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Abstract
Obj ectWevecompared preoperative data of physical examinat
bone with our intraoperative observations. -sWeti sype nt iex

echoplanar di ffusion MRI (SS SE EPI) on primary chol est

Met ho®8: patients with chronic otitis media who had be
Haydarpasa Numune Training and Research Hospital bet wee
this study. All patients did undergo otoscopic and audi
CT and diffusion MRI, patients were operated and intre
intraoperatively approved cholesteatoma were defilned
defined as group 2. Perioperative and preoperative find
were compared one by one.

ResulPtoss:iti ve physical examination findings have been s
specifity of 87. 5%, positive predictive val uen otfer9m% os
effecti WRledsxn dafi agnosing intraoperative chol esteatoma,
positive predictive value of 83.3% and negative predi

previously reported results.

Conc!l usNhem: we had preoperative suspection of <chol estea

MR , in addition with bone tissue erosion on CT, we

in terms of capability of diagnosing the disease.
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I ntroducti on tempor al bone by CT or MR
Chol esteatoma is a cysP| tcfper'atlVceharreasc'tdeur||zethOles
by accumul ati on of desquatl)r%é dd'"T % p|eft?1|e€1‘ ms_ﬂaor‘PoS wefect
. . d|f us.ion MR I on éii{ferentia
keratin layers in the mast d "dir spaces an ympani
cavity. It has an erosivegreq’r}elceft'oonn tgc')r‘?’esu?igg‘aebei%nate
caused more damage than ar'u}1 tsyopn(]ae o?t_luc 'eoSnPIC(flf&?rieir}ts te
media. This destructive efplefc[u?hh?/nlévlalt?é tWoerheeaerrplpgarleodss
intracrani al or extracrantarfle dc'o?’n%rl]?sctalt(fo%fsf'(cll)e.nc'\éefHg
alert about chol esteat oma hggrg '\/Tc'tgflllmpgrtcgrqa{aoggr&v
consider the preventive el AREAS Sy _Vé'%'ﬂ—g”;/teddi’agﬁeorgkpagrtdo%(St
. . echopl anar di ffusion MR | 1
complications (2).
cholesteal®ma (LA this study,
Clinical findings of cholesteattoma otoscopi .
preoperative data of physica
examination are |nterm|ttealtffBglrghanMRlot]pIrrr]giegggw tot} an
indigenous bad smel | , aspiration o_f egithelium and
intraoperativ observations
exi stance of retraction pocket s. It s %re trr,pent .S
di aghostic ef 11 &s&hency s pafn ®
surgical . It i s not easy etcoho'p?%?]ta'rfyd|tfrf'u3|e&(r'1$tl\/l rllce(S%f
chol esteat oma on otoscopi.c, ot nhdolscopl and
prlmary at oma.
otomicroscopic examinati on in previously operated
patientslocslkcomear ati ons are usually preferred
in order to observe residuMateri aksuaneénMechodesteat oma
withiln8 6mont hs postoperat|velg3 p-yt”?rephts' W|?h chronic
devel oping search on preop ear;clvaedmlirpa%%ldng tec(j]t qaureysngo
t o demonstrate recurrence of t he di?\lease f? the
Haydar pasa U mu rai i ng ar
urpose of reducing the —nebeedtwfeoern rJ% AR 2% O n% %%p{g’mb
5) . i n this study. The protoco
Today, there i s a c o nHaryodvaerrpsays aomMumunaeg i Mmgai ni ng ar
techniques of chol esteatonta.hi CempQd mmi tteoemogAap hypati en:
(CT) and magnetic r esonancceonitmaguiorugg (OMRIr)ecare ehtvoot orr
preferred techniques in sueposcopi of exbdmi prateabhpomamodd
has an advantage on anatombt tbeml shauidnhaWvepathokagy
and bone ti ssue destructitoynwmpraeng ecr dmenngb r aemp | iga atniud et i o
occurance. On the other haargp,ol i poiids tiinsssuuef i cnhenth,ef oerx
di stinguishing soft ti ssurest,racholbeastpoatkemns,, antuarori de a
secretions and granul ati onf ifrodimmds owe( 6) .cl Alstso dgte dMRals
i s superior t o CT on evahwatisn g attchrea soaf tnoti s sPuaet i en
structures, conventional MR ospguenf®asi amtes alwsiot hnot ntr
reliable for definitive cHOoftetent omh wkiregnodeéfsi ned
chol esteat oma and granul awi bphoutti sshuel.estmagiomgag wér e de
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patients di d undergo ot omeapiuc e memd s awedrieo mertaliyczed wi
examination. After i maging roaafnkt empotr.al Abowel ey €T &nd<
di ffusion MRI , patients werset aotpiesrtaitceadl layn ds iigmtirfai ocpaenrta tfiowe

observations were recorded.

Patients wer e i ed domweshptssu:plne position
during MR procedur e. 1,5T I ntera (Philips Medi cal
Systems, The Netherlands) was mOaIFOangm %Ifamaal % pati
patients weared head coil s tdhu'rsl Lf%y M TRqfPE. WES 30, 3
116 2. Patlents wi t h intrao
Di ffusion weighted i mages, were. . 0 btalwneerde 'g%thered i
axial plan by SBr GEt ok PAR WI?EEB {acholesteatoma composew
scanner was wused for tomogrf?pr)]%li%glsm%g B%tﬁfgt mSS Were :
bone. Slices of 1mm thickness were obtained parallel to
orbitomeat al l ine. Cases WhPreoperCaItu|dvee tq{[eomdlecsrt uctpllonFoI
ossicul ar chain, mastoid boe eopsec att um,e If 4 thedri anlg s W €
semicircul ar canal and f accihaoll e s R @ s P enca cecdo Mm@ @& ¢ i -rcehgoakt §i svt ee

density of soft ti ssue prEholest-sas pCaiat iema ggerso,u pwernec | ud

gathered in a&bobapt-aadnmeedatceoch si st amtel lbiamdg otorrhea, re
No anaesthesia and contrastpowéerpeius ed sdwrei nign itmhegi egt er 1
All scans were evaluated byt hate saméedr abdei oh®pgi sat ed wher
Otomicroscopic findingst,yrﬁ aniicnngeve?ne ol cdassH
di ffusion magnetic resonance gatéélgs groutpemporal(73b7/°) ¢
were considered preoperatiyv I}})ecbgpr thtAﬁ,eb:?Wée) ;:)LVYearnenend
t o undergo tympanopl asty or4 mafst od & e c(to6nty) patient
procedures. Written i nfor mendt raopsee att i wa sc hoHl tessitreead o ma
from al|l patients. During eftirge(y2, pyepanhtcents hdoddeinmcter
of cholesteatoma and i ts hegal i » &t tigorimd. Leywe)r @ s ernecceo r @fe d ¢ h c

Perioperative and preoper antaisve sfandsnigsaldfy padiygrnicfailc al
examinati on, CT and MRI of (l=10, PHWOIOOB)s were compared

one b one.
y Presence of me mbr ane adhe

Statistical anal yses wame preertfroarcmeido nwipg che kteh es (p=0,
Statistical Package for thex@omiinalti Baoi eweeres veorssiode rléd
SPSS 1Inc, Chicago, I'TTinoisigniSfALca@dntiimuousrwmari abl e9|

are presented as meansNstaotdatdstdeai amaons Pawheneas wi't
categorical variables are p(rpe=s0,nk00d0 5)s pdeirdc e nntoatg e sd. e monntset
-group comparisons wer-eesnadéh dlye sStt duadgpa)mtaésty [)te 1

normally distributiaghi dateyg) Uont eshe Mann

(for other data). Categorical varieties were compared by

t he -saghuiar e or Fisher's exact test . The repeated
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Tabl éebDilaignosi s of cholesteatoma by phybical exa
|

rative 1Group (P value

Physical examination (PE)

Positive (h) 24 (96% 71((847%)5 s 0. 0000[06
Negative (n) 1 (12. 5 %) '

Diffusion MRI

Positive (n) 20 (83.3%) 4 (16.7%) 0.09
Negati ve (n) 5 (55.6/%) 4 (44. 4%)

Positive (n) 18 (78.3%) 5 (21.7%) 0.61
Negative (n) 7 (70%) 3 (30%)
P=0,003 P=0,002 P=0,00005
25
o i Membrane '
5 g Pocket Otorrhea Polip Retraction | Perforation
adhesion
@ Positive 19 10 5 4 2 1
mNegative 6 20 21 23 24
T FigurRhysical examination findings afd presenc:
1 |
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Findings of Properative Tempaadi € Tnot have any sign of

0
Al l preoperative CT scaannsdirnemal d "o ?t(t3 /0 uebﬁb't(her
tympani c cavi ty, 23 (69.70/%2'ol¥oth§mnlfd'em%rr11ts 'R ?UIt was
bone tissue erosion whereasOflot??(ag%f%?h'o? VH r¥1vd|d ngpe
presence of intraoperative <

figuyeanl)e 1

Finding of Preoperative Diffu:

Hi gh intensity signals or
considered to be suppdqrftiigwea ef
3) . 24 of patients (72.7 %)
cholesteatoma positive while

negative on dabf)esilon MRI (

20 of 24 (83. 3%) patient s
cholesteat oma on preoperatiyv
positive intraoperatively whi

were negative. 5 of 9 (55. 4%

evidence of chol esteat oma ol
'FlgureSOZI tissue i mage caumltngaotpcerleatelvesnyorwhohteab4l)3(414
Etemporal cT :There was no significant res
_____________________________________ I

18 of 23 (78.3) patientism %Ct hgé bdo'nfefuesr'oosniol\r<“§I on

on CT images were observedChOIE?\t(\a/%toma (estea 9)' ln te
intraoperatively whil e theorfe aolnltiveS p(héllS ‘/C)alweereamrilgta.t
Chol esteat oma was detectedoifnlftcgfaof(? (31}6%) cBg{leg'thtow

i Tabl eE2:findings and presence of ichol estea
1

Adhesion
Positive (jn)19 (95 %) 1 ( 5 %) 0.003
Negative (n) 6 (46. 2%) 7 (53. 8%)

Retraction Poclket

Positive (n) 16 (100 %) - 0.002

Negative (n) 9 (52. 9%) 8 (47.1%)
Otorrhea

Positive (nl) 5 (100 %) - 0.22

Negative (n) 20 (71. 4%) 8 (28.6%)
Polipoid Tissule

Positive (n) 4 (100%) - 0.30

Negative (n) 21 (72.4%) 8 (27.6%)
Retraction

Positive (nj) 2 (66.7%) 1 (33.3%) 0.70

Negative (n) 23 (76.7%) 7 (23.3%)

Perforation
Positive (n) 1 (14.3%) 6 (85.7%) 0.00005
Negative (n) 24 (92. 3%) 2 (7.7%)
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figuye 4

When the impact of tomogr
erosion on detecting chol est
sensitivity was found to be 7
37 %, positive predictive valu
predictive value was 30 %. The
ROC curve analysis wasabd¢ gl cul
figuye 4
Type of Surgery Perfor med

5 of 33 patients did undeée
mastoi dect omy, 12 cases were

wer e tympanomastoi dect omy,

mastoidectomy and 4 were tymp:

Localization of Chol esteat oma
Wh e n we | ook t hrough t he
'rcpﬁ%Festeatoma, 3 cases were |

tympanic cavity and 14 coveri

and antrum. When we compare c

be 96% whereas specifity was d87 5/°at|p\(/)é5itgir\(/)%p%rEdnioCtsilvgem

0 i
val ue was 96 % and negatlvteerpmrsedlctllovcealiv%lgtuleortwgd)sﬂ)e_tme (

87.5%. The area below the curve on ROC curve analysis
was calcul at ldl)ef {3gug% (4 Discussion

When the i mpact of positivCehol\I/IISISt??%afn%gso%%urs as
detecting cholesteat oma Was"jlcccounmcue!rar;tei00,n soefnsclj? W"E"J‘atw%% |
found to be 80% whereas sple%X?ri%yi nwasytgowlep?'solntsi\f)efz ma :
predictive value was 83. 3% and negative predictive
value was 44. 4%. The area below the curve on ROC
cur ve analysis was tabtegl a3 ed as 80% (

PE, C

95% Confi dence

Area Und P ValulLower L Upper
Cur ve

Di f fusi on

Physical Exa

CT
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1,00

NER

.50 -
- Referance line
El |25 _I LT
'g Diffusion MRI
@ 0,00 Physical
0,00 ,25 ,50 75 1,00  examination

! FigurRO@:curves of PEMRICT and] di ffusion

| Tabl ddok:ali zation of cholesteaioma

Localizat. Di f fusi on Di f fusi on

poziti ve negati ve
(n=20 ) (n=5 )

Antrum (n) 3 (100%) -

Tympanic Cav|ithyy (62n)5%) 3 (37.5%) 0. 27

Antrum + Tympalna c(85. 7%)2 (14. 3 %)
Cavity (n)

bone and tympanic cavity. I't is a unique type of chroni
otitis media with progressive .destruction. Chol%steatoma
polipoid "tissuée i exter
is clinically defined on otomlcro.scopic e X aml aél It
traction "pocke 8si y
treat ment i s stjrogmkcadperﬁe\ts'.(t??h(S)né)sstaflat“;emtal group include p
performed in -B8 pmontohls ofafG&re ppermfa Yations of tympan
surgery in order t o Observeexam|)ﬁatpo S.'bITeher s fdur?d|ngs
recurrent chol esteat oma (3,4%) Therefore i ntensive
niraoperative reddife. Sen:
search on preoperative magoler}qutechnpcgsules \Peoc%?desop%?at
it may be an alternative met od f o Qpen ofr endosc.o&:)ic
in aopralv obs’e at’idns

surgical Interventions. specifity was 87. 5%, positive

Chol est-eseaspemated group andlodgapaveeptsedictive value

with recusrmeelnlti nbgadot orr hea, spgeségcet bé i mportance of
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otomicroscopic exami anu s percrnoefdoanmelneadxetde at @ma di f ferenti at.
cases. granul ation -1t3i))ssueLow( 11di f f us

There i s still a con??%lvesrtsef/atgrﬁna ilmaagd|sngto high
techniques of choleszteatomaOmBor%p‘JaSltetdotgFm%‘E]1 h of Fib
effective on determinig theselcorceatllonst|on of pat hol ogy an
bone ti ssue destruction but iltn imangti bt udineesf,f i diidrter
di stinguish <cholesteatoma didfmusmucwoi MRIsekcawve i beasen amgded
granul at Newer(téhel es s, soft effestevemend vemedt fferential
with adjacent bone tissue dAdslt rtuhcetsieo nt e csh niingtueersp rced eldd alse
sign of chol esteatroensaol (L BpMOf)@T Hingyh of them depending
provides a useful i mage foof toairmei cpranpser t i ts.haAnyhipdss
sensitivity on defining soflhese ssne¢ hods hetro t anaot hmerr atwa
and bony tissues. Post oper amtaitvheemeitaho @t s el o CTofi mawre ss t
are insufficient to differentilgtelaclhole%tt atoma ifmraogng:san:
soft tissue formation. Thereftolrfeactthslsa”teecrrlnréliI ueadhvaastaagleos
specifity due to poght|avn®uwMeR:ﬁwlfhos‘WaeIVAeer, neeerdf of o n dé gt ar
hi gh re€®l lhtaisona negative r{redl is}/|ecevsa,|uelo(\)/vf i esseorl suit b o€
100% on air cavity images (Zot)lfacts seem to be the defi

I'n our study, 69. 7% ofuseds &S SIE mMORMIstirmtewdr study.
bone tissue destruction on CTPrwtheereuaSs Sitnud '7%b8f ect
cases we observed intraopﬁr? %}/1 scehnosli slt %tomalotOI%is
Pl o-Gaodon et al publishedsapn |f4l'0nyVe é’lpboosulttlped'at{éé%cti
recurrent chol esteat oma andansdtart]eeédattlhat %Ld)ﬁ)%/fs?q\&e%) Y au?
CT on demonstrating Cho'esttheateoms?tuhdaidesbecenns Qun g of e
69% whereas its specifity, yois QgRATLYEsPAEd BELY LY aLY
and positive predictive VaéuSrehvaivoeusqeyenopfeoruaqded68(:0@’0Iest
55% and 75% respectively (I_\ZN%).Oqu%nesceonépapraetdi eWn'ttsh wer e
our study, our findings Web)(/e g|2f%stoironsel\ﬂF§lit\iNH FX |37/0
for specifity, 78% for pos'cth'ovlesQreeaqiocmtaiVientvraa{oupeeraantd| vgeol(
for negative predictive lblé%n Jgr?ssiedevraerdateilsonsinrseusfuflit
from insufficiency of CT inch((j)'setsitré%lt“osm%in ascehsmewshtiecahto(/nviw
from soft ti ssue. I n OurdiamteL[deyr’ ov?iantgi etnéspr\é\/iv%%usly
chol esteatoma were more I(?[IAfyzzaéo \%&em&ga}aﬂraéetdhebosnieze o
ti ssue erosion on CT therefnqrraoﬁ)g'rgtifvienldyi negndcotuhladt ts)%e
considered as a s;upportlvset d|ygn of chol esteat oma
existance.

We detected the sensitiuvi

Standard MR I techniquete}rshs kg?wncatp |ble|ty of di f
inefficient i n detecting FHP'r%%‘p%% ma . pcrheoolpeest i me}/
(9,10, 22) . However, di ffusion MRI has been recently
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50 %, positive predictive val de waesr n8s3. 8% aifVReé neogmedizagn
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predictive value was 44. 4% intmaopmpatisencthol pséeiadosma
studies, our values were | owd®r, Mopsetcioffi tpyr ewfi o686 %ar tpiosli e
included |l ower number s of Pari13®namsd tnheagnat Du e spgruad/i ct i

therefore further studies oWVvValaegear seal £ laawvee rn etehdaend pir

order to investigate the effvsctlveness of SS SE  EPI on

we concer about preop
detecting cholesteat oma. ehroqesteatgmar osntrp'hcytsllvceal e x
condition for us which is tOMRhIa,V6i nhaadddlltmltedW|ntuhmbb0ne0ft

patients in the study. found that physical examinat

When we compared our pat MRht orwiQTh irrespercmst of capab

|l ocalization of chol esteat onthi,s etahseer,.e were no difference
bet ween diffusion MRI positive and negative groups
Di ffusi on MRI was found to be ineffective not only for
detection of cholesteat oma %eferaqncesfor its localization

When we concern about PReRPeLafdy NS URRESE! Alstal ekl :
of cholesteatoma on phy5|calAﬁéanla:nabllplnméagld 'Id-éing.\}"asﬁé)nne\,
MR , in addition with bone tissue erosion on CT, we
found that physical examination had been superior to

. bers FW. Complications
MR | or CT in ter ms of capablllty of di agnosing the
, i mportance of early recogni't
di sease.
-12

Conclusion : 3.Shelton C, Sheehy JL. Tympar
Wh e n we compare the finditlgsed oGgasphystanynig®scope 1
examinati on, tempor al bone CT and single shot spin
echo echoplanar MR I wi t h 4.ndyr0ao}4)’ersalatsiavkei fyi ndiMmbpshi et v,
chol esteagsmenat ed patients, We CONCy|Udseide ativdria afterint a
positive physical examinatiqurastfyi:ndjsugﬁichaqd f*?‘?l‘?d’i]ngs

superior to MRI and CT, havRROn &I Ls%ngs@j:gtﬂm\gigteylwf 9 6 %,
specifity of 87. 5 %, positive predictive value of 96 %

value of 87. 5%.
5.Migirov L, Tal S, Eyal A, e

When we evaluate the effectgyqaf rtexcmMdGrecinicch ofliectkiemd o ma
of bone tissue destruction oghecddm@dBROSHNDt dinNdd AtOPMAY at i|vse

and negative predictive

chol esteat oma, we had had @aoggosoe:nsddiavg ty of 72 %,
specifity of 37 %, positive predictive value of 78% and

negative predictive value 30%. These values _were .
6.Chee NW, Tan TY. -olpheer at d lviee |

found to be | ower than previously reported results,
resol’uti on CT scans i ncho

Singapor200Me:d4im9155
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7.Tierney PA, Pracy P, Bl athdAi kSePlAg BPowdKietr t rDeAr. An Of f e
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assesment of t he val ue oHlutt Bebrpm&opKBatilveni ado M
computed tomography scans pweiiogrhttea dvtRo e nmdaogsi cnogp iocf ¢ h ol
fsecondihoolt act canal wal lanmda satdouil d spuartgeernyt.s who have
Clin Otolarynegorl6 1999,; 24: 2744urgery. AJR Am J RD»&e®mtgenol

8.1Wake M, Robinson JM, Wi tXkDFibtez eJkB,C,6B avkteewebsa cTh,i F3,t zek S,
Stansbi e J M, Phel ps PD (2v0_@)erDePect20weil)gohDe d f udRIo
recurrent chol esteat oma cthy | e sctoargptudcmeas zefd t he petro
t omogr apheyl oasfetddémaaswiotiyd sur glemayg.i nJg 15%:16 36
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