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ABSTRACT

Objective: to find out the accuracy of CT scan in diagnosing retinoblastoma with the gold standard of
diagnosis being histopathology.

Study design: Itis a cross sectional study

Done in the department of diagnostic radiology, Lahore general hospital, Lahore from 02-05-2013 to 01 -11
-2013.

Patients and Methodology: This study comprised of 240 patients with clinical suspicion of
retinoblastoma. Computed tomography on Toshiba Asteion VF Model TXS 021B/1N, Single Slice Helical,
images in the axial, sagittal and coronal projections was obtained without I/V contrast. The cases were
operated and histopathological results were recorded. The results of computed tomography and
histopathology were compared taking histopathology as gold standard.

Results: Out of 240 patients, 135 patients (56.25%) had retinoblastoma computed tomography. After
comparison of results of computed tomography with histopathology, the sensitivity, specificity, positive
predictive value, negative predictive value and diagnostic accuracy of computed tomography were 87.14%,
90.48%, 92.19%, 84.82% and 88.75% respectively.

Conclusion: CT scanning with a sensitivity of 87.14% and a specificity of 90.48% in the diagnosis of
retinoblastoma should be considered a worthwhile modality. It provides an edge in diagnosis with its
accurate depiction of even the smallest calcifications. The earlier the detection, the earlier will be the
treatment and its effectiveness.
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To see the extraocular extension of the
retinoblastoma CT scan and MRI are both

INTRODUCTION
With an incidence of 1:14,000 - 1:20,000 live births

retinoblastoma is considered the most common
inherited malignancy of childhood

About 62% of patients have unilateral
Retinoblastoma, 36% have bilateral
Retinoblastoma and 1.3% of patients having
unknown laterality. Mutations in RB1 gene
(chromosomal location 13g14) has a greater than
90% risk of developing Retinoblastoma. Most
patients are diagnosed in early childhood, before
the age of 5 years. Recurrence rates are high;
most patients present within one year of initial
diagnosis and treatment with recurrent enlarging
intraorbital mass.

Common presentation of Retinoblastoma
children is with leukocoria and strabismus. Less
common presentations are hyphaema, glaucoma,
endophthalmitis and proptosis, it is detected in
56%o0f patients presenting with leukocoria or white
reflex.

48 JFJMC VOL.10 NO.2 APR —JUN 2016

considered to be good modalities. However, CT
has the upper hand as MR is relatively insensitive
for detecting calcifications.(7)

CT is the diagnostic procedure of choice due to
dense calcification almost invariably observed in
Retinoblastoma®*. CT has a sensitivity up to 96%
and a specificity of 96.42% in diagnosing
retinoblastoma.

The rationale of this study was to establish CT
scanning as an easily available, non invasive
modality in the accurate early diagnosis of
retinoblastoma obviating the need for a biopsy.

METHODOLOGY

This cross-sectional study was performed in
Department of Diagnostic Radiology, Lahore
General Hospital, Lahore from 02- 05-2013 to 01-
11-2013 on a patient sample, sample of 240 with
95% confidence level, 3% margin of error with an
expected sensitivity of 81- 96% and specificity



96.4% taking prevalence of Retinoblastoma as
56% in patients with Leukocoria.

All patients presenting with clinical suspicion of
retinoblastoma referred from outdoor of Lahore
General Hospital, Lahore meeting the inclusion
criteria were taken. Patients with residual or
recurrent retinoblastoma were excluded to avoid
confounding variables. Informed consent was
taken. Using Toshiba Asteion VF Model TXS
021B/1N, Single Slice Helical, images in the axial
projections were obtained without I/V contrast. All
the cases even with negative Computed
tomography findings for retinoblastoma were
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operated and histopathological results were
recorded. The results of Computed Tomography
and histopathology were compared taking
histopathology as gold standard

RESULTS

This study was conducted on 240 patients with
clinical suspicion of retinoblastoma amongst which
109 patients (45.4%) were males and 131 patients
(54.6%) were.

CT-Sean Diagnosis Total
Positive Negative
Histopathology Positive 118 10 128
Negative 17 95 112
Total 135 105 240
DISCUSSION Although CT is superior in calcium detection.!®

Retinoblastoma is easily diagnosed by eye
examination if the optical media is clear and large
calcified areas can also be documented by
ophthalmoscopy.'©

CT is important in the assessment of patients
with clinically diagnosed retinoblastoma. CT allows
accurate, rapid delineation of tumor size and
location and whether or not there is retroorbital or
intracranial extension. This information is important
in planning treatment and determining prognosis.

MRI has been established as the method of
choice in showing eye lesions but both CT and
MRI are used as primary modalities to investigate
the visual pathway in children. Both modalities
prove invaluable in helping to differentiate between
retinoblastoma and similar simulating lesion while
also outlining in detail the intra and extra ocular
structures and the brain.1%.12.13

CT, however remains the modality of choice for
detection of intraocular calcification and to
investigate other orbital pathologies!4!® despite the
disadvantages of decreased soft-tissue contrast
and spatial resolution as compared with MR
imaging; Use of iodinated contrast and radiation
exposure is also an added disadvantage.

The method of choice for follow up imaging in
established cases is MRI as it also provides
information on intracranial involvement by the
disease.'® however, currently, MR imaging is not
considered as specific as in detecting intraocular
calcification.’

the use of newer magnets (even if with the same
magnetic field strength) allowing thinner sections
may increase the specificity calcium detection. The
development of a smaller diameter dedicated
surface coil may allow the detection of very small
intraocular lesions, even with a thickness of 1 mm.
Results of a Turkish study established the median
age to be 2 years in patients suffering from
retinoblastoma and also suggested that an
intrabulbar calcified mass in children younger than
3 years was most likely to be a retinoblastoma?.
The study also concluded that retinoblastoma was
rare in older age group.?!

In this study all patients were in the age range
5- months to 60 months.

In this study, sensitivity and specificity of CT
was 87.14% and 90.48%. Overall diagnostic
accuracy was 88.75%. Results of this study is in
accordance with the previous studies in which
sensitivity of CT scan for the diagnosis of
retinoblastoma was reported in between 81-96%.13
22 23Another study utilizing PET CT and done by
Radhakrishan V et al showed the sensitivity to be
40.0% and the specificity to be 100%.24

Results of a local study from Karachi, Pakistan
quoted the sensitivity of CT to be 91.4% and
specificity to be 71.3% in diagnosing
retinoblastoma on CT. The positive predictive
value was 97.7 % while the negative predictive
value came to only 20.0%. CT findings were based
on the visualization of an intraocular mass which
has a higher density value compared with the
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vitreous body in addition to the presence of
calcification in 90% of the cases.?®

As per the findings of P. Galluzzi, intralesional
calcifications seen as hyperattenuating areas were
seen on CT in 27 of 28 eyes (96.42%).2°CT shows
an intraocular mass with higher density then the
vitreous body and calcification in 90% of cases.
The sensitivity and specificity of CT in
retinoblasOna is 96% and 91% respectively.?6-?7 (is
this from another study. | didn’t change it because |
couldn’t understand the sequence. Will do so when
| understand)

It is also noted that MRI may benefit in
estimating the degree of differentiation of tumor but
is not as specific as CT as it lacks sensitivity in
detecting calcium.

CONCLUSION

Conclusion: based on the sensitivity and specificity
results which were 87.14% and 90.48%
respectively we can safely assume CT to be a
reliable diagnostic modality for the diagnosis of
retinoblastoma. Calcification in the tumor is a
reliable indicator of disease and CT is the best
modality for its detection. In the end earlier
detection results in earlier treatment which
positively affects patient survival and quality of
vision.

REFERENCES

1. Bukhari S, Rehman A, Bhutto Al, Qidwai U.
Presentation Pattern of Retinoblastoma. Pak J
Opthalmol 2011; 27: 3.

2. MacCarthy A, Birch JM, Draper GJ,
Hungerford JL, Kingston JE, Kroll ME, et al.
Retinoblastoma in Great Britain. Br J
Ophthalmol 2009; 93: 33-37.

3. Ganguly A, Nichols KE, Grant G, Rappaport E,
Shields C. Molecular Karyotype of Sporadic

Unilateral Retinoblastoma Tumors. Retina
2009; 29: 1002-12.
4. Sutton D. Retinoblastoma. In:Rotham IM,

Zoarski HG. Text Book of Radiology and
Imaging. 7™ edition. India: Elsevier; 2009:
1590-1591.

5. Arif M, Igbal Z, Islam Z. Retinoblastoma in
NWFP Pakistan. J Ayub Med Coll Abbottabad
2009; 21: 4.

6. lIsirdo A. Retinoblastoma Workup:
Updated[serial on the internet].2011 Oct[cited
2012 March 11]: Available from:
http://mww.emedicine.medscape.com/article/12
22849.

50 JFIJMC VOL.10 NO.2 APR —JUN 2016

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Farrukh S, Saghir F, Zubair M, Amin M. Optic
Nerve Involvement in Retinoblastoma: Role of
Computed Tomography With and Without
Contrast. Pak J Ophthalmol 2009; 25: 4.

Graff P, Goricke S, Rodjan F, Galluzzi P,
Maeder P, Castelijns J,et al. Guidelines for
Imaging Retinoblastoma. Pediatr Radiol 2012;
42:2-14.

Galluzzi P, Hadijistilianou T, Cerase A,
Francesco De, Toti P, Venturi C. Is CT Still
Useful in the Study Protocol  of
Retinoblastoma. AJNR 2009; 30: 1760-1765.
Shields CL, Shields JA. Diagnosis and
management of retinoblastoma. Cancer
control. 2004;11(5):317-27.

Mafee MF, Mafee RF, Malik M, Pierce J.
Medical imaging in pediatric
ophthalmology. Pediatric Clinics of North
America. 2003;50(1):259-86.

Schueler A, Hosten N, Bechrakis N, Lemke
A, Foerster P, Felix R, et al. High
resolution magnetic resonance imaging of
retinoblastoma. British Journal of
Ophthalmology. 2003;87(3):330-5.
Beets-Tan R, Hendriks M, Ramos L, Tan K.
Retinoblastoma: CT and MRI.
Neuroradiology. 1994;36(1):59-62.

Davis PC, Hopkins KL. Imaging of the
pediatric orbit and visual pathways:
computed tomography and magnetic
resonance imaging. Neuroimaging clinics
of North America. 1999;9(1):93-114.

Ettl A, Kramer J, Daxer A, Koornneef L.
High  resolution magnetic resonance
imaging of neurovascular orbital anatomy.
Ophthalmology. 1997;104(5):869-77.
Duncan JL, Scott IU, Murray TG, Gombos
DS, van Quill K, O'Brien JM. Routine
neuroimaging in retinoblastoma for the
detection of intracranial tumors. Archives of
ophthalmology. 2001;119(3):450-2.

Mafee MF, Goldberg MF, Cohen SB, Gotsis
ED, Safran M, Chekuri L, et al. Magnetic
resonance imaging versus computed
tomography of leukocoric eyes and use of
in vitro proton magnetic resonance
spectroscopy of retinoblastoma.
Ophthalmology. 1989;96(7):965-76.
Kucharczyk W, Henkelman RM. Visibility of
calcium on MR and CT: can MR show
calcium that CT cannot? American Journal
of Neuroradiology. 1994;15(6):1145-8.
Ozdemir H, Tacyildiz N, Unal E, Yavuz G,



20.

21.

22.

23.

Ugur H, Gunduz K. Clinical and
epidemiological characteristics of
retinoblastoma: correlation with prognosis
in a Turkish pediatric oncology center.
Pediatric Hematology-Oncology.
2007;24(3):221-31.

Abramson DH, Schefler AC. Transpupillary
thermotherapy as initial treatment for small
intraocular retinoblastoma: technique and
predictors of success. Ophthalmology.
2004;111(5):984-91.

Shields CL, Santos MCM, Diniz W, Glndiz
K, Mercado G, Cater JR, et al
Thermotherapy for retinoblastoma.
Archives of ophthalmology.
1999;117(7):885-93.

Lemke A-J, Kazi I, Mergner U, Foerster PI,
Heimann H, Bechrakis N, et al
Retinoblastoma—MR appearance using a
surface coil in comparison with
histopathological results. European
radiology. 2007;17(1):49-60.

Weber A, Mafee M. Evaluation of the globe

24.

25.

26.

27.

Nighat Haroon, Mariam Haneef, Saira Bilal et al

using computed tomography and magnetic
resonance imaging. Israel journal of
medical sciences. 1991;28(3-4):145-52.
Radhakrishnan V, Kumar R, Malhotra A,
Bakhshi S. Role of PET/CT in staging and
evaluation of treatment response after 3
cycles of chemotherapy in locally advanced
retinoblastoma: a prospective study.
Journal of Nuclear Medicine.
2012;53(2):191-8.

Galluzzi P, Hadjistilianou T, Cerase A, De
Francesco S, Toti P, Venturi C. Is CT still
useful in the study protocol of
retinoblastoma? American Journal of
Neuroradiology. 2009;30(9):1760-5.

Naz N, Khan M. Diagnostic accuracy of CT
scan in retinoblastoma. Pak J Surg.
2013;29(3):199-204.

Farrukh S, Saghir F, Zubair M, Amin M.
Optic Nerve Involvement in
Retinoblastoma: Role of Computed

Tomography with and without Contrast.
Pak J Ophthalmol. 2009;25(4):1-4.

JFIMC VOL.10 NO.2 APR —JUN 2016 51



