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Analysis of MRI manifestations and related clinical characteristics

-in patients with diabetic foot
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[ Abstract]Objective : To identify clinical and MRI images characteristics in patients with diabetic foot. Methods ; The clinical manifes—

tation and MRI images of 62 patients with diabetic foot confirmed by the clinical comprehensive diagnosis were analyzed retrospec—

tively. Results :(D The clinical results:59 patients had foot skin ulcer and 7 patients had foot callosity ,4 patients had foot deformity.

Among 31 patients with lower limb arteriosclerosis identified by spiral CT angiography,there were 9 patients with the dorsalis pedis

artery occlusion, the average duration of this disease was 9.18 years,and the longest course was 40 years. 2 The image results:28 cases

was diagnosed as o.steomyelitis. Among 28 cases of osteomyelitis, 9 patients had abscess,4 cases had sinus tract,8 cases with Charot

foot associated with osteomyelitis. There were 21 cases had bone marrow edema. Conclusion :MRI can clearly show the range and de—
~ gree of the bone and soft tissue lesions of the diabetic foot. MRI imaging features combined with clinical analysis is conducive to mon—

itoring the disease process and judging the patients’ clinical prognosis.

[Key words ]diabetes foot; magnetic resonance imaging; diagnostic imaging

$8 PR 2 (diabetic foot, DF) BMEIRAR I R 42
P77 AN FR R BE A1 A LB e 28 T B BB AR | Bt
BT A (B A LB —F B R E, B
ESMEBRBRWEERRY, MERRREZREIER
B, RIEBEHE , BRFERAST DF RALE
FAREERR R BEME , AR ST BB S A
Bei2WiE) 62 45 DF &K R B30t #RiY DF &

EHME: B 2, Email; 1478730074@qq.com,
BT & EFYRE,
E{E e : £k, Email; lymzhang70@aliyun.com,,
ESTIR:-BEBAT LA &R T B (455 :[2013]544),
1 5% H R - http://www.cnki.net/koms/detail/50.1046.r.20161215.1100.010.html
(2016-12-15) :

FEREB R RERERI, LR B X DF RS8R
EHHRRES .

1 BBERE

1.1 EETH

WeE 2013 4F 10 H = 2015 4 10 AEERER K¥M
B —E RN WRHER B IR R E AR
62 15| DF BELERBIXT S, FHh Bk 40 51, &tk 22 4, ¢
BIRRER 6178 &, B/ 45 % Bk 81 &, EHRRERRK
2 9.18 4, BT B E T Wagner S EARHD,0 K. B EHE
WEZE, BRI, | & ERERERTS, B LR
A, 2% . FENEBG, SHRALRY:, BB RRE



— 206 —

ERERKZFER 2017 ££5 42 5 3 ¥ ( Journal of Chongging Medical University 2017.Vol.42 No.3 )

MR, 3 2. TRIER I A B AR, A BEER e A B
Ro 4R GRMEBZIFNE, & HHERE , MIEHLARIR
HAARYY, 5% MEEWEANER, KB Z/mE, 5
IR , HibR REBAME FA Il BT REEE,
12 MRI#%

fiF A B Y85 3 MRI 334, R GE Signa Horize
1.5T MRI BUR RS, {8 R FAR B 2 B8 A7 49 4, AR 40 2 38
FRAETROLST BT RARDL AR OL KE BT AL E 4 , MRI B
FFRUTF SR STIR : TR/TE 5225/55 ms; 2/ 3 mm, [A] &
1 mm, #LEF 25 cm x 25 cm, ZH % 288 x 224 ,NEX 1.0; AR L
FS T2WI. TR/TE 2180/68 ms; Bl 45K B 10, 28 3 mm, [H]
F% 1 mm,FOV 25 cm x 25 cm, 55 RF 320 x 224, NEX 3.0; ¥t
fif FS T2WI.TR/TE 2400/42 ms, B4 5 9, 2 /& 4 mm,
JE]F% 1 mm, PREF 18 cm x 18 cm, 5[ 288 x 224 ,NEX 2.0, 4
Wifsi FSE T1WI. TR/TE 560/12 ms, 55K 2, 25 4 mm,
[E1B% 1.5 mm, #LEF 18 cmx18 cm, 5[4 288 x 224, NEX 2.0,
26 15 2B REL RS RR ) i (Gd-DTPA ) 3R A x|, X 3R] LA
& 0.1 mmol/kg Jif#RBK 2mL/s B33 BEVE ST, 3 940 A (o PRk
HRARBE B 8] 3 7 51 BEAT 4348 . TR/TE 250/5.5 ms, F3HLEF |
ZEMIEE 58345 75 HE
1.3 TR

Fi A B i R E R AR 5B — B B N iR EE
U I R FE AL AT 437 , AT B A5 SR LR AR | I 1
AR FEREIER W SR, B 2 61 2 4ELL E TAER R
BIZWTBR IR AL [RIX BT 78 s ] E R T VP4 . 435I RARAL
FEARDL AW OL TPl B ic 5B 2615 B A 4L 28 AR B 8K
Ho X2 i EIFEALEE RA—B0t, 53— 5 8L L TAE
225 1) MRIIZWT BRIP4 TR, 3459 th B 4518

2 & R

21 BERZER

B AGAE 41 B, DURSRZE 21 B, 398 A [ AR BE T JBORR
AR Sl IR SH R ORI Ot Ak . DA LR
2. IR 7 61, BRI 4 6], 59 B4 B3R B Bk 1
B B, SR 8.2 cm x 8.0 cm, I Hi BUE 18 M ik
filr, QLB HERAE 51 B F Sk shisS5 , 11 BlishiE sk,
BIRE R B EZ BIRSMA S, 31 B CT B AR (spiral
CT angiography, CTA)#&/~ T s BkAE{L , £EAZ /S shik & 2
WA, Horb o BRI BBk 2, QFEREEEIR 47 58
H MR H2E , R IS 33 B, P L 12 451, A A i 4
10 B, 7 BlREZNERATT TR, HAVRHEE . @RS
IR FERTR R 9.18 4R HHURRE<10 4F 34 B (54.6%) , iR
2 10~20 4F 22 #(35.5%) , 2 >20 4F 6 1 (9.9%) , KA
2 40 4F, Wagner /- REER R 048 1 1,1 %% 21 6,2 4% 11
1,3 9% 16 fil,4 9% 10 61,5 % 4 B,
22 BhB/AEZEER

62 B F 28 BISH A B RER (B 1A) , B BER R4k
R FEGEAL 55 (F 2A4) A B Ry %748 (B1B),

TIWI 258K 5, T2WI ER&F 5, HraE B Ek &
2B), 9 BIEBEARAEMANIE AR, 4 BIFFEETE AR, MR N
TIWL (55 \T2WI B {55, MR A2 H B iR, EHERA
HHRALNEK T1 K T2 55, #aBm 2 HuERai, 21 4
WA ERDK (K 3B), 25 T1 K T2 {75, HRARK W
SRAK. o B REK i B B R AR 9 R AR LR 1,8 B R TS
(B 3A) B I BERER BERE REHALGFSFEI, 7T WK
FIAL Y SRR BT AR, PA R AT s B A5 R 3 , DF fEBE
WRERIGIHERNE 2, KR Bm AR am , REN
BT R AR R,

A. BEWTOL FS T2WI/R5E 1.2 B. RO TIWL R Z A BB BB
A AR MERIRE RS — MRABERHSANRIEZ G
EH1 Fi,81 3, ARERBHERKFI 20d
Fig.1 Male,81-year—old,right foot ulcer with skin
necrosis for 20 d

A RARDE FS PD A RIRBUH IR B. JORAIEIR FS TIWI A HRE .
BEMRICA, FERHLIRIEE  B% %8 ER S PR 1k

EH2 Bit,44% A8W%R2A
Fig.2 Male,44-year-old,right foot with ulcer for 2 months

A. RO TIWI RA R ERR
KT RMEFERIER, PE
JiRsS ]

B. FST2WI /R &JK ] E K
Wt9 M SET8 , A Bl K 4L 4
Ji, BRB E 4n] L K e

3 xi,62% MERFEERSE1A
Fig.3 - Female, 62-year-old, diabetic foot with infection for
1 month



ERERKSSIE 2017 £% 42 %5 3 W ( Journal of Chongqing Medical University 2017.Vol.42 No.3 }

— 297 —

*1 BEARSHAKMNEZEBE
Tab.1 Location of osteomyelitis and bone marrow edema

AL BEE e g
BHER 15 8 3
BEk i 9 4 2

#* 2 590l DF fyEERaAR R 2 HHE
Tab.2 Characteristics of imaging in 59 patients with DF

WA B CBE RV REW R
i 511
R ER B PR B B K Wl B =

il 9 12 30 6 15 7 9 48 10
(%) 14.51 19.35 4838 9.67 24.19 11.29 14.51 7741 16.12

3 3 i

3.1 DF 8916 K5

DF fEAR LA TR R B 17 S AR BR AR (=2 KB
FARMRA FEPHRANKRER, ZRRT
JE Rk SR AL IR]E v , EMA AN, MRk B 4
LR WA REE , B SBRERE, &
HIB 5T R B 59 BB E B BRIt S A T BOR
TR R L R B R SETE AL, B DF EE LI
KRR R R R, B4 5 B3R R B
W3 =S R BLAK N 1 VRS A ZE AL AT w4
240 P SO M S L BR 5% 15 R B W L IR
AL, ShREERED B & B WA TR,
B2 3 DF 3 K4 (W0 Charot %) &4, ABFFTH
47 R E IR § 22 , 3B 43 B B AR PO B I
HEAE, 5 LIRPFITAELL,

DF {&4E 24 & AR BT 5 sh bk & 2 5 3l ki
BRI R, R R R T | > | BB
2 B FP IS , S B A . AR T
31 B RERR T B BKEEAL , IR RT S 3k R 2 E
Bhikpkess , 2 0 i 8 PR FE R PR 2 & A AL
HEEH, WRREETFERBWEEREY, &
DF H¥ TG IRBRIH , B SRS B RIB KT 4
A PR ZEVERK A 56 , SORL A AR B B bk B I DA K
MR, RE1T T B CTA & MRI %, UER
W& DF 3 ZREFFHITIRIT
3.2 DF 89 H B4 EnH7

PRERE RS DF REA MK E Tk,
MRI SRA LR 5> P, GRS IR 2 07 7 . 2 P51 KL
%, ATE R R B R MR A SR AT B X
B RBAE R TEAAR L, H MR 2R IE S ER

AT I HE,

3.2.1 BEWE BBERRE DF 5 BN BEHERY,
A5 28 BIERERBEFR 15 BIRETHR, &
Wi PRI B B & MR A BEH , 5 Roug Al Pierre—
Jerome"WF 57 R IARSF , B BK I FERINEBZ
FAEEE M, AR 21 BB ESRE R E
ERM, MRI AIHE R B 8RB &K
W, BN P E TR B TSN AR BTG TE €17
H, BEARRANBTEEREHBESRY, FAR
WH ARG K ZEIE R, R AR 2 W Bk, T E
K= A BB S, LM T2 RIS R
AR,

AR R 8 FIEAERHRRT R, ZRHK
KRR B BIR 5 X BT R, 4
RTRERIEHE R R sk BED, BE
BRI A h RER BRI IRE B BEK M, K
R R & TR B AL & R AR, BT B
RAERHR T ROBRIGT AR, ST EXNE
TR BHER FERB KL, MERHKXT
REXVIRE; BHRBIFRTRME 1.5 48 .
WA BEREL, HHBEREN, R KXY
REFR T ep R EB B BRI T | BRI DG T , A B kg
1, 1SRRI R PR BRI, T
B,

KA AL B B AL R BLR K K 2 IEH ##1
KR, R THRERHHABKT, 5 Fuji FWFFAHE
—3, RVERBEERIA LT R LE &
R 30 BB E TN RBIEES TSR
FEBHA X, BREREFERIANXTVERET TL
EES NREES, EFRTETXHE N, BREHK
R B A B Bk O 735 8 B AN [ 8 B R B R ML S 3R
DGR, RV RIBREAEN, A 12 BIRER
& EREHR, ABET 6 HlHE PRI ELMEEE
BREMNET, RIVE KRR REER, TS5 E
BRAREA X, MRI BB IRABRERETT, GBIF
BB E , B 1k R FEIE ,

322 HALKRT OFRRFLKRALRTERYE
DL Ee BN 2 B BB Btz , 105 5 | B K B R IR 3
P NR , N4k R A LUK R B RER , PR A
SFIEIE A, FERIN B mERRK ARG, TIWI
FREES, T2V EEEHFES HmBAmhgEik,
ABIFL R, 48 B DF BEH RIS, Hir R TR



— 298 —

BEXERKFEE 2017 £ 42 %4 3 8 ( Journal of Chongqing Medical University 2017.Vol.42 No.3 )

RS 1.5 BRlESETT IR KRR A AL, Mautone FI
Naidoo™BF R Z B BHHEE R T 3 om 5 FHH#E
R HCLE BB BEE S R H L B R AR BT, NS
ENEERER, QI E ZAE T HRREIRL, BT
TR ] Y R R (R B R | SRR Pt FT R A T B
RRBUZAL , A8 2B 9 5Bl A A JE BB B, ]
RE S RGRFAMAEEA R /DA XM, @FHELHHALIR
R O FREEFERONRAENEE, ¥
RETBS XA E ARG 4 B e
HEILAL ., B, MRI 338 3 X Bk ek B2 $238 19 B R
FAWRHALREREEFEENE, THTHES
I RANBEORERNS, @A 7 Bl kiR
R BWR R TR RE ) REESER
WERHAGLERSL, TERIAIEHESHEER
JE B, 3R v LI R

33 E#8

VIR B I RIER 220 T E S H MK B
BE XA AL B . O B e AR . 4 ifi 42 A B
PERKE &, B DA /N # KT Bt ARk R A
BRI N AR TE UM RRE , 820 R A ARG , T
AJF LA/ NS B A | P ZE BBk R BARAE , 5
A ARG, @?ﬁf’%‘ﬁ‘ﬁ@ M3 BRAE R

ISR R E BB B RIR R AR, T
IR E K INREEER, EE’IJB‘Z%EQ JEHE,
DF B R GF & F R ERAEA R &as, R %
B S B TR0, @FRIBHKATR  LUBHE
BT BT BRI &8 E B
W , IF & T B/ RT  DF iR TR i &
JAERT, 5HRETX,

A A — AR B ZAL, AR R/ 1
smERRAIEE D KRHETERGEIF5T, EE
AMERNTFERIEXTRNEZEHER, 222, ,MRI
KRAL X, BEPRAFTHESIE,TE
3| DF R ER R R . BKM L&
B FHAXT B E F1T MRI £ Al 7§ 2 B R R R
JESR AR AV S, RERIURR VT Hh B IR K
B BHm REE CEHOKM R MEHE X
TRE— R IR, T R I R BRIG YT 7 R4t
BN R YE , W R AR AR T TRE AR

A BRBERFEAERIIERE X,

2 £ X W

[1] Naves CC. The diabetic foot:a historical overview and gaps in cur—

rent treatment{J]. Adv Wound Care,2016,5(5):191-197.

[2] Huang Y,Xie T,Cao Y,et al. Comparison of two classification sys—

tems in predicting the outcome of disbetic foot ulcers:the Wagner

grade and the Saint Elian Wound score systems[J]. Wound Repair Re~

gen,2015,23(3):379-385.

B] #Ir=. WERW R RWOILE 3 B BIEITD) X ERRE,

2013,11(15):11-13.

[4] Zhang L,Liu X,Fan Z et al. Noncontrast MRA of pedal arteries

in type II diabetes:effect of disease load on vessel visibility{J]. Acad

Radiol ,2015,22(4) :513-519.

[5] Roug IK,Pierre—Jerome C. MRI spectrum of bone changes in the

diabetic foot[]]. Eur J Radiol ,2012,81(7):1625-1629.

[6] Low KT,Peh WC. Magnetic resonance imaging of diabetic foot

complications[]]. Singapore Med J,2015,56(1):23-33.

[71 Ertugrul BM, Lipsky BA,Savk O. Osteomyelitis or Charcot neuro—

osteoarthropathy? Differentiating these disorders in diabetic patients

with a foot problem[J]. Diabet Foot Ankle,2013,5(5):4-12.

[8] Chantelau EA,Richter A. The acute diabetic Charcot foot managed on

the basis of magnetic resonance imaging—a review of 71 casesfJ]. Swiss

Medical Weekly,2013,143.w13831.

91 ¥ W,F L,F H,E OERREN MRIZEHNED]. K

529088, 2016,31(2) : 133-138.

[10] Fuji M, Armstrong DG, Terashi H. Efficacy of magnetic resonance

imaging in diagnosing diabetic foot osteomyelitis in the presence of is—

chemia[J]. J Foot Ankle Surg,2013,52(6):717-723.

[11] ZEEAZ XS BR E, % BREEEREREHRIERS

M. e EIfE AT ,2012,25(3) : 279-280.

{12] Viswanathan V,Kumpatla S,Rao VN. Radiographic abnormalities

in the feet of diabetic patients with neuropathy and foot ulceration{]]. J

Assoc Physicians India,2014,62(11):30-33.

[13] Mautone M, Naidoo P. What the radiologist needs to know about

Charcot foot[J]. Med Imaging Radiat Oncol,2015,59(4) :395-402.

[14] Loredo R,Rahal A,Garcia G,et al. Imaging of the diabetic foot

diagnostic dilemmas[J]. Foot Ankle Spec,2010,3(5):249-264.

[15] Game FL. Osteomyelitis in the diabetic foot:diagnosis and man—

agement[J]. Med Clin North Am,2013,97(5):947-956.

(16] B 1P XE. R EERE £ RIVR BT ST RD).

ESNEZE (SR ,2004,31(5) : 295-298.

(17] =HEE, BIA BEL, % ERKLTRE CT & MRIFHE

I P EMEREEEAIRE, 2015,26(5) :374-377.
(AL HE . B )



