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) 2.33mm,

Table 1. Detection Rate of Measurable Extraocular Muscle by
Ultrasound

Percentage (No. of cases)

TO (n=28) N (n=38)
MR 100 (28) 100 (38)
LR 100 (28) 100 (38)
SR 60.7 (17) 63.1(24)
IR 78.6(22) 39.5(15)

TO: thyroid ophthalmopathy N : normal control group
MR : medial rectus, LR : lateral rectus,
SR : superior rectus complex, IR : inferior rectus

Fig. 1. An example of the measurement
of medial rectus muscle on transverse
(A) and superior rectus muscle com-
plex on longitudinal (B) sonogramsin a
patient with thyroid ophthalmopathy.
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Table 2. Mean thickness of Extraocular Muscle for Normal Control Group and Thyroid Ophthalmopathy
Meant SD (mm) P1 P2
N-US TO-US TO-CT
MR 2.33+ 0.34 3.35+ 0.83 3.54+ 0.50 <0.05 0.15
LR 2.31%+ 0.34 3.05+ 0.58 2.66x 0.67 <0.05 <0.05
SR 2.26x 0.27 3.41+ 0.59 3.84+ 0.95 0.11 0.07
IR 2.40+ 0.28 3.23+ 0.68 3.66x 0.82 0.12 <0.05
Mean of Total 2.32+ 0.33 3.25+ 0.69 3.43+ 0.74

Muscle (mm)

MR : medial rectus, LR : lateral rectus, SR : superior rectus complex, IR : inferior rectus
N-US : Sonogram for normal control group TO-US : Sonogram for thyroid ophthalmopathy
TO-CT : CT for thyroid ophthalmopathy
P1: p-value for N-US and TO-US

P2 : p-value for TO-USand TO-CT

Fig. 2. An example of the measurement
of medial and lateral rectus muscles on
axial (A) and superior rectus muscle
complex and inferior rectus muscle on
coronal (B) CT scans in a patient with
thyroid ophthalmopathy.



, Given-Wilson ~ (9)
CT
CT
CT
, CT
, CT
39), . B
, Willinsky (6) 16

centile value)

3.6mm (97.5th per-
, Given-Wilson (9)

21 2.9 mm( ,
1.7-40mm)
, 23 mm ( ,
1.6-3.1mm; 97.5th percentile , 3.1mm )
395%
78.6%
CT
CT
: 10-15
CT
, (orbital apex)

CT

[N

10.

11.

12.

13.

14.

CT

CT

. Rothfus WE, Curtin HD. Extraocular muscle enlargement: a CT

review. Radiology 1984;151:677-681

. Uhlenbrock D. Computed tomography in Graves' ophthalmopa-

thy - evaluation regarding the muscle size and density units.
Neurosurg Rev 1988;11:45-51

Byrne SF, Gendron EK, Glaser JS, Feuer W, Atta H. Diameter of
normal extraocular recti muscles with echography. Am J Ophthal-
mol 1991;112:706-713

Holt JE, O’ Connor PS, Douglas JP, Byrne B. Extraocular muscle
size comparison using standardized A-scan echography and com-
puterized tomography scan measurements. Ophthalmology 1985;
92:1351-1355

. Demer JL, Kerman BM. Comparison of standardized echography

with magnetic resonance imaging to measure extraocular muscle
size. AmJ Ophthalmol 1994;118:351-361

. Willinsky RA, Arenson AM, Hurwits JJ, Szalai J. Ultrasonic B-scan

measurement of the extraocular muscles in Graves' orbitopathy. J
Can Assoc Radiol 1984;35:171-173

. Netland PA, Dallow RL. Thyroid ophthalmopathy. In Albert DM,

Jakobiec FA, eds. Principle and practice of ophthalmology : clinical
practice. 2nd ed. Philadelphia: Saunders, 1994:2937-2955

. Forbes G, Gorman CA, Brennan MD, Gehring DG, llstrup DM,

Earnest F. Ophthalmopathy of Graves' disease: computerized vol-
ume measurement of orbital fat and muscle. AINR Am J Neurora-
diol 1986;7:651-656

. Given-Wilson R, Pope RM, Michell MJ, Canon R, McGregor AM.

A comparison with computed tomography. BrJ Radiol 1989;
62:705-709

Feldt-Rasmussen U, Kemp A, Bech K, Madsen SN, Date J. Serum
thyroglobulin, its autoantibody and thyroid stimulating autoanti-
bodies in the endocrine exophthalmos. Acta Endocrinol 1981;
96:192-198

Hallin ES, Feldon SE. Graves’ ophthalmopathy: Il. Correlation of
clinical signs with measures derived from computed tomography.
BrJ Ophthalmol 1988;72:678-682

Enzmann D, Marshall WH, Rosenthal AR, Kriss JP. Computed to-
mography in Graves' ophthalmopathy. Radiology 1976;118:615-620
Tadmor R, New PJF. Computed tomography of the orbit with spe-
cial emphasis on coronal sections: Part | Normal anatomy. J
Comput Assist Tomogr 1978; 2:24-34

Feldon SE, Weiner JM. Clinical significance of extraocular muscle
volumes in Graves' ophthalmopathy: a quantitative computed to-
mography study. Arch Ophthalmol 1982;100:1266-1269



2000;42:31-35

J Korean Radiol Soc 2000;42:31-35

Ultrasonic Measurement of the Extraocular Muscles:
A Comparison with CT*
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Ji-Hoon Kim, M.D., Choong Gon Choi, M.D., Dae Chul Suh, M.D., Young Kee Shong, M.D.?

'Department of Diagnostic Radiology,Asan Medical Center, College of Medicine, University of Ulsan
?Department of Internal Medicine, Asan Medical Center, College of Medicine, University of Ulsan

Purpose : To compare the usefulness of orbital ultrasound measurements of extraocular muscle thickness
with that of CT measurements in patients with thyroid ophthalmopathy.

Materials and Methods : Fourteen patients with thyroid ophthalmopathy underwent orbital ultrasound and CT
scanning, and 19 normal volunteers underwent ultrasound. For orbital ultrasound, a 5-10 MHz small part
probe was applied to bilateral closed eyelids. The medial and lateral rectus muscles were measured on trans-
verse scan, and the superior rectus complex and inferior rectus muscles on longitudinal scan. On orbital CT,
the medial and lateral rectus muscles were measured on axial scan, and the superior rectus complex and infe-
rior rectus muscle on coronal scan. The maximum thickness of the belly of each muscle was measured on both
ultrasound and CT. The ultrasound detection rates for each measurable muscle were assessed in both the thy-
roid ophthalmopathy and normal control group, and the statistical significance of the thickness of extraocular
muscles measured by ultrasound and CT was evalvated.

Results : In patients with thyroid ophthalmopathy and in the normal control group, all medial and lateral rec-
tus muscles were successfully measured by ultrasound. The detection rate for the superior rectus complex was
60.7 % in the thyroid ophthalmopathy group and 63.1% in the normal control group, and for the inferior rec-
tus muscle, 78.6 % and 39.5% in the two respective groups. A comparison of measurements of the thickness of
extraocular muscle using orbital ultrasound and CT showed no statistically significant difference between the
medial rectus muscle and the superior rectus complex, but a significant difference between the lateral and in-
ferior rectus muscle.

Conclusion : In these patients, all medial rectus muscles were easy measurable by ultrasound, and the thick-
ness thus determined was not different from that determined by CT. Orbital ultrasound is thus a useful
method for diagnosis and follow-up in patients with thyroid ophthalmopathy in whom the medial rectus mus-
cle is thickened.
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