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ABSTRACT

Retinoblastoma is a rare eye tumor of childhood that represents the most common intraocular malignancy of infancy
and childhood. Diagnosis of retinoblastoma are based on ophthalmological examination and imaging, including
ultrasonography (USG). In a typical case of retinoblastoma, it will provide a nearly pathognomonic picture with cottage-
cheese calcification, with density higher than the sclera and high interrial reflectivity in USG findings. Histopathologic
examination is a gold standard for malignany cases and Flexner-Wintersteiner cells is a pathognomonic sign. The aim of
this study is to determine the value of an agreement test comparing USG as a preoperative diagnostic tool with
histopatologic examination in diagnosing retinoblastoma. This study was an observational agreement test. All of the
patients with clinically suspected intraocular lession were examined with USG followed by surgery and histopathologic
examination in Eye Clinic of Dr. Sardjito Hospital, Yogyakarta. The result of USG examinations was interpreted by one
eye oncologist and the histopathologic reading was performed by one anatomical pathologist. Data were analyzed to
determine the agreement value. Thirty three eyes, 21 eyes were retinoblastoma suspected and 12 eyes were non-
retinoblastoma suspected based on USG examination), were observed in this study. One eye (3.03%) was false
positive case and 1 was false negative case. The Kappa value of agreement test was 0.87. In conclusion,
ultrasonography of the eye as a pre-operative diagnostic tool had an excellent agreement compared with
histopathological examination as a gold standard in retinoblastoma.
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A
INTRODUCTION

Retinoblastoma is a rare eye tumor of childhood
that arises in the retina, and represents the most
common intraocular malignancy of infancy and
childhood with an incidence of 1/15.000-20.000 live

births.' There are no difference in incidence by sex or

race or right versus left eye. In 60% of cases, the .

disease is unilateral and the median age at diagnosis
is two years."”

The diagnosis of retinoblastoma is based on
ophthalmologist examination and imaging, including
ultrasonography. Biopsy is not indicated because
theoretically the procedure can make the tumor extent
into extraocular, that can change the intraocular tumor
with good prognosis become an extraocular tumor,
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metastatic with poor prognosis. Therefore, it is need-
ed a save, noninvasive, cost effective diagnostic tools,
such as ultrasonography.™**

Ultrasonic imaging of ocular structures has
unique acoustical advantages of the cyst like globe
and the dimensions of the important ocular tissues.
Routine ocular scanning is performed with B-scan
using 7.5 MHz-10 MHz transducer and examinations
can be performed at frequencies of up to 100 MHz,
permitting the visualization of structures of the
anterior segment in near microscopic detail. This
modality is of great value to eye surgeon for a pre-
operative assessment of the posterior segment when
funduscopy is not possible due to opaque ocular
media from various causes.” .
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Retinoblastoma is seen as an irregular mass with
a broad base in the posterior segment of the eye.
Calcification can be seen. There may be an associated
retinal detachment in 5% of patients. Tumor extension
into the optic nerve is associated with 65% mortality.
In a typical case of retinoblastoma, it will provide a
nearly pathognomonic picture with cottage-cheese
calcification, a vellowish mass like cheese.™
Calcification in retinoblastoma can be seen as high as
97%, as reported by Wirasasmita er al’ in 95% of
retinoblastoma cases, calcification can be found. A
single or multiple iregular mass in the vitreous cavity
arising from the retina with calcification and irregular
high internal reflectivity with a high echo spike
(>80%) are typical for retinoblastoma.”"

Histopathologic examination which is a routine
standard procedure is also a gold standard for
malignacies, including retinoblastoma. A typical and
well-differentiated microscopic cell tumor for
retinoblastoma is rosette Flexner-Wintersteier cell.”

The aim of this study was to determine the value
of an agreement test between ultrasonography as a
preoperative diagnostic tool with histopatologic
examination in diagnosing retinoblastoma.

MATERIALS AND METHODS

This was an observasional agreement test. All of
the patients with clinically suspected intraocular
lession (retinoblastoma and non-retinoblastoma) and
performed ultrasonography examination followed by
surgery and histopathologic examination in eve clinic
of Dr. Sardjito General Hospital Yogyakarta were
eligible into this study. We exclude cases with failured
in histopathologic reading.

The ultrasonography examination was
performed with Quantel Medical Compact [l anda 10
MHz transducer by some operator with supine
position of the patient and axial oriented probe (Gain:
90 dB, TGC: 20 dB). The result of ultrasonograpic

" examinations was interpreted by one eye oncologist
and the histopathologic reading was performed by
one anatomical pathologist (with intraobserver
reliability =0.75). The histopathological criteria for
retinoblastoma is the presence of a Flexner-
Wintersteiner cell. Data were analyzed to determined
the agreement value. The protocol of the study has
been approved by the Medical and Health Reserach
Committee, Faculty of Medicine, Gadjah Mada
University, Yogyakarta.

RESULTS

There were 33 eyes included in this study. Based
on ultrasonography examination, 21 eyes were
retinoblastoma suspects and 12 eyes were non-
retinoblastoma suspects (4 eyes were endophthal-
mitis, 2 eyes were panophtalmitis, 2 eyes were
hemophthalmus post blunt trauma and 3 eyes were
malignancy choroidal melanoma suspects). The mean
age of retinoblastoma group was 36.86+39.83 months
whereas the non-retinoblastoma group was
36.75+23.58 years. The differences of age between
groups could happen because retinoblastoma is the
most common intraocular malignancy in infant and
childhood, while the intraccular lession other than
retinoblastoma might occur in all age, and majority of
cases were adults. Subject characteristics is shown in
TABLE 1. The youngest age of retino-blastoma cases
was 2 months, whereas calcification started at 41 days
of age as studied by Gallenga et al.”

TABLE 1. Subject characteristics -

Characteristics

Retinoblastoma group

Non-retinoblastoma group

Total case 21 eves

Ape 36.86+39.83 months
Sex

- Male 10 (47.62%)

- Female 11 (52 38%)

Pre-operative diagnosis

retinoblastoma (21 eyes)

12 eves
36.75£23.58 vears

& (58.33%)

4 (41.67%)
Endophthalmitis (4 eves)
Panophthalmitis (2 eyes)

Hemophthalmus post trauma (2 eyes)
PHPV (1 eye)
Choroidal melanoma (3 eyes)
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All cases were divided into 4 groups, true
positive, false positive, false negative and true
negative (TABLE 2). Based on TABLE 2, the Kappa
value for the agreement test was 0.87.

TABLE 2. Results of USG and histopathologic examination

- Histopathology Total
: Rb(+) Rb -

Rb{+) 20 | 21

Rb (-} 1 11

Total 21 12 « 33

Rb: vetinoblastoma

DISCUSSION

Agreement test for ultrasonography as a pre-
operative diagnostic tool compare with histopatho-
logical examination in diagnosing retinoblastoma
showed a high value (= 0.80). Retinoblastoma is a rare
case and its management in developing countries is
usually surgical option that associated with physical,

financial and emotional as well as medicolegal factors.

An excellent agreement is needed in such case.

An excellent agreement value can be achieved
because retinoblastoma has a unigue and patho-
gnomonic sign by the presence of calcification which
was shown as a mass with high mtemal reflectivity
with echo spike more than 80% and has higher density
than the sclera and a high intemal reflectivity
(FIGURE 1), as those that were found in this study. A
non-retinoblastoma case did not show calcification
with higher density than sclera (FIGURE 2).

FIGURE 1. Ultrasonography result of retinoblastoma case,
there is a density higher than the sclera with high echo spike

FIGURE 2. Ultrasonography result of non-retinoblastoma
case, there is no density higher than the sclera and high
internal reflectivity

An ideal agreement for a diagnostic tool
compared with the gold standard will give positive
result for all of the unhealthy subjects and give
negative result for all of th healthy subjects, with
Kappa value 1.0. An ideal Kappa value is extremely
rare, the false positive and false negative can be found
in almost all of the agreement test.”" In this study, there
was | eye (3.03%) with false positive and 1 eye
(3.03%) also with false negative. The false positive
result was similar with the study by Zilelio and
Giindiiz” with 3.79%, but the false negative in their
study was higher (9.09%).

The false positive or the false negative in
ultrasonography of the eve might be caused by unclear
calcification appearance as in diffuse retinoblastoma, a
diffused retinal infiltration without distinet lession.
This condition caused difficulties in retinoblastoma
diagnosis. Diffuse retinoblastome is often seen as
hemorrhage of the globe, hyphema and or
hemophthalmus, inflammation; known as masquerade
syndrome. ™"’

Bhatnagar and Vine" reported that only 14%
calcification was found in diffuse retinoblastoma
based on histopathologic examination, compared with
typical retinoblastoma in which >9% calcification was
found, Prevalence of diffuse retinoblastoma is about
1.4% from all retinoblastoma cases."™” '

Atypical appearance in ultrasonography of
diffuse retinoblastoma sometimes might cause false
positive case. The ultrasonography examination in
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retinoblastoma revealed varying degrees of internal
reflectivity according to the amount of calcification in
the lessions. The same condition might happened in
other cases but it was infrequent. Moskowitz et al.”
reported a case of rhabdomyosarcoma with necrotic
tissue and calcification was found in histopathological
examination. Calcification in rhabdomyosarcoma is
rare, while the intraocular hemorrhage thdf mimicking
a diffuse retinoblastoma is more frequent.

Other conditions that might cause false positive
were other intraocular calcifications, such as
sclerochoroidal calcificatior, but this lession is on the
choroid and not extent into intraocular cavity. An
advance Coat’s disease can be accompanied with
calcification in 1% - 2% of cases, but there is no mass
can be found."”

CONCLUSION

The Kappa value of agreement test in this study
was 0.87, which means that ultrasonography of'the eye
as a pre-operative diagnostic tool had a high agreement
with histopathological examination as a gold standard.
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