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Frequency of the fragility fractures of the pelvis in the MRI that doubted the fracture of the
proximal femur of the eldely person
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[Abstract])

Proximal femoral fractures (PFF) are increasing, is the older Japanese population. In 2020, the incidences of PFF was ap-
proximately 200,000 and there will be an estimated 300,000 in 2030. PFF occur in elderly persons with osteoporosis after
minor injuries, such as falling from standing position. The detection of PPF on radiographs is sometimes difficult because
the findings may be very subtle. Magnetic resonance imaging (MRI) is very sensitive and useful to the diagnosis of PFE

We suspected a PFF and conducted an MRI, during which we observed numerous findings suggestive of fragility
fractures of the pelvis (FFP). Upon reviewing past test results, we found that out of 323 cases in which an MRI was per-
formed due to suspicion of PFE, 67 cases (20.7%) were diagnosed with PFE while 124 cases (38.4%) showed FFP, clearly
indicating a higher frequency of FFP. Therefore, even for hip MRI, we extended the observation area to include the entire
pelvis. Upon a detailed review of the results after the change, we found that there were many cases where findings could
have been missed if the observation area had not been extended.
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Table 1 Imaging condition of the hip joint MRI

Before the change

Slice

. Slice. Sequence i U FON thickness Slice Scan. dluifs
orientation (ms) (ms) (mm) (mm) (min.)
coronal TaWI 4,450 105 360 5/1 21 1:27
coronal TWI 650 9.1 360 51 21 1:36
coronal T2FS 5,316 106 360 5/1 21 1:21
axial TWI 583 9.7 360 41 21 0:55
axial T2FS 4,383 98.5 360 41 21 1:04
After the change
coronal TaWI 4,100 102 360 5/1 25 1:02
coronal TWI 484 8.5 360 51 25 1:06
coronal TFS 4,017 102 360 51 25 1:02
axial TiWI 467 9.5 360 51 38 1:19
axial TFS 6,550 102 360 51 38 1:12

TR: repetition time, TE: echo time, FOV: Field of view, T2WI: T2 weighted Image,
TiWI: T+ weighted Image, T=FS: Fat suppression T2 weighted image

Fig.1 Imaging range of the modified hip joint MRI has been changed

28 (708) & HARZHBEHRBMiZEE 2025. vol.72 no.874



BREOARSEEFEE - MRICE ) ZRB L SBEFRROEEY

2. & R

2-1 KEEBAEMEREHT RSB EEITDRE
fik % Table 212739, BISHHEPHA I, KB
BB 676 (20.7%), MegsPh& & 124
Bl (38.4%), Wi % &0k L 7CHERIZ 861 (2.5%) (2
LT, BIGEHIPAA TR, KRG A7 76 6

FYALEEM % Table 4 17T, WG 2 & 0EdT
(D+®+®+@+10) (%, 89BID 5 LA L TH-4
BEI4A7H (52.8%), MARaEI 196 (21.3%),
2 G0 L7202 236 (25.8%) Tho7e AlF
B ELET (O+O+®+10) &, 82610 I HAll
BROFII7H (45.1%), MEHT - UFEr (S2
) 2161 (25.6%), lE FohEdr (S444r) 2061

(19.0%), MeggPEE#a 1306 (32.5%), W#H %
EOFLIEBID 1261 (3.0%) Th-o7c.
Table 3 Fracture site of the fragility fractures of

2-2 FEBEZERORBESEEFOBRRLL the pelvis
FERDEM (R MARE DR B
HITEL % Table 32/R 7. kbl g 2 &0E M Pubic bone 34 (26.2 %)
Wing L, kg ratagth (O+®+©®©+@+1) @ Sacrum 28 (21.5 %)
898, MrFEHizEtgd (D+E+®+10) 1824 @ lleum 6 (4.6 %)
Thote CREMTIZEBDY). @ Acetabulum 2 (1.5%)
® Pubic bone and Sacrum 44 (33.8 %)
® Pubic bone and lleum 4 (31%)
Table 2 Frequency of proximal femoral fractures @ Pubic bone and Acetabulum 1008%)
and fragility fractures of the pelvis Sacrum and lleum 4 (31%)
Before the change After the change © lleum and Acetabulum 1 (08%)
Number of cases Number of cases (0 Pubic bone and Sacrum and lleum 6 ( 4.6%)
(n=323) (n=400) Bone fracture including pubic bones
Frequency of D+B®+®+@D+® 89
proximal femoral 67 (20.7%) 76 (19.0%) Bone fracture includ
fractures one fracture including sacrum
Fragiity ractures 154 (3g.4%) 130 (32.5%) 2roxEn .
of the pelvis e 270 Bone fracture including ileum
Merger cases 8 ( 2.5%) 12 ( 3.0%) ®+®+®+©@+W 21
% overlap of the part
Table 4 Detailed part of the fragility fractures of the pelvis
NUGEE] B Detailed part

cases (n=130)

Pubic symphysis bone fractare (19) 21.3%
89 Suprapubic branch - sciatica (47) 52.8%
Pubic symphysis, other (23) 25.8%

Sacral H-shaped - U-shaped (S2 neighborhood) (21) 25.6%
Wing of the sacrum (37) [both wings (4) one wing (33)] 45.1%

Bone fracture including pubic bones

D+®+®+@+@©

Bone fracture including sacrum

@+®+®+@® 82 1% sacrum (4) 4.9%
Lower end of sacrum (S4 neighborhood) (20) 24.4%
Bone fracture including ileum o1 Near the sacroiliac joint (12) 57.1%

®+®+®+@+© liac wing (9) 42.9%

Table 5 Pain part of the fragility fractures of the pelvis

ca’;l:?(t):i 10:;0) Thigh pain Low back pain  buttock pain Groin pain
%"Egj%‘fgﬂug@'”g pubic bones 89 69 (77.5%) 7 (7.9%) 19 (21.3%) 2 (2.2%)
oone rachre foluding sacrum 82 56 (68.3%) 7 (85%) 32 (39.0%) 0
oone frackre feliging feum 21 13 (61.9%) 2 (9.5%) 6 (286%) 1 (4.8%)
¥ @ 29 (709)
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(24.4%), H1AEEIT4H] (4.9%) Th-ot d
PEtEinid, 21610 5 HANE AT O & 1261
(57.1%), BE3EHosl (42.9%) ThH-1e.
PIRHRAL L BRAEREE QML & Table 5, 612”9, &
ARG 3 R4 T CREREE Y% <, KRV TR
Thote, FRAB BTN 3261 (39.0%) t
BT HoTo. FEREREE I 34 T TAATIRIEEO I
BITH - 12, AEEIr CEARBIREE b FIFEEERD 72

2-3 BIREHZZEEI D& TIER CEBInERL

ISR HIPH A A O N gs k& g 3T 130 Bk L T,
AT A AR L THOFMTRIEMTE Lol
JEBIE 2661 (20.0%) ThH -7, FHEML % Table 7
RS A T AT (S4fFE) 1360, Al H
Ugdr (S24F) 261, % 1AlE-E4r 161, Ak
HAE ST 460, MEROE 26, BEROEH
4B TH-7C.

2-4 BEHEEEERORFEESEENOREREE

BEE
ZUEE % Fig.2 (R, AL~ B b Ol

Table 6 Functional disorder of the fragility fractures

of the pelvis
NUmber of pifficuty Difficulty
(n=130) walking moving

Bone fracture including 23 13
pubic bones 89
D+B®+® + @+ D (25.8%) (14.6%)
Bone fracture including 1 0
sacrum 82
®+®+®+0 (25.6%) (24.4%)
Bone fracture including 3 4
ileum 21 . .
B+®+®+@+® (14.3%) (19.0%)

10460 (80.0%), B EB) % L EMILIMED 5
(3.8%) BELKHTDH Y, FFHR» LD b 21
Bl (16.2%) H-1e.

Wagg P B M EPREBI O 5 b B RERMAEE (I EH
B KERE) Db -7 b 06861 (LHESSHI, Fik
1061, *FI94E#86 + 7.3%) T, *F¥bone mineral
density (BMD) (% 0.593 + 0.125 g/cm’, *F¥young
adult mean (YAM) 1&63.42 = 13.30% CTh - 7c.

2-5 BRGEEEEROHFAEBEDEE

MREPFIQILRT. MRWHEEGEREDI L OB
12761 (32.0%), 2D b EIEEBL TV
D526 (13.0%) ThH 7o, FEMERA I, B 49
Bl (28.3%), WIHMIZM SOBI (28.9%), PIALEI 84/
330 (19.1%), H&8 § 1560 (8.7%), % O 11264l
(15.0%) ThH-1c.

After the light exercise

Sprain 2 cases
3 cases

rd

Falling
104 cases

n =130

Fig.2 Injury case of the fragility fractures of the
pelvis

Table 7 Cases that may have been overlooked
before the change in observation range

Number

of cases

(n=130)
Lower end of sacrum (S4 neighborhood ) 13
Sacral H-shaped - U-shaped (S2 neighborhood) 2
1% sacrum 1
Near the sacroiliac joint 4
Wing of the sacrum 2
lliac wing 4
total 26
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Pectineus muscle Other
15 cases 26 cases

Gluteal muscles
49 cases

Inside and outside
left cramp group
50 cases

X overlap in the same patients

Fig.3 Frequency of the muscle damage
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BAERE © 7 vy oA ~—RIGRANE, WIMEAE, 5512
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Fig.4 (a) Coronal T2FS: The sacrum shows a high signal

W IR IR T 3 e o o B area (Arrow)
MRI T AL IR - BTG R (b) Axial ToFS: A high signal area is observed in
I BN T SRR W 5 © R A5 S 2 72 % the same region (Arrow)

(Fig.4a, b). SENH% L 7oAl o SFA7 7 (c) Coronal section parallel to the sacrum TiWI:

o e s The sacrum shows a low signal area (Arrow)
AR, Al SRR CHRAEAT S D B (d) Sagittal ToFS: The sacrumS2-3 shows a high

Wit 7s->Tws (Fig.dc, d). 2l signal area (Arrow)
HEOHTH.
EIRR L 7oAl
AR (2 ARt O S5
P % x ¥ (Fig.5a).
SREARTS - Bk
WA A G HEPRAY &
KoTw b, RIS
DEHEA T 4 2D RN
0 T SR W5 T X,
DI CEETEL
54, TR I
BTRE-3YLgw
(Fig.5b, c). # I %
DDA T 4 ATIX

Fig.5 (a) Imaging range before changing observation range; Coronal (Blue

HRIRAEPAILOO 72 Pl Arrow), Axial (Yellow Arrow)
T4 (Fig.5d, e). (b) Coronal T2FS before changing observation range (Final slice)
LIRT O BRIGHIPA T h N A slight high signal area is observed (Arrow)
i, BRSSO R (c) Coronal T+WI before changing observation range (Final slice)
PR % EL U 7o B No. obvious signal chanqes are observed . .
o (d) Axial T2FS before changing observation range (First slice)

)I% \.

- (e) Axial TAWI before changing observation range (First slice)
B8k, BAFINEER KT Cannot be evaluated due to being outside the imaging range
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731 Bt
TR P viAT2 9 L L TisE. R 5
IO SR UIMR L A eSS
BEERE - MR EIEA D Y, T FIAS AR,
BT & H Yl ) 2 7 vEie. disflis
T ARV AT 164, R
VIZRIEEATR W, ARBEETEREH Y, K
TR F-F R PR 42 .
B : BMD 0.684 g/cm® YAM 73% (&
Bz KIEE)
REBW : 2K ST rEE.
EHRAAR © A B — e XHRRE{E T & 27 2]
HIMRIIIRRET & 2o o 70, IRBIET MRI
T, Al S3AMEF Y (2T iR Ei{g T
RCEE SR E A 5 (Fig.6a, b). &

Fig.6 (a) Coronal T1WI: A slight low signal area is
observed on the left side of the sacrumS3

TR U 22Alig AT 70 RIR ¢, & (Arrow)
YR L - T3 (Fig.6e, d). 2k (b) Axial T\WI: A clear low signal area is observed
WA O, on the left side of the sacrumS3 (Arrow)

- . . - (c) Talent scout image of the coronal section which
R s T {40
I Qe & A7 CT A& & 2 is parallel to a sacrumS1-3

Al SRR R, DhRT O BEEHEIH & 7 (d) I see it more clearly by imaging a parallel
(Fig.7a). FEIRWTR - BEWHEIL A coronal section image to a sacrumS1-3 more
PRIZIEIIN £ 7% - (Arrow)

WL SRR O ek
ATA A, BHETO
WD A Z 4 AT,
RS R T
& 72w (Fig.7b, ¢, d,
e). Vi OWfGHip ©
biug, BIERG
GAUSTRE Z Rk L 7
HEED .

£ B RW, REWIGRHEKY . . .
ALK ENEURC X Fig.7 (a) Imaging range before changing observation range; Coronal
(Blue Arrow), Axial (Yellow Arrow)

(b) Coronal T2FS before changing observation range (Final slice)

Y activities of daily

living (ADL) KT, 7% (c) Coronal T1WI before changing observation range (Final slice)
WAL, RPNy No obvious signal changes are observed
F~OBFIE Ry ¢l (d) Axial T2FS before changing observation range (First slice)
BEL7e Y. %S5 AR (e) Axial T1WI before changing observation range (First slice)
i Cannot be evaluated due to being outside the imaging range
= = S RIS BE T OB S CEICH Y, B
4. = P LIRS ON RS 0T JORRLD,
SEOFAETHL 2 E L5702 B, R R B BAE MRT O BISE#iPAA H 217 - 7o, 2R ONagsE:
FHTEE T MRI 28l L ISHEBINC 350 T, KRS SAER FREIT13080 5 b, ZHEATOBIGHIP T3 2641
T LY M REITORESH O 2125, (20.0%) ORFEL LOWREMEH 5102 L 235rh o
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BRBOMIN & L Tld, BISHIPIZ HEHZ OIS
T 130610 5 H BEEHTOFHNE 606 (46.2%),
KR SR T & ABE L 7ERI & 1261 (3.0%) H-
1o BT 5 - oD, IAEAS 2 & g3 89 1
(68.5%) EAlFZELEITI2H] (63.1%) Th-
e BREANE L AEAOESH, Wi OREREA L
%77 DA B T B R RS L TR R 2
L TH Y, WEstaign s BEEmTOBiin»%
WEEZ L, FICBISHIPALERI T A L LIS
D dH - 122661 (20.0%) DI bH, KL -7CD
S-S (2261) Thore. AR D, Mishk
FREFFTTE OIS - B2 S0 TH 2
B3, UL X B O BILEHEPH £ EET 2 10w, Bl
HPAZHEAI T L BINI/WTI TVic L E2 N5,
UK LT, AR BIEEERA AT TH Y, FEH
LU 7SR, WO i TH Y, =%
WERY 12— DRROEEL EIC XY, BT HE R
KIEBIN D -1c L E 2 5. FREHITHS L, AE T
(S4THIE) DAL DX, MHERBEELTH Y, il
HESATHTIIm b WM E 72 2 708, & O BIEEPRAL & 72
DTSl b EL L, ORRELY, MEREL X
IR BISHEIPA £ L, IR & TR O 2
TP ETHRET 2 LA THh-TcEEL L.
W 51 T160 Bl st g 90 & M L 7 3

Fig.8 Axial T2FS: T2 extension level to the left
adductor evidence of muscle damage (Arrow)

WOZ k0T, MslhaiEgthosici, &
BMRI 2 b HH T, AEE, WEfai: ceay
FCEBALOD TR mi(E £ STIR MRS T ORI
%is L OBEIRTR, & O A FATOIRKHE, WHET
H AU ERRBHE O BIHRIE 2 1T > T 5 LS

LTwa ¥,

WEsg et I O Z IR, VAL~ b Ok
BH380.0% L ELFIKNTHY, &> &Y L LIEERL
ZUbDy16.2% DY, fiF v HEEMET b L
TV, BEENEEREY RS L T YAM2363.42
£13.30% LT L TH Y, HHL & 9 EREOBKE
e (aggtE g Hia H Y L 800% &) ' & il 7
LTwie, Zhud, BHL 2 SEPR—2AL L, B
MG T2 T A EEEEITCFE L EE R S,
3122 OMPEREZE TH Y, FRCSHOFTAETIE
KB ST G T 2 5 2 IEBI IR TH Y, L OFBAL
& KIBREBG & AT EEOIER 2 2 72, ALEEH T
B 233281 (39.0%) £ZVCOPHEHT, RBHIN
#E 2060 (24.4%) LAEE 1H3 Y HIREEZRERI A H o
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P RLA T, FPIREORT A 12761 (32.0%) &
Z o e IS EYT RS S 2% I 2 K
WL T, W49 B (28.3%), PNAMIZAG SO B (28.9%),
WALBASHA 3361 (19.1%), HoE/ 156 (8.7%) X«
EPRSIEITR S £ R T 2 LE»H 5 (Fig.8).
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