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Abstract:

Introduction: Orbital neoplasm in adult

comprises a broad spectrum of benign and

malignant entities. Cross-sectional imaging plays

a valuable role in characterization of these lesions

and in evaluation of disease extent, supplementing

clinical, ophthalmologic examination and

providing information beyond what can be seen at

fundoscopy. With modern CT scanning techniques

and the dramatic improvement in resolution, the

majority of questions raised by the practicing

ophthalmologist are answered by a non-invasive

imaging modality like multi detector CT scan.

Objective: This was a prospective study to find

out the sensitivity, specificity, accuracy, positive

predictive value (PPV) and negative predictive

value (NPV) of Multi Detector Computed

Tomography (MDCT) in the diagnosis of orbital

tumors in adult patients.

Methodology: This study also characterized the

lesion whether benign or malignant on the basis

of CT findings and to find out the type and

frequency of orbital tumor in adult patients having

orbital tumors. For this purpose, a total number

of 60 consecutive patients were included in this

study having orbital tumor.

Results:  Mean age of the patients was 43.2 ±12.3

years with range from 18 years to 75 years. Out of

60 patients, 43(71.6%) cases were benign and

17(28.3%) cases were malignant diagnosed by

MDCT. In histopathological findings, 44 (73.3%)

cases were benign and 16 (26.7) cases were

malignant. The validity test of CT scan in the

evaluation for malignant tumors showed sensitivity

of 81.3%, specificity of 90.9%, accuracy of 88.3%,

positive predictive value of 76.5% and negative

predictive value of 93.0%. The validity test of CT in

the evaluation of benign tumors showed that the

sensitivity was 90.9%, specificity was 81.3%,

accuracy was 88.3%, positive predictive value was

93.0% and negative predictive value was 76.5%.

Conclusion: Multi detector Computed

Tomography is a sensitive and specific diagnostic

modality for discrimination of benign and

malignant orbital tumors

Key words: MDCT, Benign and Malignant

neoplasms.

Introduction:

Orbital neoplasm in adult comprises a broad
spectrum of benign and malignant entities. Cross-
sectional imaging plays a valuable role in
characterization of these lesions and in evaluation
of disease extent, supplementing clinical,
ophthalmologic examination and providing
information beyond what can be seen at fundoscopy1.

Tumors of the orbit are rare diseases in ophthalmic
pathology (3.5-4%). They are a great challenge for
the ophthalmologist since they present with a
variety of signs & symptoms and they are often
difficult to diagnose at the initial stage. All
anatomic structures of the orbit can give rise to
neoplasm. Primary orbital tumors include benign
and malignant neoplasms2,3.

Advent of CT & MRI has revolutionized the
diagnostic imaging of orbit & its contents. MRI with
its superb soft tissue contrast & multiplanar ability
provides excellent rendering of orbital anatomy but
is limited by lack of wider availability & high cost.
On the other hand easy availability and operability,
good maintenance and speed makes CT scan an
affordable diagnostic tool in orbital diseases under
existing circumstances and present set up.
However, information about the accuracy of the
radiological findings, compared with the
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pathological or histological findings as a reference,
is useful for the management of orbital lesions4.

With modern CT scanning techniques and the
dramatic improvement in resolution, the majority
of questions raised by the practicing
ophthalmologist and requiring a non-invasive
imaging modality are answered by ordering a CT.
Indeed, MR provides some advantages like better
soft tissue contrast, and it excels particularly with
optic nerve lesions or lesions at the orbito-cranial
junction but for the remainder of orbital pathologic
conditions CT is just fine. To conclude, our final
judgment in the CT-MRI stand-off is that in
general CT should remain as the primary go-to
diagnostic imaging modality for the orbit. An MRI
could be ordered as a secondary diagnostic tool in
orbital vascular lesions, lesions at the orbito-
cranial junction, and when the relation to the optic
nerve is not entirely clarified on CT5.

Berges et al6 have concluded that when there is a
clinical or sonographic suspicion of extraocular
extension, CT is very helpful in demonstrating the
extent of this orbital extension. They recommended
that CT has to be performed first, often leading to
an accurate final diagnosis when bony walls are
involved. Moreover, the mapping possible with CT
is clearly more precise and reproducible. These
images are very useful for the surgeon in deciding
on the surgical approach for reference during
surgery. This study will help our people to save
their hard earnings.

Materials and methods:

This was a prospective study. Initially 73 patients
of clinically suspected for orbital masses were
included in this study. Patients with trauma, who
had bony lesion only, patients with foreign body
in eye, clinically diagnosed as thyroid
ophthalmopathy and who did not undergo surgery
were excluded from the study. Five patients were
not willing to undergo surgery, four patients were
not fit for surgery, four patients had no
histopathological report. Therefore, according to
inclusion criteria a total of 60 patients were finally
enrolled in this study. The age of the patients
ranged between 18-75 years. The study was
carried out in the Department of Radiology &
Imaging and Department of Ophthalmology,
BSMMU, Dhaka and Department of Oculoplasty,
National Institute of Ophthalmology, Dhaka
during the period of July 2016 to June 2017. Non-
contrast and contrast MDCT was performed using
64 slice CT machine with appropriate orbital
protocol. These patients underwent surgery and

sample were sent for histopathology. These
histopathology reports were collected which were
compared with MDCT findings.

Results and observations:

The mean age was found 43.2±12.3 years with range
from 18 years to 75 years. Of them 51.7% were male
and 48.3% were female with a male female ratio of
1.07:1. Regarding CT findings, most of the lesions
were iso-dense (76.7%) and most of the orbital
masses had both intraconal and extraconal location
(40%). Provisional diagnosis by MDCT identified
43 (71.7%) as benign and the rest 17 (28.3%) as
malignant. Whereas, histopathology revealed 44
(73.3%) as benign and 16 (26.7%) as malignant
cases. Most common benign lesion was orbital
pseudotumor (31.7%) and that of malignant tumor
was lymphoma (13.7%) diagnosed by CT scan.

Table-I

Distribution of the study patients by CT finding

(n=60)

CT finding No of patients Percentage

Density
Isodense 46 76.7
Hypodense 00 00
Hyperdense 11 18.3
Mixed 03 05

Location
Intraconal 19 31.6
Extraconal 17 28.3
Both intra & extra conal 24 40

Margin of the lesions
Well defined 24 40
Poorly defined 36 60

Optic nerve involvement
Involved 18 30
Not Involved 42 70

Contrast enhancement
Enhanced 58 96.7
Not enhanced 02 3.3

Bony involvement
Involved 10 16.7
Not involved 50 83.3

PNS involvement
Involved 06 10
Not involved 54 90

Type of lesion
Benign 44 73.3
Malignant 16 26.7

Intracranial extension 05 8.3
Calcification 02 3.3
Extra ocular muscles 28 46.6
involvement
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Table-II

Comparison of the study patients by CT and histopathology findings (n=60).

Disease                                                      No of patients with Percentage

By CT scan By histopathology

Benign

Orbital Pseudotumor 19 (31.7%) 17 (28.3%) + 02 Lymphoma

Cavernous Haemangioma 15 (25%) 14 (23.3%) +01 Schwannoma

Dermoid 02 (3.3%) 02 (3.3%)

Schwannoma 01 (1.7%) 01 (1.7%)

Pleomorphic adenoma of lacrimal gland 04(6.7%) 03 (5%) +01 adenoid cystic Ca

Optic nerve sheath meningioma 02 (3.3%) 02 (3.3%)

Malignant

Lymphoma 08 (13.7%) 05 (8.3%) +03 inflammatory

Metastasis 05 (8.3%) 04 (6.7%) +01 inflammatory

Adenoid cystic Ca of lacrimal gland 01(1.7%) 01(1.7%)

Meibomian gland Ca 02 (3.3%) 02 (3.3%)

Haemangiopericytoma 01(1.7%) 01(1.7%)

Table-III

Comparison between CT and histopathology

findings

Diagnosis CT Diagnosis Histopathological
Diagnosis

Benign 43 44
Malignant 17 16

Table III shows a comparative picture of diagnosis

of orbital tumor in adult patient through MDCT

and Histopathology. Provisional diagnosis through

MDCT identified 43 (71.7%) as benign and the rest

17 (28.3%) as malignant. Whereas, histopathology

revealed 44 (73.3%) as benign and 16 (26.7%) as

malignant cases.

Table-IV

Comparison of CT finding with Histopathological finding for malignant tumor.

CT finding                                                Histopathological finding Total

Positive forMalignancy Negative forMalignancy

+ve for Malignancy 13(True + ve) 4(False + ve) 17

- ve for Malignancy 03(False - ve) 40(True - ve) 43

Total 16 44 60

Table-V

Comparison of CT finding with Histopathological finding for benign tumor.

CT finding                                           Histopathological finding Total
Positive forBenign Negative forBenign

+ ve for Benignity 40 (True + ve) 03 (False + ve) 43

- ve for Benignity 04 (False - ve) 13 (True - ve) 17

Total 44 16 60
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Table-VI

Sensitivity, specificity, accuracy, positive and

negative predictive values of the CT scan

evaluation for orbital tumor in adult.

Validity test Malignant Benign

Sensitivity 81.3 90.9

Specificity 90.9 81.3

Accuracy 88.3 88.3

Positive predictive value 76.5 93.0

Negative predictive value 93.0 76.5

Fig 1: Cavernous haemangioma: Pre-contrast

axial CT scan showing, hyperdense intraconal

lesion in right orbit.

Fig 2: Meibomian gland carcinoma: Pre-contrast
axial CT scan showing, irregular soft tissue
density mass at left upper eye.

Fig 3: Orbital Pseudo-tumor: Pre-contrast axial

CT scan showing, thickening of extraocular

muscles of right globe causing proptosis.

Fig 4: Orbital Pseudo-tumor: Post-contrast axial

CT scan showing, enhancement of thickened

extraocular muscles of right globe.

Fig 5: Dermoid: Pre-contrast axial CT scan

showing, mixed density (fat and soft tissue) mass

at anteromedial aspect of right orbit.
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of orbital tumor in adult evaluated by
Multidetector Computed Tomography (MDCT)
and to establish the usefulness of Multidetector
Computed Tomography for identification of orbital
tumor. This study also characterizes the lesion
whether benign or malignant on the basis of CT
findings and to find out the type and frequency of
orbital tumor in adult patient as well as to assess
the demographic and clinical features of patients
having orbital tumor.

A total of 60 patients with suspected orbital
masses, who attended in the Department of
Radiology & Imaging, Department of
Ophthalmology, BSMMU and Department of
Oculoplasty, National Institute of Ophthalmology,
Dhaka during the study period from July 2016 to
June 2017 were included in this study. The
patients referred with different clinical problems
like unilateral exopthalmos with a suspicion of
posterior orbital tumor (POT), POT with
involvement of the 2nd, 3rd, 4th or 6th cranial
nerves, a lower degree of suspicion for the
exclusion of POT, anterior orbital tumor were
enrolled in this study. The present study findings
were discussed and compared with previously
published relevant studies.

Regarding the CT findings, it was observed in this
present study that 76.7% patients had isodense,
31.6% had intraconal & 28.3% had extraconal, 40%
had well defined lesions, 30% had optic nerve
involvement, 96.7% had contrast enhancement,
16.7% had bony involvement, 10% had PNS
involvement, 73.3% had benign, 8.3% had
intracranial extension and calcification found in
3.3% of the patients. Honavar and Manjandavida7

found that OCH had the propensity to occur in
the intraconal space (87%) and lateral to the optic
nerve (47%), a distribution that mirrors the
distribution of small arteries and arterioles in the
orbit. On the other hand Vijayvargiya and Shukla8

study found 28.0% of orbital lesions were classified
as inflammatory, 15% lesions were benign and the
remaining 57% of orbital lesions were classified
as malignant lesions, which differ with the current
study.

In this current study 43 benign cases were
identified by MDCT  and it was observed that
orbital pseudotumor was most common (31.7%)
followed by cavernous haemangioma (25%),

Fig.-6: Dermoid: Post-contrast axial CT scan

showing, mild enhancement of the lesion.

Fig 7: Orbital metastasis: Pre-contrast axial CT
scan showing, soft tissue lesion with bony
destruction at posterosuperior aspect of left orbit
with extension into left frontal sinus.

Fig 8: Orbital metastasis: Post-contrast axial CT
scan showing, enhancement of the lesion.

Discussion:

This cross-sectional study was carried out with
an aim to find out the sensitivity, specificity,
accuracy, positive predictive value (PPV) and
negative predictive value (NPV) for the diagnosis
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pleomorphic adenoma of lacrimal gland (6.7%),
optic nerve sheath meningioma, dermoid (3.3%)
and schwannoma (1.7%). Ushalatha and
Sambasivarao4 found in their study that orbital
pseudotumor was the most common benign orbital
mass lesion in 26% of patients followed by optic
nerve glioma (10%), haemangioma (8%) and
dermoid cyst (6%), which support the present
study.

In this current study, 17 malignant cases
diagnosed by CT scan and it was observed that
13.4% patients had lymphoma followed by 8.3%
had metastasis, 3.3% had meibomian gland
carcinoma, 1.7% had adenoid cystic carcinoma of
lacrimal gland and 1.7% had hemangiopericytoma.
Similarly, Honavar and Manjandavida7 reported
that lymphoma was the most common malignant
neoplasm (12.0%), which is closely resembled with
the present study.

In this study it was observed that a total 17 cases
were identified as malignant evaluated by MDCT,
among them 13 cases were true positive, 4 cases
were false positive, 3 cases were false negative
and 40 cases were true negative confirmed by
histopathology. Akinmoladun et al9 studied 66
patients by CT scan and predicted that true
positive and false negative for malignant orbital
lesions were 29 and 1 respectively and the false
positive and true negative were 7 and 29
respectively, which is comparable with the current
study.

Sensitivity and specificity of MDCT in the
diagnosis of malignant orbital tumor of this study
was 81.3% and 90.9% respectively and that of
regarding benign tumor was and 90.9% and 81.3%.
Shah et al10 studied the validity of MDCT for
diagnosing orbital neoplasm and found sensitivity,
specificity and accuracy were 50-100%, 96.95-100%
and 96-100% respectively.

CT is a good choice for viewing almost every lesion
in the craniofacial area except for the intra
canalicular optic nerve. CT scan is highly useful
in describing the precise location and extent of the
lesion and is fairly accurate in lesion
characterization. An accurate preoperative
diagnosis by CT is essential for managing patients
with orbital masses. Collaboration and discussion
between clinicians and radiologists are therefore
essential for making accurate radiological
diagnoses.

Conclusion:

With the present study results it can be concluded
that the Multi detector Computed Tomography is
a sensitive and specific diagnostic modality for
discrimination of benign and malignant orbital.

References:

1. Tailor TD, Gupta D, Dalley RW, Keene CD
and Anzai Y. Orbital neoplasms in adults:
clinical, radiologic, and pathologic review.
Radiographics 2013; 33(6): pp.1739-1758.

2. Balabanov Ch, Parashkevova B, Murgova S,
Iordanov I. Tumors of the eye and adnexa.
Bulgarian Review of Ophthalmology 2005;
49: pp.12-20

3. Goldberg SH, Cantore WA. Tumors of the
orbit, Curr Opin Ophthalmol 1997; 8(5):
pp.51-6.

4. Ushalatha B and Sambasivarao K. Role of
CT in the Evaluation of Orbital Tumors. 2016:
15(4), PP 16-19

5. Hatem AT, Ahmed Abdelhalim A and
Mamdouh HE. Computed tomography of the
orbit – A review and an update. Saudi
Ophthalmological Society, King Saud
University. http://dx.doi.org/10.1016/j.sjopt.
2012.07.004.

6. Berges O, Vignaud J and Aubin ML.
Comparison of sonography and computed
tomography in the study of orbital space-
occupying lesions. American journal of

neuroradiology 1984; 5(3): pp.247-251.

7. Honavar SG and Manjandavida FP. Recent
Advances in Orbital Tumors—A Review of
Publications from 2014–2016. Asia-Pacific

journal of ophthalmology (Philadelphia, Pa.)

2017; 6(2): p.153.

8. Vijay VR and Shukla AK. Role of MRI in
Evaluation of Orbital Mass Lesions with
Ultrasonographic and Histopathological
Correlation. International Journal of Medical

Research Professionals 2017; 3(2): pp.156-68.

9. Akinmoladun JA, Adeyinka AO, Uchendu O
and Akinmoladun VI. Evaluation of the
Effectiveness of Computed Tomography in
the Diagnosis of Orbital Tumours in Ibadan,
Southwest Nigeria. Journal of the West

African College of Surgeons 2013; 3(3):p.46.

10. Shah PK, Rauniyar RK, Gupta MK and
Badhu BP. Role of imaging (MDCT) in ocular
and orbital lesions. Health Renaissance, 2015;
13(3): pp. 24-36

Determination of Sensitivity and Specificity of Multidetector Computed Tomography (MDCT) Rathindranath Mondal et al

37


