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To evaluate the movements of retrobulbar structures radiologically, we have developed a new
technique called “external ocular muscle movement CT” (EOM CT), in which dynamic CT
scanning is performed while the patient performs controlled eye movements. This new technique
was applied in one volunteer and 72 patients with external ophthalmoplegia due to orbital mass
lesion, hyperthyroid ophthalmopathy, blowout fracture, and other retrobulbar lesions.

EOM CT permits the assessment of extraocular muscle contraction in cases of blowout
fracture, the evaluation of muscular contraction in hypertrophy of the extraocular muscles, and
the diagnosis of adhesions between the extraocular muscles and intraorbital masses.

Radiation dose to the lens from EOM CT was measured using a phantom and TLD, and was
compared with that of conventional CT scanning with a 5 mm slice thickness. The dose to the lens
from EOM CT was three times higher than that for conventional CT in axial scanning, but in the
coronal section of the retrobulbar region, the dose to the lens from EOM CT decreases to one
twelveth of that of conventional CT. EOM CT promises to be a powerful modality for functional
evaluation of the extraocular muscles and other retrobulbar structures.
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Fig, 1 Scanning

While patient was gazing after the target slowly
moving from the normal side to the abnormal side,
10-second dynamic scan was practiced.
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Reconstraction

1 9 images
IFig. 2 Reconstruction
Nineteen images were reconstructed by the data
out of 10 second dynamic scan. Utilizing 0.6 sec-
ond of scan data per slice, at intervals of 0.5
second. Thus, each image overlapped the preced-
ing image by 0.1 second.
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Table 1 Clinical diagnosis

Hyperthyroid ophthalmopathy 28
Trauma 7
Blowout fracture 9
Intraorbital mass 9
Congenital desease 1
Others 18

Total 72
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EOM (External Ocular Muscle Movement) CT B35 & 45 F¥:

Fig. 3 Normal volunteer
For the normal volunteer, transaxial EOM-CT was
performed while the subject tracked from right to left.
The contraction and relaxation of the medial and lat-
eral rectus, as well as the movements of the optic nerve,
were clearly seen.
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Table 2 CT findings

(1) Normal 18
Hyperthyroid ophthalmopathy 23
Trauma 4
Blowout fracture 9
Intraorbital mass 9
Others 9

Total 72
(2)
Conventional CT
Normal  Abnormal
EOM CT
Normal 18 27(5) 45
Abnormal 2 25 27

20 52 | 72
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Fig. 4 case 1, Ophthalmoplegia of the right medial rectus
Transaxial EOM-CT was performed while the subject tracked from right to
left. The right eye (arrow) could not be adducted beyond the central position
and exhibited nystagmus, which was better shown on real time display.
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Fig. 5 case 2. Esotropia follow-
ing surgical correction of trau-
matic evulsion of the left eye

Transaxial EOM-CT was per-
formed while the subject tracked
from right to left. This is a case of
injury to the left eye resulted from
a motor vehicle accident. Evulsion
of the left eye was surgically cor-
rected. There was a loss of vision
in the eye, and injury to the optic
nerve was suspected. EOM CT
revealed poor contraction of the
left rectus, and displacement of
the left optic nerve during abduc-
tion. (arrow)
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Fig. 6 case 3. Left blowout fracture (coronal view)
Despite the two times of corrective surgery in the past, upward
and downward ophthalmoplegia did not improve. EOM-CT re-
vealed displacement and poor contraction of the left inferior
rectus.
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Fig. 7 case 4, Right blowout fracture (coronal view)
This patient exhibited downward ophthalmoplegia. EOM-CT
revealed displacement of the right inferior rectus. (arrow) In this
case, conservative treatment with careful observation was applied
because musclar contraction was good.

Fig. 8 case 5. Left blowout fracture (coronal view)
EOM-CT revealed displacement of the left inferior rectus.
(arrow) But, the contraction of the inferior rectus was good.
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Fig. 9 case 6, Right intraorbital tumor (coronal view)
The superior rectus and a metastatic tumor moved together, and adhesion
was diagnosed.

Fig. 10 case 7. Traumatic right intraorbital hematoma (coronal view)

This is a case of traumatic intraorbital hematoma. This patient exhibited
upward ophthalmoplegia of the right eye. The right superior rectus was
found to move independently of the hematoma.
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Table 3 Radiation dose to the lens

slice kV mA sec dose(R) Ratio
Conventional 5mm axial view 120 250 2 5.43 1.00
orbital CT
(1scan)
EOM CT 5mm axial view 120 150 10 16.93 3.12
19 scan) coronal 120 150 10 0.46 0.08
saggital 120 150 10 11.61 2.14
DWHEIZ AR TH - 72, IR CT BAr A2 E NI L D, BRI

(5) KRR

Wi > EOM CT (10 2%+ >) 281}
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whHETFME NG, —F, wikEimo EOM CT
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