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Calcified Intracranial Lesions:
Detection with Gradient-Echo-Acqui
Rapid MR Imaging

Scott W. Atlas'-? Seventeen patients with pas -IIy c.ll:l‘ll.d intracranial lesions, as documented by CT,
Robert . Grossman’ t
David B. Hackney!  spivecho tectmiques and rotuced fi ngle gradient-echo-acquisition (GEA) se-
John M. Gomor’ pal i scired in the abtencs of Tooe uulnﬂnqumy
":‘g}b:m‘ Bontan scans. In all 17 p.nenu jes showed marked hypointensity throughout the
9 entire area of calcification, mm:nlng the calcified s seen on CT. In contrast,
Larissa T. Bilaniuk'  gpin-echo findings in the calcified portions of the lesions were extremely variable,
Robert A. Zimmerman'  preciuding confident identification of calcification on these images. The depiction of
regions of calcification as marked hypointensity on GEA images can be ascribed to T2"
shortening from differing in
‘magnetic susceptibility, a phenomenon that s well documented in vitro, when various
diamagnetic solids are placed in aqueous suspension. However, we cannot exclude the
possible additional role of accompanying paramagnetic ions, which sometimes ar
present with diamagnetic calcium salts in various intracranial calcifications. Since the
hypointensity due to calcification on GEA images is not specific, noncontrast CT could
be used to confirmits :
Although this lack of specificity and the artifacts that emanate from diamagnetic
susceptibility gradients at or near air-brain interfaces somewhat imit the application of
GEA techniques, we sugg id MR imaging using GEA sequences can consist-
ently demonstrate intracranial calcification, and that this technique thus seems to be a
useful adjunct to conventional spin-echo imaging.

Although spin-echo (SE) MR imaging has rapicly evolved into the most sensitive

imaging technique for detection of most intracranial diseases [1, 2], one of its

deficiencies lies in its well-recognized inabilty to detect calcification consistently

[1-4]. Since the detection of calcification within certain intracranial lesions can

provide important differential information, and because CT is highly sensitive for

Leornis aricle appears I the M AP m®  calcification, this has been regarded as a imitation of MR, both as a screening tool
e 1 7 s s on 1SS 150255 a0 2 3 i to sl dagnoss.

September 23, Recently, investigators have used gradient-echo signal acquisition (GEA) rather

than SE techniques to maximize the detection of lesions having

oty f Nowroradclogy. Now Yok May 1987, magnetic susceptibilty differences, since T2" effects due 1o static fied gradients
" epartment of Racology, Hospia of the Ui created by the 180°

ol of Permsyhana, 3400 Spruce St Phadol- s used in SE sequences [5-9]. This technique has been especilly useful o
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treets, San Francisco, CA 94145. Address reprint gt magnetic susceptibility gradients that change static local magentic fields
requesis 10 S. W, Atas. "
Eoasid mockte: Memtion. W SB054 slightly, and consequently shorten T2* [10-14]. Early in our experience with
b 3 reduced flip-angle GEA rapid MR imaging, we noted that calcified choroid plexus
S50in Scasa-250, March/Apt 1008 was consistently and markedly hypointense on GEA images, whereas these same

MR Imaging of Cerebellopontine S Saa o areas  images (Fig. 1. Tnis observation prompted
Angle and Internal Auditory Canal
Lesionsat 1.5 T

Gary A. Press’ “The high-field, thir i i of
John R. Hesselink  tine angle and internal audi lesions . The i
include 20 acousti other (six involving
o it ararial nore and e invahing canilnerves X-XI soven meringiomas, ive
subdural fluid collections, four brainstem tumors with exophytic components, three
glomus jugulare tumors, one -pidumleld umr, and one bastar artery ancuryam, T
-, and p in all cases.

T1-weighted images most -ccum.lv Showed the ‘margins of the seventh and eighth
nerves in the mnm-l ‘auditory canal and were most sensitive i

in the cerebelloy i
by MR was provldtd most reliably by separation of the meningioma from the porus
acusticus and seventh and eighth nerves and not by signak-intensity differences. A
hypointense vascular rim was noted on MR in seven of 13 extracanalicular acoustic
tumors and in three of seven meningiomas.

Recent reports of MR imaging of the normal anatomy and of lesions of the
cerebellopontine angle (CPA) and internal auditory canal (IAC) at low [1-5] and
moderate [3, 6-8) magnetic field strengths have been most encouraging. Absence
of beam-hardening artifacts, multiplanar imaging capabilty, and greater intrinsic
soft-tissue contrast are emphasized as significant advantages of MR imaging
relative to high-resolution CT in the assessment of tumors of the CPA and IAC.
MR at 0.35 T was as accurate as gas CT in the diagnosis of all sizes of acoustic
tumors (7). The abiity to demonstrate the normal contents of the IAC by MR
faciltated differentiation of acoustic tumors from meningiomas and other lesions
originating in the CPA [4, 7). MR is now considered the diagnostic study of choice
for the evaluation of patients with suspected acoustic neurinoma [3, 4,

Prior reports of high-field-strength (1.5 T) MR of the CPA and IAC included only
afew abnormal patients (10}, described very small or intracanalicular tumors [11),
or combined results of moderate (0.5 T) and high-field-strength imaging with 10-
en/April 1 mm siice thickness [12]. We report the resuts of  large series of patients with
oas esie AR the CPA and IAC atahigh !
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