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Gd-DTPA in MR of Spinal Lesions 

The use of Gd-DTPA in nondegenerative spinal lesions is described. Thirty consecu
tive patients were examined by MR with and without Gd-DTPA. The information obtained 
with unenhanced T1- and T2-weighted spin-echo images was compared with that 
obtained with Gd-DTPA T1-weighted images. The results showed that, according to the 
criteria used, more information was present on the MR images with Gd-DTPA in 18 of 
30 patients. In six of 30 patients, the improved quality of the images led to a change in 
the neurosurgical or neurologic approach. Gd-DTPA proved to be a safe contrast 
medium; no side effects or adverse reactions were observed. 

It is recommended that Gd-DTPA be used in nondegenerative lesions involving the 
spinal cord to obtain the same or more information in a shorter acquisition time. 

Gadolinium-DTPA (Gd-DTPA) has been shown to be a safe and effective para
magnetic contrast agent in a number of phase-III clinical investigations [1-6]. The 
physical principles of the action of paramagnetic materials has been described 
extensively [7]. In a previous study [5] we described our experience with Gd-DTPA 
in lesions of the brain: Thirty patients with brain lesions were examined without 
and with Gd-DTPA. MR with Gd-DTPA significantly improved diagnosis without 
side effects or adverse reactions. We have extended this experience to patients 
with nondegenerative lesions involving the spinal cord in order to (1) look again at 
the tolerability of the contrast medium and (2) assess the possible diagnostic 
superiority of MR with Gd-DTPA. 

Subjects and Methods 

During a 6-month period , 28 patients with neurologic suspicion of a spinal lesion not 
caused by a degenerative condition were examined without and with Gd-DTPA. Two of the 
28 patients were examined twice, both before and after treatment, so the total study 
population comprised 30 cases. According to the inclusion criteria, the patients had to be 
18-70 years old and have objective signs of involvement of the spinal cord. Exclusion criteria 
were metallic implants, pacemakers, previous allergic reactions, or other diseases. Informed 
consent was obtained in all cases. The dose of Gd-DTPA was 0.1 mmol/kg body weight. The 
examinations were performed on a 0.6-T Teslacon I machine. In all cases T1- and T2-
weighted studies were performed in two or three planes before the injection of Gd-DTPA, 
with the use of a rectangular surface coil. The primary preenhancement sequences were (1) 
a spin-echo (SE) sequence with a repetition time of 450 msec and echo time of 25-32 msec 
(SE 450/25-32), four excitations, and 192 x 256 matrix and (2) an SE 2000 or 2400/60-120 
sequence with two excitations and 128 x 256 matrix . 

After injection of Gd-DTPA, series were obtained in two or three directions with SE 350/ 
25, four excitations, and a 192 x 256 matrix. If the lesion enhanced in whole or in part, a 
second scan was obtained 20 min after the first one. Blood was analyzed for changes in 
bilirubin and ferritin levels and WBC count. Patients were controlled clinically before the 
examination and for 24 hr after injection . The indications for MR are listed in Table 1. 

Two radiologists assessed the diagnostic quality of the images with and without Gd-DTPA 
and classified the two sets of images as being of equal quality or better or worse with Gd-
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TABLE 1: Comparison of Plain MR and Gd-DTPA MR in the Assessment of Spinal Lesions 

No. of Cases 

Diagnosis Plain MR Gd-DTPA MR Plain MR 
Total Equal to Gd- Superior to Superior to 

DTPA MR Plain MR Gd-DTPA MR 

Ependymoma 4 1 3 0 
Astrocytoma 6 4 2 0 
Hemangioblastoma" 3 0 3 0 
Wegener disease" 2 0 2 0 
Intramedullary metastases 2 0 2 0 
Hamartoma/dermoid 1 1 0 0 
Vascular anomaly (embolism) 1 0 1 0 
Cryptic angioma 1 1 0 0 
Transverse myelitis 1 0 1 0 
Syringomyelia (?tumor) 1 1 0 0 
Neurofibromatosis 2 1 1 0 
Meningioma 3 1 2 0 
Pulmonary sarcoma 1 1 0 0 
Neuroblastoma 2 1 1 0 

Total 30 12 18 0 

• Two patients were examined twice, before and after treatment. 
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DTPA. Only the patients ' clinical findings were available to the radi
ologists . The images were judged on the basis of the questionnaire 
used in the clinical trials of Gd-DTPA, in which several issues were 

Fig. 1.-38-year-old man with bilateral bra
chialgia . When positioned for cervical myelog
raphy, complete tetraplegia developed and arti
ficial respiration was necessary. CT of the cer
vical region was equivocal. Despite technical 
difficulties, MR was performed without (A) and 
with (8-D) Gd-DTPA. Lesion in front of higher 
cervical cord is obvious (arrows) . Transverse 
sections were very helpful in planning surgery. 
It remained unclear why cord was displaced in 
the direction of the tumor. This displacement 
was the only CT finding reported. Surgery was 
successful. The lesion was histologically classi
fied as a neurofibroma. The patient recovered 
completely in 3 months. 

considered separately: separation of the lesion from healthy tissue, 
separation of the lesion from edema, and separation of different 
constituents of the lesion. 
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Results 

No side effects or adverse reactions were found in this 
group of patients. There were no significant changes in ferritin 
or bilirubin levels or WBC count. In accordance with our 
previous studies Gd-DTPA proved to be a safe contrast 
medium [5-7] . 

Fig. 2.-56-year-old woman with slowly pro
gressive tetraplegia. 

A, Sagittal image without Gd-DTPA shows 
swelling of spinal cord and medulla oblongata. 
In cord, cystlike structures are intermingled with 
areas of intermediate signal intensity. 

e, T2-weighted image. All these areas be
came bright, not allowing further differentiation. 

C and D, After injection of Gd-DTPA, tumor 
location becomes evident. 

E and F, 20-min delayed images show more 
pronounced tumor enhancement. This homoge
neous type of enhancement was seen in epen
dymomas, the histologic diagnosis in this case. 

A 
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The examination without Gd-DTPA was never considered 
to be more informative than the one with Gd-DTPA (Table 1). 
In 18 of 30 cases the studies with Gd-DTPA were considered 
to be more informative than the ones without Gd-DTPA. In 
these cases the T2-weighted SE images compared unfavor
ably with the T1-weighted SE studies with Gd-DTPA. The T2-
weighted SE images often suffered from degradation owing 
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to ghost artifacts caused by CSF pulsations. The separation 
between the lesion , healthy tissue, and CSF on T2-weighted 
SE was further blurred by the high signal intensity of both the 
lesions and the CSF. 

In the T1-weighted series Gd-DTPA highlighted the abnor
mal tissue of extra- and intramedullary tumors in a shorter 
acquisition time and with better signal to noise. In extramed
ullary tumors the T1-weighted image without Gd-DTPA often 
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suggested the lesion. In meningiomas and neurofibromas, 
however, sometimes the enhancement proved to be very 
helpful (for example, Fig. 1). 

Delayed scans sometimes showed a further increase in 
signal intensity, especially in ependymomas (Fig. 2). However, 
our experience is too limited to draw firm conclusions. 

In intramedullary lesions with cysts or cavities (three of four 
ependymomas, two of six astrocytomas, and two of two 

Fig. 3.-28-year-old man with slowly progres
sive paraplegia and recent sensory disturbances 
in both hands. CT and myelography showed 
some cord swelling in cervicothoracic region. 

A and B, MR images show cord swelling to be 
from cystlike structure with rounded ends, a sign 
of high pressure within cyst. 

C and D, More T2-weighted images confirm 
contents of fluid within cyst. 

E and F, After injection of Gd-DTPA, distinct 
lesion is seen at lower border of cyst; possibly, 
there are some vessel structures on posterior 
surface. This finding directed the neurosurgical 
approach. A hemangioblastoma was found and 
removed; the cyst was not treated separately. 

- '- G and H, Control study with Gd-DTPA 6 
months later shows disappearance of cyst and 
nearly complete removal of tumor. However, a 
tiny area stili enhances (arrows). The patient had 
a complete clinical recovery. 

G H 
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hemangioblastomas) scans with Gd-DTPA demonstrated the 
solid part of the lesion in two of the ependymomas and in 
both of the hemangioblastomas . 

In six cases the quality of the information improved so 
much that the neurologic or neurosurgical approach was 
ultimately guided by the findings on the Gd-DTPA study. For 
example, because the core of the lesion could be imaged in 
Figures 2 and 3, surgery could be planned for total removal 
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Fig. 4.-18-year-old man with rapidly progres
sive paraplegia and disturbances of micturition. 

A and e, SE 1500/60 images without Gd-DTPA 
show some thickening of upper thoracic cord 
and vague area of lower signal intensity (ar· 
rows). Diagnosis from these images was impos
sible. 

C-E, After injection of Gd-DTPA. Lesion is 
highlighted, with peripheral bright rim and low
signal-intensity center. 

F, This type of enhancement is seen in trans
verse direction also. 

G and H, Pulmonary abnormalities seen on 
MR show same pattern of enhancement as intra
medullary lesion. Biopsy of pulmonary lesions 
yielded histologic diagnosis of Wegener granu
loma. The patient's condition improved under 
corticosteroid treatment. 
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of the solid part of the tumor. In Figure 4 Gd-DTPA imaging 
showed the nonneoplastic character of the spinal cord lesion 
and the similarity of the spinal and pulmonary lesions and 
suggested the common cause, Wegener disease, for which 
corticosteroids are the therapy of choice.* In Figure 5 the 

• Editor 's note. - The latest and very successful therapy uses Citoxan. 
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patchy enhancement of a low-grade glioma was seen with 
Gd-DTPA. 

In one case a 16-year-old woman who had undergone a 
left-sided pneumonectomy 2 years earlier because of a pul
monary sarcoma presented with brachialgia and paresthesias 
of the left arm. On the initial MR image the lesions extending 
from the previous surgical site upward to the supraclavicular 
fossa had a cystlike appearance. However, because the 
lesions enhanced after Gd-DTPA, they were proved to be 
tumor masses rather than loculated fluid . A CT-guided biopsy 
of one of the masses confirmed this diagnosis, and further 
medical intervention was limited to palliative treatment. 

Discussion 

Gd-DTPA can be used safely and to advantage in patients 
with lesions involving the spinal cord if the lesions are not 
caused by degenerative conditions and the initial MR study is 
equivocal. This is especially true for intramedullary lesions 
with a mixed pattern of solid tumor and cavities, which causes 
inhomogeneous signal intensities on T1-weighted unen
hanced images and a generalized high signal intensity on T2-
weighted images. In these instances Gd-DTPA will often 
demonstrate the solid part of the lesion and assist in surgical 
planning. Other patterns of enhancement, such as patchy 
enhancement or even no enhancement, may allow the diag
nosis of a low-grade glioma. It became obvious that at least 
the same information , and often more, as found on T2-
weighted images can be obtained with T1-weighted SE Gd
DTPA images. On delayed scans in ependymomas, a further 

Fig. 5.-A-D, 48-year-old man with low-grade 
astrocytoma for 8 years and several operations. 
Gd-DTPA images show patchy enhancement of 
low-grade gliomas in three planes. Despite ex
tent of tumor this patient remained in reasonable 
neurologic condition. 

increase in signal intensity was noted and the enhancement 
became more homogeneous. If this could be substantiated in 
more cases this delayed scan would be helpful in proving the 
histology of the lesion. 

Several conclusions can be drawn: Gd-DTPA in the amount 
of 0.1 mmoljkg body weight is a safe contrast medium. It 
should be used in patients with nondegenerative lesions 
involving the spinal cord whenever the initial scan is equivocal. 
Delayed scans after administration of Gd-DTPA can provide 
additional information concerning the nature of the lesion. The 
T2-weighted SE series can be omitted if Gd-DTPA is used 
routinely in these conditions, which shortens the examination 
time if one disregards the injection time. 
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