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Abstract

Accuracy of Frozen Section in Diagnosis of Ovarian Mass

Siriwan Tangjitgamol MD*
Somneuk  Jesadapatrakul = MD**
Sumonmal Manusirivithaya MD*

* Department of Obstetrics and Gynecology, BMA Medical College and Vajira Hospital

** Department of Pathology, BMA Medical College and Vajira Hospital

Objective: To determine the accuracy of frozen section compared to permanent section according to status of

malignancy and histologic cell type.

Study design: Diagnostic study.

Subjects: Frozen and permanent pathological reports of 212 ovarian masses from 212 women who underwent

ovarian resection at BMA Medical College and Vajira Hospital from January 1, 1992 to December 31, 2002

were studied.

Methods: All frozen and subsequent permanent pathologic reports of ovarian masses from the studied group

were reviewed. The data of age, tumor size, number of frozen and permanent sections of the ovarian
masses, the results of frozen and permanent section were taken from the pathological report. The pathological
slides were reviewed when there was discrepancy of frozen and permanent section diagnosis, in deferred

diagnosis for status of malignancy and/ or histologic cell type.

Main outcome measures: Accuracy, sensitivity, specificity, positive predictive value, negative predictive value

of frozen section.

Results: From 212 ovarian masses, there were 13 deferred cases which frozen section diagnosis for status of
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malignancy could not be given. Statistical analysis was then performed in 199 cases. The overall accuracy
was 90.9%. Sensitivity of frozen section diagnosis was highest in the benign group at 99.1%, next was in
the malignant group at 86.1% and lowest in borderline group at 50%. The specificity were 90.7, 94.6 and
100.0% in the benign, borderline and malignant groups respectively. Positive and negative predictive value
of benign, borderline and malignant groups were 93.3, 41.2, 100.0% and 98.7, 96.2, 92.7% respectively.
All inaccurate diagnosis were in the common epithelial group. When the statistical data were analyzed
according to histology subgroup of common epithelial tumor, sensitivity in diagnosis malignant and
borderline mucinous were lower than non- mucinous tumor, 62.5% and 41.7% compared to 96.9% and
50.09% respectively. For diagnosis of the histologic cell type, frozen section had 91.9% accuracy. Thirteen
out of 16 incorrect histologic diagnosis cases (81.3%) were in the common epithelial group while only

three cases were germ cell tumor.

Conclusion: The accuracy of frozen section in diagnosis of ovarian mass was generally high according to both

status of malignancy and histologic cell type. There were exception in tumors with large size, mucinous
or borderline tumor which yielded lower accuracy, sensitivity, specificity and positive predictive value than
the other groups. The surgeon should recognize these limitations and appraise the test result together with

other clinical data. This is to achieve for the correct final diagnosis and the proper management for the

patient.

Key words: frozen section, ovarian mass, accuracy, malignancy, histologic cell type
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Statistical value Benign (95%CI *)

Borderline (95%CI *) Malignant (95%CI *)

Accuracy 95.5 % (92.6-98.4)
Sensitivity 99.1 % (95.2-99.8)
Specificity 90.7 % (82.7-95.2)

Positive predictive value 93.3 9% (87.4-96.6)

Negative predictive value 98.7 % (93.2-99.8)

91.5 % (87.6-95.4) 94.0 % (90.7-97.3)

50.0 % (26.8-73.2) 86.1 % (76.3-92.3)
94.6 % (90.3-97.0) 100.0 % (97.1-100.0)
41.2 % (21.6-64.0) 100.0 % (94.2-100.0)

96.2 % (92.3-98.1) 92.7 % (87.1-96.0)

*95%CI = 95% confidence interval
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Negative predictive value 100.0 87.3 83.3 97.1 98.0 95.7
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a1l 6 adviminnfnmnadennugndedunmisitedvaoiuzvesnnuiuusii (n = 199)

Accuracy of frozen section diagnosis p- value
racteristics -
Characteristi accurate (n=181) inaccurate (n=18)
01y (mean + SD) a 46.1 + 17.07 44.7 + 16.82 0.752*
1.
mmu%umamﬂ frozen section #9310 (mean + SD) 1.7 +0.73 1.9 + 0.76 0.261
1.
YUINUDINDU (mean + SD) (cxm ) 11.7 + 6.28 21.7 + 7.27 <0.001
1.
“umﬂ“umnaumammwumamﬂ frozen section 1 U (¥u.) 7.9 + 5.42 12.9 + 5.99 <0.001
Suuvesfoutiszatving
. 70/1 .59 8/178 (4.59
< 20 WU 170/178 (95.5%) (4.5%) <0.00100
> 20 HU. 11/21 (52.4%) 10/21 (47.6%)
Histology
Common epithelial cell type <0.001”
mucinous 54/69 (78.3% 15/69 (21.7%
. ( ) ( ) <0.012**
non-mucinous 51/54 (94.4%) 3/54 (5.6%)
Others” 58/58 (100.0%) -
* Unpaired t test T Mann Whitney U test
oo Fisher’s exact test ” Chi-square test comparing common epithelial and others

** Chi-square test comparing mucinous and non-mucinous tumor
# [ S . . . . . .
Others léun germ cell tumor, sex cord stromal tumor, malignant mixed mullerian tumor, metastatic and carcinoid
tumor

M 7 wavestiawo1BanIwein permanent uaz frozen section lunennsitianvhinsadu (discordant histologic
diagnosis) wazsefidluiiesonsiiaway (mixed tumor) (n=16)

. Size Number of Frozen Number of
Permanent section (cm) permanent section section frozen section
Discordant diagnosis
Benign
Serous cystadenoma 28 3 Mucinous, borderline 2
Mucinous cystadenoma 5 5 Serous cystadenoma 1
Malignant
Endometrioid CA 27 12 Mucinous, borderline 2
Serous CA 12 7 Mucinous CA 1
Clear cell CA 20 2 Mucinous CA 2
Carcinoid tumor 14 4 Metastatic CA 2
Endometrioid CA 6 5 Serous CA 2
Undifferentiated CA 20 5 Dysgerminoma 1
Clear cell CA 20 6 Endometrioid CA 2
Serous CA 18 4 Endometrioid CA 1
Mucinous CA 13 3 Endometrioid CA 1
Endodermal sinus tumor 4 2 Adenocarcinoma, NOS 1
Mixed tumor
Malignant mixed mullerian tumor (2 cases) 5,8 3,10 Endometrioid CA (2 cases) 2,3
Mixed epithelium 8 3 Adenocarcinoma 1

Mixed germ cell tumor 15 10 Immature teratoma 1
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Az endometriosis BN 1 510) UAZEN 2 10 RINVAUND
goruzanmiuideoudlildseyriiavoannaniw
Tnghinumawagaiau (benign serous uaz borderline
mucinous tumor )
2. Discordant histologic diagnosis

lunquit3fiesvAanwain 16 51w (discordant
diagnosis) wud1 13 919 aglungu common epithelial
tumor uazdn 3 1wiilu germ cell twmor ijerszidiu
aouzanmiihmefadie  wul 16 118 Hifedvriiaves
wenSanmAniuihy benign taz malignant 2 518uAE 10
8 awawy 8n ¢ v Sudlesenyiianay (mixed
tumor) FIWUNWIS AN WA wRMRUMRIINRFR LD
permanent section Iy 31wazduavesvig Fiauaz

NMUIUTFUNGA frozen section uaaaliluaisan 7
o 4
1IN

lumsridadouilosanithi umddridnasisziu
fouminaluresrdamovzinmssidadnuiiimuzam
Tuansdidounndliannselimsitestlddomalaud
FTnzdfinvme suwndrrelszdunasdtein  Taoviahl
a3 frozen section il Sovas 10-15
fasinznaredlunsliiinsanseduhigndeamuizay
(abuse diagnostic method) & Henaveanisasieliil

wamoluINIINIITAY ™!

iganunvaty 4 ealdld
fuuzthdadots¥lunisdaniie frozen section 3% wu
Scurry wazamz’ lull 1999 lddadimaanietiiamm
(valuable) luswamiorgiiosiidadoantsiiyns Meitads

funzSasfiauninszarovinniou  vislunsdives

endometriosis Fanansanenldminainuzda uasioinns
asaithisuiu (unnecessary) luroudlifhuguilaglidl
dudloruas el Bastos wasaa® uuztiliilu
anforgiiosndt 40 Hiemsrdainuuueysny lu
INFTUNN AN AATNPUNWUMIUATLAEIFIWEILIaNNT
dafouiisiliiionsnn frozen section Youaz 3.8 daden
oglussAufimnzanmuiined fuusily !

Tumsfinuil §33ulisu deferred cases 91U 13
selunsiinsznaives frozen section tiipaninidy
nquilihivdgnudedin wudiilanugndesfosa: 90.9
doandaarun1snNgu o fiwuldaaud Sovas 00-08" "
lumsdnwmil  neidfedvAanarmifeunnnudums

aa W [ v

Aadvguusadesnnfidhnie (17718 510) wazdulng

Lﬂut‘f':manmﬁﬂ mucinous tumor (15/18 $19) WO
ﬁmﬁmﬁ"‘aﬁﬁlﬁ'fﬁuuiamnndﬁiﬁ]uﬁq (1/18 50) Y30
1 90 199 519 vesswIufeuliiesaniidiianvldnin
frozen section Amfluipvar 0.5 FdndAvanLNIsAN

0-0.6 tunu>*">*

Suq finuimimoe Sovas fou
aanariflu benign tumor #a3Hesivain frozen section
3ufu borderline tumor udiiiosningihesviliflumad
prgunuasdsziiuludesriaaudrindumioe szez 1A
wndrndaldiiindadouiisdy Saiilildauanm
deademsraaiuiy egalsiaw nsdimuilenndeldin
Hlumsl¥nsnn frozen section Tatluimuizean (abuse
diagnostic procedure) Lﬁmmmfiauwwﬁmmwamsmw
wdns T ldnldndsnsrdainyudotidla
{ipa91NWLIINMIATIY frozen section HigavoRA
waradaduld Salivaromsanuinoromanudumiug
sianuiuGlunHimeiut e iy aous

,5,6

o ] . 1 a a
Autlunza (status of malignancy) FUAVDINYE

1,2,6,9,10

(%

anw  (histologic cell type) Mminysovng

10,12

VoI ou tazNuIuTloNaauWensIY  frozen

section®* '

lumisiineil wus auluazanuisiugves
frozen section lumsifiasuiiiosonngu benign azfiqa
1823990901 70 malignant luvaizii borderline v=iiifym
nlumsifient fie 9/17 oR3TiaReeIn frozen section
Wy borderline naoilu malignant uaz 7/16 Vel

borderline tumor l@suUnN153T9an91n frozen section I
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Wuis benign agl fie Anuming anuhuaznufily
msiungudulsa (positive predictive value) lumsasia
borderline tumor #1A71 nzjuﬁ'uq DU TAY
LfJ‘IE)LﬁUU%ﬁﬂm@ﬂLé@ﬂﬂﬂINﬂduﬂlﬂﬂ common
epithelial tumor Fafuriinvoaiiosoniinuldiesuas
Fufivanguidnafifinmsifadshigndoniu wuiilym
dnilnalunsitiasvAniundy mucinous tumor (15/18
1) Lﬁlaﬁnmt‘ﬁﬂmﬁﬂur}a"u mucinous ILag non-mucinous
tumor Wy Nz uwiudlun ATt U
a1 uz5a mucinous tumor Gi? m'mq'u non-mucinous
pt1anIu Iasmmwizngu borderline uaz malignant tumor
(Sovay 41.7 uazSovar 62.5 INBUNL Souaz 50.0 waz 96.9
awdey) Taselszn1snilierninnnnis?i mucinous
tumor HuNAmaslvaini1 non-mucinous tumor vt

@ o w oA

WeaAY AD 16.5 + 7.5 FW. MEUAD 12.8 + 7.2 FU. MY
a1 (p=0.001)

Jymvouifptenis 2 wiia léud mucinous type
uaz borderline ¥3® low malignant potential tumor #idl
anublunisifissesmniwiinduetadnuueansinun
i genndearusIvaIumMIANIEU 7 I6uA Rose uasnni:"
Tufl .. 1994 TIMUIINIASID frozen section [AITW
Tlumsvinnoiiiosenaiin benign uaz malignant gath
Youar 98.7 war 92.7 MWMAL uAEIINRINYipIeN
¥iia low malignant potential ld@ufive Yovaz 4.8
Wi Taoiawizotiadddungy mucinous type Famifivs
fovaz 30.8 WvuAvSovaz 64.3 lungw serous tumor AU
1#80U Twaalfhoven uazamz’ lull a.¢. 1991 was Pinto
nazanz’ il aa. 2001 fivuihdymdndvoludodia
WaAved frozen section AvBNgu borderline tumor lag
MW1z8t1959 mucinous tumor if{esniniindvinalvajuaz
NANuraInviatvvedanymemane sanw® Usubutun
naznaiz® Tuil e, 1998 nuMumanmsitianuijeaonsily
My frozen section wudauuLud A A
mrzganInnd1 Jovas 9o il nquitiidam Ae nan
mucinous tumor WWREINY Wang uazame’ il a.e.
1997 finu arwbilumsinnoiiesonsiliwiio borderline
Tnormszamdalumanianffinanmsitasy mucinous
type Lmzﬁ;Eﬁﬁnmmwmifmaﬂﬁ’a"lﬂimwwmju borderline
1éuf Houck nazams'® lud f.A. 2000 w1 frozen

section finnwhuazanugndedumsifiensiivs fovas
64.6 uaz 3ovas 60 swaay lauiinsdinifesudlu
malignant (overdiagnosis) uaz benign ( underdiagnosis)
fafpvaz 10.7 uay 29.3 ANA1AL
Hasviuiiignnsnuily 1dun hminveadou Puls
wazan’® lull A, 1997 msAnEIeNTININfou
wa: wuindethmindfuiulagmwizedaduioninni
1,360 niu anuhlumsitadvezanasededanu  du
Houck wazamz'® lunisdnvimwiziiesenaldwiia
borderline wui1 vinafeulnajifu 20 v, asiilona
Aawaalumsifesonniu  {33o3adddnudaledei
TaglFvunavestouiunuaiunuivinidiesainnissa
iminlildvilugihenanedeafumssildsinni
diosnfouillemaunnilildowdr wasnmsanuil
Houck
nazaaiz'? fo nawiidfedvAanaradvinalnajniindud

APANADINUNITANYIWOY Puls wazAmz'® uay

JlansgneotegalilsdAgyndad (21.72 + 7.27 gy
AU 11.73 + 6.28 %W., p<0.001) uaxﬁauﬁ‘lﬂuji{u%:ﬁ
Tomadawaalumsifdedomndu Taowuin lufideund
nnadnnIMiemiiny 10 an. @SumstansAalay
dufeuidnnivitewiiy 20 . Aawainldiovas 4.5
Tuvasiiiefouiivinavinennnit 20 au. Aeawaiald
qadsesas 47.6 (p<0.001)

thisduneninasronnuuug1wed frozen section

A9 PIUFUIHONAAATINAN frozen section 1AATT
Ainw1vuoa Oblakor wazame” Tuill .. 1991 tHeIAw

AMVUNUGIUDY frozen section NMTIHINBVDAULDIBN
falv wudmnswidfadvAawaiaiesninnifuaia
(underdiagnosis) NANNITIUATIVAANNIAY (sampling
error) AUULNIIMIAATUILOATIV frozen section 1
° - & v A o ' o ' - o
NUIUNWINVUIzAATORANAIAAINAa ]S R AU

9 - - v o S & 4o
Wang uazame” Tull a.d. 1997 Fawudn SnuFuiilendn

. Aﬂ‘ Q‘ ! o/ o oo 1 o

frozen section NIANVYUILAUWUSAVUAIINLUUENUATT

IANBVDAUUBIBNFUA mucinous HATUULUIIIAITAR

(% [ (%
= =1

Fuidle 1 Fusionn 10 u. vesvnadou i nwu
fimmuandafiwesninatoudesunduilo 1 Fuiiag
lunguiiitindugnuazlignaas fie 10.1 7. uaz 17.6 .
muday lvned Rose uazaniz’ wuzihiinisaaduiio

AN 1 BU. VOIWMNANDUYHA borderline tumor
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MnnsAnudl wuhlunguiidatvgndosuazngun

hanAa  Unsdasuusuilsluuandanue1allY

diagnadd (1.70 Woudy 1.89 awday, p=0.261)

S
]

uaillothuszliulasisuiuvnavesdou wuidinis
#a frozen section 1 Fusioving 7.9 o, lunguitidiasi
0NFD Faanannung 12,9 au. lunguilitensie
NN AYNNADA (p<0.001) wafiwuiumstudu
3 wnaduilofilngiu msasdedldiunsguasaminiu
usihall msResinsandennuduaiiiosndnynzves
woanmmluusazdeudionniinuuanmaundazudinm
aaoavumlitsuaznafilFlumsasefiasdiiniude

TuwiveannugndadumsitiansriiaveannFann
(histologic cell type) 910 frozen section 14 Pinto uaz
anz’ wendInfiFnumunnuiuglumsidatvaaius
ANuiuuzsagate Sevaz 94 udh daFnuiluniveswiia
worBanw wul unndeusalimisitianvriiaveannd
anwildgnioaias fovas 84 Taunguitifiasuidiu compatible
with 90 frozen section 14 drulve Ao Jovaz 87.5
fifuwuiue3enin permanent section 9IN3ANEE
dousnnguithimurseliniitetsriinveswsdaniu
(deferred histologic diagnosis) 912U 14 518800 KoY
WU frozen section fAIWQNFadUNMITIRBTiAvD
worBaniw Jovar 91.9 Faganiimsfnuiues Pinto uas
Aoz’ MminenthiwnzddTesaineildsumsitesvan
frozen section 31 consistent with, compatible with %30
highly suggestive of Hudaifinsuiuian

dofinsan 16 1o MasvainveannBamwin
Wy wut 9/16 51 Fhuilesenyiia common epithelium
tumor & 2 wimsAfesvaonzmuiuneddigndos
fufo 1 Me3taduguusannnIniiueie (overdiagnosis)
ausvazdeaiinanudidedunar 8n 1 oy
malignant tumor W3nenuilu borderline: Feldsuns
Sowllunomadordy daudn 7 e dudaouzan
(s Gamiioust (1 benign, 6 malignant) Ay asiia
mmL‘f':man‘ﬁ'ummmn“u%'ﬂﬁtﬂuﬂmmtﬁmmﬂﬁmﬁ%’nm
WURYINY

it 4/16 18 Midederiieveannsanmwli
gnsiea laswuen permanent section Nifluiipsenyiin

Way (mixed tumor : 1 mixed epithelium, 2 malignant

mixed mullerian tumor woz 1 germ cell tumor) sk
Wuhimudiayuninmaendin  desninhildwdou
HINRAITHIAAT Y

fiffosonuza 3 nofidhuiasondrangui dun
undifferentiated carcinoma (frozen section 3139y
dysgerminoma), endodermal sinus tumor (frozen section
J1la9t adenocarcinoma) ae malignant carcinoid tumor
(frozen section 319Ny metastatic carcinoma) Efiwnn
wénmsud wnmansinveaiissenseriaiuana
Alaumwizesutaddeanmsridauuey sy (conservative
surgery) otnlsfia fihe 2 swusnifiyasiivanoudd
JimsridauuuATUEIU (complete surgical staging)
luwneiingdt 3ty Hunmsussmensnadeaurihe
Tevimsmaaasudiu ladhifaduanonnmskian 39
doililddinaidudofihouazifonsuna  permanent
section 33lnsguanuuINseh

1§31 frozen section ziiA1NUNUGIGY UARGIAI
Yosialumsifiads Tymdningjegiingy mucinous
Wasborderline tumor Tagmwizededadeudidvinelng
msRasuielRTs Iy Susuiinunnneauil
fio$ i frozen section 1 Fusewnafou 8 wu. o1
Pouddymldundundiidesidaludovesnaiuaz
aldsrofiinin  nsdemsfiasznitanorunndiferty
ﬁwaztﬁvﬂﬁmnwummawm%amw (microdescription)
AADAIUITALYBINIINANTY (degree of suspicious) vi
drurrglumssadulivesnddinm  Tuvmzifvadu

o v (=3

uwndginunnisilatadedinauazlomaianaian

nandualdninvoditns Maillenisdadulavugaiie
AaUINISNY

a1l
11579 frozen section NUAINQNADIUNUGFIlY
m3ifiatedeuiisenilifilunianiuzarmduust
wazviinveoaiiioaen Tymdsdanaraiinuldluuinig
advrormzanuihuuzde dun fouidlssenvinalvg)
uazyiinuoannsanwilu mucinous uaz/v3e borderline
wmor dnluniriaveiiosoniumuldiansdiveiioson

- & a 4 o & - :
FuANAULAZDIONAUZIHA Fadsznisvaliionad NOMD
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