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A FOLLOW-UP STUDY BY MRI AND ENHANCED-MRI
IN A CASE OF CEREBRAL TUBERCULOSIS
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(Received for publication June 24, 1991)

We report a case of cerebral tuberculosis following miliary tuberculosis. A 54—year—old
man was admitted to our hospital in October 1990 because of fever and general fatigue.
Chest x—ray film on admission showed diffuse granular shadows in both lungs. Tubercle
bacilli were seen in the sputum (Gaffky 5) by the Ziehl Neelsen’s stainning, and anti—
tuberculous therapy was quickly started. But a few days after admission, the disturbance of
consciousness, neck stiffness, and headache appeared. The examination of cerebrospinal fluid
disclosed that leucocytes was increased in number, and that ADA was elevated to 14.6 IU/L.
Tubercle bacilli were detected from cerebrospinal fluid by culture. Although CT scan of the
brain was normal at first week of admission, brain CT at eighth week of admission showed
several nodulus enhanced with contrast medium. The findings were confirmed by T2
weighted magnetic resonance images (MRI) as high intense areas. Although T1 weighted
MRI showed isointensity of the gray matter, T1 weighted MRI enhanced by Gd—DTPA
revealed abnormal enhancement. At twenty—nineth week of admission CT showed no
abnormality even by contrast enhancement, but enhanced T1 weighted MRI revealed a small
lesion with enhancement which was not shown by CT. MRI enhanced by Gd—DTPA was
more useful for evaluating cerebral tuberculosis than brain CT.

* From the Department of Respiratory Diseases, Daido Hospital, Nagoya, Aichi 457 Japan.



28

Key words : Cerebral tuberculosis, Magnetic
resonance images, Gd—DTPA enhanced MRI

K EETE B 1E

F—0—X: NER, BESERRE GI-DT
PA &5 MRI

&

UTEE, KR DFEIRZ 3RS SR IC & K5 BE
HBoRDicE bR VAFERTEERYT 5 LN NE
BEB T3,

—7, MRI 3R EEDOBW I E NI RELT,
FBRER Lo2d 55, MRI OHike#k o i i
BEd BRSPS O, FriC, R EA S 7:Gd-DTPA
12 & %8 MRI Ot RICBIT 2 & 13RI T
Vo AlEl, b NI TRRASE I P U o S AL AE B
AR LIDT, ®mEEED MRI, CT OFRHI
FrREEBITHRET B,

BREAERE « ARiZAA M.

FIRRE : Frac T N &EHT L,

BURIE : 1990 4£ 8 H K & b BB X UL HBRED
HE L%, [E4E 9 H 26 BB kEz22 L,
fEs LR LRI O AMEORRE 2580, WBIRILRE
BERBTH 7+ —55ThH-7cd, I0H2HIY
B ABE & 78 - 7o, BB AR IR, BUEREIE 1 H 30
A 35 EMTH - 7,

ABEHEHRIE - B 158.5cm, {AH 48kg, [MHE 122/
70 mmHg, 38.8 £ O FEBEHD 0, HEHIROE,

TEHICRER L, BRICREETRERD L -1,
MR S RE 2D, HEREEEREH S H T
Mot i, RBFMICEEEZRDLED -1,

i o ABERR S ()« (772 UBERRE Ol 13 B
B SR, HIEEO LD TH B,) HIMEREIZ 15300 T, (MK
FiF KB, 2B AEFBEEZ/RL, Hb 313.4g/dl L BREOHEMZR
x® AR A KE
KR MR E MEEHIRR A
WBC 15300 /mm?® CRP 9.9 mg/dl
stab 22 % ESR 57 mm/1h
seg 72 % PPD 0x0
eosino 0 % 3x3
baso 0 % WA
mono 2 % —fHAE EERODOA
lymph 4 % i %K Gaffky 5%
RBC  475x10* /mm’ REE A+
Hb 13.4 g/dl (2o =—%2000 fALL_L)
Plt 47.0x10* /mm?® [E5E M. tuberculosis
fmkaze B
HALERIRE IR E
Na 133 mEq/!l WIE 150 mmH,0
K 3.3 mEq/! Rz xanthochromic
Cl 79 mEq/l fmRaEs 869/3
BUN 33.0 mg/dl (HRLER 825/3)
Cre 1.45 mg/dl £H 110 mg/dl
UA 6.5 mg/dl b 44 mg/dl
TP 8.1 g/dl Cl 89 mEq/l
Alb 3.7 g/dl ADA 14.6 1U/1
GOT 28 1U/1 bilkE @K B
GPT 20 1U/1 BE 1+(@o=—%1{
LDH 402 1U/L PRIZEE RERL
ALP 177 10/1 VB RBEBL




1992 % 1 H

29

d5mg 4

. 0ml 20mg 10mg 5mg
prednisolone [ -8

PIA 15y [

INH 0.4g [

RFP0.45¢ [

EB 075l

HlmEE Lo

B R o
£ H 300-
(mg/dl) %J

0

#EE@& 11000 -
0-

(x1/3) | &
400 |

200

)

ADA “-

(Tu/p ggk*\“///”~k\\\\\“\~\‘n_____q
mj
0

SRS CT

R L i3

WBC
(X10%/mm?) 10

20 1
0
CRP 20
(mg/dl) 10
1 1 L 1 1 1
1990
10H 11H

1951
1H 2H 3H 4H

B1 R & a8

» 7, CRP & 9.9mg/dl TH#, 7k iE 57 mm/1h
ETUEL, vy ) VIRIBIEREET S - 7, HIEL D
UREBE AN 7+ — 55, HEEMH (29 =—% 2000
fELE) Thy, KERIAMEMEERES N, ABE
1 BHOEMREEHEKFOMERE CIBEIIEF Y~ b
783 —, MBEE869/3 THMERDSEAL ORI E TR L 720
HHIZ 110mg/dl £¥i0L, 7 v -3 89mEq/l &
BFLTW, BiMPD ADA 813 14.61U/1 & L5
R LT, SR ORI, BERMEETH - 7208,
BUEIBMETH - 712,

BRARAE® (K1) : ABEHEMIET L& I iifhic w A1
BDH 5V F AMEDRIRE Z D WEEE & 0 RS
HTHY, FBREKEEZ 1990F 10 2HEVEDIC
INH, RFP, EB @ 3 &lic & 2R %5815 L 72,

ABE 1B E i E#REEs HE, BOEH, §E, HR
WHESEZD T, RGBS % 8F - TIEHESTH 21T L,
HYREMOMBEEIES, HMREALRE, BXU0HK

ADA EDLFAERD 12, FEMMHERIER DA 0F & 207 L,
PZA ZMA 4HIE 4 5 & &bz, M, hOBRzE
Fo2HEHAEITY, 1990 4E 10 H 5 Bic 3 E#kEED
A AT,

LU, BB RE—ENgEZ R Lcb00, 11
HARCRBOEEEME Y, ARIOEHD12H7H
L0 BEBEENHOHE L, 7L F=V oY 5mg/
HEFIRARS L& T 5, EH#MEES L OBRITRO
HEA BT,

ABE 18 H o &kl E B O Fs CT TS
DISFEEBIZIERHTE D - 12, ABZ 8 B OIHIRER
CT (K 2-a) TH/NREMIEM L D hEERIC b7
HEALE, ARRKEIBEM & © MISHEEPIMITE I 4 72 B 0L
CRESEXGBONBREED 12, AR 10580 SR H &
MRI T T2 ##HEE (K3-a) TCT &BEEH
miEFHOHH A2y, T1®RAE L (K3-b) T
MMIKEHE & EESIHTH - 72, Gd-DTPA %% MRI



30

K 2-a. ABt8 B&RERERY CT

B3 —a. ABE 10 BE%IEHEM MRI T2 s EE

OT1%HFAMEBG (M4) TRIKEEREELB S LT
BRIChERR T BT &8 TE, EEHHE T2 BREETO
EEBIIC AP RIRR LA HFIc &L & F » T,
Z 0%, ERFRBERFRLE & bicdEERL, A
Bi 29 B O EEE R CT (K2 -b) TRNEMREEE
BIIHBRL, CT EHS M RBRHATEL (LT,
Ld L, EEHo®E MRI T1EARE (K5) TR
RS IC O PITERAT 2RATN E R TE /o
Db &5 iER, BkERR, CT, MRIFTA
LhliciEERL, L F=vovEEgdib L&
HUOWMETZELCHHERE> TV S,

3-b. ABt 10 BHEAMES MRI T1 BIHHEE

E ES

B7E, bHETORRK MR RN EE O EE
T E»BES10.3 BRIREEDN, RTRZE—ED
RIERTH bo FEMITEDOEYIC X 2 FHEKEERD
W pEY,  BEEER iR BT 5 T L3
TN EML > TETWEY, Pl R EER O FEEMF 134t
AR & D B A MITIERE S h, R I
AHEATEET 5 bDEEZ LN TV S, WHFEAHIE
PElc T B 25 ST L, B IS RIEL
Bt B ENETORMEELERTEENEY, T



1992 % 1 A

31

B4 ABE 10 B

He Bl
=50

MRI T1 &FHE &

H5 ABE 29 BT

U 7o REFREMERIE 1T & 2 AR IME OB, Mk MREFI o
RO 70012 CT THRFOMMHESR O NS, &
T HEEMAEETIE CT LIcERIGEES RSN 5,
WK BRI —TH B b, ) v rKRTH
52EbbBEENDEN, ThiFhOEREGERERRE DA
WickpEELSNTLEYY,

1980 44 ic MRI S8 A & NWIAE AR E O 2 M I F
HINALDITLY, hiiXHEREER O MRI it RO
bR ENZ LD 1T - 7o IFERFE O Bkt MR Fr
Ric20 TR T B G TRESED 2 W I3MKEAE
LEFESEHEZL, T2®HAE®‘ICEYTHEETRS
BZVIRINMKAE L EESEAEZRTEEMABVEHES

g

JER- A4

MRI T1 & EE

NTVB, WEOHDICHIEZE, MZEESELET N
W T2MABEGE TEESIEERT LIS, TDLD
I, LD EED 1Rt OREOIREER, Hiph:
WEICLVEZEL MR BA2RTEEZONBEYP,

% 7050l GAd-DTPA 2H W icEf MRI »iTbh 3
L DI > TEH, PR o MRI R
BT 2 HMERREBDTHTHTH 3, Gd-DTPA
BT1, T2@EMNMOEHRORERS, ROk
7o by OBEMAERET B T ik b RIEEIcM gD
YFIRMERMNIBERTH B, T OEFN MM
% W T 78V e S IMAKBART D FEAE L 1S WEBhL, B &
O'BlE L T 3 i A CMEANA BT T 5, T/



32

b BEMEERRE X Gd-DTPA I & » i s hidf5 58
LRBEVDATVS, EHEOMTEREINS DIIR
SN TH O FEME, BB REEETH D, B
BERshE, FemEoBWEHIRERELSh 2,

th X MR EERR BT D MRI @ Gd—DTPA iZ &k %1%
BANEIL, PHREMEAIE IC & B M O R A M ixBERT
DOREEIT X BIREAND Gd—DTPA OFfTICb LW
TW3EEZ SN, AN - FAZHAVEY
CT ERILsDEEZ SN B0, HEE TOWMERD
VA5 Demaerel 5% Chang 5™ 2 ki MRI
DEEZHRRIYE—ICEHRICEEINE D, H50E
)y SRICEEShE bR ERRSNATEY, CT T
OEICHMYU L2 D & > TW B, hRMEEKTD
Bl MRI 3 BUNSHEEEOFK R CT L0 b FHTH
St EDOWENTTICH ZMNPY, BEMRITHZOD
B3 CT IS He~EEIH T, NS PR RAE R B D
HWnagech s EEZ NS, £72CT TREFEELOD
£ A oh B MEMTHEE MR] IINBIROZE LT
1<, FRBIIAEBANOEELDLIVWIEEZOHE
RS TE %,

E# S ORER T IIBH T 1 MFHE(R THKEAE & EE
B TH - o hS, Gd—DTPA T & 3&5% T 1 wHEg
T, BRI - REERE L LTS
B T2 AL TIRT] RFAEEG TEE S hioRE X
D R PILHHOEESBOWSERD I2H, ThidRE
A OMEEOHABEETH LB B &b,
= 5 IR MRI At RARS U7 6ER, RELSHE/
L& CT TOMENEREL 2 - 7.d, BEMRIT
BRBEOERNSTRETH D, HE MRI IMEKO LD
WUNSIREORBICBS TERATH S EEL SN, &
%, PR OZHB X ORBERICEECT, B
#iMRI & & b MRI 3EASFERELE LM
s h 5,

AWK OEE &5 1T BIE AR SR 2R 4
(BHR 199146 H) bW THLL,
CE

fEAKRAZ A1, MRI I ITEV 1o iE 2
IR REERRNS S O BN W T R B v
Wi LEd,

X i

1) MBHME  MEERR%, %, 60: 88~90,
1985.
2) Rovira, M., Romero, F., Torrent, O. et al. :

% EeTE B 1S

Study of tuberculous meningitis by CT,
Neuroradiology, 19 : 137-141, 1880.

3) Bhargava, S. Gupta, A., Tandon, P. N. :
Tuberculous meningitis—a CT study, Brit J
Radiol, 55 : 189—196, 1982.

4) Bullock, M. R. R., Welchmann, J. M. :
Diagnostic and prognostic features of tuber-
culous meningitis on CT scanning, J Neurol
Neurosurg Psychiatry, 45 : 1098—1101, 1982.

5) Venger, B. H., Dion, F. M., Rouah, E. et al.
: MR imaging of pontine tuberculoma, AdJ

NR, 8 : 1149-1150, 1987.

6) Gupta, R. K., Jene, A., Singh, A. K. et al. :
Role of magnetic resonance (MR) in the
diagnosis and management of intracranial
tuberculomas, Clinical Radiol, 41 : 120-127,
1990.

7) Salgado, P., Del Brutto, O. H., Talamas, O.
et al. Intracranial tuberculoma MR
imaging, Neuroradiology, 31 : 299—302, 1989.

8) Just, M., Higer, H. P., Betting, O. et al. :
MRI in cranial tuberculosis, Eur J Radiol, 7
: 276278, 1987.

9) Weinmann, H. J., Lniado, M., Muetzel, W. :

of Gd-DTPA/dimeglu-
mine after intravenous injection into healthy
volunteer, Physiol Chem Phys Med NMR, 16

1 167-172, 1984.

10) Kilgore, D. P., Breger, R. K., Daniels, D.
L. et al.
appearance after intravenous injection of Gd
—~DTPA, Radiology, 160 : 757761, 1986.

11) Demaerel, P., Wilms, G., Marchal, G.: MRI
findings in tuberculos meningoencephalitis,
ROFO, 152 : 384-387, 1990.

12) Chang, K. H., Han, M. H., Roh, J. K. et al.

Gd-DTPA enhanced MR imaging in
intracranial tuberculosis, Neuroradiology,
32 : 19-25, 1990.

13) #EEIREE, FiHK, R 1Em: MRL X#R
CTTEMEH LA St dERD 141, CTH
7%, 11:104~109, 1989.

14) Schoeman, J., Hewlett, R., Donald, P. : MR
of childhood tuberculous meningitis, Neuro-

radiology, 30 : 473—477, 1988.

Pharmacokinetics

Cranial tissues Normal MR

39 —



