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ABSTRACT

From January 1995 to December 1996, computed tomographic imaging of the
orbits was performed on 48 pediatric patients at the Department of Radiology, Faculty
of Medicine, Chiang Mai University. Pathological and/or clinical proofs of diagnoses
were successfully obtained from only 35 of these patients. in whom ocular (n=21) and
orbital (n=14) diseases were found. These ocular diseases included retinoblastoma (n=14)
and non-tumoral retinal detachment (n=3). the remainder were persistent hypertrophic
primary vitreous, congenital glaucoma, intraocular foreign body, and posttraumatic lens
aspiration. The orbital diseases included acute myeloblastic leukemia (n=3), preseptal
cellulitis (n=3), neurofibroma (n=2); the remainder were neuroblastoma, primitive
neuroectodermal tumor, rhabdomyosarcoma, capillary hemangioma, orbital cellulitis,
and optic neuritis. The computed tomographic findings of these patients are reviewed

and discussed.

INTRODUCTION

Imaging is particularly important and use-
ful in the very young child when clinical evalua-
tion of visual functions is difficult and may not be pre-
cise. Computed tomography (CT) represents an
important form of imaging for the evaluation of the
pediatric eye and orbit. since orbital fat provides ex-
cellent natural contrast for the demonstration of soft
tissue structures. Inaddition, bony details and calci-
fication are also well demonstrated by CT. * The
axial and coronal sectional imagings provided by CT
are well suited for the depiction of the complex ana-
tomic relationships of orbital structures.

MATERIALS AND METHODS

From January 1995 to December 1996, CT
of the orbits were performed on 48 pediatric pa-

tients in the Department of Radiology. Chiang Mai
University Hospital. Thirty-five patients who had had
pathological and/or clinical diagnoses of orbital ab-
normalities were retrospectively studied. In all cases.
the plain CT scans were performed on a GE Sytec
30001 scanner with the X-ray beam at 0 or -10 de-
gree from the orbitomeatal line with 5 mm slice thick-
ness. Postcontrast axial scans were obtained in 32
cases. The S mm thick coronal scans were performed
after enhanced axial scans in 15 cases.

The cases were divided into two groups.
those with ocular and those with orbital diseases,
according to the location of the lesions on CT
scans. Ocular disease was defined as lesions which
originated within the eye globe, orbital disease as
lesions arising in the extraocular orbital compartment.
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RESULTS

There were 17 boys and 18 girls, ranging
from 2 months to 14 years of age. The CT scans
demonstrated ocular diseases in 21 and orbital dis-
eases in 14 (Table 1).

The ocular diseases (Table 2) included
retinoblastoma (n=14) and non-tumoral retinal de-
tachment (RD) (n=3); the remainder were persis-

TABLE 1: Location of disease in CT scan
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tent hypertrophic primary vitreous (PHPV). con-
genital glaucoma, intraocular foreign body (FB)
and posttraumatic lens aspiration.

The orbital diseases included 8 orbital tu-
mors (Table 3); the remainder (Table 4) were
preseptal cellulitis (n=3), orbital cellulitis, optic
neuritis, and capillary hemangioma.

DISEAES

No. of patients

[. OCULAR DISEASES
A.  Congenital malformation:

Congenital glaucoma
PHPV

B.  Vitreoretinal disorder:
Retinal detachment

C. Tumor:
Retinoblastoma

D. Trauma:
Intraocular foreign body
Posttraumatic lens aspiration

21

1
1

s

14

II.. ORBITAL DISEASE
A. Infection:
Preseptal cellulitis
Orbital cellulitis

B. Inflammation:
Optic neuritis

C.  Vascular lesion:
Capillary hemangioma

D.  Tumor:
Acute myeloblastic leukemia
Neurofibroma
Neuroblastoma
Primative neuroectodermal tumor
Rhabdomyosarcoma

— et B )
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TABLE 2: Clinical and CT findings of ocular diseases

JAN. - APR. 1998. Volume IV Number |

patient SCX presenting site globe. No. of calei- enhance- | extraocular diagnosis

& age symptoms SN.L masses margin fication | ment extension

L1y F leukokona RE single good + + none retinoblastoma

2. 3y F leukokoria RE single good + + none retinoblastoma

3.2m F leukokora RE N single good + i none retinoblastoma

4 2m M leukokoria BE N,L multiple good + + none retinoblastoma

5.2y F leukokora LE N single good + + none retinoblastoma

6 14m F leukokoria BL L.L multple good + + none retinoblastoma

7 2y F leukokoria LE N single good + + none retinoblastoma

8. 9y F blindness LE multiple poor * + optic nerve retimoblastoma

9 8y F proptosis RE L single poor + + optic nerve & retinoblastoma

soll tissue
100 1y M leukokoria LE L smgle good + + oplic nerve retinoblastoma
11, 2y M leukokoria RE S single poor + + leptomemingeal | retinoblastoma
mvasion

12. 3m F leukokoria RE singlr good + o none retinoblastoma

13. 1y F leukokoria LE multiple good + + lacnmal gland | retinoblastoma

14 1y F leukokoria BE N multiple good % + none recurrent
retinoblastoma

15. 7y F leukokoria LE 5 sigle + none PHPV

16. 4y F leukokona RE N no mass - RD

17. 8y M leukokona RE N no mass - RD

18. 5y M leukokona RE N no mass = RD

19. 4m M cataract LE L no mass - congenital
glaucoma

2014y | M trauma LE N FB good metal none mtraocular FB

2. 2y | M trauma LE N no mass posttraumatic lens

asprration

RE = nght eye, LE =lefl eve, BE = both eve

S = small, N = normal, 1 = large
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TABLE 4: CT findings of non-tumoral orbital lesions.

DISEASES No. of patients

CT findings

Preseptal cellulitis 3

Swelling and enhancement of preseptal soft tissue,

Orbital cellulitis 1

Proptosis and swelling of left periorbital soft tissue
superomedial extraconal mass and enlarged left medial
rectus and superior rectus muscles, opacified left
maxillary and ethmoid sinuses.

Optic neuritis ]

Uniformly enlarged, enhanced left optic nerve.

Capillary hemangioma ]

Hyperdense enhanced extraconal lesion.

DISCUSSION

The spectrum of ocular and orbital pathol-
ogy in the pediatric age group is quite different
from that seen in adults.'?

Retinoblastoma is the most common pri-
mary intraocular malignant tumor of child-
hood.?*7 There were 14 cases of this tumor with
pathologically proven retinoblastoma, which is the
most common ocular disease (14/21 = 66%). This
was the only ocular tumor in this study. These af-
fected 10 girls and 4 boys, ranging from 2 months
to 9 years of age. Most of the patients (12) were
younger than 4 years of age. The most frequent
presenting symptom was leukokoria (n=12). Three
cases had bilateral retinoblastoma (Fig.1). In all
cases, the CT findings showed iso- to hyperdense
intraocular enhanced mass(es) with calcification.
Almost all of the tumors were well defined. Mul-
tifocal lesions were seen in 5 patients, including
three with bilateral retinoblastoma. The affected
globes were either normal in size (n=10) or en-
larged (n=5). Only one small globe appeared in
our study. Recurrent retinoblastoma in a postenu-
cleated eye was seen in one case of bilateral retino-
blastoma. Of the cases with extraocular invasion
(n=5), three had extension of the tumor along the
optic nerve (Fig.2) and retrobulbar soft tissue, one
had leptomeningeal involvement, and the remain-
der had lacrimal gland involvement. Clinically it
is frequently difficult to differentiate retino-

blastoma from benign diseases causing leukokoria
such as PHPV, Coat’s disease and toxocara
endophthalmitis.*¢* CT is essential for the radio-
logic diagnosis of retinoblastoma, primarily be-
cause it 1s most sensitive to calcification, an 1m-
portant feature distinguishing retinoblastoma from
other entities.” The presence of intraocular calci-
fication in children under 3 years of age is highly
suggestive of retinoblastoma.’” Retinoblastoma
is seen on CT as an intraocular mass lesion which
1s calcified in about 95% of cases and located pos-
terior to the lens. There 1s usually mild or moder-
ate enhancement of the tumor which helps to sepa-
rate the tumor from accompanying subretinal ef-
fusion. Bilateral retinoblastoma occasionally may
be associated with a pineal neuroectodermal tu-
mor, a so-called trilateral retinoblastoma.’” Three
of our patients had bilateral retinoblastoma with-
out evidence of pineal tumor. CT readily reveals
the size of the intraocular lesion and the impor-
tant role of CT is the delineation of the retro-or-
bital extent of the tumor and determining if the
optic nerve 1s involved or if there is intracranial
extension’. This information is of prognostic
value, as patients with tumors that have spread
beyond the confines of the globe have a life ex-
pectancy of only a few months.* The most com-
mon route of extraocular extension is along the
optic nerve; there can be extension into the sub-
arachnoid space.
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PHPV is the second most common cause of
leukokoria, but we had only one case (Fig.3).
Theoretically. PHPV results from failure of a por-
tion of the embryonic intraocular vascular system
to involute. CT findings of PHPV are micro-
phthalmia, diffuse high attenuation appearance of
the vitreous with intense enhancement of a thin,
triangular or S-shape band in the vitreous. The
enhanced band consists of remnants of the hya-
loid vascular system. Other reported findings have
been a small optic nerve and vitreous fluid-fluid
levels of differing attenuation resulting from the
recurrent hemorrhage in the subhyaloid or
subretinal space ® PHPV can be differentiated from
retinoblastoma by the presence of microphthalmia
and absence of calcification within the globe."’#

CT is important in the diagnosis of intraocu-
lar foreign bodies.'? A metallic foreign body as
small as 5 mm in diameter was detected in one of
our cases by CT with a slice thickness of 5 mm.
By this means, it is also possible to accurately
determine the location of a radiopaque foreign
body in relation to the globe.

Abnormalities that occur in the infected or-
bit were classified according to the involved struc-
tures and compartments, 1.e. the preseptal soft tis-
sues, and the intraconal. extraconal and
subperiosteal compartments.” In our study.
preseptal cellulitis was the most common mani-
festation of an orbital infection (Fig.4). Anatomi-
cally, the orbital septum serves as a barrier to the
extension of disease into the orbital proper. There-
fore, an important function of CT in this condi-
tion is to detect extension of disease into the orbit
proper and to evaluate the paranasal sinuses.'
Orbital cellulitis usually involves both the

20
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preseptal tissues as well as extraconal compart-
ment of orbital structures, as seen in one of our
cases (Fig.5). Acute inflammation of the orbit 1s
frequently secondary to extension from the eth-
moid sinusitis. Both inflammatory edema and
cellulitis were demonstrated with CT as increased
attenuation of orbital fat and enlargement of the
extraocular muscles.'? A medial extraconal soft-
tissue mass that caused proptosis and lateral dis-
placement of the globe and optic nerve was easily
recognized on CT.

There were 8 pathologically proven orbital
tumors in our studies (Table 3). Almost all of these
patients had proptosis. The most of the tumors
had extraconal hyperdense mass with homoge-
neous enhancement and well-defined margin.
Bone destruction was seen in two cases of acute
myeloblastic leukemia (Fig.6) and in one case of
neuroblastoma (Fig.7), all of which were aggres-
sive secondary tumors of the orbit. Acute myelo-
blastic leukemia was the most common orbital
tumor in our study. However, rhabdomyosarcoma
of the orbit, which 1s the most common orbital
malignancy in children, was found in only one of
our cases (F1g.8). There were only 5 different his-
tological types of tumors in our study with the
number of cases ranging from 1 to 3; therefore
these data cannot be considered representative of
the complete CT spectrum. Although CT scans
do not permit the specific feature or accurately
diagnose orbital tumors, CT scans do detect them
and show extension, particularly in the retrobulbar
space, in patients with proptosis.'”'" The tumor
masses can be located and identified according to
their relation to the muscular cone. Bone destruc-
tion is often present with aggressive lesions.
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Fig.1 Bilateral Retinoblastoma: CT scan demonstrates bilateral intraocular masses. A portion of both
masses is densely calcified.

Fig.2 Retinoblastoma of left eye involves optic nerve.
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Fig.3 PHPV: There is enhanced retrolental S-shaped mass that represents the hyperplastic primary
vitreous of left eye. The accompanying retinal detachment is seen as nonenhanced
hyperattenuating area.

Fig.4 Preseptal Cellulitis: Axial CT scan shows diffuse soft tissue swelling involving the lid and
conjunctiva anterior to the orbital septum.
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Fig.5 Orbital Cellulitis: Axial CT scan shows inflammatory edema of periorbital soft tissue and me-
dial extraconal compartment of left orbit secondary to ethmoid sinusitis.

Fig.6 Acute Myeloblastic [.eukemia: CT scan of 8-vear-old girl shows large. enhanced. infiltrative
mass involving paranasal sinuses with bone destruction and extension into both extra- and
intraconal spaces of right orbit

(]
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Fig.7 Neuroblastoma: CT scan of 3-year-old boy shows bone involvement from metastatic neuroblas-
toma with extraconal extension.

Fig.8 Rhabdomyosarcoma: Coronal CT scan shows homogeneous enhanced left orbital mass.
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Fig.9 Capillary Hemangioma: CT scan of 2-month-old boy shows lobulated, markedly enhanced

extraconal mass.

CONCLUSION

We reviewed the CT of pediatric orbits in
35 patients; 21 had ocular diseases and 14 had
orbital diseases. Retinoblastoma was the most
common ocular disease and the only ocular tumor
in our study. In the orbital group, orbital tumor
was found to be the most common lesion.

We found that CT is the optimal imaging
for demonstration and delineation of lesions in
pediatric orbits. Bony detail and calcification
show up very well on CT. Particularly in
retinoblastoma CT is considered to be the imag-
ing of choice in children under 3-4 years of age
who have leukokoria.
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