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The Application of NMR Imaging to the Evaluation of 
Pituitary and Juxtasellar Tumors 
R. C. Hawkes,1 G. N. Holland,1 . 2 W. S. Moore,1 R. Corston,3 D. M. Kean, 4 and B. S. Worthington 4 

Nuclear magnetic resonance (NMR) imaging was used to eval
uate pituitary and juxtasellar tumors in 37 patients representing 
a wide range of pathology . The value of the multiplanar facility 
of NMR is emphasized in providing accurate volumetric infor
mation and establishing the topographical relation of tumors to 
adjacent structures. Current limitations of the method and pos
sible future developments to improve diagnostic precision are 

discussed . 

Investigat ion of pituitary and parapituitary lesions can be partic
ularly exacting because c linical manifestations , including visual 
failure and endocrinological disturbances, may occur when the 
lesion is in its early stages. Appropriate management demands 
precise localization and a distinction among various pathologies so 
that the appropriate operative route or field for irradiation can be 
chosen [1]. Early detection of suprasellar extension of pituitary 
adenomas is particu larly important in preventing visual loss in 
patients undergoing medical treatment, especially when pregnancy 
occurs in women with prolactinomas, where there is a risk of 
accelerated tumor expansion [2]. Follow-up stud ies are valuable in 
assessing the effects of radiotherapy or drug therapy on tumor size . 
After plain sku ll radiography , computed tomography (CT) in the 
transverse axial plane is usually used to diagnose and evaluate 
tumors in the pituitary region [3-5]. Despite the, high quality of 
images now avai lable, it is sometimes difficu lt to determine the 
precise extent of extrasellar extension of pitu itary tumors and to 
diagnose microadenomas. Invasive procedures are often requ ired 
to confirm a suspected diagnosis of empty sella syndrome and to 
establi sh the relationship of any mass to the optic chiasm [6, 7]. 

Subjects and Methods 

Proton nuclear magnetic resonance (NMR) scans using steady
state free precession (SSFP) techniques were performed with a 
Picker resistive NMR unit on 10 normal vo lunteers and 37 patients 
with known pathology in the pitu itary region at the Queen 's Medical 
Centre, Nottingham. The cases studied comprised 12 chromophobe 
pituitary adenomas; five acromegal ies; four craniopharyngiomas ; 
three cases each of prolactinoma, ju xtasellar aneurysm, and empty 
sella syndrome; one case each of recurrent chordoma , hypothala
mic glioma, and nasopharyngeal carcinoma; and four co lloidal cysts 

of the third ventric le. 
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Procedure 

The normal pituitary gland is isodense with brain and is best seen 
on sagittal section. It is our prac tice to obtain a midline sag ittal scan 
and complement thi s with transverse and co ronal scans as appro
priate, using a slice thickness of 1 cm and an image time of 2 min . 
A typi cal examination of about eight sec tions takes 25 min . It is 
usually possible in no more than three attempts to obtain a section 
in which at least part of the third ventric le is included with the 
pituitary gland below. The normal gland is seen contrasted against 
a variable quantity of marrow and air within the basisphenoid. The 
optic chisam and optic nerves can be identified within the supra
sellar cisterns on sagittal and coronal sections. The anatomy of th e 
suprasellar c isterns shown on transverse section matches that seen 
with CT. 

Results 

NMR demonstrated- clearl y the presence and size of pituitary 
adenomas. Its multi planar facility was most va luable in delineating 
ex tra sellar extension. All tumors visualized by NMR were denser 
than brain tissue and all except one were homogeneous in texture. 
Although the bone of the fossa could not be seen, the degree of 
expansion of the floor could be observed from th e configuration of 
the inferior margin of the tumor on sagittal and coronal sections. As 
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Fig. 1.- Sagittal (A) and ax ial Iransverse (8) NMR scans of massive 
invasive ch romophobe piluilary show ext rase llar extension. 
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Fig . 2. - Sagittal (A) and coronal (8) NMR scans of chromophobe pituitary 

adenoma show suprasellar extension. 
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Fig. 3. -Sagillal NMR scan of chromophobe pituitary adenoma encroach

ing on suprasellar c isterns. 
Fig . 4.- Sagittal NMR scan o f bilobed c ran iopharyngioma encroaching on 

foramen of Monro. Low-density area is seen in each lobe; heavy peri pheral 
calcification is invisible. 
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Fig . 5. -Axial transverse NMR scan of large suprasellar aneurysm . 
Fig . 6.-Sagittal NMR scan of empty sella syndrome shows suprasellar 

c istern s extend ing into upper part of pituitary fossa. 

with CT, suprasellar extensions were seen in transverse axial sec
tions as a filling defect within the suprasellar c isterns. In larger 
tumors the cistern was completely obliterated or only the peripheral 
cerebrospinal fluid extensions were visible. Smaller degrees of 
encroachment on the suprasellar c istern were easily recognized in 
the sagi ttal plane. Parasellar extensions were c learly shown on both 
coronal and transverse sections. 

Figure 1 shows the NMR scans of a patient who presented wi th 
visual fa ilu re and headaches attr ibutable to invasive chromophobe 
pituitary adenoma. The sections demonstrate massive extrasellar 
extension of tumor upward, obliterating the front end of the thi rd 
ventric le and blocking the foramen of Monro with consequent 
ventricular enlargement; forward into th e ethmoid sinuses , laterally 
displacing the left temporal lobe; and backward , causing compres
sion and displacement of th e brain stem . Figure 2 shows a chrom
ophobe adenoma with a much smaller degree of supra- and para
sellar extension, and in figure 3 the tumor is virtually intrasellar. 

In all four cases of craniopharyngioma, the tumor encroached on 
the foramen of Monro and resulted in hydrocephalus. NMR scans 
of all four showed one or more discrete low-density areas within the 
lesion (fig . 4). However, the inability of NMR to show calc ification 
is a handicap, considering the value of this sign in d iagnosing 
craniopharyngioma. 

Our experience with three juxtasellar aneurysms indicated that 
these can probably be diagnosed with certainty using fl ow-depend
ent NMR sequences. The presence of rapidly fl owing blood pro
duced a zero signal on the fl ow-dependent (SSFP) scan (fig . 5) . 

The three cases of empty sella syndrome showed enlargement 
of the pituitary fossa. Two had no visual or endocrine symptoms; 
the third had profound hypopituitari sm presumed secondary to 
infarc tion of a pituitary tumor. NMR scans of all three showed the 
suprasellar cisterns extending into the pituitary fossa (fig. 6). No 
normal pituitary ti ssue was seen in the patient with hypopituitarism. 

In a patient with recurrent chordoma the anterior parasellar 
extension of the tumor was clearl y shown on coronal NMR section. 
The upward extension of a hypothalamic glioma in a patient who 
presented with gigantism and precocious puberty was better dem
onstrated on NMR than on CT scans. As with CT, colloidal cysts 
were visualized by NMR as areas of very high density within the 
anterior portion of the third ventric le. The midline sagittal scans 
were useful in defin ing the topographical relation of tumors to 
adjacent struc tures. 

Discussion 

We believe that with thinner sections, high-resolution scanning , 
and the use of spin sequences based on individual parameters NMR 
imaging will rival CT in the assessment of pituitary di sease. The 
multiplanar facility of NMR and its avoidance of ionizing radiation 
may then make it the preferred method of primary investigation. 
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