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Mucoepidermoid Carcinoma

A Comparison of Histologic Grading Systems and Relationship
to MAMLZ2 Rearrangement and Prognosis
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Fig. 7.01 Mucoepidermoid carcinoma. A Circumscribed tumour with dominant clear-cell compositibn. B bcocytic variant. The ﬁndihg of larger intermediate cells with clear
cyloplasm guides this diagnosis to mucoepidermoid carcinoma; intracytoplasmic mucin is also present. € Intracytoplasmic mucin is a requisite finding.
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TABLE 1. Comparison of Mucoepidermoid Carcinoma Histologic Grading Systems

Modified Healey™® AFIP# Brandwein’ Katabi'®
Intracystic component L: macro+micro cysts 2 (< 20%) 2 (<25%) L: predominantly cystic ( > 80%)
I: micro cysts+sohd I: predominantly solid
H: solid+/—micro cysts H: any (usually solid)
Perineural invasion H: present 2 3 NA
Necrosis NA 3 3 L: absent
I: absent
H: present
Mitosis L: rare 3 (4/10 HPF) 3 (5/10 HPF) L: 0-1/10 HPF
I: few [: 2-3/10 HPF
H: many H: 4+/10 HPF

Nuclear anaplasia/pleomorphism

Border/invasive front

Lymphovascular invasion

Bony invasion
Intermediate cells

Stroma

Architecture

Low
Intermediate
High

L: absent/minimal

I: slight/moderate

H: considerable (including nucleoli)
L: broad/circumscribed

I: uncircumscribed

H: soft tissue/perineural/vascular
invasion

H: present

NA

L: rare

[: more common

H: predominant

L: extravasated mucin+fibrosis+CI

I: fibrosis separating nests+CI

H: desmoplasia, minimal CI

L: daughter cysts from larger

I: large duct less conspicuous

H: variable architecture/cell
morphology

NA

NA
NA
NA

NA

NA

0-4
5-6
7-14

2 (small nests & islands)

NA

NA

NA

L: no significant

I: no significant

H: any

L: well circumscribed

I: well circumscribed or
infiltrative

H: any (usually infiltrative)

NA
NA
NA

NA

NA

CI indicates chronic inflammation; H, high grade; I, intermediate grade; L, low grade; NA, not applicable.
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TABLE 2. Clinicopathologic Features of Mucoepidermoid

Carcinoma Patients

70

53

Morphologically  Morphologically
MEC (n=43) Not MEC (n=10)
Specimen type
Excision of primary or 40 5
initial reexcision
Excision of recurrence 3 5
Clinical features
Site, all
Minor salivary gland 26 6
Major salivary gland 17 -
__Average Age (v)
Primary 52 58
Recurrent 31 61
Sex
Female 29 5
Male 14 5
Treatment, primary cases
Surgery only 32 3
Surgery+RT 3 2
Surgery+CRT 5 0
Recurrence, primary cases - 2
Average follow-up (y), 4 1.6

primary cases,
nonrecurrent

EEER LT /RS35ISLIER
KINEBRVIRIER R V2
T AAMEC

R %&4505, 2k% 8fl

B WBRAL: /NEERR
SRS 52.7 (range: 9 to 85)
T THEM (34: 19)
1005 |7 % B E R Z HEN T,
NMem BRI ST
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TABLE 2. Clinicopathologic Features of Mucoepidermoid
Carcinoma Patients

JR & BRI S K /)6 1.8

cm(range: 0.3to0 6.8 cm)

Morphologically  Morphologically
MEC (n=43) Not MEC (n=10)

Pathologic features
Average size (cm), primary 1.8 1.6

cases ¢ }/—%EHI:F E%fgﬁj\gﬂ .

Pathologic stage, primary 30 pT1-3, 8 pT4, 3 pTl, 1 pT4,

cases 2 pTX 1 pTX . Il . . . .
Margins involved, primary 14 2 pTl . 2819-] ’ pTZ . 115] ) pT3 : 4
cases Il - . I - . I
Original grade, primary 3HG, 101G, 2HG,21G,1LG Bl; pTaa: offl; pTx: 36
cases 27 1.G . N
Reviewed Brandwein grade, 9 HG, 17 1G, 4 HG, 1 IG ¢ }/_ﬁkﬂq:l’g%a*tﬂ 2%“}% 'l‘i 2919'];
primary cases 14 LG
Reviewed Brandwein grade, 2 HG, 1 LG 5 HG PR 41645

MAML2 status s K
Rearranéeg 37 0 ¢ 45 1§IJ }/—%k HI:I:I E H,‘J J/—% %ﬁj\z& .
Not-rearranged 3 6
5flHG, 12f3iG, 28f3ILG.

CRT indicates chemoradiotherapy; F/U, follow-up; HG, high grade; IG,
intermediate grade; LG, low grade; MEC, mucoepidermoid; RT, radiotherapy.
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[R50 [=] o A0 22 #1145

Brandwein 13(29%) 18(40%) 14(31%)

Katabi 8(18%) 15(33%) 22(49%) 45
Healey 8(18%) 10(22%) 27(60%) 45
AFIP 7(16%) 2(4%) 36(80%) 45

40% (18/45) WE A MEZELE—NRGFIAE P F
ERISATOERER, SBEMNREAINARZEFRAINTERNAELFZLZIELMEK(LL, 61%),
HrBERMESREK@G, 22%) RBFEIL (3, 17%)
131§IJ (29%) EDE—NRGHAHG
A T2B 40 S AE (R IR X 13151 - (B35 (7, 54%). IFFE(6, 46%). B4y3itsz (5, 38%), FH
Z12I0(4, 31%), BKERIEQ, 15%) ;
«  HGHY13frh, BINERMBIREK1145(85%), SEMEEK1141(85%), B 1RIL3H51(23%)
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Grading System Comparison (Primary Only)
90%

a0 B Brandwein 0O Katabi @& modified Healy O AFIP
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40%
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31%

3000 om0 | P |0 29%

22%

20% 18% 18%

16%

10%
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Low Intermediate High
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FIGURE 1. Four mucoepidermoid carcinoma (MEC) grading systems compared. Forty-five primary carcinomas (of which 40 were
morphologically compatible with MEC on contemporary rereview) were graded according to 4 published grading systems.
Brandwein assigned the highest rate of high grade (29%), while AFIP the highest rate of low grade (80%). The distribution was

similar after eliminating the 5 non-MEC cases (Supplementary Figure 2, Supplemental Digital Content 2, http://links.lww.com/PAS/

A757).
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Brandwein 7(88%) 1(13%)
Katabi 5(63%) 2(25%) 1(13%)
Healey 5(63%) 2(25%) 1(13%)
AFIP 3(38%) 3(38%) 2(25%)

S8 &g, B3GIRIEDHG, 3HlG, 266, &
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TABLE 3. Statistical Analyses of Mucoepidermoid Carcinoma Patients

A

n=53 all Brandwein Brandwein

LG-IG HG
Morphologically 4 9 90.0 | Fishers p=0.0003
non-MEC % exact
Morphologically 25.6
MEC 52 B %

97.0% 55.0%
n=45 primary Brandwein Brandwein

LG-IG HG
Morphologically y 4 go.o | Fishers  p=0.0198
non-MEC o exact
Morphologically a1 g 225
MEC %o

96.9% 69.2%
n=42 primary T1-T3 T4
Morphologically 3 ; 5.0 | Fishers  p=0.6344
non-MEC o exact
Morphologically 211
MEC 30 8 %

90.9% 88.9%

B.

{&k#EBrandweini 53 2% 53 HHG (R
AZ+8%) 892095, 115 (55%)F7S
FFE&MEC
{k#EBrandweini 53 2%t 7 ALG-IG
([R%&) B93205, 3145)(97%) Fe 7
FFE MEC

2 FRIE D BARY 420518 & JF 15 &,
MECH.7S 53851(90%), T1-T32H
(30/33,91%) 571420 (8/9,89%) FLFHE
=5 (P =0.6344)
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Carcinomas with mucoepidermoid morphology
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Carcinomas with mucoepidermoid morphology
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Carcinomas with mucoepidermoid morphology
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Carcinomas of nonmucoepidermoid morphology
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Carcinomas of nonmucoepidermoid morphology
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Carcinomas of nonmucoepidermoid morphology
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WT
Morphologically 6
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0

0.0

Fis
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p=0.00000

Morphologically 3
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MAML2 EHE
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Brandwein LG- 93.3 | Fisher's  p=0.0049 . S .
G 2 28 g | exact Brandwein HG; #A]1&1¢, Brandwein
Brandwein HG 7 9 36'3

77.8% 24.3% 0 ':F'-ﬂf&g&%'] ﬁ93% (28/3O)Z%Q‘ZMAMLZE£I

HE, Brandweini=Z&5156%(9/16) &4

n=37 primary MAML2- MAML2-
WT rearranged M A M L 2 E 1:3F
g3.1 | Fisher's  p=0.5297
Brandwein LG-IG 2 27 o | exact

Brandwein HG 1 7 87.5 F. 1X%J£MECJ:F2?§ E,‘J 3715'])/—%&"&%15“ :
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MAML2 EHE

n=37 primary MAML2- MAML2- G . E Ell%u ﬁ EE%/H\H E,‘J}E ﬁ ’I‘$ﬁ1§u I:I:I )

WT rearranged

4 o7 | &7 | Fishers  p-osicz 86%(32/37) AMAML2EHE, T1-T32H

g 1 s |%? (27/31,87%)5T42H(5/6,83%) o mE 14
=5
n=35 primary MAML2- MAML2-

morph MEC wT rearranged H. 1X %}'T-E: %EJI_LI,M ECH%?“& E/\J }?ﬁ l|‘$ %1@“ ’
g3.1 | Fisher's ~ p=0.4417
i MAML2EHEAET1-T348 (27/29,93%) 5
33.3% 15.6% T4(5/6, 83%)25_'&9&%7%

T1-3 2 27
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BEAxRElkE =

n=45 primary Non- Recurrent H:Z e
Recurrent
Morphologically 5 » 40.0 | Fishers — p=0.1248 . J?s 72'; ‘J% 15'] 7_ M EC 2708 EI,J 4015'] F; ':F' ﬁ 4
non-MEC % | exact
Morphologically | 5 . |00 fl(10%) 8% . SBIIEMECH. &SR AP B 21
e e (40%)E%. RSFESRELENE X THEX
n=53 all Rel;lzrr:-;nt Recurrent ll‘ﬂz ( P - O 12 48)
Morphologically 3 . 70.0 | Fisher's  p=0.0017 gk "
non-MEC % | exact J. /\\\ﬁ'ﬁs %JZ\,E\?U ﬁﬁ ES 319'](@:}E-E”EL—%£J%1§U),
i N B O 5MEC (7/ 43,16%) #EL, JEMECHSER
92.3% 50.0%

ZE%(7/ 10,70%)
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BEAxRElkE =

L

TEPT et C 16HIE BRI, 3BI10%E S, 1%
el 26 S I P Brandwein HG (ELAR2HEZ MANATT. EHESK136IE
pargins 13 N BAHAMEYIGEZ D, SHI(38%) XM aT, 76
(549 UTEAETF, 16155, )
n=40 primary Non-  Recurrent FE2BINEIRM R A, AB3fl(10%)E 4% (B
B —— S VGHEE BENTTIATT, LB AR ATTN2D,
Uninvoived 2 I g = L BIE S FEARET. )
ivotved i s | VSRS 5 B4 T2 2(P =0.3585).
30.6% 75.0%

L HINE EMECIE SR &% (n = 40), M5 RKESNME
E &KX (P=0.1145)
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BEAxRElkE =

n=39 primary Non- Recurrent
Recurrent
Fisher's p=0.6548
MAML2-WT 5 0 0.0% | exact
MAML2- 31 3 8.8%
rearranged
86.1% 100.0%
n=46 all Non- Recurrent
Recurrent
44 4 | Fisher's  p=0.0867
MAML2-WT 5 4 c/{) ) exact
MAML2- 31 6 16.2
rearranged Y%
86.1% 60.0%

FISH
M. 1E34BIMAML2 EHER B, 3151(9%)
B%. sSHIREEHNRFITTE L, FISH

HERE58 LTt K(P=0.6548)

N. & [E 2l Fr 8 R FISHAE M BY R 5] (B
WEEARE) , FISHERBSE AT X(P
= 0.0867),
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BEAxRElkE =

n=42 primary Non- Recurrent
Recurrent
Fisher's  p=0.0050
T1-T3 32 1 3.0% exact
T4 5 4 a4.4
Yo
13.5% 80.0%
n=38 primary Non- Recurrent
morph MEC Recurrent
33 | Fisher's  p=0.0237
T1-T3 29 1 Y exact
T4 5 3 375
Yo
14.7% 75.0%

57 EA

0. of5TaBREH, 4ffl(44%)E% . 334
T1-T3fEH, BLHI3%E%. TAERS
£ % (P =0.0050)

P. (XEEMEC SRR L #E(n=38), T4
RBE A AIREME K(P =0.0237)
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BEAxRElkE =

n=45 primary Non- Recurrent
Recurrent
; . Fisher's p=0.0002

Brandwein LG 32 0 0.0% | exact
IG
Brandwein HG 7 6 04/6'2

17.9% 100.0%
n=40 primary Non- Recurrent
morph MEC Recurrent

00 | Fisher's  p=0.0014

Brandwein LG-IG 31 0 N /' exact
Brandwein HG 5 - ;4/4'4

13.9% 100.0%

<

R
Q & THRNELRSEMNRBTFAERR
va) 2&? Tto f£Brandwein 1E5HG AY13/5 /R
e, 6fl(46%)8E % ; HR326R%
BEMBDRAGH 2 LG-IG, IREX
(P = 0.0002)

R NBEMECHSHIR A FE A (n = 40),
BrandweinS 57 2t 5 & & HH < (P = 0.0014)
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TABLE 4. Clinicopathologic Features of Primary
Morphologically Mucoepidermoid Carcinomas Using Proposed
Binary Grading System

N (%) or N (range)

Brandwein Brandwein
Low-Intermediate High Grade
Parameter Grade (n=31) (n=9) P
Site (minor salivary 21 (67.7) 3 (33.3) 0.1198
gland)
Average age 50.8 (9-75) 56.7 (28-85) 0.3782
(range) (y)
Sex (female) 21 (67.7) 6 (66.7) 1
Average tumor 1.4 (0.3-3.8) 34 (1.2-6.8) <0.0001
size (cm)
Margins positive 9 (29.0) 5 (55.6) 0.2338
Stage (pT4) 4 (12.9) 4 (44.4) 0.0594
Treatment 28 (90.3) 3 (33.3) 0.0014
(surgery alone)
Recurrence 0 4 (44.4) 0.0014
MAML2-rearranged 27/29 (93.1) 7/8 (87.5) |

31X 5315 E 12 T Sk 3 HR
o] Ay, IR

MECSEI"J

L -

Brandwein® %, XH Tty

RKIR%:

MAML2

& {51
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From the *Department of Pathology; {Constitutional Cytogenetics and
Cytogenomics, The University of Chicago Medicine; §Department of
Internal Medicine, Section of Hematology/Oncology; ||Department
of Surgery, Section of Otolaryngology Head and Neck Surgery, The
University of Chicago Medicine, Chicago, IL; and TNorthwest Oto-
laryngology, Bridgeton, MO.
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Comments:

Morphologic variants of mucoepidermoid carcinoma (MEC) include & oncocytic mucoepidermoid carcinoma,
sclerosing mucoepidermoid carcinoma, sclerosing mucoepidermoid carcinoma with eosinophilia, and de-
differentiated mucoepidermoid carcinoma.

The image shows oncocytic variant of MEC. The tumaor is composed of sheets of polygonal cells with

eosinophilic granular cytoplasm. For a case to be labeled as oncocytic MEC, areas of conventional MEC with
mucinous cells must be identified.
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