Providing Choice & Value | ) fesees

CONTACT REP

AJNR

Thisinformation is current as
of July 16, 2025.

Celebrating 35 Years of the AJNR: May 1983
edition
AINR Am J Neuroradiol 2018, 39 (5) 992

doi: https://doi.org/10.3174/gjnr.PO061
http://www.ajnr.org/content/39/5/992


http://www.ajnr.org/cgi/adclick/?ad=57967&adclick=true&url=https%3A%2F%2Fmrkt.us-marketing.fresenius-kabi.com%2Fajn1872x240_july2025
https://doi.org/10.3174/ajnr.P0061
http://www.ajnr.org/content/39/5/992

The Application of NMR Imaging to the Evaluation of
Pituitary and Juxtasellar Tumors

R. C. Hawkes,' G. N. Holland,"* W. S. Moore,” R. Corston,® D. M. Kean,* and B. S. Worthington*

Nuclear magnetic resonance (NMR) imaging was used to eval-
uate pituitary and juxtasellar tumors in 37 patients represennng

Procedure

a wide range of pathology. The value of the y
of NMR Is smphasized 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.

Investigation of pituitary and parapituitary lesions can be parti
ularly exacting because clinical 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 particularly important in preventing visual loss in
treatment, especi

curs in women with prolactinomas, where there is a risk of
accelerated tumor expansion (2). Follow-up studies are valuable in
assessing the effects of radiotherapy o drug therapy on tumor size.
After plain skull 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 available, it is sometimes difficult to determine the
precise extent of extrasellar extension of pituitary tumors and to
diagnose microadenomas. Invasive procedures are often required
to confirm a suspected diagnosis of empty sella syndrome and to
establish 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
Picker resistive NMR unit on 10 normal volunteers and 37 patients
with known pathology in the pituitary region at the Queen's Medical
Centre, Nottingham. The cases studied comprised 12 chromophobe
pituitary adenomas; five acromegalies; four craniopharyngiomas:
three cases each of prolactinoma, juxtasellar aneurysm, and emply
mn. syndrome: one case sech of recurrent cmmoma hypothala-

o! lha third ventricle.
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a scan
and complement this with transverse and coronal scans as appro-
priate, using a slice thickness of 1 cm and an image fime of 2 min.
A typical examination of about eight sections 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 ventricle is included with the
pituitary gland below. The normal gland is seen contrasted against
S valtie quantty of v and ok witn e beslsphenli. The
optic chisam and oplic nerves can be identified the supra-
el Ao el v ol e The sy o 8
suprasellar
with CT.

Results

NMR demonstrated”clearly the presence and size of pituitary
‘adenomas. its multiplanar facility was most valuable in delineating
extrasellar 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 the configuration of
the inferior margin of the tumor on sagittal and coronal sections. As
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Preliminary Clinical Results of Proton ('H) Imaging of
Cranial Neoplasms: In vivo Measurements of T, and

Mobile Proton Density

Thomas J. Brady,' Ferdinando S. Buonanno, lan L. Pykett,' Paul F. J. New,' Kenneth R. Davis,'

Gerald M. Pohost,® and J. Philip Kistler

Proton nuclear magnetic resonance (NMR) images reflecting
T, relaxation time and approximating proton density were ac-

qulred and used to gener

T, rate (1/T,) maps. By region-of-

interest selection, measurements of T, relaxation time were
e o e ohaee o the imaging plane. Such tech-

study. Histopathologic confirmation of the diagnosis was obtained
in six patients.

NMR images were obtained using a prototype head imaging
system developed by Technicare Corp. (Solon, OH). A static mag-
netic field of 0.147 tesla, comesponding 1o a proton resonance
frequency of 6.26 MHz, is generaled by a four coil, resistive

postoperative changes, radiation necrosis

NMR images exhibit a high lesion-detection sensitivity. In
tient ificit o b

Uiy puise sequences, as pre-
msty reported [5]. Postprocessing of the data allows reconstruc-

areas appear as lesions darker than surrounding normal brain,
reflecting a decreased proton density, prolonged T, values, or

both. T, relaxation times are prolonged within neoplastic foc

however, absolute T values overlap with those found in other
lesions.

During the last decade, in vitro nuclear magnetic resonance

(NMR) spectroscopic studies by

several investigators [1-3] have

1o those of CT scans. Reconstruction of data from a saturation
recovery-type technique with the 90°-90° interpulse delay r set to
1 sec generates images where the signal intensity is mainly de-
pendent on mobile proton density (PD). Reconstruction of data from
an inversion-recovery (R type of sequence wilh the 180°-90°

7 set 10 400 msec heavily

Ti-weighted
that i, equal in all directions.

demonstrated prolonged proton T, relaxation times in various ma-
Konart tecies when compared whk vakues s trom rorad
. Prolongation of T, in tumors has been associated with,  Results and Discussion
amoﬂu other things, an increase in tissue water content [4) how-
producing Figure 1 contains representalive images through a ventricular
Cucidated. plane in a normal volunleer. The image that approximates PD (fig.
1A) has uniform signal intensity within the brain parenchyma but
' 1
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