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Technical Notes

EMI Scan Density of Methyl Methacrylate

IRVING EHRLICH," MORRIE E. KRICUN, AND CARLOS F. GONZALEZ

Methyl methacrylate is a self-polymerizing plastic cur-
rently used by neurosurgeons to secure bone flaps fol-
lowing cranioplasty and as a coating material following
the correction of itracranial aneurysms [1, 2]. We re-
cently encountered a case which prompted us to investi-
gate the density of methyl methacrylate on computed
tomography.

Case Report

A 54-year-old female presented with headaches. An arterio-
gram demonstrated a congenital aneurysm of the anterior com-
municating artery. No evidence of subarachnoid hemorrhage
was documented. The patient underwent surgery, and the aneu-
rysm was clipped and coated with methyl methacrylate. Be-
cause she did not fully recover consciousness, a CT scan was
performed several hours after surgery. A localized area of high
density was seen in the region of the aneurysm repair (fig. 1A).
The high density area was attributed to a combination of methy!
methacrylate and surgical clip. Five days later her condition
worsened. A repeat CT scan revealed an increase in size of the
high density area (fig. 1B). Opinions differed as to whether this
represented enlarging hematoma or just methyl methacrylate,
with the change in size attributed to patient position. The pa-
tient again underwent surgery and a small amount of blood was

found in the region of the previous surgery. Follow-up CT scan
1'/2 months later showed disappearance of the high density area
consistent with resolution of the hematoma (fig. 1C).

Density Determination

A phantom was made consisting of a 3.5 cm diameter
cylinder of methyl methacrylate 3 cm long in a plastic
container immersed in a larger container filled with vege-
table protein-based gelatin. Scans of the phantom were
performed at various levels using the EMI Mark | scan-
ning device with its standard 13 mm collimator, 160 X
160 matrix, and exposure factors of 120 kV at 33 mA (fig.
2).

The methyl methacrylate was found to be nonhomoge-
neous with a mean density of 19.5 EMI units and a stan-
dard deviation of = 6.4. This is similar to the densities of
liquid blood (13-28 units) [3] and gray matter (18-30
units) [4]. The gelatin was fairly homogeneous with a
mean density of 34 + 1 EMI units. The density of clotted
blood varies from 37-40.5 units in vitro [5] to 27-38 units
in vivo depending on the age of the hematoma (28 min-4
days) [3].

Fig. 1.—A, CT scan showing high density area in frontal region (arrow). B, Scan 5 days later at slightly higher level showing enlarged high density area

(arrow). C, Follow-up scan 1'/2 months later. High density area has resolved.
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Thus methyl methacrylate cannot be differentiated
from brain tissue by CT because they have similar densi-
ties. In a postoperative situation where methyl methacry-
late has been used and a mass is discovered of higher
density than brain tissue, the mass should not be consid-
ered methyl methacrylate.
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