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Computed Tomography of Exophthalmos

—With Emphasis on the Value of Coronal Sections—
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Computed tomography was applied in the evaluation of unilateral and bilateral exophthalmos
secondary to various etiologies. Coronal computed tomography was routinely obtained in addition
to conventional transverse axial sections. A scanner used was a whole-body scanner (ACTA Scanner)
which eliminated the water bag and provided more flexibility in positioning the head with the tilting
capacity of the gantry. The overlapping technique was usually utilized as well as two-window-setting
technique for the image display.

Etiology of exophthalmos was elucidated in many patients by computed tomography. An intraorbital
tumor was demonstrated to good advantage in its extent and size in relationship to the eyeball and
extraocular muscles. In particular, inferior or superior displacement of the eyeball was clearly revealed
with the use of coronal sections. In exophthalmos due to hyperthyroidism enlargement of extraocular
muscles was shown as a cause of exophthalmos. Enlargement was usually seen on the posterior portion
of the muscles. The extraccular muscles of this condition were shown clearly in cross-section and minimal
enlargement of the muscles was appreciated with coronal sections. Pseudotumors were frequently found
adjacent to the posterior eyeball with frequent involvement of anterior portion of the extraocular muscles.
Tumors arising from adjacent structures and invading the orbits were demonstrated to good advantage.
Therefore, differenciation of various causes of exophthalmos was possible with computed tomography.

In addition, bone destruction of the orbital wall and adjacent bony structures together with soft tissue
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abnormality was simultaneously demonstrated with two-window-setting.

In our hands computed tomography has been one of the best techniques to evaluate exophthalmos.

Furthermore, coronal computed tomography provided additional and complimentary information to

the conventional transverse axial tomography. Exophthalmos was better evaluated when findings of

both sections were considered together.
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Table 1. Representative Cases with Exophthalmos Included in This Study

Case No. | Name | Age | Sex Side ggﬁiﬂhessi c?lfuns Diagnosis
1 M. K. 39 F Right ﬁ :Efléitd Ei:gg ;22::?:;]:11;;} :ﬁgz?gr neurinoma
2. K. H, 19 F Rignt R Intraorbital dermoid tumor
3. T. K. 43 M Left H pseudotumor of muscle
4, T. 8. 66 F Right H fibrosarcoma
5. Y. E. | 52 M Right Not done Intraorbital mesenchymoma
6. K. K, 45 F Left %+ Intraorbital tumor
7. T. Y. 41 M Left H+ Ethmoidal pyocele with orbital extension
8. J. T, 12 F Left + Sinusitis with intraorbital extension
9. T. M, | 53 M Left Not done Maxillary carcinoma
i0. F. §. | 63 F Left + Maxillary carcinoma
11. A, 1. 34 M Left + Pseudotumor
12, C. 5. 66 M Bilat Not done Intraorbital inflammation
13, M., S. 1M M Bilat Not done Metastatic tumor from neuroblastoma
14. S. Y. | 66 F Bilat H# Hyperthyroidism
15. J. T. 45 M Right +H Hyperthyroidism
16. H. H. | 20 F Bilat — Hyperthyroidism
17. M. A. | 43 F Right i+ Hypertrophy of extraocular muscles
18. S. §. 50 F Right - Carotid-cavernous sinus fistula
19, T. S. | 45 F Right + Carotid-cavernous sinus fistula N
* 4 :very useful, 4 :useful, — : not useful
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ekt (Fig.4),

fafifisseo 1 Gk, MREREE I ASBL R 2 XA
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VR ER o> i LR R B e Ao S h T
oL a5 E S IRERO T~ O WAL D B fe.
HUR IR UM 1 5 IIERZEHE C L, IR

A: Conventional tomographic section 3.0cm above
and parallel to Reid’s base line. There is a large
tumor in the middle and lateral portion of the
right orbit with minimal sparing of the medial po-
rtion of the orbit. The right eveball appears to be
displaced inferiorly. There is no definite bone
destruction. Minimal exophthalmos on the right

is noted.

N

B: Conventional tomography lem below A or 2.0cm
above the Reid’s base line. There is a solt tissue
density in the lateral retrobulbar space as well
as lateral to the eyeball. Evaluation of superior
or infereior displacement of the eyeball is rather

difficult.
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C: Coronal tomographic section through the posterior

v nf the avehs Thers ic a laros gnft
of the eyeball, 1here 15 a large soit

issue tumor in the superior lateral portion of the
right orbit with sparing of the medial portion of
the orbit. The eyeball is markedly displaced
inferiorly. The position of the eyeball is better
appreciated on the coronal tomographic section.

Iig. 1. Case 1. A 39-year-old female was opera-
ted upon for a neurinoma. in the superior and la-
teral aspect of the right orbit 1.5 years prior to
the present admission. Recently, the tumor rec-
wrred and re-exploration and removal of the tu-
mor was performed. Computed tomography was
performed after the second surgery to determine
the size of the remaining tumor.
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(Fig.1C, 2C, 3C, 4C, 5B).fEnll
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Wi AR & B X D LB
X, BRESFEE, LHEoEBEEE, REomELE
AR X D W St PVRRRERE
JENE, fiE o pyocele, bSiRIESS R £
#iEc, RE R, N, FREOBIEE A & L wliEg
R A L o EasnliEch ok, Ak

B 2 LMT
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A: Conventional transverse axial tomographic section
3cm above and parallel to the Reid’s base line.

1
| i
Ly

There is an increased density in the superior T&, AEfeh EF0EET5 o LEEL bR

e
portion of the left orbit.

A: Conventional transverse axial tomographic section
0.5cm above and parallel to the Reid’s base line.
There is a large soft tissue mass in the lateral
and inferior portion of the orbit. The margin of
the mass appears to be well outlined. The eyeball
on the right is not demonstrated on this side, whe-
reas the left eyeball is shown in its inferior aspect.

. B: Conventional tomography 0.5cm below A. The
eyeball appears to be slightly protruded on the
left with small soft tissue density in the retrob-
ulbar space. No other abnormality is seen.

C: Coronal tomographic section just prosterior to the
eyeball. There is a large soft tissue tumor in
the superior aspect of the orbit. The tumor is
well marginated.

Fig. 2. Case 3. A 43-year-old male developed

recent onset of left exophthalmos. There was no B: Conventional transverse axial tomogram 0.5cm
orbital pain or diplopia. A lem tumor was pal- above the Reid’s base line, same section as A
pable in the superior portion of the left orbit. with contrast enhancement. There is a soft tissue
Diagnosis was pseudotumor arising from the supe- mass in the orbit lateral and posterior to the eye-

rior rectus muscle, ball. There is marked enhancement of the tumor.



BE #1524 6 H25H

ball isonly partly shown; probably only the post-
erior aspect of the eyeball is shown on this sec-

tion. There is no evidenceofl bone destruction.

Fig. 3. Case 4. A 66-year-old female noted right
exophthalmos recently. No diplopia or orbital
pain was noted. External occular movements
were full. A tumor was palpable in the inferior
portion of the orbit. Diagnosis was fibrosarcoma.

A: Conventional transverse axial tomography 1.5cm

below and parallel to the orbitomeatal line. There
is a large soft tissue tumor in the ethmoid sinus
with destruction of the medial wall of the orbit
and extension into the medial portion of the
left orbit. There is marked exophthalmos on the
left. The nasal septum is slightly deviated to
the right.

C:

Conventional tomography 0.5cm above A or 0.5em
below and parallel to the orbitomeatal line. The

mass lesion in the ethmoid sinus with invasion

of the medial portion of the left orbit is well
seen. The posterior wall of the orbit is not des-
troyed. There was no enhancement of the tumor

by intravenous injection of contrast media.

Coronal section of the orbit and paranasal sin-
uses just posterior to the eyeball. There is a sofl
tissue tumor in the ethmoid si

s extending into
the medial portion of the left orbit by destroying
the medial orbital wall. The supperior portion
of the nasal cavity is also involved by the tumor.

With coronal Iumugrzl})hi(‘ section the 51lp('1'iur

and inferior extent of the tumor is well shown
as well as tumor invasion into the medial portion

ol the orbit.

Fig. 4. Case 7. A 4l-year-old male noted excess-

ive lacrimation 8 months prior to the present ad-
mission. He noted left exophthalmos 4 months
previously. Exophthalmometry showed 16mm on
the left and 12Zmm on the right. Pyvocele of the
left ethmoid sinus was drained.
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ove and parallel to the Reid’s base line. The
soft tissue abnormality fills almost entire retrob-
ulbar space with involvement of the lateral and
medial rectus muscles. The optic nerve is invol-
ved within the mass. The posterior portion of the
orbit is filled by the mass. There was no evide-
nce of contrast enhancement by injection of co-

ntrast media.

B: Coronal tomographic section through the orbit sli-

ghtly posterior to the eyeball. The superior rec-
tus musecle is slightly enlarged as well as the
medial rectus muscle on the left, probably due
to involvement by the pseudotumor. The eyeball
is slightly depressed by this abnormality.

Ilig. 5. Case 11. A 34-year-old male had relaping
left exophthalmos, which responds to steroid. He
developed left exophthalmos several weeks prev-
iously. Exophthalmometry revealed 22mm on the
left and 15mm on the right. Clinical diagnosis

was pseudotumor,
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