
16

ORIGINAL RESEARCH

HKJOphthalmol       Vol.9 No.1

ORIGINAL
RESEARCH

The accuracy of radiological
imaging in the diagnosis of orbital
lesions in a regional hospital
Alan C. K. Ng, MRCS, MMed (Ophth) (Singapore), Aaron T. K. Chu, MRCS, Ida Y. F. Io, FHKAM
(Ophth), Woon-Ming Chan, FHKAM (Ophth), Raymond K. K. Tse, FHKAM (Ophth)
Department of Ophthalmology, Caritas Medical Centre, Kowloon, Hong Kong, China.

Correspondence and reprint requests:
Alan C. K. Ng, Department of Ophthalmology, Caritas Medical Centre, 111 Wing Hong Street, Shamshuipo, Kowloon, Hong Kong, China.

Abstract

Aim: To compare the accuracy of radiological imaging
with pathological findings in patients with orbital space-
occupying lesions.
Patients and methods: This was a retrospective review
of the records of consecutive patients who underwent
orbitotomy for orbital masses in a regional hospital
during 1998 to 2002. Only records with preoperative
radiological reports and postoperative histopathological
reports available were reviewed.
Results: Thirty two patients’ records were reviewed. The
overall diagnostic accuracy of radiological imaging for
specific groups of lesions was 78.1%. The accuracy of
radiological imaging for the diagnosis of cystic lesions,
vascular lesions, lacrimal lesions, neurogenic lesions, and
lymphoid lesions was 100.0%, 83.3%, 60.0%, 50.0%,
and 28.6%, respectively. In terms of accuracy of detect-
ing malignancy, 17.6% of the lesions diagnosed as be-
nign by imaging studies were malignant by histology.
However, 50.0% of the lesions diagnosed as malignant
by imaging studies were benign by histology.
Conclusions: Radiological investigations have a high
specificity (0.92) and low sensitivity (0.28) for detect-
ing malignancy. Radiology has a high negative-pre-
dictive value (0.82) and low positive-predictive value
(0.50) for malignant lesions. Radiological reports from
the studied regional hospital are accurate for ruling out
malignant lesions and are relatively accurate for diag-
nosing cystic and vascular lesions.

Key words: Histology, Orbital neoplasms, Radiology

Introduction

A variety of space-occupying lesions may involve the orbit.1

The pathology of these lesions ranges from benign to
malignant.2 Most, if not all, patients presenting with sus-
pected space-occupying lesions will be advised to undergo
radiological investigations for primary evaluation. Thus,
the management of patients with orbital masses heavily
relies on the radiological findings. Using advanced imaging
technology of computed tomography (CT) and magnetic
resonance imaging (MRI), clinicians should be able to make
an accurate diagnosis for most patients. Many benign
tumors, such as capillary hemangioma, lymphangioma,
optic nerve glioma, optic nerve sheath meningioma, and
asymptomatic orbital cavernous hemangioma, no longer
require surgery.3 However, information about the accuracy
of the radiological findings, correlated with the patho-
logical or histological findings as a reference, is useful for
the management of orbital lesions. The aim of this study
was to evaluate the accuracy of the radiological findings
compared with the pathological or histological findings for
patients with orbital space-occupying lesions.

Patients and methods

This retrospective study reviewed the records of con-
secutive patients who underwent orbitotomy for orbital
masses in a regional hospital between 1998 and 2002. Only
records with preoperative radiological reports (CT and/or
MRI) and pathological or histological reports were assessed.
The radiological findings were reviewed and the radio-
logical diagnosis for each patient was defined by the
conclusive diagnosis given on the radiological report after
CT or MRI. If there was no conclusive diagnosis, the ‘most
likely’ diagnosis was the first of the differential diagnoses.
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The nature of the lesions reported by the radiologists
(whether benign or malignant) was also noted. Seven
radiologists were involved in reporting the CT or MRI films.
In general, the CT scans included axial and coronal images
with 5-mm or finer slice thicknesses. This method was
chosen according to Hammerschlag et al, who reported that
a slice thickness of 5 mm was optimal for most orbital scan-
ning to provide adequate resolution of the small structures.4

MRI was undertaken only if CT yielded insufficient infor-
mation for making the diagnosis or insufficient anatomical
detail for future surgical management. When MRI was
required, the radiologist determined the protocol. The basic
MRI orbital protocol consisted of the following:
• T1- and T2-weighted axial images through the orbits

using a 14- to 16-mm field of view and 3-mm thick slices
with 1-mm interspaces

• a similar fat-suppressed axial T1-weighted image with or
without a contrast-enhanced axial image

• coronal and/or parasagittal oblique fat-suppressed
T1-weighted images with identical fields of view and
slice settings.5

The use of contrast agent was decided by the radiologists.
The references for the accuracy of the radiological findings
were the histopathological results of the biopsy taken at the
time of orbitotomy.

Table 1. Accuracy of radiological imaging for the diagnosis of
orbital lesions.

Orbital lesion Accuracy of imaging (%)

Cystic 100.0

Vascular 83.3

Lacrimal 60.0

Neurogenic 50.0

Lymphoid 28.6

Table 2. Radiological and histological findings of 32 lesions reviewed.

Sex Age (years) Imaging study Radiological diagnosis Histological diagnosis

Female 59 CT Pseudotumor Benign Lymphoma Malignant

Female 37 CT/MRI Pseudotumor Benign Lymphoma Malignant

Female 55 CT Pseudotumor Benign Lymphoma Malignant

Male 64 CT Pseudotumor Benign Lymphoma Malignant

Female 71 CT Pseudotumor Benign Lymphoma Malignant

Male 66 CT Lymphoma Malignant Lymphoma Malignant

Female 50 CT Lymphoma Malignant Lymphoma Malignant

Female 4 CT Cyst Benign Epidermal cyst Benign

Male 4 CT Cyst Benign Dermoid cyst Benign

Female 2 CT/MRI Cyst Benign Dermoid cyst Benign

Female 73 CT Meningioma Benign Cavernous hemangioma Benign

Male 66 CT Lymphoma Malignant Cavernous hemangioma Benign

Male 43 CT Cavernous hemangioma Benign Cavernous hemangioma Benign

Female 39 CT/MRI Cavernous hemangioma Benign Cavernous hemangioma Benign

Female 51 CT Cavernous hemangioma Benign Cavernous hemangioma Benign

Female 36 CT Cavernous hemangioma Benign Cavernous hemangioma Benign

Female 39 CT Cavernous hemangioma Benign Cavernous hemangioma Benign

Female 43 CT Cavernous hemangioma Benign Cavernous hemangioma Benign

Male 69 CT Cavernous hemangioma Benign Cavernous hemangioma Benign

Female 44 CT Cavernous hemangioma Benign Cavernous hemangioma Benign

Female 50 CT Cavernous hemangioma Benign Cavernous hemangioma Benign

Female 54 CT/MRI Cavernous hemangioma Benign Cavernous hemangioma Benign

Female 5 CT Mixed adenoma Benign Cyst of lacrimal gland Benign

Female 72 CT/MRI Metastasis of malignancy Malignant Normal lacrimal gland Benign

Male 57 CT Pleomorphic adenoma Benign Lymphoepitheloid tumor Benign

Female 66 CT Pleomorphic adenoma Benign Pleomorphic adenoma Benign

Female 63 CT Pleomorphic adenoma Benign Pleomorphic adenoma Benign

Male 64 CT Nerve sheath tumor Benign Neurilemmoma Benign

Female 76 CT Hemangioma Benign Schwannoma Benign

Male 37 CT Fat Benign Fat Benign

Male 72 CT Lipoma Benign Lipoma Benign

Male 6 CT Lipoma Benign Lipoma Benign

Abbreviations: CT = computed tomography; MRI = magnetic resonance imaging.
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Results

Thirty two patients’ records were reviewed. Eleven patients
were men and 21 were women. The ages ranged from 2
to 76 years. The lesions were categorized according to the
imaging diagnoses (density, intensity, and site of the lesions).
Vascular lesions accounted for 37.5% of all lesions,
lymphoid lesions accounted for 21.9%, cystic lesions
accounted for 18.8%, lacrimal lesions accounted for 15.6%,
and neurogenic lesions accounted for 6.3%.

The overall accuracy in terms of specific groups of lesions
was 78.1% (25 of 32 diagnoses were correctly made by
radiological investigations). The accuracy of radiological
imaging for the diagnosis of cystic lesions, vascular lesions,
lacrimal lesions, neurogenic lesions, and lymphoid lesions
was 100.0%, 83.3%, 60.0%, 50.0%, and 28.6%, respectively
(Table 1).

Regarding accuracy of the diagnosis of malignancy, 5 of
28 lesions (17.6%) were diagnosed as benign at imaging
but were malignant according to histology. Two of 4 lesions
(50.0%) were diagnosed as malignant at imaging but were
benign according to histology (Table 2). The 5 lesions that
were radiologically diagnosed as benign and were found to
be malignant by histology were initially radiologically
diagnosed as pseudotumor. However, 3 lesions did not
respond to high-dose steroid as expected and 2 lesions re-
sponded with a small decrease in size in subsequent weeks.
All 5 patients underwent orbitotomy resulting in a patho-
logical diagnosis of malignant lymphoma. One patient with
radiologically diagnosed malignant lymphoma underwent
orbitotomy for debulking of the mass. The pathological
diagnosis was reactive mature lymphocytes and was more
likely to be pseudotumor. The second patient with radio-
logically diagnosed malignant lacrimal tumor (thought
to be a case of metastasis according to the clinical history)
underwent surgery for confirmation of the diagnosis.
Pathology showed normal lacrimal tissue.

Discussion

The diagnosis of an orbital lesion may be made according
to the imaging appearance.6 For example, the location of a
lesion within the orbit may serve as a clue to the diagnosis.
Certain lesions have a predilection for either the intraconal
or extraconal space. Whether an orbital disease is unilateral
or bilateral is also important. For example, pseudotumor and
metastases tend to involve the orbit bilaterally. Multicen-
tricity of lesions would suggest metastases, pseudotumor,
or lymphoma. Specific lesion characteristics such as the
appearance of the margin may be helpful — lesions with
well-defined margins are often benign, whereas vague,
poorly defined margins suggest an infiltrative process such
as lymphoma or pseudotumor. The shape of the lesion also
aids the diagnosis, especially vascular lesions that possess
components of a characteristic tubular shape. Cystic lesions
are recognized by a capsule that is of higher density than the
central contents. Calcification may be found in mixed

Figure 1. (a and b) Magnetic resonance images of the orbit
of a 44-year-old woman showing a mildly lobulated oval T1
isointense and T2 hyperintense soft-tissue mass with homog-
enous contrast enhancement. The diagnosis was cavernous
hemangioma. (c) A well-circumscribed lesion consisting of
irregular blood-containing spaces. (Hematoxylin and eosin stain;
original magnification, x 16.)

(a)

(b)

(c)
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Figure 2. (a and b) Computed tomograms of the orbit of a 59-year-old woman showing a hyperdense mass in the retrobulbar area of the
right orbit, slightly superior to the globe. No bony erosion was seen. The finding was suggestive of pseudotumor. (c) Repeat computed
tomogram showing no obvious decrease in the size of the mass after systemic steroid was given for 3 weeks. A malignant lesion was
suspected. (d) Malignant lymphoma showing sheets of abnormal small lymphoid cells, many of which possess small amounts of pale
cytoplasm. (Hematoxylin and eosin stain; original magnification, x 200.)

tumors of the lacrimal glands, cavernous hemangiomas,
retinoblastomas, orbital varices, the capsule of dermoids,
optic nerve sheath meningiomas, and optic gliomas. Bone
destruction is an important clue to the diagnosis of orbital
lesions. Frank bone destruction generally signifies an ag-
gressive or malignant process, whereas smooth erosions or
molding indicates a long-standing benign lesion. Hyperos-
tosis is noted in fibrous dysplasias, meningiomas, and lacri-
mal gland tumors.6-8

CT is a good choice for viewing almost every lesion in the
craniofacial area except for the intracanalicular optic nerve.9

Although MRI is considered to be a superior technique for
evaluating soft tissues, in the orbit, most pathologic processes
are adequately demonstrated by CT.10 Thus, in this study,
not all patients required both CT and MRI scans. Only those
patients for whom CT yielded insufficient information for
making the diagnosis or insufficient anatomical detail for
future surgical management underwent MRI.

In this series of patients, the accuracy of the diagnosis
of orbital cystic, vascular, lacrimal, neurogenic, and lymph-
oid lesions was 100.0%, 83.3%, 60.0%, 50.0%, and
28.6%, respectively. Radiological diagnosis was most
accurate for cystic and vascular lesions and was less accu-
rate for lacrimal, lymphoid, and neurogenic lesions. This
finding may be due to the fact that cystic and vascular
lesions have characteristic features that are easily recogniz-
able radiologically (Figure 1). On the other hand, malig-
nant lesions such as lymphoma are particularly difficult
to differentiate from benign inflammatory conditions of
the orbit (Figure 2).

Radiological investigations were found to be accurate for
ruling out malignant conditions, with a high specificity
(0.92) and low sensitivity (0.28) for detecting malignancy.
Radiological imaging also has a high negative-predictive
value (0.82) and low positive-predictive value (0.50) for
malignant lesions. This may be due to overcautiousness

(a) (b)

(c) (d)



20

ORIGINAL RESEARCH

HKJOphthalmol       Vol.9 No.1

References

1. Shields JA. Diagnosis and management of orbital tumors.
Philadelphia: Saunders; 1989:89-388.

2. Kanski JJ. Clinical ophthalmology. A systematic approach.
4th ed. Oxford: Butterworth Heinemann; 1999:574-584.

3. Shields JA, Shields CL, Scartozzi R. Survey of 1264 patients
with orbital tumours and simulating lesions. The 2002 Mont-
gomery Lecture: Part 1. Ophthalmology 2004;111:997-1008.

4. Hammerschlag SB, Hesselink JR, Weber AL. Computed to-
mography of the eye and orbit. Norwalk: Appleton Century
Crofts; 1983:24-25.

5. De Potter P, Shields JA, Shields CL. MRI of the eye and orbit.

New York: Lippincott Williams and Wilkins; 1995:8-17.
6. Gonzalez CF, Becker MH, Flanagan JC. Diagnostic

imaging in ophthalmology. New York: Springer-Verlag; 1986:
29-37.

7. Gyldensted C, Lester J, Fledelius H. Computed tomography
of orbital lesions. A radiological study of 144 cases.
Neuroradiology 1977;13:141-150.

8. Lloyd GAS. CT scanning in the diagnosis of orbital disease.
Comput Tomogr 1979;3:227-239.

9. Masters BR. Noninvasive diagnostic techniques in ophthal-
mology. New York: Springer-Verlag; 1990:25-46.

10. Sassani JW. Ophthalmic pathology with clinical correlations.
Philadelphia: Lippincott Raven; 1997:1-76.

in ruling out a malignant lesion. However, there were 7
radiologists involved in commenting on the films, which
minimized the likelihood of overcautious practice by a single
radiologist.

The results of this series have shown that radiological
findings are accurate for diagnosing non-malignant lesions
and are relatively accurate when the lesions are either cystic
or vascular. This preoperative information assists the
management decision. As orbitotomy is not without risks,
an accurate preoperative diagnosis by radiological investi-
gation is essential for managing patients with orbital
masses. Clinical information given on the radiology request
forms by the ophthalmologists can facilitate the diagnosis.
Collaboration and discussion between clinicians and

radiologists are therefore essential for making accurate
radiological diagnoses.

This study aimed to provide an idea of the accuracy of
radiological reports for the management of orbital lesions.
The study was limited by a relatively small sample size,
observer bias (each radiological report was commented by
only 1 radiologist), and selection bias (only those patients
who underwent orbitotomy were recruited, thus excluding
all patients who did not undergo surgery). Therefore, the oc-
currence of different orbital tumors in this series was not com-
parable to a recent survey of patients with orbital tumors and
simulating lesions.3 However, radiological reports were found
to be accurate for ruling out malignant lesions and were
relatively accurate for diagnosing cystic and vascular lesions.
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