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413 consecutive frozen sections experienced at Kawasaki Medical school for
the past three years from 1978 to 1980 were reviewed for their accuracy and
errors. In cases of malignant tumors, the diagnoses showed 100% accuracy
without false positivity. There was 1.96% of false negativity. In one out of ten
cases the diagnosis was deferred. Among the deferred, cases refferred to by
the surgeon as “suspicious of benignancy” were correct in 83%, and those of
malignancy in between 25 and 45%. The attitude of surgical pathologists in our
hospital and possible sources of errors were also discussed.
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Table 1. &% 7 SEMC R0 2 )IIEERIKE
B BB sl C D P R A ) 2 i O FIU A
(Frozen section diagnosis at kawasaki
Medical School, 1974—1980)

& B 7l 4
1974 18
1975 86
1976 94
1977 127
1978 146
1979 147
1980* 120
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Table 2. Clinical Services Requesting
v Frozen Section Consultation (1978—
+ 1980)
Clinical service ‘ Number Pe(rycoe)nt
Endocrine surgery 204 49
Breast 95
Thyroid 86
Others 23
G. 1. surgery 72 18
Neurosurgery 30 7
Cardiovascular surgery 28 7
Urology 17 4
Dermatology 16 4
Orthopedics 13 3
Otolaryngology 10- 2.4
Ophthalmology 8 2
OB-GYN 7 1.7
Plastic surgery 6 1.5
Oral surgery 1 0.2
Radiology 1 0.2
Total 413 100

Erdl

é\‘\ Rty

(8% #H1% 1982
B, BoHE
TR ‘

False negativity, False positivity (% Table3
DOMOBER LT RdF-, False negativity i
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g0 R b DT H 7. False positivity
B#0.7%TH B, ThbIEFAERNTS
LY R TIE S b 1o h S B paraffin YT
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Table 3. Comparison of Frozen Section and Paraffin Section Diagnoses—(1)

I Frozen Section Diagnosis “Benign”

Diagnosis in . .. -
number : Diagnosis in
paraffin section .
Organ fr(())ien of the frozen section block permanent paraffin section
section Benign Deferred | Malignant Benign Deferred ‘ Malignant

Breast 47 39(8) 0 0 47 0 0
Thyroid 47 45 0 2 45 0 2
Others 116 110 0 6 98 0 18
Total 210 194(8) 0 8 190 0 ‘ 20
N . 194 _ oo

PH—BR 570 9%6%

II Frozen Section Diagnosis “Malignant”

Diagnosis in . ..
number : Diagnosis in
paraffin section :

Organ fr(?zfen of the frozen section block permanent paraffin section
section Benign Deferred \ Malignant Benign l Deferred | Malignant

Breast 44 0 0 43(D) 1* 0 43

Thyroid 30 1 0 29 0 0 30

Others 80 2 1 71(6) 0 0 80

Total 154 3 1 143(7) 1 o | 15

* BREBEESL. 147

BW—BE 154—7 =97% (%EB"JI—M—_—.,—=100%)
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III False negativity and false positivity at frozen section diagnosis (Kawasaki Medical School :

1978—1980)
False negativity = D ¥)/i"C benign, sif& paraffin §)4 T malignant T3 - 7= fEHIH ___L
=1.96% £ " ® 408
Fal t _ WEEEY)H-C malignant, @f paraffin §JH-C benign DFEGIE _ .
0a7s/e positivity = S * % 408
-2

(3 il permanent section, frozen section ¢ review ¢ malignancy H9)
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Table 4. Comparison of Frozen Section and paraffin Section Diagnoses—(2)

I Frozen Section Diagnosis “Deferred”

Diagnosis in . ..
number - Diagnosis in

paraffin section .

Organ fr(())fzen of the frozen section block | Permanent paraffin section

section | Benign |Deferred |Malignant| Benign ‘Deferred Malignant
Breast 3 3 0 0 3 0 0
Susp. Thyroid 6 4 1 1 5 0 1
of Others 9 8 1 0~ 6 1 2
Benign
subtotal | 18 15 2 ! 1 3
Breast 0 0 0 0 0 0 0
Totally Thyroid 1 1 0 0 1 0 0
unknown Others 5 0 4 1 1 2 2
subtotal 6 1 £ 1| 2 2 2
Breast 1 0 1 0 1 0 0
Susp. Thyroid 2 2 0 0 1 0 1
of Others 17 8 3 5 7 2 8
Malignant

subtotal 20 10 4 5 | 9 | 2 | 9
Total 44 2% 10 I R Y

T BHRREER
DRSOV T & BIFHEE T 3 e o oEO _ 44 .0 0 o

£ fE fl 408
Il #EDOELX
1) Susp. of benign & I EE benign 755 7 fEH (SB)
SB = =83Y%

18
2) Susp of malignant & éi;h$% malignant 755 #=5EF| (SM)

(25/)<SM< g (457
Bl BHOKRELBHILIAD, TOMBMBHALHEETE/Rh - iEFIE T~ TTable 3-1 © group

TANTV B,
o false positivity (3 REBRHCIIEZELEZ BN B a2 OFEENHE A “see com-
7o, EROBRBES & 3pic ]y Ax+E T ment ” “suspicious of . ..” “?” “ possibly
RENMEL b D EE2 bR, Sampling 3R] LU FEERBELTHELT W B WhWD

LI BRERITH o 7o, “ Diagnosis Deferred (Z¥iRFERE)” TH5.
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Table 5. Organs in which the frozen section diagnosis was deferred
> number of Total number of Total
Organ deferred number Organ deferred number
cases of cases cases of cases
Breast 4 95 Thymus 2
Thyroid 13 86 Bladder and retrovesical
Lymph node 8 33 tissue
Skin 4 29 Adrenal gland 1
Soft tissue & bone Lung !
(incl. mesentery & 4 22 | Jaw 1
mediastinum ) Li 1
Biliary tree 4 6 tver
Bl i y Ovary 1
rain 2 30 Eye 1
Parathyroid 2 6
G. I. tract 2 Total 53
INBDIEFGOBREE AITH Table 6. Reliability of Histologic Subclassification at
EBIRD 4 DESHS Y E Frozen Section Disgnosis
2 &5 ETHN, HELHIT Number Cases given
of total | the same diagnosis Agr(e;r;ment
permanent paraffin §J5C cases |at permanent section o
Tlsbhidiebis\ 2T I. Malignant tumor
WHEDTH5. Breast cancer 39 25 64
2B IEDTIA PR Thyroid cancer 25.. 21 84
% 4%, permanent paraffin ikm C}?ncer z 3 122
. ymphoma
_E - &
G & e L e o 2% Table 4 G.I. tract cancer 3 8 100
T, Bl EEYEOHEEMH Other sites 11 8 73
k2 z
Mtk permanent H)f Total 89 67 G
Y o I SEB A ERTIC & & - . s
®7cb O5 Table 5 Th 2. II. Brain tumor 26 \ .
LW NHEERIZ 10.8 %, III. Benign tumor 33 28 | 84.8

MEERESIH benign T & -
7o BliL 34 BTH oI XL
malignant TH 76X 9 %
Thotc. HEZHO—FKR
FREME LB E783% L HE
<, EfL LB E1325~45
%ThHY, THELFILESL
EABEAMEDDHZEERLT
W5, TR ZEE S T
T 58 CIR2K A REE R

KL, MCHIRT 2R Cikm.

Table 7. Reliability in Grading Astrocytoma at Frozen Section

Grading by Frozen section

Grading by Per

manent section

Glioblastoma
Astrocytoma
Astrocytoma
Glioblastoma
Astrocytoma
Astrocytoma
Astrocytoma
Astrocytoma

® N @ T W

multiforme
grade 1L
grade III
multiforme
grade II
grade III-IV
grade I-II
grade II

Glioblastoma
Astrocytoma
Astrocytoma
" Glioblastoma
Astrocytoma
Astrocytoma
Astrocytoma
Astrocytoma

multiforme
grade III
grade III
multiforme
grade III
grade IIL
grade I-II
grade III-IV

BAE Uk 2R« SREE 0y 1T e W
permanent paraffin YJ5- T ¥E & HEE L 72
3o Table6 BOY 7 ©hs, BREEETH
HTED—FHKI Y, EREETHHILD

FEE—-FHER 100 B, MABIAESEHO—3K
RIZehE LTRT5% EELSFBTRLE,

Astrocytoma @ grading T3 52L& E MG A
AT OIS TR 2 TR EER R
T2 EENRDS.
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KO WMEPT 23HD5. Lol AHRETHT
T8 o TR TR RN URBE R BRI E R L TV B3 L
LT, BEBHRE TR EREAM OHE & ST
EHENCHR D B LATIR D RETHHH. SEIRK
AT S TR R A L D B BRET 5700
W, ETREORS, BIELEBRURROE
IO BRBFRREELREL, K\THADOEIER
B RD LTS,

e &
AR, BRI A TR B IR B D %

LU, ToREFELEEFRERNRIh T
% Hematoxylin-eosin ¥uf8 T {77 D HEIC

@

i, BELBHLAR TR TETWA, L
2L, EADHFIE 2L formalin TEEL,
Jizk#% paraffin T WL #Y) L 7 GEHOK
Hematoxylin-eosin gt ) i & k3% L i 5
NCEHLDEFEbLI5H B (Fig. 1), &
i« RUER OWERIOBEEC X % MR LI i o5
EHLIEZW 2, BB RVWHETH .
R, FRMAE#DHEY), formalin TRBICREE
LMo b Boh s #EYYH O slide glass
~OEEIRETH Y, HUHRIAKOKE
FCHBANDD. D X5 IeBEAREROESE
HTT, LrdERHNCIERE cZE% ARHE
RS L hudie B 7\ s DR ERER IS 135 1
REER»D, ZEOBKRTRERXGTFLA
BEVSTERELDD.

®)

Fig. 1. &Y - oifs paraffin §)5 o bl

a) Wi 9

4

L\ AEEEOB YR atypical cell o Cluster pidi 2 r FICRH LN S, i
FREOEAREL—RHibbL. (H-E x100)

b) % paraffin §)r—a) LRE—EEH

keratinization % {£5 squamous cell carcinoma OEEWHEBHETH 5. (H-Ex100)
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‘Table 8. fii-FREBRAEEIH OHIE

" (Indication for frozen section)

"Jc@%,'ﬁ’C'@‘Y’aﬁﬁfiﬂ%%VUFW&'@E HT L
L REOHREHER
1. EBTHLE0ED
2. [EEOEE
O BiEEiks
® %o type
1L SHEDIEH b DFER
1. YIREBALOWTE
2. Y Y AHINDEBOHE
1L B2 b B & fe RO TERR
1. vagotomy R nerve bundle % ganglia,
vasectomy o vas deferens, parathy-
roid Z oA
2. FREAH A AIEARD T b D YIRAROTER
3. FOfEED f b D YIRAMK oD —5

D@D THB. Ackerman and Ramirez?® 73
BB, ARECHMFALEHEI TS
»IC, JFEE% technician & LTS X 57,
HBHIE, CBIOERNCREERSCST O
BRT DR ERFIHTS &\ RBEIRSF
FLLRWVDS, HHBREE THREY S ¥ {HEH
T35 LM ETHS. Dockerty® IAFHE
WD BEFED Inh o e EFMFIC KELXFIA
L, ¥0ZMC L o Thin &b 8 % DREFIC
BOTABOEE > L ¥ Svbhic L ki
LT3,
MR VR TH B2, Zhic X BIE
EoRBME (Implantation) OFEMEIHEKT S
THEMEIEBCANDI A RETH S, FHCH
R A AT TR LB o AR E ORI
BELTHB. RENOREERIVNEZ O
FOBELBERERBEVETE, TLAL
h& kA paraffin YR BEAIEHEAN T TE
LDEEXLNS. BRYEFEME OB G EEL

£ 3k (8% 1% 1982)

BTHHd, HABCIBEOTRFOHER
B HBELETH D, Hili - WEEL LER
L CHES %2 Cryostat NOHERE L TH
FEhB b THYERELET .

III \B2OEREEA

Bk, slERILEL FR% FIETL L
Table 9 DigIcF L5z L% S, i,
IhBORTIX REBH W DOEEDKKE
L7 BB, AREMC LREMC S 2 Ok

Table 9. flihRAEmmIA 2T BLOFR

3y
(Frozen section diagnosis: Sources of error)

1. EAEEARRE (Sampling error)

o4t B Ml
ol B Ofl—A ]
B EET) A
2 ® R

3. S1B} - RERRIER MG
4. GIR1ERL E D7

REBER DS EEERTIRbR:., &
AR RIC E Db B ABHI O RIEAIRE A
BY WML AR L TR & L TEDRVE
&, BB AT L 3D 2 O AR,
REEEEIE DRI DOB RS X IR T 2HE5ET
»%. B clear cell sarcoma & Bhbh BiE
BITHEDDKAERTERLTARDBLEED D
B O AR OMIIE T HEFEA L L TIRH
Lice LhEr bR\ flxEiy Lics
Lok s, FEMA SV TORBESR, REE
A B I X TR A A AL & LT
FTHETHFEA~ORBEATICIEE B A
DIEAD, £ D Tl MOy & - THBER
BEAETHENHVEHEERT, ThICXHR
B Vs LT B eIl KEIEH B O stamp
k%O D, ZFh#% screening & LTHAL
TV BNRLEZELITITIRD SIELEB < T &M
Hiskrc\us, FRED - LBEMEYI e owTh
=25, FEEC I » THBRECRE I
EAORITERIFET S, FRIhY)
K BRCLEE N BEbh Tt Lk
ZhBs. BEOBRRIFEEIFPCHEETS
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FEEZRELTLESHAET, ThIRB LT
I DIDNDREDORBICHYLT S, &
BAEC X 28213, SRENREBEENE#RY
Bxisholc BEP, M IHFEED Hh bt
BRI fcfhich e fedi B2 5. flziE
right retropleural mass & L C#H I
iz mahgnant lymphoma & L T#H5 X h,
H%T R IR RO BED B ERH FPR
ELbhb, MBELY %2 THEIX oat cell
carcinoma & ZWiHFTIEIN S EGIN H5
LRI BIELTOINDEEDTHD. YHEHT
BT FEROBRRED 5. KRR AT R %5
T XN Y v 2P F T malignant
lymphoma 72>, RG(LED EEBH O HEIE
BTHRFREESBYBEL TEHRE S %H
e olcZ LB otz FERRSEBOERMN
# ¢, malignant lymphoma % ¥ L CHEIL
HRRNEWOITTHRET D LTt &
Z AP EHIC BT 5 & iR IR A O EIE
CBRBHBTEFT TR TWET LV RE
o> TE e, HEDOHEENLTERL L ¥
TRV &b L DEL, L) IEBCHREN
H3kix4CdH %. Dehner and Rosai® 1L
HEFEY) b 2RI O Bt chart %2 C
BAREDLZ LHBERL B L5, Stout?
IMENCRBERICERE L CEARSNEEFE S
EHEREEREL TS, hIRIEVL5BA8ThH
WEEAFMBICAD, £OHTHY BT
LOERYZITWOIBRRTHIEXEDTND
AbWnd, ZhEDOVLTEHRAER L L, %
REENCIIETRATRETSH A 5. FAFERD
RMEZ2OWTiE “BRA” BB THLBRTE
W,

IV I B B K 526 B bR (S
RITDIERFELEOER

ARE BT 5 REEKE T ZENRROILK
LML o250, SHLFK « FAiHO
Tt > THIML2DF 5 THAHS, &2 5H
BAREZFIRT 2RIV 6T/ 38D
bha, ThiXroROFMHEL &5 2 Lih
L, MBOBRBLASDERICIZLDLEEL

%hé.ﬁ&%%?&?%ﬁ%&ﬁ%%ﬁu@
FHTH B0, RELINEEDHRED DT
ABRT CORFELELT S,

REM2 B REERB R B BE L TR
R BRI R - #ic false negativity 111. 96
%THhAH. Zhit Saltzstein and Nahun® o
1.61 %, Ackerman and Ramirez® 0 1.7 %,
Holaday and Assor™ o Q.88 Zi&xtL Te®
EHMN, BEMT: false positivity 13 0 % Tk
RN LT b E D ThZth 0.156 %, 0.31
%, 0.15% X b/n&\>, Table3-1 ¢, KAE
HIC X BIEORBENE < T B0, Tk
YR RERC AT B A R/ L 7CRESI D & D
FC AR bR TV B dbH D, DRFITRE
YA oG paraffin Y1 THAE LIS,
ﬂ(ﬁ%ﬂif‘ﬁiﬁfﬁE@%E Ehicdboddb,
BRI OB Y Tl IR R ORS R
EEZbNRD, REAOEY DS H, FREE
BO 20 CIREB TR 2BHREL THA2o0 b
3, BifE paraffin YA FOEMFTRIXEL Y
DRATHID THEL b O THEMEVI T FH
3B D sampling error Th-7c. HFEYIA,
KABEARTIL IF 18 & F° 6k paraffin Y10
BT Bomostefl b H 5. Rnid ko false
positivity #ZEic ARDE 56 L ZDOFE D
error 5 LI h, RENCETHREEY)
YR OBBABH L icdhd e bienZ %R
BLTW5A, FDffid false negative FEFIIE
B, MR EAEOLF VL IERT DD
DTHote. BRYEZXLHEREL TR
TEBIRfE « RIEROUHEEND Y, EEXET
5. ZORRCESRBEEZE O—E, BEION
HEEROHEEOEL SHBEHL THDE, &
M B R B R O REHME VI 2T 5
BERBSNIRS, 2F ) EBH LBWL
TEHAENTE 100 LEXETH S, EER TR
BECHE SR AAERC @iEhas0h 10 Filic
W1BIDEETHETS. iz, AYTIIR
DL DTH > THAHEELHETITEEL R
Btk &R T WHEALRD 5. :

IhLDHFERCL - URIERCH 2B E TR
HEXEHELTLL2 5 EE 2, 20K
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Ackerman® (i ERFEY) F 2B AT
DRBEDESY RO BRTW5: [FRE
E XL T false positive D2 Mia L TiX 7
Bic\. ARHEILE S ORBRICHES OEHEY
LR ARET, REEMLTH TSV ECESE
OFIBEZH/RL T B Exmbiidhuind
ol REEAEE VT ERIREE A E 100
UWTH DL HILERDRET Hbo] Lol
AT TD T hOREE b LM TAHEEEF %
REENMIFAICE DX T REMCERL T
Wil FRIIRKICEIARERY IR LR
BRIETHAS. ’

& EIR & ARG VI T 2R B 4 R
Liets, kb IERE » R 2 hafile b fabic
EETREEIFOMCL L AHDB. £DIDH
D 1 D REEA L BT HREBOME TH

X

(8% H1% 198D

%, SHIZHRDETFHRNBECEE, Tl
BDT CAOEADERNES T, tExih
DA D HHE T b IHEREFTHR/R & 7L
ABCEREINARETHSS. FREERC
LIXRBE BREOEREY BT THILETH
5. WEBRIC N E TX b L BEREECEIK
BRI A% FHECEE T NETHHLEEIL,
HhuE MR O L# b REL TEL V.
Table 8 1w &h i & D B CREEA X R I
Lizopiz Aisd &b BHERIhd XETHA
5. L CREEARLRET 2 EELETD -
Thd» T BIEFIEATATC AR & B &
— T oo TR S E B N E L L 5 Stout®
DRESRFTORMWEDH 5 5.

& &

AR e R Y A TR - 2Bl
ELTFR it bOc Ve F v b REEME
DF 2 EHBELET.
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