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The Value of Immunohistochemistry on Paraffin Embedded Tissue Sections
in the Differentiation of Subgroups of Low Grade B-Cell Lymphomas

Tae Sook Hwang, Seung Sook Lee’, Ji Eun Kim'
Hye Seung Han, and Chul Woo Kim'

Departments of Pathology, Inha University Inchon 402-751, Korea and
'Seoul Mational University College of Medicine, and “Korean Cancer Center Hospital

There had been a continuous evolution of lymphoma classification and recently a Revised European-American Lymphoma
Classification was proposed by the International Lymphoma Study Group. This new classification often requires information
on immunophenotypic and molecular biologic markers in addition to the usual histologic findings. Recent advances in the
production of commercially available monoclonal antibodies reactive on formalin-fixed paraffin-embedded tissues provide us
a great help to classify the non-Hodgkin's lymphoma, We have analyzed 31 low grade B-cell lymphomas by the schemes
proposed by the International Lymphoma Study Group using antibodies to CD3, CDS5, CD20, CD23, CD43, cyclin D1, and
bel-2 protein, and have analyzed the immunophenotypic features. Among 31 low grade B-cell lymphomas, 8 small lymphocytic
lymphomas, 5 manile cell lymphomas, 7 follicle center lymphomas (2 grade I, 3 grade 11, and 2 grade 111), and 11 marginal
zone B-cell lymphomas (all of which were extranodal) were identified. Among 8 small lymphocytic lymphomas, 5 cases were
positive for CD3; 6 cases were positive for CD23; 7 cases were positive for CD43; all 8 cases were negative for cyclin
D1; and 7 cases were positive for bel-2. Among 5 mantle cell lymphomas, 4 cases were positive for CD5 and CD43; all
live cases were negative for CD23: 4 cases were positive for cyclin D1 and bel-2. All 7 follicle center lymphomas were
negative for CDS, CD43 and cyclin D1 and 2 cases were positive for CD23; and 6 cases were positive for bel-2, All marginal
zone B-cell lymphomas were negative for CD5, CD23 and cyclin D1; 3 cases were positive for CD43 and 9 cases were
positive for bel-2. Diagnostic utility for CDS antigen detection on paraffin embedded tissue has a limitation due to weak antigen
expression in tumor cells of B-cell lymphomas; however, still be useful in differentiating small lymphocytic lymphoma and
mantle cell lymphoma from other B-cell lymphomas when applied in conjunction with CD43. CD23, CD43, and cyclin DI
appear to be of great help in differentiating subgroups of low grade B-cell lvmphomas. Bel-2, as known, is found to be useful
to rule out reactive follicular hyperplasia, (Korean J Pathol 1998; 32: 1066 — 1073)
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technic)2] ek o] Hell = A4 F7H 22 o 4 uk 7hgst
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of z} o}3ie] W EHIH S4F #HUStA HE BA
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o] 84S stz g
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Tzuale] DA% & slzlule] EojE HE B AE

ZL FollA CD3 SA4eolx CD20 9ol A g Aol
e 4£7e Wolt 3olg FAl WEF T30l
A AN Fed 2o 2Ase} Lisglon &
JZ 4 gl =2 (gmall lymphoeytic lymphoma), &) 2 &
Aok 2] EE (lymphoplasmacytoid lymphoma), mantle 4]
¥ OB EFE (mamtle cell lymphoma), of £54 g =Z
(follicle center lymphoma), marginal zone B A|E 8] &
(marginal zone B-cell lymphoma)E 7% B 4|E 5 =&
off Egkalslct

2. 2/ JIE

ARQETY YLEES Au ST Fo oY L7
et Al Ay £ =Fe) Rk 242 Bolu] yin)
gt AFYZT B G FHELY (ro-
liferation center) & A4S UH 9] ofjef| 4] = & A 4 E
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HEHA HJEFE AET, JAMEYE J=F
W oS AEE A5 ¢l e Duchers|v} Russell#])
£ AYrE ¥t £ ESFA P EE mantle HE g E
3, o E54 gl =50} marginal zone §]EF9] ZF
sd LHe odon o]4kE o @ Waldenstrom’s macro-
globulinemiaz} ¢l o2 A els g}

Mantle 4| gl Z£2 &% =2 39 of7t B4
g W 2w WA= Srels] ] ghar AgRe] AR
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JEFA PEEE of XY diegl g 2y Fdsl o
oAagFe] AlEAE A SR} I #aA
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w, o EY E{HE 25F o EY oy AE2YE 35
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Marginal zone B 2|3 9] 5 (MALT-type lymphoma)

A ES S AME, F4AMES B2 marginal zone
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CD3, CD3, CD20, CD23, CD43, cyclin DI, bel-2 4+§l
o) £ ol gt Al E o] fote] mlolzA AL
A gt ). CD3 b E | (DAKO, Denmark) S o
falel 1 CD20 (L-26), CD23 (MHM-6), CD43 (DF-T1),
bel-2 (124)= DAKOAR2] ch323k] (DAKO, Denmark) S
o] f#19] o] CDS (CD5/54/B4))%} cyclin DI (PZD11F11)
+- Novocastrar} 2] ghE-28ka]) (Novocastra, UK)5 o] 3}
2t CD20, CD23, CD43, bel-2= # 2bell Z] of] 4] 15527)
7hd#tgl i CD5%} cyclin D12 b H H#7]ollA 15570
A2lste] 3] 5E slglch. CD23 412 CSA lat
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(DAKO, USA)E o] &3le] d4E slglen o o4l
£ LSAB kit (DAKO, USA)E o] Sslgick 43 &
Mayer hematoxyline. & =< -5 Ajslslelas 33
diaminobenzidine tetrabydrochloride (DAB)E w23} ¢i ol
w o344 okAl ozed s S4 dlzd s s
21 CDS, CD23, CD432 Eokd| T ¢l %] = ]3]
AEetol} AERe] G4z H9E Poz el
A3, cyelin DI-E FokHE2] 10% o] dell A #e]] Pzl
Al g4 slelE HeE dAden Tstglon bel-l
Fokd|Ee] 10% o 4hellA Al Ex=te|u) A e] 7helA
dAE|el S A5 ko7 FhEugch

= o}
Jefle] A BAE HEFE Frs A3 8ofl2] &
EFA §lEZ, 519 mantle AJE ] EZF, Toll2] o
% 7 119)2] extranodal marginal zone B4

E Bl E5o| didEglon FAYH HEHANYG 7
=52 gl

Bofl 2] ARl XA |lEF 5 5|7} vigkyd T4 & &
Hou] Joil7} 7l TS HASLe] DA wfelS Helw
joflell 4] 4 F4 5 (proliferation center)7} FAE]|g] o
™ Jelell ] R Bote)l HEl Erl HEE gl 64|
ofl & FoFLe] Wo| 2t FF%UoH 2dellH e H
e Holun] Fdo] gl ot FHALAEY o] mantle
AE g =&k st 2edlellA] HAEAEREYG F5t
£ Mo|m o9 RussellH]7} f3bslely #tds =
=t o =2 sheted A Hal 8ol] F Sedlell4 CDS oF
Mg Be=dl o] & ldle FEAH o g pjekslA whe-
8195 CD23 Gefloll A Fgutg& E3len 1d & v
obal Al Hh-Zalgl v CD43E Tollell ] okAlulZE WGl
o1} o] F el v|ekelA dh3shedch HAAES T
g abelA Hedwl 2edleflA] CD5S} CD23el| SAduhE-
&= Hedvl Cyclin DI 3 of] 2ol FAle]glon
bel-25 Tef|efl4] ekAelglct (Fig. 1 9 Table 1).

Sofl ¢ mantle M E g EF E55v}p wigbd JA] ok
& Holoo] 2eefl4] wEE wiF4 (naked germinal
center) S Wglch FORMESE o} djitteld]
9] Fde| FAE ) 1ol A ¥ e] Wi Al x5}
TAE A 3odlelly wEdo] #5 PEEgon 44
of| 4] Abujek =2y} Ea] gHgsglcl w2z g
o4 3} 5ef] F doflellA] CDS o4& Eeled o F
2¢f]3= mjeka}A] Wh-2abglan, Sef] RF7L CD23 FA 0]
7 on] CD432- 5ef] 5 4eflofl 4] okAdo|glon 1= &
o] ol ek Sofl F dofloll A cyclin Dlef] 9FA 0|4 o
5¢]] 5= 4aflof] 4] bel-2el] ekAeo|gicl (Fig. 2 2 Table 1).

o] £G4l YEZ2 FAMAEY} FARMER 45
pow 48 T2 iy FAAE} Fod] 5 A
Aslgdcl. 4ol AMH R XY S4E sl 99l
onl Joil= BEZH o7 wnkd HAL #g)ch el

Table 1. Immunophenotypic features of low grade B-cell
lymphomas

CD5 CD23 CD43 Cycelin DI bel-2

Small Lmphocytic
Lymphoma
case | -
case 2 +
+

|
+ + +

case 3
case 4

I+ + + +

case 5
case 6 +(w)
case .Jri —
case 8 +(w)
Mantle Cell Lymphoma
case | +{W}'t' —
case 2 2 -
case 3 +w)" -
case 4 + —

+ 1+ 4+ 4+ ++
|

+ 1+
|
+ o+ + o+ W

4+ o+ H o+
+ o+ + 4+
+ 4+ +

case 5 . —

Follicle Center Lymphoma
case 1
(grade 1)
case 2
(grade 1)
case 3
(grade 1)
case 4
(grade IT)
case 5
(grade 1I)
case 6
(grade III)
case 7
(grade TII)
Extranodal Marginal Zone
B-cell Lymphoma
case | - - - —
case 2 - -+ -
case 3 - - = -

— —~ - - b

o+ + B+ o+

case 10 - — — -
case 11 - - - —

|
+ 4+ o+ o+ o+

*Cases showing lymphoplasmacytoid differentiation, "w: weak

A Bud oz delel= of £ (residual follicle)7} #-3
Elgl® o] cD23g e g Fale] i & glgic). 2
5, 357 Afele 4ol ARl TEEHA
v}, miod 2 d)ehad ) Hal A Ted] B CDSS} CD43of
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S 4delglar 2ezl CD23 skAe]ld an] T B4R cyclin
DI SAlelgla Tl F o o6colly bel27) ghAlo]glth
(Fig. 3 '& Tuble 1).

Marginal zone B A E G Z 2] # G padlell ] T2 5
AR AR AERE FAEe] glgiom, dofjell4
Ag]EA e FAlRe] qlglar 2e|elld Gtel B A EE
FA e gleic el S TellellA] dl G4 o b 3k
el o] G oed|offA of £ F 2R (follicular colo-
nizaton)?} ¥RAE[ 9l o] oliEfe] FoRd| 7L HEA
F ekt Ase glelcdh 243 ¥ (dympho-
cpithelal lesion) &= 11ed] £ 8ol 4] 2paE 4= 41l
Hod z st Ehgd ) Al F 11ef] Z% CDS, CD23, cy-
clin D1 ZAlelal o 1o 5 3o|ei] CD43ell ob4olq]
an] Q¢ 9 9ol bel2el] okale]glc) (Fig, 4 2
Table 1).

A ghie] AZ B oAE YZEe] w3 Fizhy] el
A2 u)Zdsle] B Table 29 7ol RE R A4E =
FellA CD5of Fel#| HhEele b T AEr d3
lglend AwlEara W e el S Sel|2) mantde A3

B Sof] F odeflell 4] Fokdl ST ok g2 Hln
AZEA 2] 2ZET) marginal zone B AT 2 ELo]| A
Hell T4 24 oS Bk @y £3E4 fE
F 4 WA M LIE He|s ¢ 25 CD5A| 4
WS Reioh CD23E Ag=ot4] g2 E 8o F 60,

Table 2. Summary of innnuoophenotypic features of low grade
B-cell lymphomas

Cns P23 CD43 Cyehn DI bel-2

Small Lymyphocytic 58 6 I8 06 718
Lymphoma

hantle Cell

Lymphaims

Follicle Center

Lyvmphotma

45 ¥y 45 45 415

o7 27 o 057 &7

Marginal Zone

ane o Oty 11 o1l
B-cell Lymplunn 'II / ' v /

Fig. 2. Microphowgraph of mantle cell lymphoma reveals uniform population of small cleaved cells with shghtly tregular nucles
and many epitheliold histiocvtes [A), immumoneactivity for CD3 (B), and cvclin D1 (C).



W70 gk a) b 2] o520 & 12 & 199y

Fig. 3. Microphotopraph of folliele center lymphoma reveals proliferanon of small cleaved vells with an admixiure of large noncleaved

cells (A} and immunoreactivity for hel-2 (B

Fig. 4. Microphotegraph of extranodal marginal zone lymphoma reveals proliferation of monocyloid B cells (A), immmoreactivity
for CD43 (B), and bel-2 (O

0j2Est Al QI EE Tof| 5 Zedlol| 4] kAl yl &S W gl an
mantle A2 g] Lo} marginal zone B A FE 8 = Fofl
M w4 HheE Egivh CD23 o4 9l A4 A4l
X (follicular dendrific cell)} mantle A2 7] 2% o] £
4 #2125 marginal zone BAF § E 3ol Jolyl=
ATgtol} £ HipAabl s aEvges o
Axlglck B2 B HX 8 X4 CD43] k] b
Lot LA T HEA PRSP AYETY ¢
T 8] & 7o, mantle AlE F]EEL 30]) F 49|, mmar-
sinal zone B A 2 S 116d] S 3ofoll 4] Frekal o)
CD43el] ob4 b 68 Heloaw o] TFA Bl TE:e 4=
Heflef| 4] -4 Hl-5--& dglv) Cyelin D12 mantle 4] 22

WLF sol] 5 dellol it A WSS Helw b Fo)

ol B4 e B B2y 4924

W ZFE B 5 Tod|. mantle 415 B ESE 5o F 4d]], of
4] g 7o) F 6ell, marginal zone B H|E fELE

[1al] 5 9aflofl 4] a4 ®ho-5- BEch (Table 2),

L =

A EUY TAGEE AT LT E
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88 LRl o] fopar gho) shejdlef] Eof
¥ 2FAH-S qePHFIolA 1587 Helg F CDS
chE 282 (CD5/54/B4)E o] B-abe] viedzzz]dhEof 4
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HtE Hol= 734 CD5ell 54 Y 2571 Yok A
£ ool Fojef gl
(D23 39S Y A4S HelF2ua A B

AEZ gAagsy gusEe AR EZAA G EFN
mantle A|E flzxEol Fhilel| Ffejcka LHA gl
b ep23 gy Aol B FA L dFEE AE
Boco} AMdEAAHE o] &3l ZFe] ol
o} | oAl 7t gy eE| EEE el 5 gl
= ek o] Auteln} #h41 Erye] qhdE gyl X
of| 22 ol 4 = o] &8 5= 9)A| = glch Hapalla]el]A] 15
Hzb 7bed¥d) 3 CSA (Catalized Signal Amplification) kit
Z o|&sle] oS AlE Ay} Bodlo] AFlESY |
EE O 6el] (75%)ellA] ok whEE Heln 59
mantle #E §ZE BS54 FA WEE Heleny 7
elo] o LFA REE F 26 (29%)ellH A HHEE
Hel 3 marginal zone B AlE FlEFe A= Hel B
24 dbeS Hylon ARELY |EFS H5E A
glalan A=Al glZ3Eo] 90-95%, mantle A%
Rl =R 0~13%, o] 54 ZEE2] 0~25%, marginal
zone B AE 2 EE 0] -33%e 4] ok vbES Hgld
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# okelul AglELA glEE 26 B AL L
3= Hof Dorfmans" 2] Hpe) odx|ale v A
Feok B3E Holvl 26|15 Ale]al AglEY fEF
fel] T okAMES S Wof Fa o] ol e} F Aol
L gldde} o4 Ayl B of CD233H] EHA R}
selEa elZzEg o2 HE B AE EFEF 7
Hed S 5 9oy 53 CD5 W CD43x} ol
o] Balm AZTIA FZLI mantle HE FEHE
ksl Ego] selel Azgc

CD43 H12 A4 T A%, NK AE, i8] =5
Al A Fol| Ealsl= F3kE ghoz ] #4155 B 4]
Foll4] EFE 4 glow] Uiie] B 4|E Fokell 4 u]A
Aol wEE o = o] AglEZatA flEEe] 25~
95%, mantle A|E ZEF2] 2-85%, o EFA UEZH
2] 0~9%, marginal zone B 4|3 5] ZF2] 0-50%<i]4
Baglcha sleob M Hajalalel ] 1587 71l
¥ o zA el NS Aet Al Az glx
Z gef] F 7o (88%), mantle A]E 1T 5o 5 44
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of| 4 kA HE-2- & HeElow oEFY PYEF 7o B
T 24 ukes Ho| FA2 Hagl T T 1= Sl
o)4te] Zalz CD43-2 CD52} wslafa] o] &8 A5
A I Y EE gl mantle HE § L] Fighe] &
+o] slcka Ag7dich

Cyclin DI b2 11Ha} 14081 gl Aole] 25
[t(11 : 14)(gl3 : q32)]el| olgl FAHz Aejde] Haz
A7l FAALMZEA Gl A7|9] AL 2dfeR
# MEF7)el| Tojsie] W]z eted Mg s A
S AA g Ete]| A= el ] A] ko) Ahu Al
A Eell 4= s mantle H|E g EE2] o 5
A BatE]e] o E §e] fESA s AL Pk
o} AglEfA QIZE FEAE EY, 54
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ZAE Tk ulE gl EEeA =EA ey E g
chat Byl wp Qlep A zamm g soka 7]
A 1SETE Ae3k & oo 223l sted g Al A}
mantle A|ZE FEE 5ol F 4edlofl 4 cyclin D1 k4] 4]
o Ho] $He] addiel Yelelen o E Zak
ol = B 24 vhE-5 Ho] mantle H|E g TFE9] %
choll f8%5 #Had = gk ™ Cyclin Dol
it G Fobulet Xol7t Qllm 22 Fokuo
A ghes] ale|7) glglsdl o] FokAEEe) HE
F712] 742 o E Al7lel] 9l7] wjfe g duddd 5= glo
o Foke] nAdeled| 2|8 el gleg|w} A7tgldh
Bel-2 w2 o] glole] ujote]] sl ghl
o4 ofREZEAAS HAAFIca 4] gl
o EF 4 glEFol A= 14} 188 o] Ala) Aelg] A
el 23 18 of HH h2bol] 22 s)lgled bel-2 F# 2}
7F 148 ol A whel (14g32)el] $12]EF WejgaEal
Za e HE559] (joining regionjol] Agtglozy §H
2 Afujde] dojut FAsE D spxEA " B2
Shle THE -2 mantle 2| o =Sl AE 2tz o]
of thle]] gl ghEE dhals o] TEA Y xEe gl
ol whEalan FEAlE o EF A4 E wk23]F]
ool wb--A) o Eo} o] X8 glZE o] of £ E el
o] Ego] Hrlx aefx] gleh™® ag o EF A
EEol A M of BF7) gh2eiA]s oo o ¥ AF
DAL Bl EZHo| A= 100%] A dh2slut o] 2% E3
A A diEHAEH T o EY dPHAES A=
85%, 76% ASelA] vretictm <o) qloh” o T2
A R EZF 9] 7o F 6ollol A FHEEY Qo] of £F £
gt A7E 9 gL hatE A ogka o
2o| vbE B AX fZFeA Asle] AZE2] o9
FEle Eiells o] 57 gkon) B o FefaE Hb
=4 1Y F4E JEFY PEZE el die

% gl Sgle} (dlolehs FohA sioke)
4 E

Feveled nAsa shebdlel] Fojs 3] HAx
B HE JEZF5 di4eg T4 YJEF o34 3'4]
A%k REAL HFH o2 E£R% F HWy =z aee]4
2 7} otEe] miyREEd FA4E 243 ”ﬂ“"'—‘lﬁ"ﬂ
g FEAAL Aoy FiAE AHE Aa oh2e] A
#E 9]}

1) 31¢]]2] 7% B A E glEZFL REAL e 9
sho] et Arb ARl ZA BIZEE 8o, mantle HE
UIZE 5d|, o] ESH JEZ Te| extranodal marginal
zone BAE =3 1167} = gle FHalHe g
T gel gl X2 qlglch

2} CD5+ AglZTF4 g = Eﬂﬂ = 50|92} mantle 4]
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