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PURPOSE: This study compares sellar intensities in 17 patients without sellar pathology using 

half (0.05 mmol/kg, nine patients) and full-dose (0.1 mmol/kg, eight patients) gadopentetate 

dimeglumine (Gd-DTPA). METHODS: Sellar MR studies of eight patients who received full and 

nine patients who received half-dose Gd-DTPA were compared , retrospectively. Sequences 

included pre-, immediate , and delayed postcontrast T1-weighted coronal images ( 1.5 T). Intensity 

measurements were obtained by two observers using a uniform region of interest. RESULTS: 

Comparison of normalized intensities revealed no signifi cant difference between intensities obtained 

from immediate half- and full-dose techniques for any of the t issues examined (Student's t test, 

P < .90). Delayed scans likewise demonstrated no significan t intensity differences between full

and half-dose studies. CONCLUSION: Our findings suggest that a 50% reduction in dosage of Gd

DTPA for sellar MR at 1.5 T resul ts in no significant d iminution in intensity of enhancement of 

the pituitary gland or adjacent tissues. 

Index terms: Sella turc ica, magnetic resonance; Pituitary gland, magnetic resonance; Contrast 

med ia, paramagnetic 
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Gadopentetate dimeglumine (Gd-DTPA, Ber
lex, Wayne, NJ), a paramagnetic contrast agent 
for use in magnetic resonance (MR) imaging, has 
rapidly gained acceptance for the investigation of 
pituitary and sellar pathology (1-9). The recom
mended dose of Gd-DTPA for most intracranial 
pathology is 0.1 mmol/kg (10, 11). The optimum 
dosage for sellar imaging, however, has not been 
studied in detail. A recent preliminary study of 
pituitary adenoma reported that no recognizable 
loss of sensitivity for lesion detection occurred 
with a 50% reduction of the usual dose of Gd
DTPA in MR imaging of the sella (12). The reduc
tion to half of the usual dose was chosen arbi
trarily , although this dose has been evaluated 

Received July 29, 199·1; rev ision requested September 17; final revi-

sian received and accepted on April 9, 1992. 

Presented at the 29th Annual Meeting, American Society of Neurora

diology, Washington, D.C. , June 9-14, 1991. 
1 A ll authors: Emory University School of Medicine, Department of 

Radiology, Section of Neuroradiology, 1364 Clifton Road , NE, Atlanta, 

GA 30322. 
2 Address reprint requests to: P.C. Davis, MD, Director of Magnetic 

Resonance Imaging, Egleston Children 's Hospita l at Emory University , 

1405 Cl ifton Road , NE, A tlanta , GA 30322. 

AJNR 14:123-127, Jan/ Feb 1993 0195-6108/ 93/ 1306-0123 

© American Society of Neuroradiology 

123 

previously as an alternative for a variety of intra
cranial pathologies (13). The effect of this dose 
reduction on the intensity of normal sellar and 
parasellar structures has not been clearly docu
mented. This study compares objectively the dif
ferences in intensities of sellar and parasellar 
tissues using full- (0.1 mmol/kg) and half-dose 
(0.05 mmol/kg) Gd-DTPA for sellar MR imaging 
in patients with no demonstrable central nervous 
system (CNS) or sellar pathology. 

Materials and Methods 

A retrospective review of MR reports from our institution 
beginning in 1988 was performed to identify patients with 
normal Gd-DTPA-enhanced MR studies of the sella. A full 
dose of Gd-DTPA was used at our institution prior to March 
1989. Since March 1989, all paramagnetic contrast
enhanced MR examinations of the pituitary gland at our 
institution have been performed using a half dose of Gd
DTPA. The 50% reduction was chosen arbitrarily. It was 
felt that a reduced dose was visua ll y advantageous in 
eva luation of the pituitary gland and adjacent cavernous 
sinus. A recent report described success using a 50 % 
reduct ion of Gd-DTPA for sellar imaging of pituitary ade
noma (12). 

All patients had been referred specifica ll y for eva luation 
of suspected sellar/ parasellar abnormalities, and scans 
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Fig. 1. Precontrast (A), immediate postcontrast (B), and delayed (25 min) postcontrast (C) coronal images of a normal sella are 

shown using full-dose techniques (516/20/ 4). 

were tailored accordingly. Patients with reports indicating 
questionable abnormalities, gland enlargement without fo
cality , prior or subsequent sellar surgery, parasellar or 
suprasellar masses, motion artifacts, incomplete studies, 
and those with no visible evidence of Gd-DTPA enhance
ment of normal tissues were excluded . From this group, 
1 7 patients with normal MR examinations and similar 
scann ing parameters were selected for image analysis. This 
group consisted of eight patients who received full-dose 
Gd-DTPA (0.1 mmol/ kg) and nine patients who received 
half-dose Gd-DTPA (0.05 mmol/ kg). Follow-up as of April 
1991 (26-29 months since this group of MR studies) , 
indicated that none of these patients had subsequently 
undergone sellar exploration or had an abnormal sellar 
MR or computed tomography (CT) examination at our 
institution . 

All MR examinations were performed on a 1 .5-T MR 
imaging unit. Scan protocol consisted of sagittal scout and 
coronal non contrast T ]-weighted multisection sequences 
using 2.5-mm section thickness and 0.5-mm intersection 
gap (500-700/20/ 4) (TR/ TE/excitations). Following intra
venous administration of Gd-DTPA and an appropriate 
volume (approximately 10 ml) of isotonic saline solution 
to clear the intravenous tubing of residual contrast, im
mediate and delayed postcontrast coronal images were 
obtained using identical scanning parameters. All delayed 
images were completed 9-30 minutes postcontrast injec
tion. For detailed image analysis, all MR studies were 
retrieved from optical disk storage and reviewed on an 
independent console. After image magnification , sellar and 
parasellar intensities were measured and recorded from 
precontrast, immediate, and delayed postcontrast images. 

Intensities were measured using uniformly sized and 
positioned reg ion of interest (ROI) techniques. All m easure
ments were obtained by two observers (A.R .G. , G.J .J.). 
The tissue sample size and configuration for ROI measure
ments were held constant for all measurements, although 
the actual shape and size of the ROI varied in a predeter
mined fashion from tissue to tissue depending on the size 
and shape of the region being evaluated. To ensure con-

sistency in sampling location , the precontrast studies were 
evaluated by measuring average tissue intensity in at least 
three separate areas within a given tissue. The area ren
dering maximum intensity was chosen and subsequent 
postcontrast measurements were obtained from an identi
cal (or nearly identical) location. Tissues evaluated included 
temporal gray matter (Gy) and white matter, pterygoid 
muscle, nasopharyngeal mucosa, cavernous sinus, anterior 
lobe of pituitary, infundibulum, posterior lobe of pituitary, 
and cerebrospinal fluid (CSF). These values were then 
normalized to both precontrast MR intensities and CSF 
intensities. Statistical analysis was performed. Two differ
ent approaches were used to compare the results of tissue 
intensities in these patients. The first approach consisted 
of determining the mean signal intensity for each tissue on 
noncontrast sequences in each population sample; these 
values were then used to normalize the two sets of tissues 
for comparison purposes. The second approach consisted 
of normalizing each subject's individual tissue intensity 
measurements to the CFS intensity measurement for that 
subject. In both instances, a two-tailed Student 's t-test was 
used to evaluate significance of differences between the 
two sets of tissue values. 

Results 

Comparison sellar MR images using full- and 
half-dose precontrast, immediate, and delayed 
postcontrast techniques are demonstrated using 
similar window and level settings (Figs. 1 and 2). 
There were no consistent differences apparent on 
visual comparison of full- and half-dose studies. 

Mean signal intensities for each tissue in each 
population sample were determined. The data 
revealed the mean half-dose intensities on pre
and postcontrast images to be more intense than 
the mean full-dose intensities because of an over
all improvement in signal. Because there was 
almost a year 's difference between the two pop-
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Fig . 2. Precontrast (A), immediate postcontrast (B) , and delayed (12 min) postcontrast (C) coronal images of a normal sella are 

shown using half-dose techniques at similar window and level settings (516/ 20/ 4). 

ulation samples, it is likely that equipment im
provements accounted for this overall increase in 
signal intensity. 

To correct for these technical differences in 
signal intensity between the two populations, two 
different normalization approaches were used. 
The first approach consisted of determining the 
mean signal intensity on precontrast sequences 
for tissues in each population sample; these val
ues were then used to normalize the postcontrast 
tissue intensities for comparison purposes. Com
parison of normalized intensities using this ap
proach is depicted in Figures 3 and 4 . There was 
no significant difference between intensities ob
tained from immediate half- and full-dose tech
niques for any of the tissues examined (Student's 
t-test, P < .95), ie, a 95% probability that these 
groups are the same. Delayed scans (9-30 min
utes) likewise demonstrated no significant inten
sity difference between full and half dose studies. 

The second approach consisted of normalizing 
each measured tissue intensity to the CSF inten
sity measured for that individual. Subsequently, 
the mean intensity values for each tissue obtained 
from normalized data were compared on pre-, 
immediate, and delayed postcontrast studies. 
There was no significant difference using this 
approach between the intensities obtained from 
the half- and full -dose techniques on the imme
diate or delayed sequences (Student's t-test, 
P< .95). 

Discussion 

The current recommended dose for contrast
enhanced MR imaging of CNS pathology is 
0.1 mmol/kg. This recommended dose is based 
on optimization of MR imaging for a wide variety 
of intra- and extra-axial CNS pathologies (10, 11). 
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Fig. 3. Comparison of normalized intensities on immediate Gd

DTPA-enhanced scans . Abbreviations used for Figures 3 and 4 
are: Gy, gray matter; Wh, white matter; Mus, pterygoid muscle; 
Muc, nasopharyngeal mucosa; CS, cavernous sinus; A P, anterior 
lobe of pituitary ; lnf, infundibulum ; PP, posterior lobe of pituitary; 
and CSF, cerebrospinal fluid . Each structure was evaluated sep
arately. Comparison of the intensities revealed no signifi cant 
differences. 

Overall , the data to date addressing use of 
reduced doses of paramagnetic contrast for 
other CNS applications has been disappointing. 
Indeed , some studies suggest that higher doses 
(>0. 1 mmol/kg) may be preferable for certain 
CNS pathologies, such as detection of cerebral 
metastases (13) . Potential disadvantages of 
higher doses, however, include contrast cost, tox
icity, renal excretion , and hemolysis . Safety and 
efficacy of routine doses have been evaluated 
(14); however, higher doses have not yet been 
extensively studied in humans for these parame
ters. 
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Fig. 4. Comparison of normalized intensities on delayed Gd
DTPA enhanced scans. See Figure 3 for key to abbreviations. 

Previous reports regarding dosage of paramag
netic contrast have not addressed the specific 
question of optimum dosage for demonstration 
of sellar pathology in general, or of microade
noma in particular. The sella represents a unique 
imaging region of the CNS because sellar struc
tures are outside the blood-brain barrier. Small 
sellar lesions are generally recognized on the basis 
of their diminished enhancement in comparison 
to the adjacent enhancing normal gland, particu
larly on immediate postcontrast images. The 
other complicating factor is the very small size 
of the lesions being sought, ie, as small as 
2-3 millimeters. Recent studies report rapid peak 
enhancement of sellar structures immediately fol
lowing intravenous bolus injection of paramag
netic contrast agents, analogous to early reports 
using dynamic techniques with iodinated contrast 
and CT (6, 15, 16). Although the advantages of 
bolus injection techniques and immediate and/or 
dynamic scanning are being recognized for MR 
as have been described for CT, few studies ad
dress the significance of varying paramagnetic 
contrast doses on enhancement patterns of the 
normal or abnormal pituitary gland. 

The rapid and marked enhancement of sellar 
structures render a smaller dose of paramagnetic 
contrast attractive, particularly with bolus admin
istration techniques. Previous reports and our 
past experience with Gd-DTP A sellar MR imaging 
suggest that administration of a full contrast dose 
(0.1 mmoljkg) results in marked hyperintensity 
of the pituitary gland and adjacent cavernous 
sinus. It has been suggested that the interpreting 
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physician should view sellar MR studies at the 
imaging console with varying window and level 
settings to improve the conspicuity of small sellar 
lesions. This raises the possibility that the marked 
sellar enhancement, perhaps in combination with 
section thickness limitations (2.5 mm) and vol
ume averaging, may detract from or even ob
scure rather than optimize detection of small 
lesions. In addition, our experience is that routine 
full-dose sellar MR studies result in poor definition 
of the medial cavernous sinus apart from the 
lateral pituitary gland. 

A small series of sellar MR studies in patients 
with pituitary adenomas performed with half-dose 
Gd-DTPA demonstrated equivalent sensitivity 
when correlated with surgical findings to that of 
previously reported series using full-dose tech
niques (12). The assumption that prompted fur
ther testing of a reduced dose of contrast was 
that a visible and measurable reduction in inten
sity of sellar enhancement would result. Our re
sults in this study, however, indicate no visible or 
measurable effect of the reduced dose on meas
ured intensities of sellar tissues; thus, our findings 
did not support the anticipated advantage of a 
reduction using half dose techniques in the overly 
intense sellar enhancement of full-dose studies. 
This unexpected result leads us to question 
whether even smaller doses might be preferable. 
Smaller doses would necessitate precise admin
istration techniques with careful clearing or flush
ing of the intravenous tubing after contrast ad
ministration to assure that the dose administered 
is actually delivered to the patient, as has been 
described in use of small doses in children (17). 

The effects of half-dose techniques in this 
study were evaluated only in reference to se
quences using relatively short echo times and 
spin-echo techniques. Further study is required 
before this lower dose can be recommended for 
lesser field strength magnets or those using longer 
echo times that might affect sensitivity to T1 
shortening. Likewise, optimum or minimum con
trast doses required for use with other sequences 
such as 3-D gradient echo or very short echo 
time sequences (ie, <10 msec) have not been 
established. 

Another area of concern in application of re
duced dose techniques is the patient clinically 
suspected of sellar pathology who instead has a 
supra- or parasellar mass. Many of these lesions 
that clinically might mimic an intrasellar lesion 
are outside the blood-brain barrier (ie, neurofi
broma, meningioma); in our experience, lesion 
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identification and extent are not signif icantly af
fected by inadvertent MR examination of these 
lesions with half-dose techniques. More worri
some is the potential diminution in enhancement 
with half-dose techniques of an intraaxial mass in 
this region (ie , hypothalamic or chiasma! glioma). 
In our experience, these intraaxial parasellar 
masses are adequately visualized on half-dose 
scans. In the event that an intraaxial mass did 
enhance poorly on a half-dose study, a repeat 
injection with a second half dose of paramagnetic 
contrast could be considered without exceeding 
the currently recommended dosage of Gd-DTPA. 

In summary , our study found that a 50% 
reduction in Gd-DTPA dosage for sellar MR at 
1.5 T resulted in no significant diminution in 
enhancement visually or based on intensity meas
urements of the normal pituitary gland or adja
cent parasellar tissues. Our findings support use 
of this lesser dose of contrast as a reasonable 
alternative for sellar MR studies, w ith the primary 
advantage being reduced contrast cost. Whether 
these contrast recommendations are optimum for 
MR examinations using other field strengths of 
pulse sequences, and whether similar dose reduc
tions are an acceptable alternative using other 
paramagnetic contrast agents require further 
study. 
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