 77 lesions as complex. They showed
that the sensitivity of lumbar spine MRI was 94%, its
specificity was 63%, and the positive and negative
predictive values were 43% and 97%, respectively (15).

In our study, the diagnostic value of MRI was higher.
Unlike Nelson's study, the mean diameter of simple and
complex cysts was significantly different in our study.
The size of the renal lesions seems to be a controversial
factor in determining whether they are simple or
complex, based on the type of lesions. According to
Nelson et al.'s study, nodularity is the most common MRI
finding in complex renal lesions. The most common
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finding in our study was a lower signal intensity than
CSE. However, the conclusions of that study are largely
consistent with this study. They showed that T2 images
alone could probably detect neoplastic and potentially
neoplastic complex renal lesions, suggesting that
further investigation with modalities such as CT scans
and ultrasound is unnecessary for cysts reported as
simple on MRI. The updated Bosniak classification v.2019
includes an expanded class II for cystic renal masses.

The Bosniak II renal cysts are homogeneous renal
masses that appear hyperintense on T2-weighted
imaging (similar to cerebrospinal fluid) on non-contrast
MR imaging. There is no need to further characterize
lesions that meet this criterion, as they are commonly
encountered on abdominal and spinal non-contrast MR
imaging (15-17). Compared to the previous Bosniak
classification, more renal masses can now be diagnosed
as benign. This is clinically significant because it avoids
costly workups for these masses that are unlikely to
reveal malignancy (17, 18). Version 2019 of the Bosniak
classification can significantly reduce overtreatment
but at the cost of a significant sensitivity loss compared
to version 2005 (19). Our results indicate that an
additional modality is required to improve accuracy.

It should be noted that, despite the fact that simple
and complex cysts seen on MRI can be differentiated
with high accuracy, not reporting a lesion in the kidney
on lumbar MRI cannot definitively rule out the existence
of a lesion. In a study by Cho et al., the authors included
70 patients who had both lumbar MRI and abdominal
CT scans. The results showed that the detection rate of
renal cysts on lumbar MRI compared to CT scan was
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46.5% for cysts larger than 5 mm and 68% for cysts larger
than 10 mm (20).

Overall, it is important that radiologists pay
attention to structures other than the vertebral column
that are visible in the images when reviewing lumbar
MRIs. In the study by Fu et al., which investigated the
prevalence and etiology of extraspinal malignancies
incidentally observed in MRI of the lumbar spine, the
authors also stated that extraspinal structures should be
accurately and systematically evaluated in lumbar spine
MR], especially if the spinal findings do not explain the
patient's symptoms (10).

There are several limitations to our study. Due to the
difficulty in precisely characterizing small lesions using
specific renal imaging methods, we opted to disregard
lesions smaller than 1 cm. Hence, our findings may not
be relevant to smaller lesions. Moreover, we evaluated
renal lesions solely through axial T2-weighted imaging.
Implementing lumbar spine MRI protocols that
incorporate additional unenhanced axial T-weighted or
coronal T2-weighted sequences could enhance
diagnostic precision for identifying intricate renal
lesions. The lack of Ti1 sequence images may be a
limitation, as axial T2 at the disc level can miss many
renal cysts. Therefore, the sensitivity and negative
predictive value of negative lumbosacral MRI for renal
cysts should be assessed. Additionally, there are only 12
patients with complex cysts, which is the category
requiring further imaging evaluation. Most of the
incidental findings identified during lumbar spine MRI
scans could not be further verified clinically by follow-
up examinations.

5.1. Conclusions

Our results show that simple cystic lesions and
complex kidney lesions can be distinguished from each
other with high accuracy in the T2 sequence of lumbar
MRI. Based on these results, it may not be necessary to
perform further examinations with ultrasound and CT
scan in patients whose lumbar MRI shows a simple renal
cyst. Our study could be reliably applied to abdominal
and pelvic MRIs without significant performance
degradation. This can lead to a significant decrease in
low-diagnostic-yield follow-up examinations and lower
healthcare costs.

Footnotes

Authors' Contribution: Study concept and design:
Mohadeseh Zadehmir, Sharareh Sanei Sistani, and Ali

Alidadi; analysis and interpretation of data: Ayeh
Sargaran and Amin Mashhadi; drafting of the
manuscript,: Mahshid Mashhadi; critical revision of the
manuscript for important intellectual content:
Mohadeseh Zadehmir and Amin Mashhadi; statistical
analysis: Ayeh Sargaran.

Conflict of Interests Statement: I would like to
disclose that Amin Mashhadi and Mahshid Mashhadi
are siblings.

Data Availability: The dataset presented in the study is
available on request from the corresponding author
during submission or after publication.

Ethical Approval: IRZAUMS.REC.1400.197 .

Funding/Support: The author(s) received no financial
support for the research, authorship, and/or publication
of this article.

Informed Consent: Informed consent was obtained
from all participants.

References

1. Tuncel SA, Cagli B, Tekatas A, Kirici MY, Unlu E, Genchellac H.
Extraspinal Incidental Findings on Routine MRI of Lumbar Spine:
Prevalence and Reporting Rates in 1278 Patients. Korean | Radiol.
2015;16(4):866-73. [PubMed ID: 26175587]. [PubMed Central ID:
PMC4499552]. https://doi.org/10.3348/kjr.2015.16.4.866.

2. Quattrocchi CC, Giona A, Di Martino AC, Errante Y, Scarciolla L, Mallio
CA, et al. Extra-spinal incidental findings at lumbar spine MRI in the
general population: a large cohort study. Insights Imaging.
2013;4(3):301-8. [PubMed ID: 23456750]. [PubMed Central ID:
PM(C3675253]. https://doi.org/10.1007/s13244-013-0234-z.

3. Kamath S, Jain N, Goyal N, Mansour R, Mukherjee K. Incidental
findings on MRI of the spine. Clin Radiol. 2009;64(4):353-61. [PubMed
ID: 19264178]. https://doi.org[10.1016[j.crad.2008.09.010.

4. Park HJ, Jeon YH, Rho MH, Lee E], Park NH, Park SI, et al. Incidental
findings of the lumbar spine at MRI during herniated intervertebral
disk disease evaluation. AJR Am | Roentgenol. 2011;196(5):1151-5.
[PubMed ID: 21512084]. https://doi.org[10.2214/A]R.10.5457.

5. Hiremath SB, Boto ], Regnaud A, Etienne L, Fitsiori A, Vargas MI.
Incidentalomas in Spine and Spinal Cord Imaging. Clin Neuroradiol.
2019;29(2):191-213. [PubMed ID: 30887091].
https://doi.org/10.1007/s00062-019-00773-5.

6. Zidan MMA, Hassan IA, Elnour AM, Ali WM, Mahmoud MZ, Alonazi B,
et al. Incidental extraspinal findings in the lumbar spine during
magnetic resonance imaging of intervertebral discs. Heliyon.
2018;4(9). €00803. [PubMed ID: 30246162]. [PubMed Central ID:
PMC6146549]. https://doi.org[10.1016/j.heliyon.2018.e00803.

7. Semaan HB, Bieszczad JE, Obri T, Aldinger PK, Bazerbashi MF, Al-
Natour MS, et al. Incidental Extraspinal Findings at Lumbar Spine
Magnetic Resonance Imaging: A Retrospective Study. Spine (Phila Pa
1976). 2015;40(18):1436-43. [PubMed ID: 26076439].
https://doi.org/10.1097/BRS.0000000000001024.

8. Khasawneh RA, Mohaidat Z, Khasawneh FA, Farah A, Gharaibeh M, El-
Heis M. Extraspinal findings prevalence and clinical significance in
4250 lumbar spine MRI exams. Sci Rep. 2021;11(1):1190. [PubMed ID:
33441940]. [PubMed Central ID: PMC7806849].
https://doi.org/10.1038/541598-021-81069-y.

Nephro-Urol Mon. 2024;16(3): e145678.


https://ethics.research.ac.ir/ProposalCertificateEn.php?id=218339
http://www.ncbi.nlm.nih.gov/pubmed/26175587
https://www.ncbi.nlm.nih.gov/pmc/PMC4499552
https://doi.org/10.3348/kjr.2015.16.4.866
http://www.ncbi.nlm.nih.gov/pubmed/23456750
https://www.ncbi.nlm.nih.gov/pmc/PMC3675253
https://doi.org/10.1007/s13244-013-0234-z
http://www.ncbi.nlm.nih.gov/pubmed/19264178
https://doi.org/10.1016/j.crad.2008.09.010
http://www.ncbi.nlm.nih.gov/pubmed/21512084
https://doi.org/10.2214/AJR.10.5457
http://www.ncbi.nlm.nih.gov/pubmed/30887091
https://doi.org/10.1007/s00062-019-00773-5
http://www.ncbi.nlm.nih.gov/pubmed/30246162
https://www.ncbi.nlm.nih.gov/pmc/PMC6146549
https://doi.org/10.1016/j.heliyon.2018.e00803
http://www.ncbi.nlm.nih.gov/pubmed/26076439
https://doi.org/10.1097/BRS.0000000000001024
http://www.ncbi.nlm.nih.gov/pubmed/33441940
https://www.ncbi.nlm.nih.gov/pmc/PMC7806849
https://doi.org/10.1038/s41598-021-81069-y

SargaranAetal.

10.

11.

13.

14.

Zeh OF, Goujou EG, Awana AP, Medza JO, Tambe ], Ngodo CSRA, et al.
Extraspinal incidental findings at lumbar spine magnetic resonance
imaging in two hospitals: Prevalence and clinical importance. Open J
Radiol. 2017;7(4):241-8. https://doi.org/10.4236/ojrad.2017.74026.

Fu C, Chen H, Wu C, Chen L, Wong Y, Wang L, et al. Extraspinal
malignancies found incidentally on lumbar spine MRI: prevalence
and etiologies. | Radiol Sci. 2013;38(3):85-91.

Herts BR, Silverman SG, Hindman NM, Uzzo RG, Hartman RP, Israel
GM, et al. Management of the Incidental Renal Mass on CT: A White
Paper of the ACR Incidental Findings Committee. | Am Coll Radiol.
2018;15(2):264-73. [PubMed ID: 28651987].
https://doi.org[10.1016/j.jacr.2017.04.028.

Abou Elkassem AM, Lo SS, Gunn A], Shuch BM, Dewitt-Foy ME,
Abouassaly R, et al. Role of Imaging in Renal Cell Carcinoma: A
Multidisciplinary Perspective. Radiographics. 2021;41(5):1387-407.
[PubMed ID: 34270355]. https://doi.org/10.1148/rg.2021200202.

Almalki YE, Basha MAA, Refaat R, Alduraibi SK, Abdalla A, Yousef HY, et
al. Bosniak classification version 2019: a prospective comparison of
CT and MRI. Eur Radiol. 2023;33(2):1286-96. [PubMed ID: 35962816].
https://doi.org/10.1007/s00330-022-09044-3.

Schieda N, Davenport MS, Krishna S, Edney EA, Pedrosa I, Hindman N,
et al. Bosniak Classification of Cystic Renal Masses, Version 2019: A
Pictorial Guide to Clinical Use. Radiographics. 2021;41(3):814-28.
[PubMed ID:33861647]. https://doi.org/10.1148/rg.2021200160.

Nephro-Urol Mon. 2024;16(3): e145678.

16.

18.

19.

20.

Nelson SM, Oettel DJ, Lisanti CJ, Schwope RB, Timpone VM. Incidental
Renal Lesions on Lumbar Spine MRI: Who Needs Follow-Up? AR Am |
Roentgenol. 2019;212(1):130-4. [PubMed ID: 30403526].
https://doi.org[10.2214/AJR.18.20079.

Smith AD, Abou Elkassem A. Approach to Renal Cystic Masses and the
Role of Radiology. Radiol Clin North Am. 2020;58(5):897-907. [PubMed
ID:32792122]. https:|/doi.org[10.1016/j.rcl.2020.05.007.

Silverman SG, Pedrosa I, Ellis JH, Hindman NM, Schieda N, Smith AD,
et al. Bosniak Classification of Cystic Renal Masses, Version 2019: An
Update Proposal and Needs Assessment. Radiology. 2019;292(2):475-
88. [PubMed ID: 31210616]. [PubMed Central ID: PMC6677285].
https://doi.org/10.1148/radiol.2019182646.

McGrath TA, Shoeib A, Davenport MS, Silverman SG, McInnes MDF,
Schieda N. Evaluation of class II cystic renal masses proposed in
Bosniak classification version 2019: a systematic review of
supporting evidence. Abdom Radiol (NY). 2021;46(10):4888-97.
[PubMed ID: 34152438]. https://doi.org/10.1007/s00261-021-03180-y.

Zhang Q, Dai X, Li W. Diagnostic performance of the Bosniak
classification, version 2019 for cystic renal masses: A systematic
review and meta-analysis. Front Oncol. 2022;12:931592. [PubMed ID:
36330503]. [PubMed Central ID: PMC9623069].
https://doi.org[10.3389/fonc.2022.931592.

Cho HW, Lee YH, Chung SY, Park JO, Suh JS. How reliable is routine
lumbar spine MRI for detection of renal cysts? Correlation with
abdominal CT. Acta Radiol. 2016;57(4):494-9. [PubMed ID: 25829480].
https://doi.org/10.1177/0284185115578889.


https://doi.org/10.4236/ojrad.2017.74026
http://www.ncbi.nlm.nih.gov/pubmed/28651987
https://doi.org/10.1016/j.jacr.2017.04.028
http://www.ncbi.nlm.nih.gov/pubmed/34270355
https://doi.org/10.1148/rg.2021200202
http://www.ncbi.nlm.nih.gov/pubmed/35962816
https://doi.org/10.1007/s00330-022-09044-3
http://www.ncbi.nlm.nih.gov/pubmed/33861647
https://doi.org/10.1148/rg.2021200160
http://www.ncbi.nlm.nih.gov/pubmed/30403526
https://doi.org/10.2214/AJR.18.20079
http://www.ncbi.nlm.nih.gov/pubmed/32792122
https://doi.org/10.1016/j.rcl.2020.05.007
http://www.ncbi.nlm.nih.gov/pubmed/31210616
https://www.ncbi.nlm.nih.gov/pmc/PMC6677285
https://doi.org/10.1148/radiol.2019182646
http://www.ncbi.nlm.nih.gov/pubmed/34152438
https://doi.org/10.1007/s00261-021-03180-y
http://www.ncbi.nlm.nih.gov/pubmed/36330503
https://www.ncbi.nlm.nih.gov/pmc/PMC9623069
https://doi.org/10.3389/fonc.2022.931592
http://www.ncbi.nlm.nih.gov/pubmed/25829480
https://doi.org/10.1177/0284185115578889

