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Contrast-Enhanced MR Imaging Using Double Doses of Gadolinium-
DTPA in Evaluating Brain and Spinal Diseases
Shunichi Matsumoto®, Kanehiro Hasuo", Akira Uchino?, Yasuo
Matsuura?, Masaki Gibo?, Masashi Fukui? and Kouji Masuda"

Departments of YRadiology and #Neurosurgery, Faculty of Medicine, Kyushu
University

Research Code No. : 503. 9
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Gadolinium-DTPA

Forty-one lesions of intracranial and spinal diseases underwent magnetic resonance (MR)
imaging at both standard-dose (0.1 mmol/kg) and double-dose (0.2 mmol/kg) levels of
gadolinium (Gd)-DTPA in order to reassess the optimal dose of Gd-DTPA. Each patient received
an initial injection of 0.1 mmol/kg and an additional dose of 0.1 mmol/kg 5 min later.

In quantitative analysis of contrast enhancement ratios of the enhancing part of the lesion,
choroid plexus, cavernous sinus and pituitary stalk were significantly (P<{0.01) increased in
double-dose studies. For visual comparison, we defined delineation as the extent to which the le
-sion may be defined ; detectability was defined as the ability to visualize the lesion. With respect
to delineation, double-dose studies were superior to standard-dose studies in nine of 20 intraaxial
tumors (four of eight malignant gliomas, three of eight benign gliomas and two of four metastatic
brain tumors) and five of six cerebral infarcts. The detectability of the lesion was improved in
four cases (one astrocytoma,two metastatic brain tumors and one cerebral infarct) in double-
dose studies.

It was concluded that contrast-enhanced MR imaging using double doses of Gd-DTPA may be
useful in the detection and evaluation of the extent of intraaxial lesions enhanced by Gd-DTPA.
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Table 1 Sumimary of the cases

Diagnoses

Number of lesions

Intraaxial tumors
Glioblastoma multiforme (GBM)
Anaplastic astrocytoma (AA)
Astrocytoma
Ependymoma
Metastatic brain tumor
Extraaxial tumors
Neurinoma
Meningioma
Epidermoid
Metastatic vertebral tumor
Non-neoplastic diseases
Cerebral infarct
Medullary venous malformation
Multiple sclerosis
Acute disseminated encephalomyelitis
Adrenoleukomyeloneuropathy
Pachymeningitis
Neurofibromatosis

20(2]

Total 41[4]

[ ]: Number of spinal lesions

(2)
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Fig. 1 Quantitative analysis of contrast enhancement ratio (CER) of various

normal structures :

CERs of choroid plexus, cavernous sinus and pituitary stalk

increased significantly (P<C0.01) between standard-dose studies and double-dose

studies.

@ : CER of post contrast-enhanced T 1-weighted image (T 1 WI) using standard

dose of Gadolinium-DTPA (Gd-DTPA)

# : CER of post contrast-enhanced T 1 WI using double doses of Gd-DTPA

TR 545 H 25 H (3)
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Fig. 2 Quantitative analysis of CER of various sites of the lesion : CER of
enhancing part of the lesion increased significantly (P<0.01) between standard-
dose studies and double-dose studies

Table 2 Comparison of double-dose studies with standard-dose studies in forty-one lesions

Diagnoses Delineation Detectability
(No.) D>S D=§ D>S D=S
Intraaxial tumors (20) 9 11 3 17
CE.+ (18) 9 9 3 15
CE— 2) 0 2 0 2
GBM, AA (8) 4 4 0 &
CE+ (& 4 4 0 g
CE— (0) 0 0 0 0
Astrocytoma, Ependymoma  (8) 3 5 1 7
CE+ (6)[2] 3[2] 3 1[1] 5[1]
CE— (2 0 2 0 2
Metastatic brain tumor (4) 2 2 2 2
CE.+ (4) 2 2 2 2
CE— (0 0 0 0 0
Extraaxial tumors (6) 0 6 0 6
CE+ (8)[1] 0 5[1] 0 5(1]
CE— (1) 0 1 0 1
Non-neoplastic lesions (15) 5 10 1 14
CE+ (9 5 4 1 8
CE— (6) 0 [ 0 6
Cerebral infarct (6) 5 1 1 5
CE+ (8) 5 0 1 4
CE— (1) 0 1
Others 9 0 9 0 9
C.E:+ (4) 0 4 0 4
CE— 5 [1] 0 5[(1] 0 5[1]
Delineation : The extent to which the lesion may be defined C.E.+ : Enhanced lesion
Detectability : The ability to visualize the lesion C.E.— ! Non-enhanced lesion
D>S ! Double-dose study is superior to standard-dose study [ ]: Number of spinal lesions

D=5 : Double-dose study and standard-dose study are equivalent

(4) HARER& H53E 5%
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Fig. 3 Astrocytoma in left insular cortex after irradiation and intraarterial infusion chemotherapy :
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Axial

precontrast-enhanced T 1-weighted image (A) shows a hypointense mass in left insular cortex. The mass is rildly
enhanced after intravenous administration of standard-dose Gd-DTPA (B).
Double-dose contrast-enhanced T 1-weighted image (C) shows better contrast enhancerent and delineation of the

mass (arrows) compared with standard-dose study.
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Fig. 4 Multiple metastatic brain tumors from bron-
chogenic carcinoma : Axial precontrast-enhanced T 1-
weighted image (4) shows a hypointense edema in left
parietal region, however metastatic nodules are not
obvious. Standard - dose contrast - enhanced T 1-
weighted image (B) demonstrates two metastatic nod-
ules in right frontal and left parietal regions. Double-
dose contrast-enhanced T 1-weighted image shows bet-
ter contrast enhancernent, delineation of the metastatic
nodule in right parietal region (arrow head) than the
standard-dose study does. Multiple tiny lesions located
in bilateral frontal and parietal regions are demonstrat-
ed only by the double-dose examination (arrows).
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