





What is the appropriate next step?

A. KUB

B. Renal U/S

C. CT abd/pelvis I-
% D. CT Urogram

0% 0% 0% 0%
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ACR Appropriateness Criteria

Clinical Condition:

Variant 1:

Suspicion of stone disease.

Acute Onset Flank Pain — Suspicion of Stone Disease

Radiologic Procedure

Rating

Comments

CT abdomen and pelvis without contrast

8

Reduced-dose techniques preferred.

CT abdomen and pelvis without and with
contrast

If CT without contrast does not explain
pain or if without has abnormality that
should be further assessed with contrast
(ex. stone versus phleboliths).

US kidneys and bladder retroperitoneal
with Doppler and KUB

Preferred examination in pregnancy, in
patients who are allergic to iodinated
contrast, and if NCCT is not available.

X-ray intravenous urography

MRI abdomen and pelvis without contrast
(MR urography)

MRI abdomen and pelvis without and with
contrast (MR urography)

See statement regarding contrast in text
under “Anticipated Exceptions.”

CT abdomen and pelvis with contrast

X-ray abdomen and pelvis (KUB)

Most useful in patients with known stone
disease.

e

BRating Scale; 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate

*Relative
Radiation Level

Coursey, C.A., et al. Ultrasound Q, 2012.




Coursey, C.A., et al. Ultrasound Q, 2012.









FNA of Lung Lesion = Poorly-
differentizkel H3aZEmall cell
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In a patient with a known primary
malignancy, what percentage of
renal masses represent metastasis?

A. ~20%
*B. ~40%
C. ~60%

D. ~80%

0% 0% 0% 0%
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ACR Appropriateness Criteria

Clinical Condition: Indeterminate Renal Mass = 20-70 HU
Variant 1: Patient with normal renal function.
Radiologic Procedure Rating Comments RRL*
. . Either CT or MRI is appropriate. Use thin-
CT abdomen without and with contrast 9 section CT. e
Either CT or MRI is appropriate. See
MRI abdomen without and with contrast ¥ statement regarding contrast in text under O
“Anticipated Exceptions.”
US kidney retroperitoneal with duplex
8 O
Doppler
Biopsy renal mass 5 Varies
MRI abdomen without contrast 3 This proce dur_e can be nsefil fo O
characterize simple cysts.
Arteriography kidney 1 e
X-ray intravenous urography 1 e
CT abdomen with contrast 1 PPy
CT abdomen without contrast 1 eee
Rating Scale; 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate Ri.;.il::il::lilj;:vel

Bluth, E.I., et al. Radiology, 2000.
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What is the appropriate next
(ilmaging) step?
A. I- CT abd/pelvis
% B. Renal ultrasound

C. Renal biopsy
D. MAGS3 study

0% 0% 0% 0%
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ACR Appropriateness Criteria

Clinical Condition: Renal Failure
Yariant 1: Acute kidney injury (AKI), unspecified.

Radiologic Procedure Rating Comments

Assess renal size and echogenicity.
Exclude bilateral obstruction in high-risk
grouns. Doppler may be used to assess
renal perfusion.

Especially useful in acute mflammatory
Percutaneous US-guided renal biopsy conditions such as nephritis. Perform a
follow-up after US examination, if neede
This procedure may be useful if the
Te-99m MAG3 scan kidney creatinine level is high. Perform a follow
up after US examination, if needed.

Potentially helpful in trauma evaluation.
MNoncontrast helical CT is more sensitive
than KUB for calculi. Evaluation of

CT abdomen without contrast ureteral obstruction due to retroperitonea

diseases, masses, and tumors
(hydronephrosis on US but an
undetectable cause).

*Relative

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate Radiation Level

US kidneys and bladder

Remer, E.M., et al. Am J Med, 2014.
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ACR Appropriateness Criteria

Clinical Condition: Indeterminate Renal Mass

Yariant 2: Patient with renal insufficiency (contraindication to intravenous contrast).

Radiologic Procedure Rating Comments

US kidney retropentoneal with duplex
Doppler

MRI abdomen without contrast

i

Biopsy renal mass

This procedure mayv be useful to detect fat
i AMLs or attenuation value 1o cysts.
This procedure is rated higher than CT
MRI abdomen without and with contrast because the incidence of NSF 15 less than
the mmcidence of CIN.

This procedure is rated lower than MRE1

CT abdomen without and with contrast because the moidence of CIN 15 greater b ol o
than the incidence of NSF.

CT abdomen with contrast el ol

CT abdomen without contrast

X-ray infravenous urography el el o

Artentography kidney o

. . . - - . *Relative
Bating Scale: 1.2.3 Usually not approprizte; 4.5.6 May be appropriate; 78,9 Usually appropriate Radiation Level

Bluth, E.I., et al. Radiology, 2000.
























RCC, CLEAR CELL TYPE
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ACR Appropriateness Criteria

Clinical Condition: Indeterminate Renal Mass
Variant 1: Patient with normal renal function.
Radiologic Procedure Rating Comments RRL*
. . Either CT or MRI is appropriate. Use thin-
CT abdomen without and with contrast 9 section CT. LYY
Either CT or MRI 1s appropriate. See
MRI abdomen without and with contrast 8 statement regarding contrast in text under O
“Anticipated Exceptions.”
US kidney retroperitoneal with duplex
8 O
Doppler
Biopsy renal mass 5 Varies
MERI abdomen without contrast 3 This proce dur_e can be uselul o O
characterize simple cysts.
Arteriography kidney 1 e
X-ray intravenous urography 1 e
CT abdomen with contrast 1 eee
CT abdomen without contrast 1 PPy
Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate Ri.:jl:ﬂ:fzvel

Bluth, E.I., et al. Radiology, 2000.



Renal mass protocol










If chemical shift imaging (in/out of
phase) demonstrated signal drop-
out, diagnosis would be:

A. AML

B. Clear cell RCC
% C. Either
D. Neither

0% 0% 0% 0%
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What is the best next step?

*A. Biopsy
B. Partial
nephrectomy

C. MRI follow-up in 1
year

D. Nothing, we're 0% 0% 0% 0%

done here .






SPINDLE CELL NEOPLASM most
suggestive of (SPINDLE CELL
PREDOMINANT) ANGIOMYOLIPOMA

S ¢ %,










* C.

. Brain tumors

What is the theme of today’s
Rad-Path conference?

RCC

. Men with kidney

problems

Hyperattenuating

renal lesions
0% 0% 0% 0%
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EDUCATION EXHIBIT

Hyperattenuating
Renal Masses: Etiolo-

gies, Pathogenesis, and
Imaging Evaluation’

— Colloid/proteinaceous
— Hemorrhage



Hyperattenuating renal lesions: Ddx

Benign
Nonenhancing Enhancing
- “Hyperdense” « AML
cyst * Oncocytoma
 Hematoma » Vascular anomalies

Focal (hemorrhagic)
pyelonephritis
Tuberculosis
Leiomyoma
Extramedullary
hematopoiesis
Metanephric
adenoma

Malignant

RCC (papillary, clear cell,
chromophobe)
Lymphoma

Metastases
Leiomyosarcoma

Silverman, S.G., et al. Radiographics, 2007.






8o HU

F 4

Silverman, S.G., et al. Radiographics, 2007.



Silverman, S.G., et al. Radiographics, 2007.



To make a confident diagnosis on
an I- exam, a hyperdense cyst must

measure at least:
25% 25% 25% 25%

A. 40 HU
B. 70 HU
C. 9o HU

D. Cannot be
confident




Can High-Attenuation Renal
i onisch WD Cysts Be Differentiated from
AmiN.rubinowiz,MD - Renal Cell Carcinoma at

Pradesp G. Mutalik, MD 1
Gary M. Israel, MD Unenhanced CT?
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« Attenuation >70 HU
 Homogeneous

Attenuation
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Heterogeneity



Silverman, S.G., et al. Radiographics, 2007.



* Spontanec
 Usually

Silverman, S.G., et al. Radiographics, 2007.



Silverman, S.G., et al. Radiographics, 2007.






Focal (wmitis

Craig, W.D., B.J. Wagner, and M.D. Travis. Radiographics, 2008.



Focal (he elonephritis
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« Rarely, |
(hemorrhag

Craig, W.D., B.J. Wagner, and M.D. Travis. Radiographics, 2008.



Merchant, S., A. Bharati, and N. Merchant. Indian J Radiol Imaging, 2013.



Tuberculosis

#1 extrapulmonary site
Presentation is atypical for UTI
Hematuria & culture-negative

Granulomas - spread into |
medulla, papillae & collecting , -

Triad:

— Calcifications

— Urothelial thickening, stricture .9

— Cortical scarring r Q" -

N e
- Stage Of dlsease Craig, W.D., B.J. Wagner, and M.D. Travis. Radiographics, 2008.

Merchant, S., A. Bharati, and N. Merchant. Indian J Radiol Imaging, 2013.




Lelomyoma

-~

Silverman, S.G., et al. Radiographics, 2007.



Lelomyoma

1.5% of benign renal tumors

Arise from smooth muscle of
renal capsule, calyces, or
blood vessels

Well-defined, round,
hyperdense, homogeneously
enhancing

DDx: Leiomyosarcoma, AML
— Need histology

B -
B

Silverman, S.G., et al. Radiographics, 2007.
StatDx: Renal Tumors, Atypical and Rare



65 HU

. Guglani. Int Urol Nephrol, 2009.



Extrame

Duetoe
bone mze

Most of
nodes

Renal i
« Pare
perire
Differentis
carcinoma, ly

 Diagnosis of exc

topoiesis

Gupta, R., A. Seith, and B. Guglani. Int Urol Nephrol, 2009.



Oncocytoma




Oncocytoma

ond most common benign
tumor

Epithelial cells, arising from
collecting ducts

Average = size 7 cm
Variable appearance

— +/- central stellate scar*®
No malignant features

Enhancing (< renal
parenchyma)

Silverman, S.G., et al. Radiographics, 2007.
StatDx: Oncocytoma



Angiomyolipoma




— No claw sign

StatDx: Angiomyolipoma

Silverman, S.G., et al. Radiographics, 2007.



The many faces of AML
1 58

Jinzaki, M., et al.
Radiology, 1997.
Silverman, S.G., et al.
Radiographics, 2007.

o~ StatDx: Angiomyolipoma



Fat-poor AML

Jinzaki, M., et al. Radiology, 1997.
Silverman, S.G., et al. Radiographics, 2007.



Fat-poor AML

aki, M., et al. Radiology, 1997.

Jinz

07.

Silverman, S.G., et al. Radiographics, 20






Lymphoma

Silverman, S.G., et al. Radiographics, 2007.



Lymphoma

NHL > HL
Primary
Usually
Variabl

Minimal enhanceme

Silverman, S.G., et al. Radiographics, 2007.
StatDx: Renal Lymphoma



Metastases

StatDx: Metastases and Lymphoma, Renal



54 masses 1 extrarenal
primary ass

lung

Rybicki, F.J., et al. AJR Am J Roentgenol, 2003.



Metastases

Percutaneous Biopsy of Renal

. e . . Kirstin M. Shu'
Masses: Sensitivity and Negative Edmund S, Cibas

Predictive Value Stratified by Clinical Julia R Fieding °
Setting and Size of Masses

— —— Diagnoses of 54 Renal Masses in Patients with a Known Extrarenal Primary
. TABLE 4 -
Malignancy
Diagnosis
()/ RCC Primary Malignancy _ :
e 5 O (0) Were Renal Cell Carcinoma Benign
Lymphoma 2 10 1
Lung
Breast
Owarian
i C ° Calon
- Biopsy indicate .
1 1 1 Prostate
Bladder

Tongue

Testis
Leimyosarcoma
Duodenal

0
1
0
0
0
0
0
0
1
0

Rybicki, F.J., et al. AJR Am J Roentgenol, 2003.






The many faces of RCC




RCC Subtypes

Clear cell Heterogeneous T2 hyperintense Hyperenhancing
+/- OOP signal
dropout

Papillary Variable T2 hypointense = Hypoenhancing

Chromophobe Homogeneous T2 hypointense = Homogeneously
enhancing

Multilocular

Xp11.2 translocation
Collecting duct
Medullary

Etc...

Prasad, S.R., et al. Radiographics, 2006.
Raman, S.P., et al. AJR Am J Roentgenol, 2013.




ADDIO3 g

d1ngs d1ngs ¢
>70 HU (& homogen) | Hyperdense cyst Nonenhancing Hyperdense cyst
Focal fat “Typical” AML Hematoma
Stranding Tameiclen HU = nearby vessels Vascular anomaly
et +/- draining veins
Pyelonephritis Enhancing; MRI and/or biopsy
Calcifications, TB indeterminate
scarring, stricture
[] 0
N J Focal fat suppression “Typical” AML
Signal drop on OOP Clear cell RCC (usually T2 hyper)
AML (usually T2 hypo)
T2 hypointense “Fat-poor” AML (hyperenhancing)

Papillary RCC (hypoenhancing)

T2 Iso- or hyperintense

RCC
+/- oncocytoma

D,
Adapted O C d €l d dd10grap 010




...Now what?

TasLE 4. Proportion of clear cell, papillary and chromophobe RCC
by fumor size

Tumor Size (em)

0.0-Less
1.0-Less
2.0-Less
3.0-Less
4.0-Less
0.0-Less
6.0-Less

than 1.0
than 2.0
than 3.0
than 4.0
than 5.0
than 6.0
than 7.0

7.0 or Greater

No. Clear Cell

(%)
11 (25.6)
79 (59.9)
186 (70.2)
203 (72.0)
268 (80.2)
218 (B2.0)
192 (83.56)

813 (83.0)

No. Papillary

(Fal

32 (74.4)
51 {38.6)
69 (26.0)
69 (24.5)
47T (14.1)
40 {15.0)
30 {13.0)
98 {10.0)

No. Chromophobe

(%)

0 (0.0}
2 (1.5)
10 (3.8}
10 (3.6}
19(5.T)
B (3.0}
B (3.5)
68 (7.0}

Percentages indicate the proportion of RCC tumors in each size category
that are clear cell, papillary and chromophobe, respectively.,

Frank, I., et al. J Urol, 2003.



...Now what?

TaBLE 4. Proportion of clear cell, papillary and chromophobe RCC

TaBLE 5. Proportion of low grade versus high grade tumors by RCC histological subtype and tumor size
No. Clear Cell (%) No. Papillary (%) No. Chromophobe (%)
Low Grade High Grade Low Grade High Grade Lirw Grade High Grade

Tumoaor size (em):
0.0-Less than 1.0 (30.9) 1 (9.1} 32 (10000 0 (0.0 0 (0.
1.0-Less than 2.0 70 (BE.A) 90114} 38 (74.5) : Z (100,00 0 0.0
2.0-Less than 3.0 ] 5] 12 (6.5} 50 (72.5] 19 ] 3 (R0.0) 2 (20.0)
3.0-Less than 4.0 ifs] ) 38 (18.T) 52 y 17 (24.8) (6000
4.0-Less than 5.0 : | B0 (22.4) al X 16 (34.00 (BE.4)
5.0-Less than 6.0 67 (30.7) a0 X 10 (25.00 (62.5)

B.0-Less than 7.0 7 (E0.9) Ta 39,1 20 ] 10 (33.3) (Th.0}
7.0 or Greater 308 (37.9) B0& (62.1) 55 (B6.1) 43 (43.9] (Th.0}
Totals 1,203 T&T 308 128

Percentages indicate the proportion of RCC tumors in each size and ROC subtype that are low grade and high grade, respectively.
b.U-Less than 7.0 192 (H4.0) U 1d3.U) H Ld.0)
7.0 or Greater 813 (83.0) 98 (10.0) 68 (7.0}

=
[l ==L e R e

o | e
=

Percentages indicate the proportion of RCC tumors in each size category
that are clear cell, papillary and chromophobe, respectively.,

Frank, I., et al. J Urol, 2003.



...Guidelines

Incidental Solid Renal Mass '
Detecred on CT

v + -
=| em? —» I-3 em?® >3em®
General populadon Limited life expactancy and General population Limived Iife expectancy ar
l co-rmorbidicies ! | co-marbidicies !
: s )
Faollorw-up wndl | crm: Follow-up undl 1.5 cm:
CT or MRI at 3-6 mo and |2 CT or MRl at 3-6 mo and 12 T 1
mio, then yaarly * i, then yeary > w
| [ s ) wowpt |
General population Limited life expecrancy and
I co-marbidities !
' I
T
Hyperattenuating, [ Surgery * ] [ Follow-up ¥ J
homogenecusly enhancing:

consider MAI, blopsy

Berland, L.L., et al. J Am Coll Radiol, 2010.
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