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Direct MR Arthrography
of the Hip: Diagnosis and
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Tearing of the acetabular labrum is a common cause of chronic hip pain. MR arthrography (MRA)
of the hip is the imaging procedure of choice for the evaluation of acetabular labrum. Familiari-
ty with the various imaging findings of MRA of the hip allows recognition of normal variants
and differentiation from true pathologic conditions. This article comprehensively reviews the
technical aspects and interpretation of MRA of the hip. The appearances of normal and abnor-
mal labra in MRA are discussed. Potential pitfalls in labral tear interpretation, such as sulci
around the hip, normal variants of the labrum and plicae, and osseocartilaginous and soft tis-
sue lesions identified on MRA of the hip are also described.

Index terms Hip Joint; Magnetic Resonance Imaging; Arthrography
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Al It 9 2700 el S o= HEskaiar gk A MRACIA 2] 4/ 9

B 2702 AR, W meah gAY Bof 7o) Wadt mukl 29 &,
aptlo] 22 So] 4Ad 43t 1R MRAGIA] 2 4 Q= BAZ 9 A% gl So P

2P MRA

UE MRA® B mRdo] SE]= ko] grtol] ARSElR = BEHAR R Q2 (4), indi-
rect MRA % direct MRA = 714 #F0] Qlth. Indirect MRAE ZJA| S HFAGH 5 102 4
T W @52 o St} Bt /ol ofsl 2 @A o2 fYEl= AME ol 83ttt
(5, 6). Indirect MRAE B 52] Wi olm] ®hARd FA](fluoroscopy) S AH-5HA] gEof BhAbA
Zo0] gl ol ot 124 indirect MRAE 7 2go| glof 2t Bt 1288 18
5171 of Al A 24 = 2gF7to] H7| el 2x1e] 7hsAde] O‘qu irect MRA:= 1}
AP FA] Stof] 29A ERHES WA Uoll A3 FUe & A3 (st MRS A=

ol
2
Riolth. Direct MRA= 3<52{0]aL ®AbA] 1] o] Egsh= Thado] UA|T ioéxﬂ Eeheol #
AhE FHAA 2 B PR EES 72 4 4, iR OiR-3H] (contrast-to-noise ratio)
FHAIA 2 SRS GAFS B2 4 91 W0k ohjeh w7 mhed Relo] 2H BRE
=017 HolA L2 e Sh= Aol 9lof indirect MRARCH ek A2t
=THT, 8).
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7}

Direct MRAE 9|$t =H| 5! 2}

Direct MRA+= 1) AR FA] stoll 13Hd W= 294 3H& F; 2) MRI HAF Algje] 2 &
Al Az Ryt

ZGH == ZH|

ZGA 2922 7= 7|9 29A(Gadolinium-based contrast agent)S A 2] A J 4
(normal saline)°ll &]45to] ARESHLL, AR BAIS & uf Wt @ @ &5} 294 (lodinated
contrast media)E £g}oto] ARESITE I Qo] met =An A (lidocaine) & 71t 4= QAT Al
S ohgl2H| (signal-to-noise ratio; ©]3F SNR)Z 2| 2{3}517| 95t 7HselE 2G4 == 2-1.25
mmol/Lo|th9-11). 2 2 E3} Z2FA|= 7=l 2GA9) T1 ©= GIH(T1 relaxation) S #15}HA|
7] SNRo] Hojz|= 229l §117} Q=4 3T MR 71712 o]-&& ul SNR % (SNR peak)©]
1.5T MR 7|7|& o] &g ujj B} W7] ufj2of 3T MR 7]7]914 MRAS Alajg ufl= 735k 2 @
T3} 2YHE HA AFESH= Zlo] EUH(12, 13). 25 mLe] T8l (*x19] B ol A= A2 Al
420 mL, 8258} YA 2 mL, FA0EA 3 mLE 410] ARgStthel 7HeelE 71NF 294
0.1 mL (0.5 mmoL/mL)E 41.2% 2 mmol/L 7F=elE &4 T 4= k14, 15).
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- Y2 Hsh] fJsliA= A 8= (spinal needle, 22G)& AHESHH, HSubz0] 22
7 Aok Hﬂ‘%!E%“% 7HIth(Fig. 3). 21Z8HsS T Ujoll A4dE woll = P& o] 8510
S &2 Hhs F1EE A o &2 3zt a] ) Qo] 27 F vhs B& fol E530] glEE g}
HEs2 Bhe T 2] (AR 21 Wkt 4 o S § uks £ol o] g =Ao]
S wi7HA] HAds] it
- AP FA] sfol] Aol 2G9A| EFHE-2 FAFsto] Hhs o] WA Uoll $ixIsh=A] &
St v Eo a7 Uol| flxIshe -9 29A Y Al Aol 9, 47Fe] 2GATr z°‘oH
ZGAZ} HEE FHE wheh a7 HA| 2 2= Zo] IRETHFIg. 4A). ZFA7HEEE £
o ME7]9H okl HA|A] Gh= A= Hhs Eol WA ulol| 9§ Zo|th(Fig. 4B-D).
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Fig. 1. Patient positioning.
A, B. Neutral position (A), internal rotation (B). The femoral neck elongates during internal rotation of the
hip joint. The contours of the femoral head-neck junction can be clearly visualized (arrowheads).
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Fig. 2. Target site of the needle approach.
A. The synovial capsule of the hip inserts at the femoral intertrochanteric line. The neurovascular bundle is
usually located medial to the hip joint.
B. The superolateral aspect of the femoral head/neck junction is chosen as the target site to minimize the
risk of damage to the femoral vessels and nerves.

TR

Target site

o

Fig. 3. Spinal needle.
Spinal needle with a bevel cutting Needle HUb
edge and sharp tip.

FHTHL4). it 2H] ERo] Sk & ol the] miRe] BHE %< w3 Aol 4
S| AR B2l Telsin 27t FUsHA S k.

MRA &4 I 2 E Z(Imaging Protocol for MRA)

213 MRAOIA = vt B A2 AbAlls] 71sh7] ffsl 22 9/ 9 (field of view;
o5} FOV, 15-20 cm)@} 2F2 A F7(slice thickness, 2-3.5 mm)E /\} Sh= Zlo] HaEn,
F/d #go] 351l ¥eole %51-Z=(anterior inferior iliac spine)2] AFEHol| A 27 R (lesser

trochanter)®] sto7kA] ZotE| = = Sir}, U¥bd 0 2 Al (sagittal) (Fig. 5A), ARl ¥ (oblique
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Fig. 4. Fluoroscopy-guided injection for hip MR arthrogram.

A. Smooth flow of contrast media along joint space (arrows) confirms an adequate intra-articular position of the needle tip (arrowhead).

B. Fluoroscopic image during contrast injection shows injected contrast surrounding the base of the femoral head (arrows) and extravasation
into the iliopsoas muscle (arrowheads). Note that the needle tip is located in the lateral aspect of the femoral neck.

C, D. Oblique axial (C) and coronal (D) fat-suppressed-T1-weighted images from an MR arthrogram show contrast media extending along the
iliopsoas muscle (arrowheads) and joint space (arrows).

coronal) (Fig. 5B) 2 AFY| /¢ (oblique axial) (Fig. 5C)
o|A] H]7<(acetabular labrum)2- o]-& Alx} A5 J—g—(ilium)—‘i] =
(Fig. 5A). Ak &4 942 tE] 27 (femoral neck) 2] 452 w2l A=rhFig. 5B). T1 %
oA T W 2GA7E w2 AR WEE L AJA|(fat suppression)E 5= 74
& Az Tte] R T2 ¢ 2747}, T7}z~1_5 J=-54(iliac crest)ollAf 4
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She ohE YIS AT 4= Jlom, FOVE d/delatet /defste] 24T 4= Qlrt. A
512 942 T1 429782 4% XW]EP SiReHA L2 & ookl Z4-5 76l |of golst

N oR

o,

nJIo

F]F

i)

>,

-}
B
ol o

Ool' o2

o o>

X o

N e >
o rr ox
o oox L B

r_>.i
N

X E

b X

Jo M o
Hel

o ©
12

2
1=

0
n

_‘EL

rid

=T )
/& short inversion time inversion-recovery (STIR)U /g A A T2 =29 442] 749 1

F9] AxAolut ZZA]of| A H A Ae(pathologic condition) S ZFAI5H=t]| -&o]3lth(16, 17).

rUZi

HT&o| B efget

H] T2 s v A F712 13 (type I) Z2H4 A7 o
Z|of H|HE F o) 21%77le 27 ?lf%. ol o] MY e
2-

Z; = et thﬂomw 7}% ﬁc}. MRIOIA 2 BE sequencedw Hlﬂ@ E’é@ w2
AT 2 W= L(Fig. 6), 019 2, A, A S e theFsiA B 4= Qlot. v 30| ¢l
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Fig. 5. Image planes of hip MRI.

A-D. Sagittal TIWI (A), oblique coronal FS-T2WI (B), oblique axial FS-T1WI (C), coronal TIWI (D). Oblique coronal image (B) is obtained perpen-
dicular to the line connecting each acetabular labrum at the sagittal image along the long axis of the ilium (lines in A). Oblique axial plane (C)
is obtained parallel to the long axis of the femoral neck (lines in B).

FS = fat-suppressed, TIWI = T1-weighted image, T2WI = T2-weighted image

Fig. 6. Normal hip anatomy on oblique
coronal fat-suppressed T1-weighted
image.

1 = acetabular labrum, 2 = capsula
articularis, 3 = perilabral recess, 4 =
femoral head, 5 =transverse ligament,
6 = ligamentum teres, 7 =fovea, 8 = ac-
etabulum, 9 = articular cartilage, 10 =

ilium
onl Y BYHS of[stn] B ABo) Y3 (BN I I, stress)o] F7sto] =
7] T v/d o2 o]ofd 4= QIth2, 3).

H71z= OHEo| A7 |SHE Y &4

M

H 7

ajede] why

o

1o 2= o4 (trauma), HEH|F- F=(femoroacetabular impinge-
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ment), 4&2] =<8H(capsular laxity), BTt ©]3/d5(acetabular dysplasia), El3(degenera-
tion) 50] FeA] ATH1S). H|71e T2 2/ ollA] 71 S5 WhagshH, o] = of2] Y]lolA]
A vlo] 7‘*“}%‘044 d%%’- 0] T2 <ol Hlsf| a0z HZsto] npret

°JtK(19, 20). =R H] e} ﬂiﬂ%%ﬂ Zd%% 3 o} ooz X*%%POJ' oo E}E Oﬂoﬂi't} o 2
go] 7R A|A] Hrh20). Bl ohhe] thEAQl Rlo® Al tiElu] SFE& Qg iy
H| 314> 4 5k AubA] 0 2 J19(acetabular rim) 2] ZAR; B oj A dhAYSHCH21, 22). H] G4
utd o] QIX|E HARR o= AlAR RS 0]%’8%5 Blankenbaker A|A~81E AFES 7]5 5, Ol

H] 7 mFE -2 QIS BlollA] Fi5=o] 2] (detachment) B 7L} 715 ZEA7F Lol 2] RAA] (7
U o+; intrasubstance tear) 'Y gtct F5=0] E2]H 79 MRACIA = 7| Aol 29#|7F
BEHog T2 obis| UM E(clef) 22 HRItkFig. 7A). ¥ T mfH o] Aol 74
o] S %t ¥ (irregularity)e 54 2= $Ftk(Fig. 7B, C) (23). 7<=0| 2] € 497k =l 1t
JHT} o] E5pA|9h Aol WAt = Sk, G 919] o] (perilabral abnormality) & -
< oy} o] Qlt}. = W (chondral lesion) S-2 -4~ 9] Y= (paralabral cyst)©] ©]o]|
aigstet. McCarthy 5(24)2] @1+toll 2Jobd vl mhdo] Q= Ete] oF 73904 22 14
T (segment)ollA] A& BRio] TR SHoKFig. 8) (24). 7= 9] WE2 = &4 9
alsh= ZPEAR1 AR F nlgks AU 52 = Uoll /1|51 = Shok(Fig. 9).

H|71& ot Zicke] eH8(Pitfalls in Labral Tear Interpretation)

1 Z=9| 12k (Sulcus Around the Hip)

e
F|>
Oru

112H(Sublabral Sulcus)
ot a2 2o 2500014 Exfet, BE SRS 2|0l EAE 4 Qlrt. §F o] 9
ShH st ekl a2 _?_/E,P%P(48%)J—} 2/ (44%)0N A = 1) d BIHeA = 25k (4%),

glol- 2 Fet D2k (Transverse Ligament-Labral Junction Sulcus)
oIt v]t 5Pl A} vl L& (acetabular notch)S AAZAsHT H|GL J14=0] T Za} EofA]

E
o3 s PATtT AUkl TS Tt Bl Tat mARsHs A 9 ol w
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Fig. 7. Labral tear.

A. Labral tear. Oblique axial FS-T1WI from an MR arthrogram of a 39-year-old female shows deep extension
of the contrast materials into the base of the anterosuperior acetabular labrum (arrow) consistent with a
labral tear.

B, C. Intrasubstance tear. Oblique coronal FS-T1WI from an MR arthrogram of a 67-year-old female shows
linear extension of the contrast materials into the articular side of the anterosuperior labrum (arrow) (B).
Oblique axial FS-T1WI from an MR arthrogram of a 69-year-old female shows increased signal intensity and
irregularity within the labrum (arrow) consistent with an intrasubstance tear (C).

FS =fat-suppressed, TIWI = T1-weighted image

HchkFig. 11). 13-

A e whd 2 9]

3oz gl 4] o

ot BRIt 3t Aol A= Yl (ligamentum teres)2] WS (anteromedial) 2.2 Q1

i)
oL ok
o
fin)
S
o
ool
ko

(periligamentous recess)”} 7| = 7] = SHH30).

Z2| 12 (Perilabral Sulcus)

T 9 12 e HA 7 WG Abolofl g ARl ZA 1tk
(joint capsule)2 oAl 4= W] n]E| oA 2] 7] wfiZof] $E7e] 91%olA 7Hg 55
a1 BEETHFig, 12) (15, 31). o] Z8a] g 7] ke AL o 29 3k
cess)oll A7Fe] W7} 7+l o= T 9] FEoE Q1 4= ITH28). vhef e 9] 1L

2
(O]
=5
jo5)
g
=N
a
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Fig. 8. Acetabular cartilage lesions.

A, B. Articular cartilage fissure. Sagittal TIWI (A) and oblique axial FS-T1WI (B) from an MR arthrogram of a
58-year-old female show focal chondral fissure (arrows) in the anterosuperior aspect of the acetabular car-
tilage.

C, D. Articular cartilage erosion. Sagittal TIWI (C) and oblique axial FS-T1IWI (D) from an MR arthrogram of a
70-year-old female show articular cartilage erosions and almost full-thickness loss (arrows) on the surface
of the femoral head.

FS =fat-suppressed, T1WI = T1-weighted image

ol e 2 74-Foll= 3= B2 (capsular stripping) = 212 4> 1Tt

]

Wi

0| HAH 3 (Normal Variant of Labrum)

F<0] BoF2 o7} Fol| ufe Hatah=t, th7l 4121 BefollM Hat F3al Bt
2] meFo g watth Bl RISk Qlsl T 7PgAte|e] B3 (blunting), 7o) ¥
T4 Boje] S7F e F9] g o] a4 ThgRte]e] Btz Sol BY 4 Qlr(Fig. 13).
O 2= HSe-S BE sequenceli A W2 AT EE BRlrkal oejx 9lou, oF 58%°1141 T1

|

o

ﬂJE 2 N
L o
N SN

ol

297 proton density 2 G/dolA 1t A2 EE HolH, 37%0llA4 T2 ZJdelA S3t
Ne7Eg BRItk oj2feh A7 E o] ¥ishs Lo]7} Foil ufet S7tstH, Yo Haiduists
QDI@PE}(?)Z).
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Fig. 9. Paralabral cyst.

A. Paralabral cyst. Oblique axial PDWI from an MR arthrogram shows a paralabral cyst (arrow) in the anterosuperior acetabulum, adjacent to a
labral tear (arrowhead).

B. Intraosseous paralabral cyst. Coronal fat-suppressed PDWI from an MR arthrogram of a 71-year-old female shows an intraosseous high sig-
nalintensity lesion of the acetabulum suggestive of an intraosseous paralabral cyst (arrow).

PDWI = proton density-weighted image

Fig. 10. Sublabral sulcus.

A. Coronal FS-T1WI from an MR arthrogram of a 38-year-old female shows a thin, smooth, and shallow lin-
ear extension of the contrast material at the base of the posterosuperior labrum (arrow).

B. Oblique axial FS-T1WI from an MR arthrogram of a 63-year-old male shows a shallow interposition of
contrast medium partially separating the underside of the posterosuperior labrum (arrow).

FS = fat-suppressed, TIWI = T1-weighted image

IRl 22 bR (remnant)E 2=t SHAIRE S-S 2hs Aol e Ado] HdE = A
A

S vhEA) WA el D2isjof g,
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Fig. 11. Transverse ligament labral junction sulcus.

A. Coronal FS-T1IW1 from an MR arthrogram of a 51-year-old male shows transverse ligament-labral sulcus
(arrow) that forms when the transverse ligament intersects with the acetabular labrum.

B-D. Sequential oblique axial FS-T1WI through the inferior aspect of the right hip show the transverse liga-
ment (arrowheads) along the inferior acetabular margin and contrast extension (arrows) into the junction
of the transverse ligament and anterior labrum (curved arrows).

FS =fat-suppressed, T1WI = T1-weighted image

ZE(Plica)
gt 22 (synovial plica)e WAH] A Ho]| 9)x|5h= Zako] vhHreflections) 241, ¢
Ho) gup 252

H|W2 55131, 5= FE(labral plica), 5 52 (neck plica), Al FE(liga-
mentum plica) 5°] AthZZt 76%, 97%, 78%) (Fig. 14) (33). 7<= F5-2 H|75=2] W5t 7t
Aol Kol 9k g ga vl Abolof] 91x|ektk(Figs. 14B, 15A). & 52 HEl= 3%
(femoral neck)e}t Ba¥ata th7f X TGS wat HRIckFigs. 14C, 15B). A ZF3AetFE
(pectinofoveal fold)& & FE29] 519 252, A%Rtol|A| S 2-E(fovea capitis)©ll OIE%
ZEo|th(Figs. 14D, 15C) (34). At F2-2 ¥dh(ligamentum teres)”} H|7-ol] 2&5]+= H]
%LSEHacetabular fossa)oll 912151, Y9It} HayalA ERltk(Fig. 15D). F5-2 ufjol M= 2

RFEET QI gl 21X ke G FARS Ui gLk, 74 FES 7wk, ol
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Fig. 12. Perilabral sulcus.

Oblique coronal fat-suppressed T1-
weighted image from an MR arthro-
gram of a 52-year-old male shows a
perilabral recess (arrow) which is the
anatomic space created between the
joint capsule and labrum.

Fig. 13. Degenerative changes of the labrum.

A. Oblique coronal FS proton density-weighted image of an MR arthrogram of a 73-year-old male shows in-
creased signalintensity and increased labrum volume (arrow) suggestive of degenerative changes.

B. Oblique axial FS T1-weighted image of an MRA of a 68-year-old male shows increased signal intensity and
marginal blunting of the labrum (arrow) consistent with degenerative changes.

FS = fat-suppressed

=9 E HHH(Osteocartilaginous Lesions)

H|7t £=(0s Acetabuli)
H|Gt 232 vl 7pgtelof] QIS B335 (accessory ossicification center)o| Q1
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Fig. 14. Illustrations of plica of the hip.

A. 1, labral plica; 2, neck plica; 3, ligamental plica.

B. Labral plica (arrow), a synovial reflection interposed between the labrum (asterisk) and the anteromedial
joint capsule. The arrowhead indicates the iliofemoral ligament.

C. Neck plica (arrow), a synovial reflection extending from the lesser trochanter toward the articular margin
of the femoral head (asterisk: acetabular labrum).

D. Ligamental plica (arrows) extending from the acetabular fovea at the base of the ligamentum teres (ar-
rowhead).

®

10

v
A
4

9] 290-3%0l| 4] JZETH35). H| - 22 WAPAEg ol 4] 2 1] 28k (well-corticated) A=
(ossicles)= =2 H|F2] F/gHtol] QIsto] HAETH MRIOIA BE2 Z4et 2 AT EE
7R ZPgARE7E SR Hof Qe FElE wEETHFg. 16). MRICIA ol S 23] A5kl

T o EEEA] Y stefH A A7E gl Aok shute] 94 (imaging plane)©
oot

i

o

H| 142} (Supraacetabular Fossa)
H| ek vl 22 124] Hakol| %[5k A&dF 24 & (subchondral bone defect) 2=, Q1
o] ok 10%0 N4 T P o= H|F/geh= BdHollA B8 & (acetabular notch)ol| T
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Fig. 15. Plica.

A. Labral plica. Oblique axial FS-T1WI of an MRA. The labral plica shows a hypointense linear structure (ar-
row), interposed between the labrum (arrowhead) and the anteromedial joint capsule.

B. Neck plica. Oblique coronal FS-T1WI of MRA. The neck plica shows a hypointense linear structure (arrow),
paralleling the medial margin of the femoral neck.

C. Pectinofoveal fold. Oblique coronal FS-T1WI of MRA shows the pectinofoveal fold, extending to the lesser
trochanter (arrow).

D. Ligamental plica. Oblique coronal FS-T1WI of MRA shows the ligamental plica (arrow), paralleling the lig-
amentum teres (arrowhead).

FS =fat-suppressed, MRA = MR arthrogram, T1WI = T1-weighted image

PgAFe] (smooth margin)
S 57 A oot

28 E2l(Tubular Tracking)

ZGA9] vl T E(tubular acetabular intraosseous tracking of contrast)< H|7*
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AE Holx| F=TH38). Ed(track)> A3 2] "H(blind-ending) +x = H|7- A=2] 7FgAte]
Z1oF QIS v etol|A] 7] 5ttH(Fig. 18). Bl 9] A== 219t F¥k(obturator ves-
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Fig. 16. Os acetabuli.

A, B. Coronal fat-suppressed T2-weighted image (A) and oblique coronal T1-weighted image (B) from an MR arthrogram of a 28-year-old male
demonstrate a rounded structure following the marrow signal intensity (arrows) separate from the adjacent acetabulum.

C. Anteroposterior radiography from the same patient shows that the structure identified on MR corresponding to a well-corticated ossicle
(arrow).

Fig. 17. Supraacetabular fossa.
Coronal fat-suppressed T1-weighted
image MR arthrogram shows the su-
praacetabular fossa as a slit-like groove
in the acetabular roof (12 o’clock, ar-
row).
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Fig. 18. Tubular tracking.

Oblique axial fat-suppressed T1-weight-
ed image from MR arthrogram in a
64-year-old female shows the tracking
of injected contrast material (arrow)
into a blind-ending tubular structure
from the posteromedial acetabulum to
theischium.
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Fig. 19. lliopsoas bursa.

A, B. Axial fat-suppressed T2-weighted images from an MR arthrogram of a 66-year-old male demonstrate
characteristic contrast accumulation (asterisks) beneath the musculotendinous portion of the iliopsoas (ar-
rows), which communicates with the hip joint (arrowheads).

Fig. 20. Obturator externus bursa.

A. Oblique coronal FS proton density MR arthrogram image of a 21-year-old male shows a small obturator
externus bursa (asterisk). The bursa extends inferomedially and indents the externus muscle inferiorly (ar-
rows).

B. Oblique axial FS T1-weighted image demonstrates the same contrast-filled outpouching (asterisk) in the
plane of the obturator externus muscle.

FS = fat-suppressed

g B2 off 2JA7F AR BE o= HRItKFig. 21) (47). &
G ARIt7t A o= Qf|sliof Sk F-2lollA] AMTi7F HRER] oiAY =2 &
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Fig. 21. Ligamentum teres tear.

A, B. Coronal (A) and oblique axial (B) fat-suppressed T1-weighted image from an MR arthrogram of a
22-year-old male demonstrate a distorted appearance and fluid signal intensity within the ligamentum teres
near its femoral attachment (arrows), consistent with a tear.

Fig. 22. Insufficiency fracture.
Coronal fat-suppressed T2-weighted
image in a 63-year-old female shows
fracture (arrows) of the left superior
pubic ramus with an irregular low sig-
nal intensity fracture line and perile-
sional edema.

https://doi.org/10.3348/jksr.2020.0146 1157
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Fig. 23. Stress fracture.

Coronal fat-suppressed T2-weighted
image of a 47-year-old female shows
an intertrochanteric fracture with a
low signal intensity fracture line (ar-
row) on the left femur with surround-
ing bone marrow edema.

Fig. 24. Avascular necrosis.

Coronal T2-weighted imaging in a 46-
year-old male shows avascular necro-
sis of the left femoral head (arrows).
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Fig. 25. Metastatic tumor.

A, B. Coronal T1-weighted image (A) and fat-suppressed T2-weighted image (B) in MR of a 76-year-old fe-
male with known lung cancer show T1 hypointense and T2 hyperintense bone marrow lesions (arrows) on
the left superior pubic ramus with surrounding edema.

C, D. Six months later, the bone marrow lesions have progressed to involve both pelvic bones (arrows), indi-
cating aggravation of the metastatic tumors.

Fig. 26. Synovial chondromatosis.
Coronal fat-suppressed T2-weighted
image in MR of a 64-year-old male
shows numerous intraarticular subtle
low signal intensity nodules within the
left hip joint (arrows) suggestive of sy-
novial chondromatosis.
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