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Fig. 1. Tl-weighted MR image of the normal kidney. The
signal intensity of renal medulla is lower than that of the

nal space) ©|“t A1%-%-(renal sinus)®] #|4ol] 23t T35 E renal cortex resulting in corticomedullary differentiation.
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(signal-to-noise ratio) & =Y 4 JrH8-10). HFl= CT
Y zodgo] b stHA MRAS AA DA sic).

MR 8 & %934 (MR urography)+ # ol o] 457 A7
gt MR 7]"]e|t}. RARE(rapid acquisition with relaxation
enhancement), FSE(fast spin-echo), ¥¥ HASTE (half-

Fourier acquisition single-shot turbo spin-echo) ¥ £2¢] 7}

gt T2 7339 fast imaging -2 ©]43} %7 maximum-intensity
projection{ MPI), vector-of-interest(VOI) editing2 &}o
s etk IVUE Algshr] o5 Av IVU A s 2394
o] oJAlsvt 1 9 A] 9} flqlo] W akalx| b wf 43 AN
o2 ol-gd g glrh(11-13).

L $Joll F-edAH(perfusion imaging), &4red AH(diffusion

imaging), MR -3 (spectroscopy) 52 #HEo] Ay
I gl ot ofr] 2 qlafe] fuhA o] o] ZA)= Ealirh(14-19).

At oz opx 2 AR A9l MRI= USt CTH =
24 gtolgbal o] && Zolvh AL A AF
(renal mass)& FA| 2. & s 9] 3- A1 A A F(surgical renal
disease)} 41414 A 5H(renal parenchymal disease)-& 54] 2.
2 &= W A1 42 B (medical renal disease) '3 A& #-3
% (renal vascular disease) 2 v}o] Azt 2 4= glr).

a4 MRI &

MRIE o}-8:& AlAke] edabel A=

2449 AH8 glel = T1

Fig. 2. Renal cell carcinoma with venous extension in a 50-year-old man.

a. Gradient-echo MR imaging in axial plane shows right renal mass (arrowheads) and a tumor thrombus (arrow) in in-
ferior vena cava. Curvilinear high signal intensity in inferior vena cava represents patent lumen (asterisk).

b. Gradient-echo imaging in coronal plane clearly demonstrates the extent of the venous thrombosis (arrows) involving
right renal vein and inferior vena cava up to the level of hepatic vein insertion (curved arrow).

Fig. 3. Cystic renal cell carcinoma in a 69-year-old man.
Gradient-echo MR imaging in coronal plane clearly shows
a round cystic lesion of heterogeneous high signal inten-
sity (arrowheads) and a small nodular solid nodule in the
cyst wall (arrow) which was not definite on CT (not
shown).

Fig. 4. T1-weighted MR image of the kidney in patients
with nephrotic syndrome. The corticomedullary contrast
is obliterated due to similar signal intensity of the renal
cortex and medulla. This MRI finding is nonspecific to
medical renal diseases.
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Fig. 5. MR images of the kidneys in a 38-year-old man with HFRS in diuretic phase.
a. Tl-weighted spin-echo image shows globular enlargement of both kidneys. The renal medulla is well differentiated

from renal cortex.

b. T2-weighted spin-echo image shows low signal intensity of outer medula (arrows), resulting in marked corti-

comedullary contrast.

Fig. 6. MR images of the specimen and specimen photograph of the kidney in a 21-year-old man with HFRS who died

of respiratory failure.

a, b. Ti-weighted (a) and T2-weighted (b) spin-echo images of the kidney specimen shows differentiation of the renal
cortex and medulla by low signal intensity of the renal medulla (arrows).
c. The autopsy specimen shows severe hemorrhage and congestion of the renal medulla, especially outer medulla

(arrows).
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AR 22 ol gl 21L& USH CTellA ofwldt A 7S
Boja ofAd s} oA o] o] o2E wel girt. MRI= CTH
USel| ul3te] of 28] AL % (contrast resolution)”} oA &
o W&-Eo w2t A5 Fxe] zfo|rF AX Uil E¥ol FH4
Avt & T wilAS -8t Aol T1 7Fzed Aol
A & AZREE Jeldth A8 A bR e £ gol
FreE 94°L. o9 ke W, 18] 3 T1 Rl Ao Be
237w 9 T2 73xod el Y] & AT T 27 e
A zxde] o} duby oz FEUo) £8-o] o= AF Tl
gzl EE AZAEE Bolvt £8 F A3 ATl w}
2} thokit A3 EE B o heh(2]). A A A A Al
13+ autosomal dominant polycystic kidney disease)el] )
oJ4] USH CTAME Edot 7 59 o] A7 35
< o= Ax 7EF 7 9Jevt T1 7 MRI dAllA &
AZHREE Bole AL ¥} UIzksiA EE 4= 9k

Al ZhE ) -2 USel| 4= 3 CTE ¥ 44 & o)
MRIel| of F-5-o] AlA|Este] n|FA e A3 E Boix] &
olgh A& TH(22). AMESS B AA ) gloA] AA
ojub ef A= g ;guw} A== ¢ AAb F(gradient
echo) 9] MRI= A fF 2 1 9o A3 Hegt AL 5
AT 5 (coronal)o]v} A Ak (sagit-

e (Fig. 2) Ay

tal)9) GAE AHEA LS T e HL FY9 "9
W3lE Hrisle=dl $-elska(Fig. 3) HAcksl £ 7] 4 (ori-
gin)o] JAl2e]g u] Tfo] & 4 ik A4 Etell A £
T2 AlAAe] ghat-g- whel 7} 9] % (pseudocapsule) & ¥
Al 74-97F &b o] M e S T2 7h20d Aol A] e Al
37kxe] "2l 2 e Bqlck(23). USH CTell $A
oo He) EFHE A FHA 2 F2dt F A
2290 (fast scan)3} 37 A4t ) (fat suppression tech-
nique)-& ]88+ MRI+= 34 39 ot W59 2457}
Aot AME Aed 2957E 1A &L Gadolvt AW
AR & AHE3EA] 94 datel] wlste] fpdted A AlA 2
ote] Relol| £-83}t}H(6). 2414 ESH(small renal cell carci-
noma) 9] Awkel] QAME 2G5 F JFH 4L 3 F
W A AT 2o F7ke] 2o & FElEHA dolE 4 oA
Alchel] =go) =eh(24, 25). et AlM Ete] Az} WA
Aol obx] USe} CT7} 7123l HApde] i MRI= &3
7ol BxAql 9Eg & g glcka A}

Wzbs AlZEso] MRI 22

Wabd AU wE AAALRE A4 SR E A7)

Fig. 7. CT and MR images in a 53-year-old female with
PNH.

a. CT scan without contrast enhancement. Attenuation of
renal cortex is slightly higher than that of medulla
(arrowheads), making corticomedullary differentiation
possible.

b. Tl-weighted spin-echo image. The signal intensity of
the renal cortex is lower than that of renal medulla.

i . T2-weighted spin-echo image. Although signal intensity

of renal medulla is increased, that of renal cortex remains

;‘ low.



o] A3tR Gz o] Algo Age] @Wrt IVUY CTe} 3
o] thEe] $44 2GAE AHgslof 3= A-Foll = oln] A3}
gol de AA7EE 08 g3 bsAe] ¥7) Folth
ol 7ol 44 ZAAE AR o US7F Beiyog
o] §% 3L glA|7t 1 27d0] vl5o]A (nonspecific)o] Tt F3
Hol7] wfEol] FA| A gHHo|c}. =E 2 AP o] L3}
= A "‘”9] HFAstel] A M AFo] Fhe HrlE
gt o] gk v BojH o) T3]l W& whsix]ejr}t. MRI
= 5 %%ﬂri’—‘w“ﬂiﬂ Qlste] Wb AAA Sl A 24A

€ A egs 2584 £ A4 A (renal pare-
nchyma) LH° o] 71X WEE Mol & sl5Alo] gl7] W H
2 717} ZAch(26).

MRI= & AF-2ANZES Qsir] 2FA9] AHS- glo]
T 2R3 T1 7z gl A AAAAIge] A Az 53]
ol Hck= A ool WA Al el A o] §71x7) 71d =)
o] gich. T1 ZAz3 Akl Al Alg A=t Al ke] o] 5|
% A5 ol UlFHA ARASe] 9l 8-S el vz o
4E 2oz QAL JIth(Fig. 4)(20). 2535734kl A Al
9] oz Wsht AHA -pATLe P {F2 508
A WE F e A vl37R 2 T1 730 Abel| Al Al
2—5_1—’\1.4_7}94 T 5 i vl Ee|Hql 2Ade|oh et

gk 3F WA AA gl gloiA= vlaA Eold 2r|F
“§°§*J' 27E& ¥lo] A 9l

Al %% A %8 o (hemorrhagic fever with renal syndrome,
HFRS)-& 33 3%3 9 (Korean hemorrhagic fever)2}i %
&b grefuto]z] 2 (Hanta virus)o] 28 ZhddAigte g <)
AR o g wd, WAEEs ozt Axe] AlNAS Fuksty
7], A¥e7], Hurl, o)wr], 8719 vy &3l o
A ‘%}74]3] w77} oloh o522 HFRS 8R}ol| 4] T2 733
Aol A AlA R4 £3] 244194 (outer medulla) F-$1of
> ’:li7c}E-4 o] Rolr] o] 2732 T1 7ZAA A= B

e xS A

o]7l& sht A4 T1 xR E AL 9] AT E
7b 7] wjoll AAkell wlEte] ol gA] Hel Holx & e
(Fig. 5, 6). T2 7}z Aol A Aol Az AlpA ) Als]A B
7t 22 AERER A2 o] Bo|x| ¢f=d] HFRS o
Ao Al e G A S e AT bil$- e Sol3t &
Zolebal M TH(27, 28). o] A7A-& AR eI Ak 4] B}
go] Hole azde|a RAGA H9lo] ¥z £ ool
g s olntx Al XV o Es2Z2x (intracellular
methemoglobin) o]t} ©]8-A] 8 2-Z 211 (deoxyhemoglobin)
o] AHAA & 3} (p-aramagnetic effect) WjFo2 F2%c}(27,
29).
HFRS9] 1<ql nle]a]

£ Reputolel zoln ol Rk

(Hantaan) ®je]2{ 29}t A]-&(Seoul) vol2] 2] 5 7}2] &5

Fig. 9. MR images of the kidneys of a 48-year- old woman
with acute renal failure secondary to rhabdomyolysis
caused by a snake bite. TIl-weighted coronal image
shows globular enlargement of both kidneys. Renal med-
ulla (arrows) is prominent and well differentiated from
the renal cortex.

Fig. 8. A 50-year-old woman with longstanding intravascular hemolysis due to malfunctioning prosthetic cardiac
valves. She had received mitral and tricuspid valvular replacement seven years ago.

a, b. T1-weighted (a) and T2-weighted (b) MR images of the kidney show low signal intensity of renal cortex. The MRI
finding is identical to that of PNH.
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7F k. ehatolaj 2ol o3 HFRSY A4Sl A9 o9 ¢l &, ANdAo] F2§ Yzl Addolrt, 480] doit=
o] T2 Az Aol AFA e & AFAE widlo] Boled vt ] 7|ofsls ALRE 39, dEou duFal, 5 Fol 4l
gto] Agufole] 2o ot Afolle o F-E ol A4S v U AS 998 & 5 gk el oA FR
Ho|z] ¢=rh(28). ol Algulole el 9q HFRSAIM Al 22 #2198 slmF2ule oko] dx5eF 24 (haptoglobin)
TR Yo} ¥ o] wlwA okslr] uffolglil A 9] 735 (binding capacity)X®ch = A& el o] AlTLA] ol A]
), T2 7fzod Aol Aol Al el e Al ke wiwm o] A HrFao] ofats]w 2|34 L3k (proximal convoluted
g ArE oAt Algl A 5o A2 dx3ly ¢3S u tubule) oA A F- = A] &) A} 8] (hemosiderin) 2] A
3k ARZ o] 49 F UE AolElar A TH28). Az FAaglch AzE dRAY>-L CT 14| (attenuat-

b2k o k748 A 4 Z+(paroxysmal nocturnal hemoglobin-  ion)7} EobA 232734 CTol| A Al Ao] $=4lo) u)a}e] oF
uria, PNH)¥= B4 9l 7} (complement -mediated ) o] 23+ 28 b e 7 E Hol EAAHG Aol HAle 3t} (Fig
o] th3t 917t} 27kl Aste 2 ¥3M) L3 (intravascular 7a). S| ZA|H| =& superparamagnetic 53 & field inhom-
hemolysis) el 2]&te] &4 A% (hemoglobinuria), 27254 ogeneityE X 3le] T1 2 T2 o]X| g wh&A)7) E3)

[4

Fig. 10. CT and MR images in a 17-year-old boy with acute nonmyoglobinuric renal failure with patchy renal
vasoconstriction following a 1000m track race. Before the exercise he had flu-like symptoms and took acetaminophen
and amoxacillin for three days.

a. Immediate postcontrast CT scan shows multiple patchy areas of poor contrast enhancement in both kidneys (arrows).
b. A 24-hour delayed scan without further injection of contrast media shows multiple wedge-shaped areas of contrast
enhancement (arrows), the locations of which coincide with the areas of poor contrast enhancement on (a).

¢. Tl-weighted spin-echo image shows a patchy area of higher signal intensity (arrows) with focal obliteration of
corticomedullary contrast.

d. The signal intensity of the lesion (arrows) is lower than that of the remaining renal parenchyma on T2-weighted
spin-echo image.



e X7 |B3HH A

Fig. 11. A 28-year-old woman with acute renal cortical
necrosis secondary to massive bleeding following an
abortion. MRI, CT, and plain film were taken on 30th day
of illness.

a. T2-weighted image shows low signal intensity in the
renal cortex extending into the column of Bertin (arrows).
b. CT scan without contrast enhancement dense calcifi-
cation in the renal cortex with extension into the column
of Bertin (arrows).

¢. Plain film of the abdomen shows faint rim of calcifi-
cation (arrows) in both kidneys.

Fig. 12. Renal infarction. A 50-year-old woman with mi-
tral stenosis complained of right flank pain 12 days before
MR imaging.

a. T2-weighted image shows irregular low signal intensity
lesions (arrowheads) along the periphery of the right kid-
ney.

b. Postcontrast T1-weighted image more clearly demon-
strates infarcted nonenhancing areas (arrowheads) and en-
hancing noninfarcted areas. Note that the signal intensity
of the noninfarcted areas of the right kidney is higher
than that of the noninvolved left kidney. This finding is
also seen in (a) and (c).

¢. Postcontrast T1-weighted coronal image clearly demon-
strates infarcted areas and noninfarcted area.
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(Fig. 7)(30—32). B&717} 7150°] ¥4 842
FAA A 2Fte] i E¥e] " Aol E FUI 2P
edrt 42735 Holti(Fig. 8). AAEFAIZF(sickle cell
nephropathy) oJvt f-2A 42 812 (hereditary sphero-
cytosis), A F 3|1l 8= (thalassemia) 5ol 23 S8 Al
A 72 83 glelA] £3o] dojum 2 Aol & RA|HH
Azto] dojupzlat Fxrt AlstAv F743] §3e] dofve
Aol ¥34E 2 & MRI 278 2 4 ok (30—
32). PNHell A &de] guts)= 797F E3t22 MRI 2
ol9] of#-& 3 Hrlsjoldict. PNH7} 94)d wh= VUL
CT= Al33skA] wolof sh=tll 84 23 Aol ol3te] A7]5
o] At zAE 4 AL BAZGAI el 2fste] 3 (he-
molytic crisis)e] = 4 9l7] o Folv}. #YAZ(hemo-
chromaosis)efl 4] 7k} 274l & mAJe]dlo] A 2bs] 3 chege]
Tl ot Tl F, 21, vl Ao F EAH - o] 33}
sht o] 52| 7 9ol AA ol = sl AU =] A2k Feh(33).
3 F-F&3 (rhabdomyolysis)ell 28+ v] e F 2w LA FA]

Al -4 2 (myoglobinuric ARF)2 25 H4
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a7do] s

A AR Ee] 5-8
% & AAEH 1 e R oAl AEATSEN, TS
4k, g =4, AAE SR3-F ol e S
Zo WAy 711 v g 2l o3 AR A=A
(nephrotoxicity), A F2] W3}, v F&x, gl = g4}
AHel Aol o Ande] A4 SOz olshs 3 slek ol

S Al Fg At 23 AT A (globular renal swell-
ing) I A T1 7Fxzod Akl A A=) A —5A7Ee] o] v]iL
2 fA e gl Aol L BAe]x|uk o]e} & 27 FAHR
=) 9dtH(Fig. 9)(34).

3lH v] @ F 28 % (myoglobinuria) ¢lo] A3 2.3 AlE

W Bz o] $58 ksl 3441534 (acute nonmyoglobinu-
ric renal failue with severe loin pain and patchy renal vas-
oconstriction)& EE3} 237 o2 vlwAd 3 7A7}sld A}
oA g7, 9, 27] 5 AT 5 Fol DA o] F
F78 1981 Ishikawa Sell 9ale] g 7]&d o] (3H)
o2 o7} B9 5(36) M)A AR gAEH (arcu-
ate artery) o]t §17-% (interlobar artery)d] %22 o
HA Q2 AxBHYE N 7T A2 353 it o]
3 AT E3] 7Y AREH A AR ofaul F
9] AEAE 543 WY o] 9l o] & FEdl o3l Ad g
Aol 7]od8h= L2 ~E}F3H (prostaglandin) & A1%bol| A A

Fig. 13. A 25-year-old woman with aortic valvular re-
placement status complained of severe left flank pain two
days before MR imaging. Postcontrast T1-weighted image
shows nonenhanced infarcted araea at anterior portion of
the left kidney (arrows). Note that the signal intensity of
the noninfarted posterior portion of the left kidney (as-
terisk) is much higher than that of the noninvolved right
kidney.

b

Fig. 14. A 40-year-old man who underwent aortic valvular replacement 11 years previously. He had severe left flank
pain two years earlier and severe right flank pain nine days before MR imaging.
a. Tl-weighted image shows small left kidney due to old infarction and high signal intensity lesion in the anterior

portion of the right kidney (arrows).

b. T2-weighted image shows increased signal intensity of the infarcted area in right kidney (arrows).
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(Fig. 10)(36).

FAAls] A 7] A} (acute renal cortical necrosis)i JAle]ut
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2} MR &27]el& Ae] A 5L Al #9171 T1- 4
T2 Zrzed Aol F& A37twe] Wi oz Holrir} 31870
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719] MRI 2738 F8 A 1ol 23 Aoz Qzslw
AR5 2 A3istel] 98 2o g FEHH(37).
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o] At A3 E] F2ER Belrh gehi] MRIE 8§
o] Walzb A7 Al A A (renal artery embolism)o]vt 414
=13 A (renal vein thrombosis)S-2] #lckel] 843t} MRIY]
ohE A& CTY USel vlsle] dfatelol o2 A1Allo] W
315 4 7}sl7) ol frelstehe o))

L] 713U

A1 59 4 A (embolism) el &+ A1 A (infarction)®] 7
© UM 2R TI, T2 7294 Bl A 3 A7k
Wo2 BArhFig 12, 13)(38). = o] 4 A4 2o
HReFe) 2hael gt wisle AzE T F7)eE 443
& w02 Az} 28 A A (hemorrhagic infarction)
o i Tl mi= T2 7h2ed Aol 4] B8 AF7)we] Wiwog
Hol7|% Frh(Fig. 14). ¥4 A 7 (segmental infarction)
o] ot A1) AN A ofe F-8-9) MRI Al57 w7} whdl

r‘ﬁ. l"l(' ok o

5 A4 AR A3k re) det Boli= -9t sled) oledl
AldAel wistE CTY USelAMe HAd 4 gle Ao}
(Fig. 12, 13). o] & olulx A E o] YR 2e] 0]

slste] A Y F A7l
jury)el &)% Wz 2230,
AN & AL EFol 4] 3

AN #F =4 (reperfusion in-

&3] FubE AR Al g

o] 9l ojele)u} AlZEF - (nephrotic syndrome)ol] A5¢ 5

Fig. 16. Renal arteriovenous malformation in a 67-year-
old woman. She complained of intermittent gross hema-
turia. T2-weighted MR image of the kidney shows tortu-
ous tubular structure of signal void (arrows) representing
dilated vascular lesion. At renal arteriography, the lesion
was confirmed as arteriovenous malformation.

b

Fig. 15. Fig. 15. A 29-year-old man with renal vein thrombosis in a transplanted kidney.
a. Tl-weighted MR image shows swollen transplanted kidney with poorly defined low-signal-intensity renal medulla.
b. T2-weighted MR image shows prominent areas of low signal intensity in renal medulla (arrows).
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