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Magnetic Resonance Imaging of Sacral
Insufficiency Fractures:
Characteristic Features and Differentiation
from Sacral Metastasis

Nobuya Nakahara, Masataka Uetani and Kuniaki Hayashi

Seven patients with sacral insufficiency fractures and
seven patients with sacral metastasis were studied with MR
imaging. The diagnoses were confirmed with other imaging
modalities and clinical follow-up.

The insufficiency fractures appeared as bands of abnormal
signal : low signal intensity on Tl-weighted images and
slightly low to iso signal intensity on T2-weighted images.
The lesions were delineated better on T1-weighted images
than on T2-weighted images. The sacral alae were involved
in all patients; five patients had bilateral lesions. The
lesions that run across the sacral body were seen in three
cases. Inclined coronal images were useful in demonstrating
the pattern of distribution of the sacral insufficiency frac-
tures. In three patients with follow-up MR studies, the lesions
were markedly reduced or disappeared.

The sacral metastatic tumors were of low signal in tensity
on Tl-weighted images and iso to high signal in tensity on
T2-weighted images. The extent and distribution patterns of
the lesions were various.

It is possible to differentiate sacral insufficiency fractures
from sacral metastases based on their distribution patterns
on MRI. However, if the diagnosis is uncertain or if the
symptoms persist or become worse, follow-up MR studies
may be necessary.
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A bV 24 (stress fracture) (t o E-—#Epfiic s &
TNNDHENBL TR Z Lt TELZBH TH
N, TOFEERIL2ODF 4 FIzHEENSH, 1203
I T 2 AT 2 L, ARG 2 AEPH 2 5B
Uizl B s fAE LT 2 Z &l & - TH L 2557
B (fatigue fracture) T, &5 12132 F &F 2 BEK
THMAEEST A A L 72 Fio 0t L TR 2 @ N 05 o
FAEIZ k- TH 1L % insufficiency fracture T# 5. Fi%
ILERREF 2 &0 & CRLN, BE R BHIRES S G
HENDBHELLICR LN S, FICBEIMFICEL 23
&, B FTREMLEEROS M E L O L ARE
ENTWwEHYT MRIlz2WTI2Fe2 A58 ) £ 77
LR DA L b7 D080 Al f e i MRI THEH L 2
72l @ insufficiency fracture (LLF, IF) 7 ] % & Ex

22DT, DO MRL & iz, B XEEE, B>
F, CT bimz THat L7z, F72, IFZEMEEE D FE
& DN LIE LIS E 2 205, (IB~OHiER &%
Z bz TREM & L Gt L 72,

insufficiency fracture ® HAGER & LT, “AemH”
L BRI L CBEOIIHBOICRSNE, LA L, B
#it incomplete fracture OFRGEE & LT, #%EILBHALE
DPFIZ /L 5 715 pseudofracture DERGEE LTI LT
BN, bbbz v, F 2 insufficiency
fracture i%, MPIH AW L 2IEE ClE e vEicEL
b2 RFICIE WA IcEE A, BB
7 b b pathologic fracture & \v» 5 FEEIZ, BIEE $ 7-
TR L B2 T Oy — BB TH 5, #F, in-
sufficiency fracture 263 2 —#MiIcZ S LN TV B H
FFERIZ LWL V) OB E BbNE, ZOHARL
Tl insufficiency fracture (IF) & fiEoF FMHHT 2
ZEET 5B,
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Table 1 Data in 7 patients with sacral insufficiency fracture
. , Past Illnesses | Plain X-tay| e o MYt Duration of Follow-up
Case|Age|Sex [Treatment Findings CT Findings| Distribution of IF | ¢ 5o ent Symptom
Uterine cancer / Sclerosis S SbInonts
1 | 58 | F |Rad.therapy & |Sclerosis : - -
Chemothecapy Fracture line \g£ Decreased
- ‘ lumbago
™ ——
Uterine cancer / E 3 ‘\ 16 months
2 | 63 | F |Rad.therapy & |Sclerosis |———-—— 4 /
Chemotherapy *E)-« V Pain free
Tongue cancer /
Rad.therapy 3 15 months
3 161|F (ompiicavity) ce Normal Sclerosis /
Chemotherapy Pain free
\ D%
Osteomalacia
r‘ﬂ/ 18 months
Malignant RA / e E§5
il Rl b Steroid therapy Hommel \/ Decreased
E?C / lumbago
Eo(ig r:zgl / _j 9 months
5 | 61| F |Chemotherapy [Sclerosis |————— ? Persistent
lumbago
Osteoporosis ﬂ/ '8
Uteri ) 3 months
6 181l F erne cancet Sclerosi Sclerosis @;
Osteoporosis clerosts Fracture line \@@ Persistent buttock
- / pain
l 4 months
Diabetes : S 3/
7 |67| F mellitus Sclerosis \ Decreased
Bg / buttock pain

Abbreviations :

HCC = hepatocellular carcinoma

IF =insufficiency fracture, RA ==rheumatoid arthritis
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i3, 1989 4F 6 HA 5 1993 4 8 A F TR ic EIj
KRR 3 & v BB T MRI 2 k- T
IF & 2Wr & 7z 73R & FRESIC A S ~ D2 & 2 X
N THFITH S, IF 0 746 (Tablel) 22T, 5
TOMERIT BAE 1B, ok 6 81T, 4EHES 58 i & 81
(F¥) 1 65.1 %) Th-o72, IF 0ZML, FERBEENT
W BHE L FIZ BT BB, W F 2 Aol R
DR S ER oo, BMERFZ 2 CT TRond
MR F 21RO B LIRS BT D, B F
& BB I 4Bz, CT 2 3#) (Case 1, 3, 6) iChfifT=
n, oD BA% L 1 2O THER RS S
Nz, BadElszix 3 2 A8 56 2 HillfTh i, IF & 20
SN ISR 2 RO e = 72, 72, Bl
U FEE MRI AThiz 4 i3 341 (Case 1, 4,5) T
Hb, EROITHONIZFEGIZ 4w,

HepEpR B & L TS BB 5 1 (Case 1, 2, 3, 5,6), ik
1bdiE (Case 3), H:BET ) 7 =9 (Case 4), ¥R (Case
T)ELIWTH- 72, FRBICHABRE 220280l FE
Yo 24 (Case 1, 2) T, & Hic#H#HESGY TH -
7z, A7 8u4 FR5ENH 2 L 0 BEEE Y 7=Fa 1
5] (Case 4) ThH -72. MRIH»frb =Bz, 54
(Case 1, 2, 3,5, 6) ICIZBEMEIEBAIBREBEL L THD,
wTrrFragioEEiirRonizze, 16 (Case 4)
ETEIDGH Y, ~N=Th X OFMEEBIEbLN
&, 141 (Case7) IFHMEE L F> > F TEHHEICEHNE
DIRE# B, BEBIFELNLLOTH -2, T2, &
BUSMEDREEIZ W 5 5 Thdr - 72,

EEH o 7HEFNE, BUES5 6, o2 BT, Eii
56 A 6 T2 i (¥ 61.10%) Th o2, FIEO BN
Ry, N 2 B, miSLREE 2 40, MR, SUE, FFAmiedE
BELEITOTH - 72,

ML, IF O5EH A GE 4t SIGNA 15T, GE 4t
RESONA 0.5T, HiZ MRP 02T, MlfiEfoiEfh GE
1 SIGNA 1.5T, GE #: RESONA 05T, #:3¥ MRT-200
15T, #HZ MRT-50A 05T T 5, i1, Spin-
Echo (SE) #: T1 4 # 1% (TR/TE=450~750msec/15
~30msec) & T2 4§ 1% (TR/TE=2000~2500msec/80
~110 msec), HALMITEIZHERT, JSRET B L USERI T,
IF # B L7z e mig, Al iz AT 2 fE e W7 2 38 L
72, A7 A4 AL 5~10mm, 27 4 ZHkEIZ 0~5mm T
&5, IFDIEGID 9 5 141 (Case 4) I ERFEHOKM
a4 (15.2demx27.94cm) Z{EAL 72,

MRI (3 T1 5 §% 5 & 8 T2 iddi&ic 51 2 WL IEHE
LA, WEDHIMEE, WERNESHEIC >V TRE L
7oz T, Rl gz B MRI Z AT L 72 3 4
(Case 1, 4, 5) T, WEDLAGT L {E5HE % 8 0 MRI
&L /2, #ale MRI & f#eiy o MRI & o IR 41
#1H (Case 1), 18 # H (Case 4), 6 #H (Case 5) T

FHTHE4H25H
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Hotz, T, IFEnENZHE L TRLVEELEbR
53R MRI S WED A B L METRIEIC>WT
BRET L 72,

& 2

Table 1125 > F TR LN FHEEF O B & b
TGO IF 54 RT3 ALo5ER b 1 iz S
ITICAE R % #ET 2 MENH D, WllicRsnzb o
A5 (Case 2,4,5,6,7), JiEA 24 (Casel, 3) T
Hotz, 3P (Casel,4,6) (Ci3filiEASBic bEiEST 50
Ef %2 7 72, g olI 20z 461 (Case 1, 2, 6,
7), HAEIC 26 (Case 6, 7), Witz 241 (Case 3, 7) i
iz, WL X MG TR EE A 56 (Case 1,
2, 5,6, 7) ICRLN2H, FIHIERS LD -2, CT »¢
friidz 341 (Case 1,3,6) TiZ, LBlcilrgHaal
BrRLN, 2o LR ERBTELZLNIIZ 2 H
(Case 1, 6) Th -1z,

MRI T3, £ > FomfEfiic—8L T, ER
ZHtA B & OB & BE T 2R RS SRS
Ltz EEMEEIC DWW T, TLFag caiic Lk
F%, T2uiig Cofick~{E~SE5+2 L2,
7z, WWEWNEOESHT T2 MiR% Ti: T1 Mg i L
TR =725 72, WEOS AR, T1 AR T2
AR I TEHES TH - 7z, FRE 12 AT A Bk
KHZKED A% RADICAHR TH -7 (Fig.1 (B),
Fig.2 (C)). Al E P o dkEBALELIZBI L Tid 16 (Case
D Tilgmimic Tl L T2 g ciiES2 275
DR L2905, BBBE T b % T el oRsr
LEZ LN, & OMOTER] T BT B F R T
o fz, B oOREIE MRI TizlREET, CT THITH
AR LI 2HITH MRI LizH#rigsiZed s h -
fz. P MRI #0673 72 34 (Case 1,4,5) #9551
B (Case 1) (FFZH kL, EFEHOESHE L2 2
L, #5 2# (Case4,5) LIWEHHL, HKOEES
HWERbDL LY 5Tz,

iE 1l

[Case 3 (Fig.1)) 614tk 1991 4F 2 H, HFIEEIZ T
BUH B & oMbk T iz, 199148 10 AB L )
6, WESEEA B L, el HEL 2, i Ca, Po
KT HH 0, FHAbhE DB % 21T 72,

B F T, EFRicirkomiEfitz il zd, 4
MXBMERLTIRERRECE L -, CT (Fig. 1
(A)) TIREMBRIZEE LGS RS b, B
i CEAd o7z, MRI T, T1 @G TEMER IR
DARAZ S 3 AT R S A, RIS Al 12 AT 2 6 AR IR W 1%
(Fig.1 (B)) Ti&, IF 044 & R & TH -
fz. T25RERE TIXEH & W_TEES 2L 24 Tl

3
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(A) CT scan shows sclerosis in the sacral ala on the left
(arrowheads). But no fracture line is seen.

(B) On an inclined-coronal T1-weighted (SE 500/40) image, the
whole distribution of insufficiency fracture is demonstrated as a

.
!fsg

low signal intensity band (arrows) in the sacral ala on the left,

parallel to the sacroiliac joint.

(A) A posterior view of the pelvis on bone scintigram shows
increased activity within the sacral alae and body of the sacrum,
demonstrationg the “H” pattern of insufficiency fracture.

(B) A plain radiograph of the sacrum shows no abnormality.

(C) An inclined-coronal T1-weighted (SE 600/20) image demon-
strates the “H" shaped low signal intensity bands (arrowheads) in
the sacrum,

Fig.2 Case 4. 65-year-old man

MAMRIZ Y EIR L, NEOES LAl —E 40, Tl
g & WAL TH - 72,
(Case 4 (Fig.2)) 65 meB k. 1973 -, JE#, PBIMH
A, EMREE ) v F R EEbN, AT oA FR5E%
FTwiz, 19924 1 A, Mkt & orbikidiiidfio -
Axs, 3 I THENE, 2 3L 72,

Hivd (Fig.2 (A)) TiEMEic HR o+ R
iz, WHLX BERLERG (Fig.2 (B) T3, BEY

4 HAPEeis 955548 M55
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(A) An axial T1-weighted (SE 500/30) image shows low signal (B) An axial T2-weighted (SE 2000/80) image demonstrates iso
intensity bands (arrowheads) in the sacral alae, paralleling both (right side) and slightly low (left side) sigrial intensity bands in the
sacroiliac joints. sacral alae (arrows).

(C) A follow-up axial Tl-weighted (SE 500,/20) image, 6 months (D) On a follow-up axial T2-weighted (SE 2000/30) image, the
after the initial MRI, shows low signal intensity lines in the abnormal signal intensity bands have disappeared in the both
bilateral sacral alae. The area of low signal intensity bands is sacral alae. The iso-intense area (asterisk) extending into the
markedly reduced. But a new lesion with low signal intensity muscle has appeared in the iliac bone on the right.

(asterisk) has appeared in the iliac bone on the right, extending
into the soft tissue.

Fig.3 Case 5. 61-year-old woman

ZLDELZN LB, REORMBIWETH > 2. MRI 0k, BHEE, BABEINTWRY, ERNYEES
o T1 iiRERHE kg (Fig.2 (C)) Tz, By >0 Rond, 64 A%z, HEMRIAITHIZ, Wi AlE
Heliic—B T 2 HHOEESHs AL 1, [F H5fiot RofE7id, T1@EREBEE (Fig.3 (C) TR
BIEHTH- T2, BoEE L), T2HmEAMW% (Fig.3 (D)) TIHIIITIE

(Case 5 (Fig.3)) 61 szt 199244 ACT I T 4% WAL ARNET2EL, FIEZRELTw2bneE
PERF IR 2 H54E S 1, HFJLIHIEKE’HU # AT S 7z, 1992 Zbhrz, UL, GEEicikifiifiic £ Cilti L 2 /9%

11 ABLL ) A BARHERIE, L, BeEdRas B L C BoErHAL TB Y, FiRE~OBEEIRRE N,
A A ORI, IF ixf% ), HenREr L,
o> 7T, MUOMBERE & L IcHRE, WM, A BRI & O IRIBRRICHER 2 L o0, BEUEIEW L9 T
KEEF & EM %2 2 72, MRI T, T1 5k 55 K% et Mg 3D SRR E TABRMICIREDY =D 5 L D,
(Fig.3 (A)) TWfiila R RS54, T2 Mg 1'|J|‘“'J'ﬁ£iT:iiﬁt“‘[ﬂ:fﬁlrlﬂfmf‘E# 2T EThHh-
(Fig.3 (B)) TREHIZEH L RREZ W LiIZbT I BRI, eo TEEITIE, TG CEi L
fBoeR L 72, AEFTY T1 EFRGEREREHE T, W rJ %u ESEREL 22, T2HMMMRTIEEML ) L%~
IR 3R % M § 2 IREDHP AR T - 72, (CRE = AN

FRETHE4H 20 5
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(A) An axial Tl-weighted (SE 500/30) image demonstrates a low
signal intensity area in the inferior sacrum on the left, extending
into the soft tissue.

(B) An axial TZ-weighted (SE 2000/80) image shows a high
signal intensity area in the same region.

Fig.4 63-year-old man with sacral metastasis due to rectal cancer

Fig. 413, B0 63 B TH 5, TI1 of ik Big
(Fig. 4 (A)) T, WA FEICMERH> SEIBIC F 3AK(E
FHAH Y, BRI DR L T, T2 53 1E
(Fig.4 (B)) Tl3, Bt B L (HE~BES2EL,
PERIC IS E 5 2 R T8 L IIE L T,

% S

IF i3, fliz o H TR AR T LFE5sic % - 728
R NDEEL TNb 22 stk > TELHEIT
HHW, JFHEE L TEARSOENERE A T4 FoRk
5., BOH SR Lk CMsnTwvwh, BUE T B 7
NOFAIZ & > THEL BEHBIRE L LICA PV AEHD
—fEE L TRCRBMEND L) Ich > Twa, Rz, B
11 IF OUF 36T, wEOBMETIRIEFICRD £, X
W RIVE T, AE OB IXE D A n a8,

IFO @ EZHIZ oW T, B> FOD180
CTO-D1aIsOniEshi %, Frcflig o IF Tid, B>
Fiz B 2IWE DDA AU T, iRl E R &
&, WEEESTIIREL, Z2N6HTTHIH & “HEY”
FETAH. UL, Eiic Atk L 22 85A Ik R
BTHY, BEBRUERELEEDEND» T2 L. CTT
%, WrgiicEfbi@sBon, Lo sns Z &7
L, B X EE T LES R LN 5 Z Lid v,
BIAROH L Z L3 hwn, Lizd-> T, B bigsdi
CBETATEL 1 BEL LR, REVGHLLTEWE
L H b,

4, FrHRER L 22AlE o IF o MRI 2 7 H14~<T
AR B & MBS IC 7 L2 e & 72 13 HE T A 40k o
BB iR A HT e b LTz, RS, IE I EAT e RbE
KT R T, IF ORREA 2028 0 4045 & B0 0 R 9
B EHTER, EHMERL, TIHmFHETEML D LK
8% T, T2i#g CHE~FETE2RLL 2T, TI

6

MR TIIE)— 2 NETEREL oI L T, T2 %H
B TIEAE— L NIMEFTEE L 22, Zolo, Tl
D HEHiE D P T A AT, HEOIIRIC XA
FlEBbit, BROPEPNZ BT 2EFHMEL, TI1 i
MR T2 LR 2P TR S 2 B L T 350989,
T258FREIC BT 2E5MEICE L Tid#E» 474
Newhouse 5 #° T2 FE TEE 5 2L 2B ##E L T
Wb NDAETH BY, F 72, Blomlie 584 Lien 5%
short-inversion-time inversion-recovery (STIR) #:TJ5
EHEETEREL L EHELTWE

MRI ¢ Fo>»F 2B H L, MRIEBS »FZ20F
AR UHMEE 2 1T 2L 5 A m L, WEDM
Hiz oW TIFEFLWEBLNE, WED A EER
IF iz WETH 555, @SR E & o i
BRI WENFEAET 2 Z iz > > F TR
WHETH 5, FHC PRI FEE L 2 L A JRURp T,
MRI #7212 CT Tikif#nmENFIE L B 5 LI H
L EBbN5.

MRI & CT # Hig§ 5 &, CT [3Hfbfg-25 3 it O
Wic#EN T3, Brahme 513, MRI LD & CT o fia¢
LR & £ b O T EATIEREIC R 3 L, RO T
IZIEMRI EDFRAOTH S LEXTHBEY, UL, 4
EOREFITH RHILE L ICEIHITEICED LN L i
RS ¥, CTRRRZT T HakglirTtiinwi v %
v, F 7, MRIAHERHEKET T IF (2R B00 2 w 25 0 5
BT 50 L L T, —fkic CT TiakmgL
PTG L T2 sd, BSOS N OIE R T
H5b,

[F i3, BOFEELLTWHELRIZS (, B, WE
D IF Tl i 8N EMENEE o B3 OB SRS 1o 54
B2 EWHBE, Lizd-T, IFERLENZETZLD
I3 BRI D ERE TH 5. Newhouse b 13 [F od#ifiion
oG aeh Y 5 7z, MRI @5 B35z s

HA R 2 aE 55 55 4% § 5%
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AL LI R TH B LR TE DY, IF LRk & 0
Ao, JEER R AR S A0 LT, MRI D4
HAERHEL S LT Wi wdS SEIOBE TIE, WEDD
Filk, IF 29 R #EE F 22 i3 rs Ao fi & 2 Rl
WMk R L 2ol LT, FiEso 7 #1211,

7z, Li2dio T, IF & BN oz & o &Rz,
WEDH AR EDOHRICHEH T2 Z LRV EELE L
LiLh, ZOTHIED A 2 T 5 T1 sk
BAERTH B, T2, FEHBEOWE D FFAEIS RIS
DHENE &R 2 A%, Blomlie 5 O #E Tt IF THik
AR IR LT R S N D IR T B DY, ikiBHLHE
DREEGHUT L B0 ERERTINTII LW &
ICHEET 2 0ELDH D, FomEic 2T, e aflT
I3 T2 Mg THiEf s IF 12 X CRifE 5 2 an i e
R nzeht, I3 Eaigs s auibis x TSR ulg
FRL, B, BHUESTRGEAE, TOREICHEIL T
EEMEIETT 22 LWL A T, E5HRENATIE
IF & R HE s & 2 599,

IF (3, ;EBHIBR, i, BATHEOMEMHB L O JERRENE
A 7 & & B PREFNIAHE TR UG£ LAY, MRI
Tli3, Lien b #5924 mIHE MRI # 517 L 72 3 fEH)
ThiBSH b ki, BB TIER L EMoEY 2 [
BT B EATRER A, o BRI & &I E
BTh B, Case 5Nk 5 I FBBEE TREKOBFEH 5
N nis, TR ZE O W HEN: % % 5 L T MRI o4
FITIRETH .

4E o IF DfEGE, WINnbERIITODATE ST,
WMh#BOPRBETEMEMEL T2, Tz, il
oW ToOHIEEL N TWi v, IF oMiigizc onwT
1, BEIZWL 2 OPESH B HHAME KR Brah-
me & (3 IFNE, HIPEALEE, ML L 2oaiie L TR
ROl EHELTWAEY, Bx 5, IF oML v
W e BT 2 AR 2o T OEBE S BAEL THhd Dk
Bbhns, IFOT2HHAGETHOESHENHT )L
LAWREE L TY, MM 2AEH0ERE & L TRUMERLES &
B G AIEIE L & L ICEEHC AT o L S NS,
Blomlie 53 STIR kT2 2 L7z L Tw A,
ZiE, FEEOFGS L VRIS NSO EEFELLNS,

g o IF (3, BRSO WG HE a8 U BIGH 22
FrBHICEC, RrnfEflohicd 26l EnTW 5,
IF %4 1 58RI L T, Rafii 613 40Gy UL L TH oM
WHRAFEENL EL TE N, Abe & id, s 10
~0Gy THHL > FTREMEREDLNE D, ERIM
BTa00340%4% &L 400Gy THB EE~TW3EY, Fi,
IF Ol § X CHPRBRO LM TH VY, B IE L
RSN GONETED IF DFEICHE L TwaZ L%
REEL Twvwa, PR s L FREENFEEICIEME L & LI,
R EHIREORE 4 S RAM oW TR b # 2 S h
BELTwAED, HrLIF#24ELBZHBENEDHELD

FHTE4A25H
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- L Ao M EZ AN Sy,
W, B I A S AT, s IF &k
LA el T A LSS L b,

MRI A% K L T & 284 T, B BaroSi2l 12
By, WAL X 5B VT MRI 2 ThiILs Z &
L, Flcikz b S g IF o MR #3288 L, &
EEZIZLHETAMMOEBEENT LI LREETH
5.
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1. Qo [F &, Ales s it £ 72 i 8 e
T B O 2w DA 2 s L, MRIIE & 9§ %8
] T G DA

2. IF oz, T1iwdgHrEnTs Y, ¥z, e
ZOEAT 2 RS THIR T 5 &, WL DG OLIENH
iz e,

3. IF D3 5iREE, Bl & T, T1 E3HE TG
Y, T2 i Tk~ FESE2 2L 1,

4, IF X OliiEss & o@alg, B2 54 DD 5
Tz e v b, S T1SEFHEAATHE - 72,

5. IF oo#Biegsic MRLIZAH T, WL UH o
fF5 I L T a0 # Wl TS 2,
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