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MR Imaging of Infectious Spondylitis
—Usefulness of Gd-DTPA—
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The aim of this study was to determine the usefulness of MR images obtained with gadolinium
-diethylenetriamine pentaacetic acid (Gd-DTPA) in cases of infectious spondylitis. In our study,
four of seven patients were suffering from pyogenic spondylitis while the remaining three had
tuberculous spondyitis.

In comparison with noncontrast MR images, contrast MR images improved the delineation of
disk space infection, extension of the lesions into paravertebral muscles, and the spinal canal, but
demarcation of vertebral body lesions and extension of paravertebral fat tissue became less
obvious.

In the four‘patients who had pyogenic spondylitis, contrast MR images showed localized,
intense vertebral body enhancement adjacent to the end plate and its communication with disk or
paravertebral enhancement. In the three patients who had tuberculous spondylitis, contrast MR
images showed geographic and/or ring-like enhancement of the vertebral body.

We concluded that contrast MR images might be useful for better understanding the patho-
physiology of infectious spondylitis and differentiating between tuberculous and pyogenic spon-

dylitis.
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YA HE 5 DIBHE 2T 12 B 1 B B A SRS {4
B (MRI) v HEMIzOWTIE, BB < n#t
EHEINTED, MRIZARELEDZIIZEWT
By, CT, BEFHIAICML TR R 2k
FEENdLIich -7 LaL, RERICHT
% gadolinium-diethy 1 enetriamine pentaacetic
acid (GA-DTPA) # H\v»7z7&i#2 MRI IcBi¥ 28t
Hlx Ll v, STz 7 0o B 12 A
L T Gd-DTPA # R 7235 MRI 217 72 &
Z HAUHR P HE 4 & B HE A TR T A
B R/ Nz THET 5.

MERRUFE

MR, BYEIHEL L BRI 0 TR (B
661, ZH1H) Th 5, {LIREFHMH LT 44
T, ZO)LEBREVFFEETE DR 2B TH
D, Ated 2 Bli% ERIRHEE B OTAHRIC 3T B BUE &
N2 L7z, BREEFEHERIZIFT, Z05b2
Pliz e e NFMMUERTREIL 72, RN D
1FIT RS2 AT 2 BB CHREB L N
Tt L el L7z,

i 72280 12 GE #1:3 RESONA 0.5 T &1
MR T, WMAEEMGIITIEFAE & L Tspin
echo # (TR/TE,450/25), T2*safifg & L €
gradient echo # (TR/TE/flip angle, 470/30/
30°), 5mm slice, matrix 192x260, FOV 30
cm Th b,

S5 7 T1 538 e or T2 R <tk Wi g £ g
L, —#ichimiig GHlic T1@®HAE, 26012 T
2* iRFHg) 2Bl 72, £ 1% Gd-DTPA 0.2 ml
kg WEE® LD, £z T 1ERFARKMHE R

WS & i L 72,
IREIIEE

1. B4l MRIIC BT 54555 B & U2 g 25

1t
2. W MRLICBIT BBYD TR F Dk
Y

3. BHAETOMEN 2> | 7 A+ bk

DL EDIHE % Metk, HERIAR, FEAHEGRIR, mER
oz FiconT, BEREE 2B BEHE 3
ADEFENEHSE L TRRT L 72, & Ik &
LM oARE Sz DT HET L 72,

w =R
1, BHi MRl IZH T HREEBOESEER VR
#ZE{L (Table 1)

MR TIZ, T1WHFARD 23 T2* @G0
WD Tl FERENEILERS L, F0
I ALY T3 3B A T 158818 T8 — 4 E(E
BMEELTRL, 265 T2* Mg Tl — 2 @E
FMELAIRL 7z (Fig. 1), B) 7%, #&En3
Bl &pl TESHRENELIIAYE)—ThH - 72 (Fig.
4(8), B),

MERIAR Tig, BRETTE 72 560 4 Blic e AMb A
B biizd, TG CETRESCELE R
Hzb i, T2* g claibiito 2 #1
DA TEAGTEEZ R L2 (Fig. 1®).

BEHEMEEBORZEIL 6 6] THEICES 5k

(Fig. 1~4) %, BWENOBZ T 2 6l o A BH B
IR b, 3P TIREENFELLIZLOD, T
Bl TH - 72 (Fig. 3().

Table 1 Patients & Case Summary
Case Age
No. (years) Sex Organisrns Location
1 65 M Staphylococcus aureus T, Lo
2 53 F not identified Ls, L,
3 39 M not identified T L L
4 46 M Staphylococcus aureus Ls, S,
5 55 M Mycobacterium tuberculosis Ty T Te T
6 57 M Mycobacterium tuberculosis Lo, Ls Si Sz S
7 69 M not identified (probable TB) L., L,
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(A) Sagittal T 1-weighted image shows homogeneous
low signal intensity throughout T 10 and T 11 vertebral
bodies and soft tissue mass of low signal intensity in
prevertebral (white arrow) and epidural space (black
arrow). Epidural lesion isn’t clearly delineated.

(B) Sagittal T 2-weighted image shows homogeneous
high signal intensity throughout T 10 and T 11 vertebral
bodies and in prevertebral and epidural space. In addi-
tion, it shows higher signal intensity adjacent to the end
plate extending into disk space (arrows).

FHL54E5H25H

(35)

537

(C) Sagittal contrast T 1-weighted image shows homo-
geneous vertebral erhancement throughout T 10 and
T 11 vertebral bodies and intense vertebral enhance-
ment adjacent to the end plate extending into disk space
(small arrows). It delineates epidural extension (black
arrow) more clearly but prevertebral extension (white
arrow) less clearly.
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D) Axlal T 1-weighted image at T 10/7T 11 disk space
level shows paravertebral extension (white arrow) and
equivocal epidural extension (black arrow).

Fig 1 Case 1: Staphylococcal spondylitis
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Fig 1(E) Axial contrast T l-weighted image at the
same level as (A) shows enhancement of paravertebral
(white arrow) and epidural lesions (black arrow).
Their le-sions are clearly demarcated from another
structure in the spinal canal, but less clearly from
paravertebral fat tissue.

(A) Sagittal T l-weighted image shows low signal
intensity in L 5 and S 1 vertebral bodies and the irregu-
lar-shaped L5/S1 disk. It also shows paravertebral
extension (arrow).

(C) Sagittal contrast T 1-weighted image demonstrates
enhancement of involved areas of L5 and S 1 vertebral
bodies,reducing their contrast. However, it shows defi-

(B) Sagittal T 2-weighted image shows paravertebral
lesion of abnormal high signal intensity.

nite enhancement of the anterior inferior portion of the
L5 vertebral body (adjacent to the end plate) which
extends into the L 5/5 1 disk space and the prevertebral
soft tissue (arrow).

Fig. 2 Case 4 : Staphylococcal spondylitis
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(A) Axial T 1-weighted image at L 3/L 4 disk shows
distruption of anterior cortical margin and paraverte-
bral extension (white arrow). Epidural extension
(black arrow) is equivocally seen.
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(B) Axial contrast T 1-weighted images at the same
level as (A) shows abnormal enhancement of vertebral
body extending into paravertebral soft tissue (white
arrow) and epidural space (black arrow). Their lesions
are more clearly demarcated from paravertebral muscle
and another structure into the spinal canal, but less
clearly from paravertebral fat tissue.

Fig. 3 Case 2: Infectious spondylitis

(&) Sagittal T 1-weighted image shows inhomogenious
low signal intensity in L 2 and L 3 vertebral bodies and
narrowing of the L 2/3 disk.

(B) Sagittal T 2-weighted image demonstrates hetero-
geneous high signal intensity in L 2 and L3 vertebral
bodies, corresponding to areas of low signal intensity
areas seen in (A).

Fig. 4 Case 7: Tuberculous spondylitis
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(C) Sagittal contrast T 1-weighted image shows enhan-
cement of involved areas of L2 and L3 vertebral
bodies, decreasing their contrast. But, it shows ring-like
and geographic appearance of abnormal enhancement
in L2 and L 3 vertebral bodies and the anterior aspect
of L 2/3 disk space.
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(D) Axial T 1-weighted image at level of L 3 vertebral
body shows heterogeneous low signal intensity in L2
vertebral body as well as paravertebral area.

2. BEMRIZHE T BREDERRU € OHR
(Table 2)

MEMR I3 P Tt e 2 3872, S 5t 4
BIEPNC BT, B EEIC R VYA & L o,
MERIN & B W IZEEFHESE O iYL & oE M 8
23 iz (Fig. 1), Fig.2®), Fig.3(®). —7K
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(E) Axial contrast T l-weighted image at the same
level of (A) shows ring-like and geographic appearance
of abnormal enhancement in L 2 vertebral body, which
breaks the body cortical margin and extends into par-
avertebral space (arrows). The paravertebral lesion is
more clearly demarcated from muscle, but become less

clearly from adjacent fat tissue.
- | 3
i

‘ *
Fig. 5 Case 6: Tuberculous spondylitis Axial contrast
T 1-weighted at level L 3 vertebral body image demon-
strates ring-like and geographic appearance of abnor-
mal enhancement in L 3 vertebral body extending par-
avertebral space. It also show enhancement of the dural
sac and cauda equina.

Fig. 4 Case 7: Tuberculous spondylitis
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REEMED IFICB VTR, MRS WY > 7
BINDY 23 VAR

MERIAR AR TE 22 S B BIC B % 306 72
(Fig. 1(C), Fig.2(©), Fig.3(®), Fig. 4(0),
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Table 2 Nonconstrast MR images

541

Case Vertebral body Disk Paravertebral Epidural
No. T1 T2 T1 T2 lesion lesion
1 L H I H + +
2 L H 1 I + +
3 L&I I&H 1 1 = =
4 L I I |2 + a
5 L I&H not evaluated + +
6 I&L H&L not evaluated + +
7 I&L H&I I I + —
H=high signal intensity, L=Ilow signal intensity, I=iso-signal intensity
+ =detected, —=not detected, + =suspected
Table 3 Constrast MR images
Case Paravertebral Epidural
No. Vertebral body Disk lesion lesion
1 + A + + +
2 + A - + +
3 + A + — —
4 + A + + —_
5 + B + +
6 + B + + 3r
7 + B + - -
+ =enhanced, —=not enhanced,
A=enhancement adjacent to the end plate,
B=geographic or ring-like enhancement,
v¢r =enhancement of dura & cauda equina
Table 4 Changes of MR signal intensities after Gd-DTPA administration
Case Paravertebral lesion Epidural
No. Vertebral body Disk Fatty tissue lesion
1 - + A T T 1 T
2 + + A T T 4 T
3 1 + A 7T T
4 + + A T T 4 1
5 i + B t T
6 +i + B 1t T
7 I + B 1t T 1 T
T =become more obvious, 4 =become obscure,
= =unchaged after contrast enhancement,
A =enhancement adjacent to the end plate,
B =geographic or ring-like enhancement
FRESHFEH5H2H (39)
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A HEFR DS 13 AL MRI TBEIZ @ 51
7z oA & LB L 72, 5 BB 1 &
W IBITY) » 7RO E ROMD 2 Fi3H
— BT H - Iz,

BN OWZEIL, EERTO MRI CEEICRZD &
nrz2@EEH5PITRYEL 2. T ) bR
D1EIT) > 7k % By (Fig. 1), EB),
Mo 5 — WY TH - 72 (Fig. 3(8).
N, FEREAE 1) CRER R U R JE PH o i e il
ga 7 (Fig. 5).

3. BENETHRENIAC PSR DI
(Table 3)

T 158F1&IC 351 2HEKDE T HEE N BH 1L,
18 % B 2§~ T OB CrE % ABEEIC 7 -
7255, AGIRE TRHGEEE O MV By, RN
THIBELR, V) > 7R OBEDHE L ( BBH LN,

HEFMR DT ~ToRwZElR, #Efett L Bl 2
- 7z,

PR HESRIR TIY, HAMNORRZSR L Y BRI 7%
2 72%%, NRITAEHPI OB IL A 2 - TR %
Sfz, ZAUSH LT, WM RER 1 H R A
DT THB T L DB - 72,

£ =

MRIZEN M > b7 2 & 25
EHALTBY, BEEMFERICNLTLZ0RE
PAETHELUEELOEILE L TS T L
WT B2 EHTE DD, REBOEGZMIZE
WTHHUGEEI A9 kS - 20, ik,
AFEBIZ BT, Gd-DTPA # f\» 72 #&# MRI
DHEHMEICET 2 HEIHMREEN DY, 2D
BEHZ BWT Y, EREAEE D& (HAR,
HERIML, PHFEMESRIE, BEREYL) oimZsicidfEz o
BReA BDT2DS, HED > PS5 2P I2IZAMEE
TERIBD LN, AEBICBIT 2 HARZ
i, BHiMRIICBWTES®RENTILE L TH
BEICHIE S, SRR L BRI & E
BEMESHMELETAROFOERIILZ 5T
THBEIC 2 o 72, L LGB B USRS R 0 25
T 0 CMET 2B CHI S h, 20
TEREIZ B Tl 25 [ THEE DT ELD & L7z,

LR PR ME S0, b MBF OB E 2cdfa, 7%

HHRADLGEITITHRHUC R L 2R L D a5 3
B0 2 Z e S HEREIAR F Gl ) KO R UM
ICIEA B d 5\, HERR %38 & i ARy
T %o THEET 2HMRIC DTS, SEDMET
CIRAEBAE S D 4 ) 4B THEDR o0 MR35 75758 <
WL, & 6ICHEMIRD 2 VI3 EFHEIR O BY
& DERMEDTRED bz, T LRI Fak L
FRAUBE MR HE R IR TE 2 EHE S L T v B WTREM:
AREIN, TOBBICEELRREEZ L
5.

— HAEREHEFTHE S Tl AZE B S0 0 BR VT 3 5T
BE3N, TNL5ICL o TEIFBEEE A T
R EERE AR HE R ) 3 Bl TR b L7 MK
DB, ) > RO, FRS DRI
BERIC—HT 2 D L HEP S N, TR
PR 2 FZ b b,

AEBIZ BT MM OZ I, RERE Y MR
Wb, FikENZLE DN k72 ¥ DI RERYZL
BUMEFRENELIC L » TWw 2™, S e
TiE, EEMRIIC L DVREZBREE L CEE
MY 52 &7 TEL, ThbbHEMEOLED
L& MRIZARHEFEZ 5D,

WAL & 5 I HHE, 7 ' MomEsE, LEE K
WD T ATz B W TEE MRI L ) BY
BT 2Z & TER, 0 1BIIzLHED
TEFIT, REEESMIERL A B S Cilye L 229w 2 & AW
NeBi D R E NG FHMEZ R L 2 HICh 2 - T
TEABEIC e - 72, Lo L—#kici, B, 7%
I, FHifEN~REOW i3 B MRl 04 T2
WrdaZ LMY EHE2{, H¥MRIIZE
HENORENBHNCOAHEEZ 505,

BERFHIR T, HRANDREZERBICLY
BRBEIC 7% o 72 2%, BREFHEEMN ORI @Y L Y
A O RRRG & FRENETHmEL 2T 2720
PZoTAHBIC 72, Lizd-TINEDHE
W Tid, ## MRl OADBZRNICIZ 4 7% & H
WMEEFEZ LB,

LLEL Y, &8 MRI Tl, MR OEEHETR
THAELRE PN )9 2313 F8 B 0 JE 5 LS & EAREE 5
HERIRLDZ - TAHE & 7 20, Hefko—#F
I bR B OSSR ) 7 U2 P R B T i e s
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