American College of Radiology
ACR Appropriateness Criteria®

Renal Failure

Variant 1: Renal failure. Acutekidney injury (AKI), unspecified. I nitial imaging.

Procedure Appcr:g?%gtrinass SOE AdultsRRL PedsRRL | Rating Median Flzal T:bul:non;
US kidneys retroperitoneal ap%?gsr%t . Strong 00 mSv O[gengi]sv 8 8 ol 1
References Study Quality
31 (26581096) 3
27 (26283754) 4
4 (24011084) 3
30 (23751145) 3
28 (12008814) 4
29 (21098348) 3
3() 4
26 (416685) 2
Petsrogléﬂ%}elja? ppler kidneys apl\[;l r%ﬁgt . Strong O 0 mSv O[g en;]Sv 6 6 113
References Study Quality
34 (27133237) 2
36 (26728776) 2
35 (25746587) Good
4 (24011084) 3
33 (23731713) 2
37 (22771884) 3




32 (22595689) 2
17 (15458458) 3
CT abdomen and pelvis without D9 3-
May be - @99 1-10
IV contrast appropriate Limited mSv 1?p?dS]v 5
References Study Quality
16 (22578224) 3
15 (12819916) 2
MRI abdomen without IV contrast May be _ 0O 0 mSv
appropriate Limited O 0 mSv [ped] 4
References Study Quality
21 (27362585) 3
22 (26925411) 4
23 (10739798) 4
MRI abdomen and pelvis without May be Expert O 0 mSv
IV contrast appropriate Consensus 00 mSv [ped] 4
MRA abdomen without |V M
ay be O 0 mSv
contrast appropriate Strong O 0 mSv [ped] 4
References Study Quality
4 (24011084) 3
9 (-3132600) 4
18 (21542417) 2
19 (25539255) 1
17 (15458458) 3
20 (23550187) 2
MAG3 renal scan 29 0.3-
MEY1ES Limited we® 1-10 3 mSv 4
appropriate mSv [ped]
References Study Quality
25 (11852301) 4
CT abdomen without IV contrast Usually not Expert 228 1-10 %%%n@SS_ 5
appropriate Consensus mSv [ped]




MRU without 1V contrast Usually not Expert O 0 mSv
appropriate Consensus O 0mSv [ped] 3 3
CTA abdomen and pelviswith IV ool
contrast Usually not - @29 10-30 10-30
appropriate Limited mSv [mSC\i/] 2 2
pe
References Study Quality
9 (-3132600) 4
MRI abdomen without and with Usually not o O 0 mSv
1V contrast appl’opriate Limited O 0 mSv [ped] 2 2
References Study Quality
21 (27362585) 3
22 (26925411) 4
23 (10739798) 4
MRA abdomen without and with Usually not O 0 mSv
IV contrast 8ppr0priate Strong O 0 mSv [ped] 2 2
References Study Quality
4 (24011084) 3
9 (-3132600) 4
18 (21542417) 2
19 (25539255) 1
17 (15458458) 3
20 (23550187) 2
MRU without and with IV contrast Usually not Expert O 0 mSv
appropriate Consensus O 0mSv [ped] 2 2
Radiography abdomen and pelvis Usually not 20 1-10 @?@ g.S- ) y
. mSv a
appropriate mSv [ped]
DMSA renal scan Usually not Expert @@ 1-10 ®§ﬁg\}3' > >
appropriate Consensus mSv [ped]




CT abdomen with IV contrast SO 3-
Usually not Expert @9@ 1-10 10 mSv 1 1 10 ol 1 0
appropriate Consensus mSv [ped]
CT abdomen without and with 1V 9008
contrast Usually not Expert 209 10-30 10-30 1 1 10 ol 1 0
appropriate Consensus mSv mSv
[ped]
CT abdomen and pelviswith 1V SO 3-
Usually not o @9@ 1-10
contrast appropriate Limited mSv 1?prendS]v 1 1 9 o|oO 0
References Study Quality
16 (22578224) 3
15 (12819916) 2
CT abdomen and pelvis without 9008
and with IV contrast Usually not o 209e 10-30 10-30
appropriate Limited mSv mSv 1 1 10 0|0 0
[ped]
References Study Quality
16 (22578224) 3
15 (12819916) 2
CTU without and with IV contrast S0
Usually not Expert @29 10-30 10-30 1 1 10 olo 0
appropriate Consensus mSv mSv
[ped]
Arteriography kidney Usually not Expert 29 1-10 1 1 12 ol 1 0
appropriate Consensus mSv
Variant 2: Renal failure. Chronic kidney disease (CKD). Initial imaging.
Procedure Appropriateness SOE AdultsRRL | PedsRRL | Rating | Median pinal Tebulations
Category g 1 4 |5 |6 |7
US kidneys retroperitoneal Usually . 0O 0 mSv
appropriate Limited O 0 mSv [ped] 8 8 0 2|3 1
| References Study Quality




30 (23751145) 3
43 (20651174) 2
6 (25730699) 4
8 (26391748) 4
42 (27796695) 3
39 (26610178) 4
44 (-3163170) 4
CT abdomen and pelvis without S 3-
May be s @9 1-10
IV contrast appropriate Limited mSv 1?p$dS]v 4 10
References Study Quality
16 (22578224) 3
15 (12819916) 2
MRI abdomen without IV contrast M
ay be -~ O 0mSv
ke Limited O 0 mSv [ped] 4 6
References Study Quality
21 (27362585) 3
22 (26925411) 4
9 (-3132600) 4
MRA abdomen without IV Mav b ooms
contrast aopr%ri:te Strong O 0 mSv [perg] v 4 7
References Study Quality
9 (-3132600) 4
18 (21542417) 2
19 (25539255) 1
39 (26610178) 4
US duplex Doppler kidneys Mav b . 0o0mS
retroperitonea] appregllarigte Limited O 0 mSv [perg] v 4 5
References Study Quality
37 (22771884) 3




CT abdomen without IV contrast SO 3-
Usually not Expert @9@ 1-10 10 mSv 3 5
appropriate Consensus mSv [ped]
IV contrast appropriate Consensus 00 mSv [ped] 3 6
MRA abdomen without and with I
IV contrast %S;)Jr%lpmg% Strong O 0 mSv O[g en;]Sv 3 4
References Study Quality
9 (-3132600) 4
18 (21542417) 2
19 (25539255) 1
39 (26610178) 4
CTA abdomen and pelvis with IV S0
contrast Usually not Expert @2ee 10-30 10-30 2 7
appropriate Consensus mSv mSv
[ped]
and with IV contrast appropriate Consensus O 0 mSv [ped] 2 8
appropriate Consensus 00 mSv [ped] 2 >
MAGS3 renal scan Usually not Expert 22 1-10 @?ﬁg\}& 5 7
appropriate Consensus mSv [ped]
DMSA rendl scan Usually not Expert @ 1-10 ®§ﬁg\}3' > 8
appropriate Consensus mSv [ped]
CT abdomen with IV contrast Usually not Expert 29 1-10 @196%@83- L "
appropriate Consensus mSv [ped]
CT abdomen without and with 1V 9008
contrast Usually not Expert 2999 10-30 10-30 1 10
appropriate Consensus mSv mSv
[ped]




CT abdomen and pelviswith 1V SO 3-
Usually not Expert @9@ 1-10
contrast appropriate Consensus mSv 1?prendS]v 1 1 9 o|l0|1]0 0
CT abdomen and pelvis without 9008
and with IV contrast Usually not Expert 209 10-30 10-30
appropriate Consensus mSv mSv 1 1 10 01010710 0
[ped]
CTU without and with IV contrast S0
Usually not Expert @29 10-30 10-30
appropriate Consensus mSv mSv 1 1 1 0101010 0
[ped]
Arteriography kidn -
drapryeney gp?rac')gigfé Limited we@ 1-10 1 1 10 1lolo]o 0
References Study Quality
38() 4
MRI abdomen without and with
IV contrast %?f@',gigfé Limited 0 0 mSv o[g erg]s" 1 1 9 1]1lo0]o0 0
References Study Quality
21 (27362585) 3
22 (26925411) 4
9 (-3132600) 4
appropriate Consensus 00 mSv [ped] 1 1 ° 010j140 0
Radiography abdomen and pelvis ) 29 0.3-
Usually not &9 1-10 3 mSv 1 na 0 olololo 0
appropriate mSv
[ped]
Variant 3: Renal failure. Kidney disease of unknown duration. Initial imaging.
i . . Final Tabulati
Procedure Appcrgf’éégﬁess SOE AdultsRRL | PedsRRL | Rating | Median |7 '2 . y Z 'on; 5
US kidneys retroperitoneal Usualy O 0 mSv
appropriate Strong O 0 mSv [ped] 9 9 0 0(2]0]|1 11




References Study Quality
31 (26581096) 3
27 (26283754) 4
4 (24011084) 3
30 (23751145) 3
28 (12008814) 4
29 (21098348) 3
30 4
26 (416685) 2
I(i;l’(%bnci(r)argtm and pelvis without ao'\élr%ﬁgte imited @@rﬁs,]v_,] 0 %?in}]s 5
References Study Quality
16 (22578224) 3
15 (12819916) 2
US duplex Doppler kidneys May be o O 0 mSv
retroperitoneal appropriate Expert Opinion O 0 m3v [ped] 5
(Disagreement)
References Study Quality
34 (27133237) 2
36 (26728776) 2
35 (25746587) Good
4 (24011084) 3
33 (23731713) 2
37 (22771884) 3
32 (22595689) 2
17 (15458458) 3
MRI abdomen without IV contrast ao,\gr%)g ﬁgt . Limited 00 mSv O[gerg]sv 4
References Study Quality
21 (27362585) 3
22 (26925411) 4




| 23 (10739798) 4

MRI abdomen and pelvis without May be Expert O 0 mSv
IV contrast appropriate Consensus O 0 mSv [ped] 4
contrast appropriate Strong ©0mSv [ped] 4
References Study Quality
4 (24011084) 3
19 (25539255) 1
17 (15458458) 3
20 (23550187) 2
CT abdomen without IV contrast Usually not Expert 29 1-10 @196%@83- 2
appropriate Consensus mSv [ped]
MRA abdomen without and with Usually not - O 0 mSv
IV contrast appropriate Limited O 0 mSv [ped] 3
References Study Quality
4 (24011084) 3
9 (-3132600) 4
18 (21542417 2
19 (25539255) 1
17 (15458458) 3
20 (23550187) 2
MRU without 1V contrast Usually not Expert O 0 mSv
appropriate Consensus O 0mSv [ped] 3
MRU without and with IV contrast
Usually not Expert 00 mSv O 0mSv 2
appropriate Consensus [ped]
MAG3 rend scan Usually not Expert 2% 1-10 ®§§g\}3‘ >
appropriate Consensus mSv [ped]
DMSA rendl scan Usually not Expert 22 1-10 ®3®§§\}3' >
appropriate Consensus mSv [ped]




CT abdomen with IV contrast Usually not Expert 289 1-10 2099 3-
appropriate Consensus mSv 1 ?prendS]v 1 1
CT abdomen without and with 1V 9008
contrast Usually not Expert 2999 10-30 10-30 1 10
appropriate Consensus mSv mSv
[ped]
CT abdomen and pelvis with IV Usually not Expert 289 1-10 2099 3-
contrast appropriate Consensus mSv 1 ?prendS]v 1 10
CT abdomen and pelvis without 9008
and with IV contrast Usually not Limited @oee 10-30 10-30 1 9
appropriate mSv mSv
[ped]
References Study Quality
16 (22578224) 3
15 (12819916) 2
CTA abdomen and pelviswith IV ool
contrast Usually not - @99@ 10-30 10-30
appropriate Limited mSv mSv 1 9
[ped]
References Study Quality
9 (-3132600) 4
CTU without and with IV contrast S
Usually not Expert @999 10-30 10-30 1 10
appropriate Consensus mSv mSv
[ped]
Arteriography kidney Usually not Expert @89 1-10 1 12
appropriate Consensus mSv
IV contrast appropriate Consensus O 0 mSv [ped] 1 °
MRI abdomen and pelvis without Usually not Expert 0O 0 mSv
and with IV contrast appropriate Consensus O 0mSv [ped] L 9
Radiography abdomen and pelvis 29 0.3-
Usually not &9 1-10 3 mSv na 0
appropriate mSv [ped]




Variant 4: Renal failure. Neurogenic bladder. I nitial imaging.

i . . Final Tabulati
Procedure Appcrgféégﬁess SOE AdultsRRL | PedsRRL | Rating | Median '2 . y Z 'on;
US kidneys retroperitoneal Usualy . O 0 mSv
appropriate Limited O 0 mSv [ped] 8 8 2
References Study Quality
54 (23073657) 4
56 (29339880) 4
53 (29072046) 4
48 (26304502) 4
49 (26067125) 4
52 (24706504) 3
55 (22177149) 4
CT abdomen and pelvis without SO 3-
May be -~ @99 1-10
IV contrast appropriate Limited mSv 1?p?dS]v 5 5 8
References Study Quality
16 (22578224) 3
MRI abdomen and pelvis without May be . O 0 mSv
IV contrast appropriate Limited O0mSv [ped] 4 ! ¢
References Study Quality
50 (26266405) 4
PMSA rend! scan ey ke Limited eew 110 | TFNSS 4 3
appropriate mSv [ped]
References Study Quality
52 (24706504) 3
51 (21484032) 2




CT abdomen without IV contrast SO 3-
E’apsgrac')gigfé Limited we@ 1-10 10 mSv 3 4
[ped]
References Study Quality
16 (22578224) 3
US duplex Doppler kidneys Usually not Expert O 0 mSv
retroperitoneal appropriate Consensus O 0 mSv [ped] 3 4
Fluoroscopy voiding Ve (s Expert @® 0.03-
cystourethrography suaty. P @® 0.1-1mSv 0.3 mSv 2 7
appropriate Consensus [ped]
MRI abdomen without IV contrast Usually not Expert O 0 mSv
appropriate Consensus 00 mSv [ped] 2 6
CT abdomen with IV contrast Usually not Expert 29 1-10 @196%@83- L 0
appropriate Consensus mSv [ped]
CT abdomen without and with 1V 9008
contrast Usually not Expert 2999 10-30 10-30 1 10
appropriate Consensus mSv mSv
[ped]
g:c')l;]tz?bagomen and pelvis with [V Usually not Expert @@ 1-10 %%?n%\?- 1 10
appropriate Consensus mSv [ped]
CT abdomen and pelvis without 9009
and with IV contrast Usually not Expert 2999 10-30 10-30 1 10
appropriate Consensus mSv mSv
[ped]
CTA abdomen and pelvis with IV ool
contrast Usually not Expert @999 10-30 10-30 1 10
appropriate Consensus mSv mSv
[ped]
CTU without and with IV contrast S0
Usually not Expert @eee 10-30 10-30 1 10
appropriate Consensus mSv mSv
[ped]
Fluoroscopy cystography Usually not L @22 1-10
appropriate Expert Opinion mSv 1 9




MRI abdomen without and with Usually not Expert 0O 0 mSv
IV contrast appropriate Consensus 00 mSv [ped] 1 1 9
MRI abdomen and pelvis without o
and with IV contrast Ejap%%giget: Limited 00 mSv O[gergisv 1 1 9
References Study Quality
50 (26266405) 4
appropriate Consensus 00 mSv [ped] 1 1 8
appropriate Consensus 00 mSv [ped] 1 1 10
MAGS3 renal scan Usually not Expert 22 1-10 @?ﬁg\?- 1 1 9
appropriate Consensus mSv [ped]
Radiography abdomen and pelvis ) 29 0.3-
Usually not @9 1-10 3 mSv 1 na 0
appropriate mSv [ped]




Appendix Key
A more complete discussion of the items presented below can be found by accessing the supporting documents at the designated hyperlinks.

Appropriateness Category: The panel's recommendation for a procedure based on the assessment of the risks and benefits of performing the
procedure for the specified clinical scenario.

SOE: Strength of Evidence. The assessment of the amount and quality of evidence found in the peer reviewed medical literature for an appropriateness
recommendation.

* References: The citation number and PMID for the reference(s) associated with the recommendation.
* Study Quality: The assessment of the quality of an individual reference based on the number of study quality elements described in the
reference.

RRL: Relative Radiation Level. A population based assessment of the amount of radiation atypical patient may be exposed to during the specified
procedure.

Rating: Thefinal rating (1-9 scale) for the procedure as determined by the panel during rating rounds.
M edian: The median rating (1-9 scale) for the procedure as determined by the panel during rating rounds.
Final tabulations: A histogram showing the number of panel members who rated the procedure as noted in the column heading (ie, 1, 2, 3, etc.).

Additional supporting documents about the AC methodology and processes can be found at www.acr .or g/ac.


https://www.acr.org/-/media/ACR/Files/Appropriateness-Criteria/RatingRoundInfo.pdf
https://www.acr.org/-/media/ACR/Files/Appropriateness-Criteria/EvidenceTableDevelopment.pdf
https://www.acr.org/-/media/ACR/Files/Appropriateness-Criteria/EvidenceTableDevelopment.pdf
https://www.acr.org/-/media/ACR/Files/Appropriateness-Criteria/RadiationDoseAssessmentIntro.pdf
https://www.acr.org/-/media/ACR/Files/Appropriateness-Criteria/RatingRoundInfo.pdf
https://www.acr.org/-/media/ACR/Files/Appropriateness-Criteria/RatingRoundInfo.pdf
https://www.acr.org/-/media/ACR/Files/Appropriateness-Criteria/RatingRoundInfo.pdf
https://www.acr.org/Clinical-Resources/ACR-Appropriateness-Criteria

