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ABSTRACT

Objective: In this study our purpose was to 
com pare effic iency in detecting m icroadenom a 
betw een conven tiona l unenhanced MRI and 
contrast-enhanced MRI with dynam ic fast spin- 
echo method.

Methods: Thirty-tw o patients with suspected 
p itu ita ry  m ic roadenom a had unenhanced, 
dynam ic fast sp in-echo contrast enhanced and 
conventional contrast-enhanced MR imaging of 
the pituitary gland. All MR studies were reviewed 
for the presence or absence of any pituitary focal 
pa tho log ica l in tens ity  cons is ten t w ith 
m icroadenoma.

Result: A p itu ita ry  les ion cons is ten t in
appearance with a m icroadenom a was detected 
on dynam ic fast spin-echo im ages in 17 of the 32 
patients, on unenhanced im ages in 8 patients, 
and on conventional contrast-enhanced images 
in 11 patients.

Conclusion: Dynam ic fast spin-echo imaging is 
a useful supp lem enta l sequence in patients 
undergoing MR im aging because of pituitary 
endochrinopathy. It may show lesions that might 
otherw ise escape detection.
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INTRODUCTION

The detection of pituitary m icroadenomas on MR 
imaging strongly depends on the image contrast 
between the m icroadenom a and normal pituitary 
tissue. Contrast-enhanced MR imaging has been 
extensively used to improve image contrast and 
hence the detection of m icroadenomas. Rapid 
dynam ic MR im aging may increase image 
contrast beyond that of conventional contrast- 
enhanced imaging (1-4). It has been reported 
that better contrast between the normal pituitary 
g land and m icroadenom as can be seen on 
images obtained shortly after the administration 
of gadopentetate dim eglum ine, as it accumulates 
in m icroadenomas slightly more slowly than in 
the normal pituitary gland; this contrast may be 
lost on later images (5-6).

In this study; our purpose was to com pare how 
frequently a m icroadenom a could be detected 
with conventional unenhanced MRI, with contrast 
enhanced MRI and with dynam ic fast spin-echo 
(FSE) MRI.
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MATERIAL AND METHODS

Thirty-two patients with clin ical and biochem ical 
evidence of suspected pitu itary adenom as made 
up the study group. All exam inations were 
performed with 1.5-T superconductive MR units. 
The imaging technique was the same in all 
patients. For initial im aging, an unenhanced 
coronal T1-weighted m ultislice conventional spin- 
echo sequence (TR/TE=400/11) and fast spin- 
echo T2 -w e igh ted  (T R /T E =3000 /95 , ET=16) 
sequence were used. Then, coronal dynam ic 
FSE im aging (T R /T E = 350 /11, ET=4) started 
s im u ltaneous ly  w ith  the bo lus in jection  of 
contrast material (gadopentetate dim eglum ine,
0.1 m l/kg). Six sets of dynam ic images, each 
consisting of three slice locations, were acquired 
at 24-sec intervals. Im m ediately after com pletion 
of the dynam ic scan, the coronal T1 -weighted 
conventional spin-echo sequence was repeated. 
All scans had 3-mm slice th ickness and 0.3-mm 
gap-

MR images of the patients were film ed in an 
identical format. Region-of-interest measurements 
of pituitary/adenom a contrast were done in all 
dynam ic FSE im ages. An experienced  
neuroradiologist reviewed all the unenhanced, 
contrast-enhanced, and dynam ic FSE images for 
the presence or absence of any pituitary focal 
pa tho log ica l in tens ity  cons is ten t w ith 
m icroadenoma.

RESULTS

A pituitary lesion consistent in appearance with a 
m icroadenoma was detected on dynam ic FSE 
images in 17 of the 32 patients, on unenhanced 
im ages in 8 pa tien ts , and on conventiona l 
con trast-enhanced  im ages in 11 patients. 
Dynamic FSE images showed all m icroadenoma 
detected by con tras t-enh anced  im ages and 
unenhanced im ages. D ynam ic FSE im ages 
showed m icroadenom as in 17 pa tients. 
Com pared to unenhanced and conventiona l 
contrast-enhanced MR, dynam ic FSE images 
detected 6 additional m icroadenom as. The range 
of m icroadenoma sizes was 3-10 mm. Illustrative 
exam ples of dynam ic  FSE im ages and 
unenhanced and contrast enhanced images of 
m icroadenomas are shown in figure 1. and figure
2. Region-of-in terest m easurem ent of p ituitary/ 
adenoma contrast is seen in figure 3.

c
F i g . l  : Unenhanced (a), enhanced (b) and dynamic FSE 

(c) images of the pituitary gland: All sequences 
show microadenoma.
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C

F ig .2  : Unenhanced (a), enhanced (b) and dynamic FSE 
(c) images of pituitary gland: Microadenoma is seen 
best on early phase of dynamic FSE image.

DISCUSSION

Today MR imaging has largely replaced CT as 
the pre ferred techn ique fo r in itia l im aging 
evaluation of suspected pathologic conditions of 
the pituitary gland. Optimal MR imaging protocol 
has not yet been uniform ly accepted and will also 
be expected to vary according to the precise 
clinical problem being investigated.

Routine use of m agnetic resonance imaging has 
not a lways provided accurate and suffic ient 
information for the surgical treatm ent of pituitary 
adenom as desp ite  app lica tion  of h igh-fie ld  
superconductive MR units. In some patients, 
routine MR imaging may not reveal abnormalities 
in the presence of de fin ite  horm onal 
abnormalities.

The optimal imaging strategy for evaluating a 
patient with a suspected pituitary m icroadenoma 
depends largely on the treatm ent philosophy of 
the referring endocrino logist or surgeon. At many 
ins titu tions, sm all p ro lac tinom a are treated 
medically; here, the role of imaging is to exclude 
a m acroadenom a or o ther centra l process 
causing increased prolactin level. Conversely, at 
ins titu tions w here m ost m icroadenom as are 
treated surgically, preoperative knowledge of the 
probable size and location of the adenoma is 
more im portant; imaging strategies that allow

F ig .3  : Dynamic FSE images of pituitary gland: Region-of- 
interest measurements of pituitary/adenoma 
contrast is seen. Immediately after contrast 
injection, normal pituitary gland enhances more 
than adenoma.
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even a small fraction of additional m icroadenom a 
to be identified may be crucial.

Conspicuity of m icroadenom as varies from case 
to case, and therefore no single MR sequence is 
consistently best fo r imaging. On unenhanced 
MR images, the d ifferences in conspicuousness 
are most likely due to inherent d ifferences in MR 
re laxation be tw een adenom as. On con tras t 
enhanced im ages, d iffe rences  in 
conspicuousness arise from variations in tissue 
perfusion, the size of the extracellu lar space, and 
the penetra tion  of con trast agents into the 
extrace llu la r space. These tissue p roperties  
cannot be p red ic ted ; the re fo re , if c lin ica l 
c ircum stances necess ita te  loca lis ing  the 
adenoma, more than one sequence must be 
used in order to cover all possibilities. To improve 
the d iagnostic usefulness of MR im aging in 
pituitary adenomas, gadopentetate d im eglum ine- 
enhanced dynam ic MR imaging was introduced 
to increase the contrast between normal pituitary 
tissue and pituitary adenomas. A num ber of 
investigators used dynam ic MR methods for 
examination of the pituitary gland. Sakam oto et 
al. (1) used conventional spin-echo images for 
dynam ic MR imaging but reduced the matrix size 
and number of signals averaged in order to 
improve tem poral resolution. The num ber of 
m icroadenomas visualised increased, but the 
spatial resolution and signal-to-noise ratio of the 
images were considerab ly reduced com pared to 
those of the usual d iagnostic sequences. Stadnik 
et al. (4) used a g rad ien t-e cho  m ethod. 
Susceptibility artefacts from the skull base and 
a ir-con ta in ing  spheno id  s inus are inheren t 
d isadvantages to this approach. M ost recently, T- 
1 weighted FSE m ethods have been used. FSE 
imaging is inherently faster than conventional 
spin-echo imaging. In our study, dynam ic FSE 
MR im ages in 32 pa tien ts  w ith  p itu ita ry  
endocrinopa th ies  show ed 17 foca l p itu ita ry  
lesions which were consistent in appearance with 
m icroadenomas. Six of 17 m icroadenom as were 
not visible on either conventional unenhanced or

contrast enhanced MR images. On early-phase 
dynam ic MR images, m icroadenom as were well 
visualised with c lear borders. The d ifferentiation 
be tw een a norm al p itu ita ry  g land and the 
m icroadenoma, however, was not evident on the 
late-phase dynam ic images.

Dynam ic FSE im aging is a useful supplem ental 
sequence in patients undergoing MR imaging 
because of pituitary endocrinopathy. It may show 
lesions that m ight o therw ise escape detection. If 
the laboratory results suggest the presence of an 
adenoma, and if preferred treatm ent strategy is 
genera lly surgery, dynam ic im aging may be 
perform ed as a supplem enta l sequence to other 
conven tiona l unenhanced  and con tras t 
enhanced MR imaging.
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