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ne oplas tic le s ion of th e  prim itive  ne ural re tina. RB
is  one  of th e  m os t ch alle nging proble m s  in pae diatric
oph th alm ology, oncology and oncoradiology be caus e
it s h ow s  diffe re nt patte rns  of grow th , e xte ns ion and
re curre nce .1  According to inte rnational data RB

Introduction

Re tinoblas tom a (RB) is  th e  m os t com m on intraocular
ne oplas m  of ch ildh ood and als o h igh ly m alignant
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PURPOSE: To e s tim ate  th e  diagnos tic accuracy of pos t gadolinium  h igh  re s olution m agne tic re s onance  im age s  for
e arly diagnos is , optic ne rve  invas ion and de te ction of intraocular calcification in re tinoblas tom a us ing Europe an
Re tinoblas tom a Im aging Collaboration (ERIC) guide line s . SUBJECT AND METHOD: A total of forty five  patie nts
w e re  include d in th is  s tudy all w e re  le s s  th an 12 ye ars  of age  and re fe rre d for th e  MRI of s us pe cte d re tinoblas tom a.
Standard MRI te ch niq ue  of orbits  and brain w ith  contras t w e re  obtaine d according to ERIC guide line s  by Magne ton
Avanto 1.5 Te s la (SIEMENS) s canne r at Dr. Z iauddin Unive rs ity H os pital Karach i. Th e  re s ults  of MRI w e re  com pare d
w ith  h is topath ological re s ults  obtaine d afte r s urge ry (e nucle ation) of th e  patie nts . RESULTS: Me an age  of th e
patie nts  w as  19 .9 8 ± 18.41 m onth s . Se x dis tribution s h ow s , 25 patie nts  (55.6% ) w e re  m ale  w h ile  re m aining 20
patie nts  (44.4% ) w e re  fe m ale . Duration of Sym ptom s  w as  33.6 ± 30.5 days . True  pos itive  cas e s  w e re  39  and true
ne gative  cas e s  w e re  4. Diagnos tic accuracy of CE-MRI for th e  de te ction of RB w as  found to be  9 5.5%  (43/45)
(p value  0.0001), s e ns itivity and s pe cificity w as  found to be  9 7.5%  (32/32) and 80%  (4/5) re s pe ctive ly. (p value
0.0001). For th e  de te ction of calcification h igh  re s olution MRI s h ow s  82.2%  accuracy w h ile  US/CT s h ow s  84.4%
accuracy for th e  de te ction of calcification. Optic ne rve  invas ion w as  diagnos e d w ith  an accuracy of 55.5% . Out of
45 e ye s , 30 e ye s  s h ow  re tinal de tach m e nt w h ich  w as  diagnos e d on MRI w ith  77.8%  accuracy. 40%  of RB s h ow s
e xoph ytic grow th  patte rn and 37.8%  s h ow s  e ndoph ytic tum or grow th  w h ile  11.1%  s h ow e d m ixe d e xo and e ndoph ytic
grow th  patte rn. CONCLUSION: H igh  re s olution MRI h as  s upe rior contras t and s patial re s olution com pare d to
com pute d tom ograph  (CT) or oth e r available  im aging te ch niq ue s . MRI is  h igh ly s e ns itive  for th e  diagnos is  of
re tinoblas tom a as  w e ll as  for th e  de te ction of optic ne rve  invas ion w h ich  m ay be  h e lpful in th e  tre atm e nt planning.
MRI cannot s ubs titute  CT in de te cting tum our calcification in re tinoblas tom a but w ith  incre as ing e xpe rie nce  and ne w
te ch niq ue s  it s h ould be  pos s ible  to re nounce  CT s cans  in th e  m ajority of cas e s  of re tinoblas tom a.
key words: Re tinoblas tom a, ERIC, Diagnos tic Accuracy, MRI
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accounts  for 3%  of all cance rs  occurring in ch ildre n.
It occurs  in 1 out of 18000 to 30000 live  birth s  w orld-
w ide . Th e  ave rage  age  at diagnos is  is  18 m onth s
w ith  80%  of cas e s  occurring be fore  th e  age  of 3–4
ye ars  old.2,3 It h as  be e n obs e rve d th at as  m any as
one -h alf of all cas e s  of ch ildh ood le uk ocoria are
caus e d by RB.4 Mos t patie nts  pre s e nt w ith  le ucocoria
and oph th alm os copic re cognition of RB. A num be r
of m odalitie s  including ultras onograph y, CT and MRI
are  h e lpful in e s tablis h ing th e  diagnos is  of RB.5

H igh  re s olution pos t gadolinium  Magne tic Re s onance
Im aging (MRI) is  th e  te ch niq ue  of ch oice  and prove d
to be  th e  m os t s e ns itive  te ch niq ue  for e valuating
RB, principally re garding tum or infiltration of th e
optic ne rve , e xtra ocular infiltration and intracranial
e xte ns ion. Calcification is  pre s e nt in approxim ate ly
9 5%  of tum ors  in h is tological s pe cim e ns . Com pute d
Tom ograph y (CT) and MRI are  th e  m ains tay for
im aging of h e ad and ne ck  tum ors  in ch ildre n. MRI
is  m ore  applicable  th an CT for pre ope rative  de te ction
of optic ne rve  invas ion.6 Th e  dis advantage s  of CT
are  re duce d s oft tis s u e  contras t, iodine  bas e d
contras t age nt, e xpos ure  to ioniz ing radiation e s pe -
cially in h e re ditary patte rn of dis e as e , w h o h ave
e le vate d radios e ns itivitie s .7 Ultras ound (US) is  not
th e  im aging m odality of ch oice  be caus e  of s h adow ing
artifact from  intraocular intratum oral calcification
w h ich  h inde rs  com ple te  vis ualiz ation of th e  le s ion.
US als o h ad lim ite d role  be caus e  it cannot as s e s s
e xtra ocular tum or e xte ns ion.4,8 Early and accurate
diagnos is  is  re q uire d in patie nts  s uffe ring from  RB
as  it is  crucial to s alvage  th e  e ye  and th e  life  of th e
ch ild. Sus pe cte d patie nts  of RB are  us ually inve s -
tigate d by oph th alm os copy and CT s can. MRI is  not
only re q uire d for e arly and accurate  diagnos is , it
als o h e lpful in de te rm ining e xte ns ion of th e  dis e as e ,
s taging, as s ociate d de ve lopm e ntal m alform ations
of th e  brain, trilate ral re tinoblas tom a and pos t-
ope rative  as s e s s m e nt of th e  patie nt.1,6 If th e  tum or
is  confine d to th e  globe , 5 ye ars  s urvival is  ove r
9 0% , w h e re  as  if th e  tum or e xte nds  outs ide  th e
globe , th e  m ortality is  ove r 9 0% .1 It is  als o valuable
in diffe re ntiating re tinoblas tom a from  le s ions  th at
s im ulate  it.7 Coat’s  dis e as e , pe rs is te nt h ype rplas tic
prim ary vitre ous , re tinopath y of pre m aturity and
toxocarias is  are  a fe w  dis e as e s  w h ich  are  include d
in th e  diffe re ntial diagnos is  of re tinoblas tom a.4 M RI
is  th e  be s t m odality of ch oice  in de te ction of re tino-

blas tom a. In one  s tudy re s e arch e r calculate d th e
s e ns itivity, s pe cificity and diagnos tic accuracy of
60% , 9 5%  and 9 1%  re s pe ctive ly.8 MRI als o s h ow e d
h igh  s e ns itivity 9 1.7%  and s pe cificity 88.9 %  in
de te cting a m ark e d am ount of intraocular calcifi-
cation.9

Pre vious ly RB w as  diagnos e d on th e  bas is  of
calcification in th e  tum or, w h ich  is  e as ily and accu-
rate ly s e e n w ith  th e  h e lp of CT s can. Since  th e s e
patie nts  m ay h ave  to be  re pe ate dly im age d for
dis e as e  progre s s ion and re s pons e  to tre atm e nt, it
is  als o im portant to de cre as e  th e  radiation burde n
and s ubs e q ue ntly th e  ris k  of de ve loping oth e r prim ary
tum ors . RB is  th e  m os t im portant ch ildh ood m alignant
ne oplas m  and by e arly diagnos is  w ith  MRI by us ing
ERIC guide line s  w e  can h e lp in th e  tre at of th e
dis e as e  in initial s tage s  as  w e ll as  by k now ing th e
accurate  dis e as e  e xte nt w e  can pre ve nt unne ce s s ary
tre atm e nt options  for th e  patie nts . Th e  aim  of th is
s tudy is  to provide  s upportive  data in e arly de te ction
and tre atm e nt of re tinoblas tom a in our s e tup to
re duce  th e  radiation burde n to th e  patie nts  w h o are
s till unde rgoing CT s can for th e  diagnos is  of RB
w h e re  M RI facilitie s  are  available .

Imaging Features

ULTRASOUND:

US de m ons trate s  an irre gular m as s , m ore  e ch o-
ge nic th an th e  vitre ous  body, w ith  fine  calcifications
(h igh ly re fle ctive  foci m os tly w ith  ch aracte ris tic
acous tic s h adow ing.10

CT SCAN:

O n CT, re tinoblas tom a is  typically a m as s  of h igh
de ns ity com pare d w ith  th e  vitre ous  body, us ually
calcifie d and m ode rate ly e nh ancing afte r iodinate d
contras t m e dium  adm inis tration. CT de te ction of
calcifications  in re tinoblas tom a h as  a s e ns itivity of
81–9 6% , and an e ve n h igh e r s pe cificity. H ow e ve r,
de line ation of intraocular s oft-tis s ue  de tail is  lim ite d.
Th e  e vide nce  from  s urve ys  s ugge s ts  th at CT is  s till
re garde d an obligatory im aging tool for e valuation
of le uk ocoria, prim arily be caus e  CT is  s uppos e d
to be  th e  be s t im aging m odality for de te ction of
intraocular calcifications .11,12,4
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MRI:

MRI h as  prove d to be  th e  m os t s e ns itive  te ch niq ue
for e valuating re tinoblas tom a, e s pe cially re garding
tum or infiltration of th e  optic ne rve , e xtraocular
e xte ns ion and intracranial dis e as e .6,8,9 ,13,14

MRI FINDINGS:

Com pare d to th e  vitre ous  body, re tinoblas tom a h as
m ode rate ly h igh e r s ignal inte ns ity on T1- and low e r
on T2-w e igh te d im age s . Incre as e d s iz e  of th e  globe ,
globe  de form ation and re duce d ante rior ch am be r
de pth  are  s igns  of incre as e d intraocular pre s s ure
and are  us ually as s ociate d w ith  buph th alm ia.  In
norm al-s iz e  optic ne rve s , th e  dire ct radiological
crite rion u s e d to diagnos e  pos tlam inar ne rve
invas ion is  th e  pre s e nce  of abnorm al contras t
e nh ance m e nt (e nh ance m e nt 2m m in diam e te r) in
th e  dis tal ne rve . Inte rruption of th e  norm al line ar
e nh ance m e nt at th e  optic ne rve  dis k  (ch oroidore tinal
com ple x) s upports  a s ugge s tion of optic ne rve
invas ion. Pos tlam inar optic ne rve  or optic ne rve
m e ninge al s h e ath  invas ion s h ould rais e  s us picion
of le ptom e ninge al m e tas tas e s . In s uch  s ituations ,
additional contras t-e nh ance d s agittal T1-w e igh te d
im aging of th e  w h ole  s pine  is  re com m e nde d. Ocular
w all invas ion and e xtraocular e xte ns ion Dis continuity
of th e  norm al ch oroidal e nh ance m e nt is  th e  le ading
crite rion for infiltration. Mas s ive  ch oroidal invas ion
pre s e nts  as  focal ch oroidal th ick e ning. Incre as e d
e nh ance m e nt and th ick e ning of th e  e ntire  uve al
tract (ch oroid, ciliary body, iris ) is  a s ign of uve itis ,
us ually s e condary to m as s ive  (s ub) total tum or
ne cros is . Protrus ion of e nh ancing tis s ue  th rough
th e  th ick e ne d ch oroid into th e  (low  s ignal-inte ns ity)
s cle ra or be yond is  a s ign of s cle ral invas ion or
e xtraocular e xte ns ion, re s pe ctive ly.6, 8,15

tak e n afte r e xplaining th e  s tudy’s  purpos e , proce -
dure , ris k -be ne fit ratio to th e  patie nt. Approval of
th e  h os pital’s  e th ical com m itte e  w as  acq u ire d.
H is tory and ph ys ical e xam ination w as  pe rform e d
in e ach  cas e  by th e  re s e arch e r and it w as  e s pe cially
focus e d on th e  late rality, th e  duration of s ym ptom s ,
fam ily h is tory or num be rs  of affe cte d fam ily m e m -
be rs .
To re m ove  th e  confounding variable s , patie nts  th at
w e re  alre ady diagnos e d RB or th os e  w h o w e re
pre s e nte d afte r ch e m oth e rapy for d is e as e
re as s e s s m e nt or follow  up w e re  not include d in th is
s tudy. 7 patie nts  w e re  e xclude d from  th is  s tudy
be caus e  th e y w e re  alre ady diagnos e d as  h aving
RB and unde rgone  im aging from  oth e r ins titute s .
3 patie nts  w e re  e xclude d from  th e  s tudy be caus e
th e y h ave  contraindication for Gadolinium  (s e rum
cre atinine  > 1.5m g/dl) and 5 patie nts  cannot
unde rgone  pos t gadolinium  MRI cannot be  done
due  to re s tle s s ne s s  and e xce s s ive  crying and th e s e
patie nts  w e re  not giving cons e nt for s e dation.
Re m aining 45 patie nts  w e re  finally fulfille d th e
inclus ion crite ria.
Th e re  w e re  25 (55.6% ) m ale s  w h ile  re m aining 20
patie nts  (44.4% ) w e re  fe m ale s .  M e an age  of th e
patie nts  w as  19 .9 8 ± 18.41 m onth s . Th is  w as  a
cros s - s e ctional, validational s tudy. Th e  s am ple
te ch niq ue  us e d w as  non-probability, purpos ive  type .
Th e  MRI O rbit and brain w e re  pe rform e d in th e s e
45 patie nts  be fore  and afte r adm inis tration of gado-
linium  in Magne ton Avanto 1.5 Te s la (SIEMENS)
s canne r at MRI de partm e nt. Th e  M RI protocols
w h ich  w e re  follow e d w e re  s tandard protocol for th e
w ork up of RB according to ERIC guide line s . (Tab.1).
A typical MR im aging protocol for RB s h ould alw ays
include  h igh -re s olution im aging of th e  affe cte d
e ye (s ) and im aging of th e  e ntire  brain. Im age s  of
th e  M RI w e re  inte rpre te d by th e  e xpe rie nce d
radiologis t (at le as t 5 ye ars  of e xpe rie nce ). Th e
findings  w e re  re corde d according to alre ady de s i-
gne d im aging ch e ck  lis t by th e  ERIC. (Tab. 2). Th e
re le vant findings  w e re  notifie d in th e  Pe rform a by
th e  re s e arch e r. Patie nts  th at are  diagnos e d as
h aving RB on MRI bas is  or on clinical grounds  and
w e re  unde rgone  s urge ry (e nucle ation) w e re  follow e d
for h is topath ology re s ults . Enucle ate d globe s  w e re
e xam ine d for h is topath ological analys is  for e xtra
ocular tum or e xte ns ion into th e  optic ne rve  or brain/

Subject and Methods

Ove r a pe riod of 2 ye ars , 60 patie nts  unde r th e  age
of 12 ye ars  w h o re fe rre d for MRI orbits  and brain
at De partm e nt of Radiology and Im aging Dr.
Z iauddin Unive rs ity H os pital Karach i w ith  th e  clinical
s u s picion of RB or h aving s igns /s ym ptom s  of
le uk ocoria, s trabis m us  or re tinal de tach m e nt w e re
initially involve d in th is  s tudy. Inform e d cons e nt w as



Figure 1: MRI im age s  of orbit including brain of 7 m onth s  old
m ale  ch ild s h ow ing re tinoblas tom a in righ t globe . a. T1W  axial b.
T2W  axial c &  d.T1W  pos t gadolinium  axial and s agittal im age s .

It is  s h ow ing is ointe ns e  e ndoph ytic plaq ue  lik e  m as s  on T1W
w h ich  appe ar h ypointe ns e  to vitre ous  on T2W . Th e  le s ion s h ow s
h om oge nous  s ignificant pos t contras t e nh ance m e nt. Both  optic
ne rve s  appe ar norm al. Bilate ral e th m oid s inus itis  is  incide ntally

note d.

Figure 2: MRI brain and orbit of 4 ye ars  old fe m ale  patie nt s h ow ing
le ft e ye  re tinoblas tom a w ith  optic ne rve  and s upras e llar e xte ns ion.

a. T2W  axial b,c &  d. Pos t gadolinium  T1W  axial and s agittal
im age s . Inte ns e ly e nh ancing le ft globe  m as s  note d caus ing its

e nlarge m e nt. Le ft optic ne rve  and optic ch ias m  is  m ark e dly
th ick e ne d and e nh ancing re pre s e nts  infiltration by th e  tum or. MRI

brain s h ow s  large  s e llar and s upras e llar m as s  re pre s e nting
intracranial e xte ns ion of th e  prim ary tum or w h ich  is  caus ing

obs tructive  h ydroce ph alus . Norm al righ t globe  and optic ne rve .

Requirements

Table 1: Sh ow s  th e  s tandard protocol for MRI of th e  patie nt for
th e  w ork up of re tinoblas tom a according to Europe an re tinoblas tom a

im aging collaboration (ERIC)6

MRI protocol in Retinoblastoma

Scanne r and coils
Fie ld s tre ngth  above  1 T
1.5 T s ys te m  com bine d w ith  one  or tw o s m all s urface  coils  (diam e te r
<5 cm )

Sequences

Orbits
Trans axial T2-W (s lice  th ick ne s s  < 2 m m )

Eye (s ) and optic ne rve (s )
Unilate ral dis e as e
Pre contras t T1-W ; at le as t one  plane : trans axial or s agittal obliq ue
T2-W ; at le as t one  plane : trans axial or s agittal obliq ue
Pos t contras t T1-W , no FS; trans axial and s agittal obliq ue
Bilate ral dis e as e
Pre contras t T1-W  (trans axial)
T2-W ; ( trans axial)
Pos t contras t T1-W , no FS; s agittal obliq ue  of both  e ye s  and trans axial
Brain
Trans axial T2-W  (Slice  th ick ne s s   4 m m )
Pos t contras t T1-W  (2D SE w ith  s lice  th ick ne s s   3 m m  or 3D GRE
 1m m ))

FS= Fat s aturation, SE= Spin-e ch o, GRE= gradie nt-e ch o

Parameters

Table 2: Re tinoblas tom a:  table  s h ow ing ch e ck  lis t for MRI radiology
re ports 6

Tum or ch aracte rs tics
SI re lative  to th e  vitre ous  body; m ode rate ly h igh  on T1-W  and low  on
T2-W  Late rality

Grow th  patte rn
Tum or s iz e  and location; in contact w ith  optic ne rve  Buph alm ia

Tum or e xte ns ion
Optic ne rve  and m e ninge al s h e ath  invas ion
Ocular w all invas ion (ch oroid and s cle ra)
Extraocular e xte ns ion
Ante rior e ye  s e gm e nt
Ante rior ch am be r de pth
Enh ance m e nt
Tum or invas ion; ciliary body
Brain
Trilate ral re tinoblas tom a; pine al gland and s upra or paras e llar re gion
Le ptom e ninge al m e tas tas is
Malform ations

SI= s ignal inte ns ity
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Th e  data is  th e n s h ifte d to Statis tical Pack age  for
th e  Social Scie nce s  (SPSS). Statis tical analys is
w as  pe rform e d w ith  SPSS s oftw are  (IBM  SPSS
s tatis tics  v 22; SPSS, Inc, Ch icago, IL). De s criptive
analys is  w e re  conducte d i.e . fre q ue ncie s  and
pe rce ntage  for cate gorical variable s  lik e  ge nde r,
m e an and s tandard de viation for th e  continuous
variable s  lik e  age , duration of s ym ptom s . Re s ults
w e re  calculate d in te rm s  of pre s e nce /abs e nce  of
RB on pre  and pos t contras t MRI out of total cas e s
corre late d w ith  h is topath ological analys is , s e ns itivity,
s pe cificity, pos itive  value , ne gative  pre dictive  value
and accuracy of M RI in de te cting RB w ill be  calcu-

m e ninge s . It is  im pe rative  th at th e  e nucle ating
s urge on tak e  a long (10-cm ) pie ce  of optic ne rve
as  tum or at th e  cut m argin of th e  ne rve  im parts  a
poor prognos is . Finding tum or ce lls  pas t th e  lam ina
cribros a of th e  ne rve  (th e  e xit point of th e  ne rve
from  th e  globe ) is  an indication for proph ylactic
ch e m oth e rapy. Data obtaine d from  laboratory w as
als o re corde d in th e  Pe rform a.



Figure 3: MRI brain and orbit of 2 ye ars  old fe m ale  patie nt a.T2W
axial b. T1W  axial c &  d. T1W  axial and s agittal pos t gadolinium
im age s . Th e re  is  a polypoid inh om oge ne ous ly e nh ancing m as s
occupying th e  pos te rior ch am be r righ t globe . Th e  ce ntral are a is
low  inte ns ity on all s e q ue nce s  re pre s e nt tum or calcification. Norm al

both  optic ne rve s  and le ft globe .

Figure 4: MRI brain and orbit of 12 m onth s  old m ale  patie nt
a.T2W  axial b. T1W  axial c &  d. T1W  axial and s agittal pos t

gadolinium  im age s . Th e re  is  Exte ns ive  dis e as e  in le ft e ye ; s m all
le ft globe  ide ntifie d s h ow ing e nh ancing m as s  occupying alm os t
com ple te  le ft globe . Th e re  is  as s ociate d le ft s ide d re tinal de tach m e nt
cons picuous  on T2W  im age . Norm al both  optic ne rve s  and righ t

globe  s e e n.

Variable
No. of
patient TP FP TN FN

Accura
cy (%)

Sensiti
vity (%)

Specifi
city (%) P-value

RB
H is topath
ve rs us
Late rality

45 40 0 3 2 9 5.5
(43/45)

9 5.2
(40/42)

100
(3/3) 0.0001

RBMRI
ve rs us  RB
H is topath

45 39 1 4 1 9 5.5
(43/45)

9 7.5
(39 /40)

80
(4/5) 0.0001

RBMRI
ve rs us  Ca
on US

45 33 7 5 0 84.4
(38/45)

100
(33/33)

41.7
(5/12) 0.0001

RBMRI
ve rs us  Ca
on CT

45 33 7 5 0 84.4
(38/45)

100
(33/33)

41.7
(5/12) 0.0001

RBMRI
w ith  RD 45 30 10 5 0 77.8

(35/45)
100

(30/30)
33.3

(5/15) 0.001

RBMRI
w ith  O ptic
Ne rve
Invas ion

45 20 20 5 0 55.5
(25/45)

100
(20/20)

20
(5/25) 0.034

RBMRI
w ith  Ca on
MRI

45 32 8 5 0 82.2
(37/45)

100
(32/32)

38.5
(5/13) 0.0001

Table 4: table  s h ow ing variable s  tak e n in th is  s tudy and th e ir
re s ults  obtaine d afte r analys is  of th e  data.

Ca=calcification RD= re tinal de tach m e nt

For th e  de te ction of calcification h igh  re s olution
M RI s h ow s  82.2%  accuracy w h ile  US/CT s h ow s
84.4%  accuracy for th e  de te ction of calcification.
O ptic ne rve  invas ion w as  diagnos e d w ith  an
accuracy of 55.5% . O ut of 45 e ye s , 30 e ye s  s h ow
re tinal de tach m e nt w h ich  w as  diagnos e d on M RI
w ith  77.8%  accuracy. 40%  of RB s h ow s  e xoph ytic
grow th  patte rn and 37.8%  s h ow s  e ndoph ytic tum or
grow th  w h ile  11.1%  s h ow e d m ixe d e xo and
e ndoph ytic grow th  patte rn (Tab. 5 &  Ch art 1).

Age

Ge nde r

Fam ily H is tory

Duration of Sym ptom s

19 .9 8 ± 18.41 m onth s

Male  = 25 (55.6% ),

Fe m ale  = 20 (44.4)

Pos itive  = 19  (42.2), Ne gative  = 26 (57.8)

33.6 ± 30.5 days

Table 3: Sh ow s  de s criptive  s tatis tics  on th is  s tudy

Results

A total of 45 patie nts  w h o fulfille d th e  inclus ion
crite ria w e re  include d in th e  s tudy. D iagnos tic
accuracy of contras t-e nh ance d h igh  re s olution MRI
w as  calculate d for e arly diagnos is , optic ne rve
invas ion and de te ction of intraocular calcification
in re tinoblas tom a by us ing ERIC guide line s .

ne gative  cas e s  w e re  4. Diagnos tic accuracy of CE-
MRI for th e  de te ction of RB w as  found to be  9 5.5%
(43/45) (p value  0.0001), s e ns itivity and s pe cificity
w as  found to b e  9 7.5%  (32/32) and 80%  (4/5)
re s pe ctive ly. (p value  0.0001). (Tab. 4 &  Ch art 1)
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Me an age  of th e  patie nts  w as  19 .9 8 +  18.41 m onth s .
Se x dis tribution s h ow s , 25 patie nts  (55.6% ) w e re
m ale  w h ile  re m aining 20 patie nts  (44.4% ) w e re
fe m ale . Duration of Sym ptom s  w as  33.6 +  30.5
days . (Tab. 3) True  pos itive  cas e s  w e re  39  and true

late d by us ing h is topath ology analys is  as  “Gold
Standard” and follow e d by u s ing 2x2 table
s tratification w ith  re gards  of age , ge nde r and
duration of s ym ptom s  to s e e  th e ir e ffe ct on outcom e .
Ch i- s q uare  te s t w e re  applie d tak e n P 0.05 as
s ignificant.



Association of Growth patterns with different
Diagnostic Methods (%)
exophytic endophytic both negative

negative

both

endophytic

exophytic

RBMRI
RB

Histopatho
logy

Calcification
US

Calcification
CT Scan

Calcification
MRI

Histopatholo
gy

Retinal
Detachment

0

11.1

37.8

40

2.2

11.1

37.8

37.8

0

8.9

37.8

26.7

0

8.9

37.8

26.7

0

6.7

35.6

28.9

0

8.9

26.7

26.7

0

4.4

28.9

33.3

Chart 1: Bar ch art s h ow ing as s ociation of grow th  patte rns  w ith
diffe re nt diagnos tic m e th ods

pe rior contras t re s olution is  ge ne rally re com -
m e nde d as  an additional diagnos tic m e th od to CT
s can in cas e s  of s us pe cte d RB.19 ,21-24  Spe cial coils
for th e  e xam ination of th e  e ye  w h ich  allow  im aging
w ith  a fie ld of vie w  as  s m all as  60 m m  are  jus t
be com ing available .25 W ith  th e s e  ne w  coils  s patial
re s olution of M RI could be  m ark e dly incre as e d.
H ow e ve r, a fe w  proble m s  lik e  th e  pre s e nce  of
m otion artifacts , w h ich  s om e tim e s  occur w ith  long
s canning tim e s  and low  capacity for de te cting
calcification, are  s till e ncou nte re d w ith  th i s
te ch niq ue .26 MR im aging h as  be com e  a ve ry us e ful
diagnos tic tool for clinicians  to re ly on in e valuation
of th e s e  patie nts . Alth ough  oph th alm os copy and
US are  of gre at value  in th e  diagnos is  of and th e
de te rm ination of th e  s tatus  of intraocular dis e as e ,
MR im aging w ith  h igh  s oft-tis s ue  contras t re s olution
and m ultiplanar capabilitie s  e nable s  pre tre atm e nt
intraocular and e xtraocular tum or s taging w ith  rath e r
h igh  diagnos tic accuracy.27

Th e  re s ults  of th is  s tudy w e re  com pare d w ith  th at
of de  Graaf e t al27 and Sch ue le r e t al.16

In all th re e  s tudie s , MR im aging de picte d le s ions
w ith  ch aracte ris tic SI: h ype rinte ns e  w ith  re s pe ct to
th e  vitre ou s  on T1-w e igh te d M R im age s  and
h ypointe ns e  onT2-w e igh te d M R im age s . Afte r
intrave nous  adm inis tration of gadolinium , all tum ors
s h ow e d e nh ance m e nt. 45 patie nts  w e re  include d
in th is  s tudy w h ile  56 and 21 patie nts  w e re  include d
in de  Graaf e t al and Sch ue le r e t al s tudie s  re s pe c-
tive ly. M e an age  of th e  patie nts  w as  19 .9 8 ± 18.41
m onth s . Se x dis tribution s h ow s , 25 patie nts  (55.6% )
w e re  m ale  w h ile  re m aining 20 patie nts  (44.4% )
w e re  fe m ale . Duration of Sym ptom s  w as  33.6 ±
30.5 days . True  pos itive  cas e s  w e re  39  and true
ne gative  cas e s  w e re  4. Diagnos tic accuracy of CE-
MRI for th e  de te ction of RB w as  found to be  9 5.5%
(43/45), s e ns itivity and s pe cificity w as  found to be
9 7.5%  (32/32) and 80%  (4/5) re s pe ctive ly.
Eigh te e n (32% ) patie nts  h ad bilate ral dis e as e  in
de  Graaf s tudy w h ile  te n (22.22% ) patie nts  h ad
bilate ral dis e as e  in our s tudy. Re garding optic ne rve
infiltration Sch ue le r e t al s h ow e d s e ns itivity of 75%
w ith  a s pe cificity of 38% . Th e  pos itive  pre dictive
value  w as  43%  w ith  a ne gative  pre dictive  value  of
71% , w ith  a 38%  pre vale nce  of optic ne rve
infiltration. Th e s e  re s e arch e rs  fou nd ove rall
accuracy for e xcluding e xtraocular tum our e xte ns ion
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RBMRI * growth pattern Cross tabulation

grow th  patte rn

e xoph ytic e ndoph ytic both ne gative Total

RBMRI Pre s e nt Count 18 17 5 0 40

%  of Total 40.0% 37.8% 11.1% .0% 88.9 %

Abs e nt Count 0 0 0 5 5

%  of Total .0% .0% .0% 11.1% 11.1%

Total Count 18 17 5 5 45

%  of Total 40.0% 37.8% 11.1% 11.1% 100.0%

Table 5: Table  s h ow ing grow th  patte rn of re tinoblas tom a on MRI

P - Value  0.0001

Discussion

Exact k now le dge  of tum our infiltration is  e s s e ntial
for th e  tre atm e nt of RB and im aging is  re q uire d to
e xclude  e xtraocular e xte ns ion in particular at th e
pos te rior pole  of th e  e ye . In clinical routine , ultra-
s ound is  us e d to de te rm ine  tum our s iz e  and location
w ith in th e  e ye . Th e  re s olution of ultras ound e xam i-
nation is  too low  to de te ct ch oroidal infiltration or
to e xclude  a lim ite d infiltration of th e  optic dis c or
optic ne rve .16

Since  its  arrival th e  CT s canning h as  b e e n th e
s tandard im aging te ch niq ue  in th e  diagnos is  of RB
be caus e  of th e  s e ns itivity in de te cting th e  typical
calcification occurring in about 80% . Th e  pre s e nce
of calcification in th e  tum our by CT s can is  virtually
diagnos tic.17-20 At pre s e nt, M R im aging w ith  its  s u-



This study de Graaf
et al27

Schueler
et al16

No. of patie nts
Bilate ral dis e as e  (no. of
patie nts )

45
10

56
18

21
-

Optic nerve invasion

Se ns itivity
Spe cificity
Re tinal de tach m e nt
diagnos is  (Se ns itivity)

100%
20%

77.8%

66%
9 6%
89 %

75%
38%

-

Growth pattern

Endoph ytic
Exoph ytic
Mixe d

40%
37.8%
11.1%

42%
46%
12%

-
-
-

Table 6: Com paris on be tw e e n th is  s tudy, de  Graaf e t al and
Sch ue le r e t al

Comparison of Current Study Results with Previous Studies (%)

100

66
75

20

96

38

77.8

89

0

Sensitivity

Optic Nerve Invasion

Specificity

Retinal detachment diagnosis
(Sensitivity)

Current Study Schueler et al16de Graaf et al27

Chart 2: Bar ch art s h ow ing com paris on be tw e e n th is  s tudy, de
Graaf e t al and Sch ue le r e t al.

grow th  patte rn. (Ch art 1) No corre lation of th e  tum or
location w as  found w ith  th e  ris k  of optic ne rve
infiltration in th is  s tudy as  w e ll as  de  graaf’s  s tudy.
De  graaf e t al com pare d m e an tum or volum e  w ith
pre -lam inar optic ne rve  infiltration and found a
s trong as s ociation be tw e e n incre as e  in tum or
volum e  and ris k  of pre lam inar optic ne rve  invas ion
(P=.001). S e ve ral s tudie s  focus e d on clinical
fe ature s  th at m ay be  us e d to pre dict th e  pre s e nce
of m e tas tatic dis e as e  and e xtraocular re curre nce .
H ow e ve r w e  w e re  not able  to corre late  tum or volum e
w ith  optic ne rve  infiltration.
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by MRI s cans  w as  9 5% .
De  Graaf s tudy s h ow e d th e  s e ns itivity of M R
im aging in de te ction of optic ne rve  infiltration w as
66% , w ith  a s pe cificity of 9 6%  and an accuracy of
79 % . H ow e ve r, in our s tudy optic ne rve  infiltration
w as  de te cte d w ith  accuracy of 55.5 % , s e ns itivity
of 100%  and s pe cificity of 20% .
At M R im aging, de tach m e nt of th e  re tina w as
diagnos e d w ith  s e ns itivity of 89 %  in de  Graaf s tudy
and 77.8%  s e ns itivity w as  obs e rve d in our s tudy.
(Tab. 6 &  Ch art 2) For th e  de te ction of calcification
h igh  re s olution MRI s h ow s  82.2%  accuracy w h ile

US/CT s h ow s  84.4%  accuracy for th e  de te ction of
calcification. In th e  s tudy done  by de  Graaf tum or
grow th  patte rn w as  e ndoph ytic in 42%  and e xoph ytic
in 46% ; in 12%  e ye s , both  e xoph ytic and e ndoph ytic
tum or grow th  patte rns  coe xis te d s im ultane ous ly.
In our s tudy 40%  of RB s h ow s  e xoph ytic grow th
patte rn and 37.8%  s h ow s  e ndoph ytic tum or grow th
w h ile  11.1%  s h ow e d m ixe d e xo and e ndoph ytic

Conclusion

H igh  re s olution M RI h as  s upe rior contras t and
s patial re s olution com pare d to com pute d tom ograph
(CT) or oth e r available  im aging te ch niq ue s . M RI is
h igh ly s e ns itive  for th e  diagnos is  of re tinoblas tom a
as  w e ll as  for th e  de te ction of optic ne rve  invas ion
w h ich  m ay be  h e lpful in th e  tre atm e nt planning.
M RI cannot s ubs titute  CT in de te cting tum our
calcification in re tinoblas tom a but w ith  incre as ing
e xpe rie nce  and ne w  te ch niq u e s  it s h ould b e
pos s ible  to re nounce  CT s cans  in th e  m ajority of
cas e s  of re tinoblas tom a.

Disclosure: Th e  auth ors  de clare  no conflicts  of inte re s t
in re lation to th is  w ork .
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