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Reclassification of Malignant Lymphomas in Korean Patients According to
Lukes and Collins Classification

Woo Hee Jung, M.D., Chan Il Park, M.D. and Yoo Bock Lee, M.D.

Department of Pathology, Yonsed University College of Medicine

Since Thomas Hodgkin described tumors of the lymph nodes in 1832, morphologic classi-
fication of malignant lymphoma has been studied by various approaches, and among them,
the classification of Rappaport has been most widely accepted. But his approach entirely
depended on morphology which failed to properly reflect the functional aspect of the compo-
nent cells. With the recent development in the immunologic knowledge of the lymphore.
ticular system and more acurate definition of various cells by histochemical methods, Lukes
and Collins initiated a new approach to the classification of the malignant Iymphomas taking
the funetional and histochemical aspectz into consideration in 1074,

For its proven usefulness in the clinical prognostication of the malignant lymphomas, this
new concept has been widely disseminated. However, in korea the old classifieation of Rapp-
aport is still being used for largely technical reasons. In view of the recent trends of
development in this important field, the author has made attempts at reclassification of the
malignant lymphomas in korea.

The material consists of 142 cases of malignant lymphomas examined at the Department
of Pathology, Yonsei University College of Medicine from January, 1975 through August,
1980,

All ecases were subjected to histopathological analysiz and review of the clinical records.
The paraffin blocks were sectioned serially at 5 micron thickness and sections were stained
with hematoxylin and eosin and methyl green pyronin(MGP), and were examined by light
microscopy up to the magnification of 1000 times.

1) Among 142 cases of malignant lymphomas, 111 cases(78%) were follicular center cell
type, and of the latter, 40 cases(28, 2%) were “large noncleaved” type and 33 cases(23. 29%)
were “large cleaved” type.

2) Of the seventy-seven cases formerly diagnosed as “histiocytic” type according to Rappa-
port classification, 23 cases turned out to be “large cleaved” type and 22 cases, “large non-
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cleaved® type. Thus 58 4% of the 77 cases proved to be of *“large cell” line by the new
approach.

3) There were no cases belonging to Sézary syndrome related to mycosis fungoides and
small lymphoeytic lymphomas in this study.

4) Of 130 cases of the malignant lymphomas in which the pattern of cell arrangement was
clearly discernible, 97 cases(74,6%) demonstrated diffuse pattern of lymphomatous prolifer-
ation, and it was noted that all of the cazes of plasmacytoid lymphocytic lymphomas and
sgmall noncleaved” type, and alse most of the cases of convoluted lymphoeytie lymphoma,
“large noncleaved” type and immunoblastic sarcoma showed this diffuse pattern.

5} Convoluted lymphocytic lymphoma predominantly occurred in adelescent and young
adult male characteristically showing mediastinal mass, and the progrosis was poor because
of generalized manifestation at the time of clinical diagnosis and the tendency of conversion
to acute lymphoblastic leukemia.

§) While three quarters of the cases of “small cleaved”, “large cleaved” and “large non-
cleaved” types showed partial or complete remission, most of the cases belonging to convo-
Juted lymphocytic lymphoma and immunoblastic sarcoma resulted in poor prognosis clinically,
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A} Lukes 2 Collins 2580 208 obyonHE
2 22 5 Rappaport 2E2¢o| 2|8t H1lgl
2| blm

F+ l2+4 8] o4 ¢ =}F-2 Rappaport Bfyge 2js
W *lymphoeytic well differentiated”s ¢] 224 (15.5
%), “lymphocytic poorly differentiated™# 2] 214
(14. 8%},
(12. 7%}, “histioeytic®¥ =] 774 (54. 2% ) 24 “histio-
cytic"# ¢] F=F-F o] fgcl, o F Lukes %! Collins
o] wyel aje} BERetsidd v o 25484 Z(FCC;
follicular center cell)® o] 11148 (78%) < 2.0 7F
S *large noncleaved™s =] 40+ (28, 2% 2 13 o
alst, *large cleaved™& ] 33+ (23, 2%), “small cle-
aved"@8 o] 314 (21.8%), “small noncleaved™sfe] 7
ol (4.9%)2] welgdeh. JZ2FAS-A2Y o2 F¥
ol H = g efT4
o] 124 (8.5%), 44 «s}F(convoluted [ympho-

“lymphocytic and histiocytic®# o] 184

6]

2 (immunoblastic sarcoma)

cyte} ol 8+ (5.6%), H 2 497 (plasmacy-
toid lymphocyte) & e] 24 (1.4%), £ 7 (histiocyte)
el 16dl(0.8%)% 20, 4s}F (small lymphocyte)
=} Sezary §FF3 <305 mycosis fungoides =
g = glaich

A Rappaport LF4<l4 $5& o Rys “his-
tiocytic"® & Lukes 3 Collins £-f4e gjgls vz
o ooAeshals fY o HEsg o 776 S 234 5}
*large cleaved"® o] 3z, 27 %> “’-rpe noncleaved”
HoEY SR A% o 254 S Z2EF “large cells)
dE 5 o o (Table 1),

B) Lukes 5l Collins #®FHoR2 2 otyyns
g #33 o|Se| ¥la

Lukes % Collins £] uhg o = of4yg4lajsg Y 2g
o I3 ExokdE v Fe Mauel wams 2w $4
mycosis fungoides 2} o 3l5 Sézary SF 23 gk
et s =AYl ALYatTE sl
+ g Tl e 3 = gyl Ael cld o) Ty 2y
Eael 459 22 2,1%, 1L6%E £yaT8e] vm
HoEEAEE 8o, & dFe) o] FY Mae4
B A 2 EG o] 22 18%, 45%E b ¥
+ EEE BRI 256 E E oo Teo] 4 = “large
noncleaved"d % “large cleaved"® 52 “large cell”
Yol 23R4T a2 §5.8%24, o 2P
TH EHF “large cell"sle] umy A 3(24,4%),
“small cell”%o] of& = F2 Eangal &4 3o
& 2 F9leb(Table 2,

Table 1, Distribution of malignant lymphomas by cytologic types of lukes and collins

T Le&cC y N -
Convol Small Plasma  Follicular Center Cell . .. Unela.
Lympho- SMF Lympho. Lympho- gnmuno Histio- “5ifi. Total
Rappaport eytic cytic  cytie  8.C. L.C. SNC LNC YHE  able
Lmphocytic '
Well Diff 2 - — - 1 4 6 1 — 2 22
Poarly Diff 2 - — —_ 2 1 8 1 — -_ 21
Mixed 1 — - 1 7 - 4 1 — 1 18
Histioeytic 3 — - 1 14 23 1 22 7 1 5 7
Unclassifiable — - — — 1 1 - - 2 - — 4
Total 8 0 0 2 31 33 7 40 12 1 8 142
b 5.6 0 0 1.4 21.8 232 4.9 282 8.5 0.8 5.6 100
Convol: Convoluted 5C.: “small cleaved® LNC: ®large noncleaved”

L.C.:
SNC:

SMF: Sézary-Mycosiz Fungoides
Plasma: Plasmacytoid

“large cleaved™
fgmall noncleawved”

Immuno: Immunoblasite
Diff: Differentiated

— 35 —
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"able 2, Comparison of the distribution of malig-

nant lymphomas hetween Kkorea and
U.S.A.
Author Lukes & P':T!-:E:
Type (Korea) (U.S5.A.)
(%) (Fa)
Zonvoluted Lymphocytic 5. 6 9.7
Sézary-Myeozis Fungoides 0 2.1
small Lymphoeytic 0 1.6
Zlasmacytoid Lymphocytic 1.4 fi. &
Tollicular Center Cell 78 45
Small cleaved 22 28
Large cleaved 23 5
Small noncleaved 5 7
Large noncleaved 28 6
Immunoblastic Sarcoma g 5
Histiocytic 0.8 0.2

C) etgntsel oy U HEE=R

Lukes 3 Collins 2] 4 2H3H o =§ zE aa}d
o w9 o AL EE 29 A4 YT E ST
G4l 7F 104, 267 200 24 Aol dAwE A Fell 4
el AYE rgan gd ¥ dabddo o
f HE FHdl e 2404 75 7A] eighe] P4
T odg L2 B o) 30~5040 ¥lmA Fksle
Atkelglos Al E Al == 20124 @
el 4 B} =& el =F Mgl

D} Lukes 8 Collins 2806 2|8 ofMdonEel
TEHE YMED B R

A obT g el APaddr 2Bl 4
oY HY e FRge] e TAGER, W aey
el wted vhEak Fe] verdeh F (1) o o gha
ddakd A HE F49w (localized disease; nodal
or extranodal), (2) vit4d e 2 Yapziziqgl-& s)Ws
- (multiple nodal involvement), (3) f% & 43
of 43471F AHEA G, wd, oFF, AlFAL5
AAS4E T 7 $-(systemic disease) 2 53}
i, 53 dFi ey de]d FAE = fAq
detdFsh A4 daTYs B3 g4l F
AF F0€ 3£ AR e 4T A 49
£ A F Ak b Awk wha] Fhgiwe
vhebgtE S50 Fol = “large cleaved™3 ¢] 164 “large
noncleaved®® ] 14«], *“small cleaved®¥e] 124)4
L, “large cleaved™® s} “small cleaved™s) .2 z}=}
48%, 39%7F LY HeR Jehd: Hald uda,
it datd A AYS A 204F 10451 “large
noncleaved™8 o] gle}, algk o] Aduiuie s eyt
H Afe sldldes #ld4b ghatT8 8d] Aol &
ol op T4 &F 156 F 7o (58%), “small cleaved”
& 3540 134 (42%), e]lz *“large noncleaved®s
46+ 5 120 (30%) 7} ¢]el Fraled wjma U= 2] 214
o2 et AgE v}

HAg d=bFe 25 7€ g 2 o] 5 04| & “large
cleaved™d, 6] = “large noneleaved"®, 3¢ = ==

et $3024 2000 2 A 284 G4d4sF
Table 3. Anatomical distribution of the involved areas by malignant lvmphomas
Type B :
Convol. Plasma. Follicular Center Cell [— Hiet Vel Total
Lym.  Lym. g [ sNc  Lng Ser. o prees fom
Anaf, Distre s ne
Localized - — 12(39) 16(48) 3 14(35) 1 - 4 50(35)
Multiple nodes — 1 1 5 — 10 1 1 1 20(14)
Systemic &(100) — 13(42) 5 2 12(30) 7(58) — 3 51(386)
GI tract — 1 5 9(27) 3 6 3(25) -— — 27(19)
Mediastinal mass 6(75) =— 4 2 1 4 3(25) — — = 20{14)

Anat.: Anatomical
Distri: Distribution
Convol.: Convoluted
Lym.: Lymphocytic
Unelas,: Unclassifiable

Plazsma.: Plasmacytoid
=.C.r “small cleaved™
L.C.: *large cleaved”
SMNC: *zmall noncleaved”
() %

LNC: *“large noncleaved”
Immu.: Immunoblastic
Sar.: Sarcoma

Hist.: Histiocytic
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Table 4, Hematologic findings of malignant lvmphomas

Type ‘ol et
Convol. Plasma. _hﬂlh_c_'la_r Center Cell - Tmmu, Hist 7 T
Lym. Lym. ge  Le  sNe  LNc Ser s Uneles ol
F].J'I.L]ing. § ; " 4 B
Anemia 3 2 3 5 1 ] 6 1 — 20
{Hb<Z10gm %) (38) {100) (50) (100) (20, 4)
Leukocytosis — 5 1 1 5 3 — -— 17
(= 10000,/ mmm?) {12.0)
Leukopenia 1 — 0 1 — 3 — _ _ a
(<Z5000/mm?) (4. 9)
Thrombocytopenia 3 — 2 2 1 5 1 — - 14
{ < 50000/mm?) . (38) (9.9)
AJG reverse 1 1 1 - — 5 6 — 1 15
(50) (10.6)
Leukemic 3 I 5 1 5 ! — - 18
conversion (3&8)  {100) {16) (13) (12.8)

Convol.: Convoluted
Lym.: Lymphocytic
Plasma.: Plasmacytoid
S.C.: *small cleaved”

Table 5. Pattern of lymphomatous proliferation

Sar.: Sarcoma
Hist.: Histiocytic
Uneclas.: Unclassifiable

L.C.: “large cleayed®
SNC: *“szmall noncleaved”
LNC: “large noncleaved”
Immu.: Immunoblastic

e ’f;p-& e - , _ i S— R —
Convol. Plasma. Follicular Center Cell Fmmu Hist. Unel Total
Lym. Lym. S.C LC SN Sar HiE. mOLaS. ey
Pattern o e NC LNC
Nodular — — 2 G — 1 — — — g
(6.49)
Partly Nodular 1 — 11 f — 4 1 — I 24
(18.5)
Diffuse 7 2 18 21 7 33 8 1 1 o7
(T4. 6)
Total 8 2 31 33 7 38 9 1 2 130
. {100)
Convol.: Convoluted L.C.: ®large cleaved” Sar.: Sarcoma

Lym.: Lymphoeytic
FPlazsma.: Plasmacytoid
5.C.:%small cleaved”

o] wkgkel,

FH % F3] (mediastinal mass)= 844+ o) o} 78
H AF 6 (T5R)A A FEHA ol B HEY JulE
3 dlae] g o Fug o2 olepybe](Table 3),

E) Lukes 8 Collins 2#0| 2|8 2hdyniEe
THE ey oM

geldty g Y, WeT soE, gy g
A5 943 FALE5E duE: HH e weE o
e e o odded ddeebTY T2 124 6

SNC: *small noncleaved”
LNC: 4Large noncleaved”
Immu.: Immunoblastic ( ): %

Hist.: Histiocytic
Unelas.: Unclazsifiable

of (505 ) 4 albumin = globulin =2 444 ug
ou A4 YspTae] g4 3+ (38%) 4 “small
cleaved"® 4la}% 31e|F 5S¢ (16%) B “large non-
cleaved™y 4lalf 40«5 5«4l (13% )4 wHguwiow
f el & 5 99} (Table 4),

F) Lukes 8 Collins 28] 2|8 cidQimEel
FHE A

Rappaport £ {22 & 2 Ml EZH9E cfa] v s
3 Adde® vrged ojae Lukes 3 Collins
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Table §, Therapeutic response of malignant lymphomas (54 Cases)

T}FPE — o s
Convol. Plasma, _ FONCWSr Conter B8 e iy pcgas Tota
Lym, Lym, Sar, ’ '
1 5.C. SNC LNC
BSROTSE
Poor Prognosis i 1 £ 1 5 3 1 — 28
[(86) (75) (52)
Partial 1 — 5 — 5 1 - 1 16
Remission (30)
Remizsion —_ — 4 — 3 — — — 10
{18)
Total T 1 15 1 13 4 1 1 HE
(100)
Convol.: Convoluted o L.C.: *large cleaved” Sar.: Sarcoma

Lym.: Lymphocytic
Flasmaza.: P]asma::ytﬁid
5.C.: “small cleaved™

Table 7. Lukes and collins classification of mali-
gnant lvmphoma

1. U cell{undefined cell) type
2. T cell types
" (1) Mycosis fungoides and Sézary's syndrome

(2) Convoluted lymphocyte
(3) Immunoblastic sarcoma of T cells

3. B cell types
(1) Small lymphocyte(CLL)
{2) Plasmacytoid lymphocyte
(8) llicular center cell(FCC) types

(a) small cleaved

(h) large cleaved
(e} small non-cleaved

{d) large non-cleaved
(4) Immunoblastic sarcoma of B Cells
4. Histiocvtic type

5. Unclassifiable

8] el 2%t Yol # FH vad Xg $4
ebats] o] el 13085 974 (74.6%) 4= o=k
Yelgdn 94 (6.9%) = AAHold o, 244 (18.5%)
i e FFYHE Hea gl

HAYNL 9+ ANr SEFTANNEYe gz L5
Aoz AAYHE nddn] 2405 3 3 330 T4
£ 2540 (75.8%)7F A ZFASHE Tl HE “small
cleaved”d o Slarge cleaved™d o S3lgcl, & 44
Fok glal2 g “gsmall noncleaved™s 2 = o o].4 u)

SNC:*small noncleaved”
LKC: “large noncleaved"”
Immu,: Immunoblastic { ): %

Hist.: Histiocytic
Unelas,: Unelassifiable

g H4A4F 74 4=}F, “large nonclea-
ved"s 8 doule}F4 £5E o F el olsigel gl
e} {Table 5).

G) Lukes % Collins 28| 2% 9 LniEg|
THE XIYE B GE

g4 ez ol F3e] sppinl 2 54 S oi4hE
2 4 3 4] Aoz el GEAYAE
£ G el o] Apntet FHEE S FEFT (poor
prognosis group)e| et #1, Yok ghadHd 2 EE w4
# AYe] A=A, W4l 2 HFARE 1Mo
A A £ F4E St 39 (partial remission], &
8ol qb-ge] Fet WwlH A fw LA FFE
%# (remission) 2 23 Eah, 44 debTEE
Tl 5 6ol (86%) 2k ol g welT4 &F2] 4¢3 34 (75
%)7h ol FEFTe =gl 2, “small cleaved”,
“large cleaved™ 9 ®large noncleaved"8] & =}z 75,
78, T4%d 4 dA]d R e § Ry 2 o
2 FEd e At el SR AL 2FE 5+ 4
o o} (Tahle 6).

S 9 DH

FAeste A dRdAdE BT A+
Az AHEslel & foish LHYE A S5} o
dan g Aol Bue dRd 23 2oy
it A gkl A45e & felsh LEWe 33
i A28 S5 LAFE TAE E Foz4
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“AE F& YatEFTEY Lol BB #a] e
HHn gl ddds dders duwe] Ealda,
1966'd Rappaport + A% ¢udd =44 o
A4 AT gelAt ddd Ramegiend, @ d4
H dasn gle 299y Adale] gid 32
T7F flvh. wleld 3 Eoe 4miEs B Y OTY
alTghe]  gA|lelL-6 elgl el s ekg] (transfor-
mation) a4 HEld g o TEe] zYPH 2 5]
th. Lukes 3 Collins'™i= 4] 4] 2 4e] ] g4 2}
ik A E2FAHA 22 fopsialy 3 F4 =)L
Yl Ea] d slpy HEld ZAE Fa oglod 33
Falal byl § o] Rl Sezary SEF & TelulFa
T A el HAY oJupFL BYabTe
T4 A FHeleke A& ghe] e gleie,

ol gp i MR Tl fed ehgainlEy o8
T daTd4 FldE Fdoss HETFAL4=g
frergstd 5 o= kAl ol A 8] Apuk(block), 2 @
+] 4} (derepression)«| 2] 3le] #lelaA] M| A gde] u A
AH LR steldA] S Aelelzm A=z gl
elshde] =74 el wa, A U Jdds
A15% ¥ ¥ Lukes ¥ Colling!®i2 obigejalsy
€ otg3 o] E76H5 o (Table 7).

Lukes 3l Collins 2] ] e ofg4sl% 2 #
e Hel g g d4d {32 gl 3o

A4 =74 ¢atF(convoluted lymphocytic
lymphoma) & Sternberg $5%e] 2] Le] 4o,
197341 Smith < 2|3t THZE Ao S99
vho ool ¥ ofgslarge chakgk 2 Yaa] A
E(primitive cell) #2 T4HE vz & 4 X2 4
=& 5334 244 {convolutional phenomenon)&-
ebi . HEd4E e, £ dFABHE 8§
o 25 Agridas s daf] g4l 53
Aol ¥ ALt EE 29oH, AddA A g
ol=] A FdE JebAdn, Fa& Gl THE
o & Fidtden e e 34 datT4 guy
o238 of9¥-§& He Lukes § Collinsi®1*2] Barcos
W Lukes®™5-2] dalel a]stde). < EeidHE 8
of BF o FEipdel £3)d J4d oz FH 53
+ 2 AYYE &+ g

3 <k b4 dabF (plasmacytoid lympho-
cytic lymphoma)-£ F2 £ydst7T2 ¢ Foa gz
HAA =Y g He AZA debvs ot A2
S duel & PAS g 4el o4l Eslast Helm wh
+4 o Z(reactive follicle)= e}z geep, 2

ATl 4e datada x4 b 1s 48 gdax
F d2 Ty daEs 2 4 g %2 Kaiserling S
o] Bagl o] dbeiuieF2 ggic) '

A 254 LA E2Y 4] 5bE (follicular center cell
lymphoma) & o} fefglala 2 o Al 5] =)
i EFE " otel gk qira M EZA QL DEe w
B4 B4 7 q) shedrenn FTUHAE d2 357}
A4 44 o4 4 E (reactive phagocyte) 2 # Nt}
e A “small cell”, 370 2 Hes “large
cell"= wpm, ofa] @g £ % (cleavage) 4o e
g} “cleaved cell”s “noncleaved cell* = viire] o »
A Zr} A g A2 Bk k] el vzl g EZye
E gfob deh dah9e foksiga 4 “small clea.
ved”H 22l “large cleaved”s Ex LG8 (non-
dividing form)e] 22 wlma alag 5 ghed 4] 4
AE4EA wad « & “noncleaved"4| Ty Ngw
SR AR oA ga HRAEES) wEw, oy
& Aol & o FAE qdze] 2ok grejroan, L
“large cell™s] =2 “noncleaved”s ) TiHew o
A SHA G, A 4 =g 257 0] 4ol Hi AL o
F7b 2ol 4R “large noncleaved"# sjeln & =
o] EbRfEloiiniva g 2tse gL Ddrel4E o] 255
Tl 9 A sgel,

HAZTATH 24 dals: = “gmall cleaved™s 2|
AZTE e Ay oe Yase], 24opay A
48 + gl 3142 13eiie] 4 RAAAE H=azn
flelen, 4o Ady g4 2 Hias 2y
B2 o WEdAE TEe g ol F kI W
el A wdelgole fnn, g gFuzE &
Akl 10615 49 (40%)7F o] HEHyoz 7}
B vldd Lgdod Aajaq elgrt alol 5444
Y44 534 2¥ e e 2 Aok 95 2 gF
AT 13 (42%)e] 4 el eha] e a4)w How
HEbE D BE 50 (16%)7) Yoz c|gar me
o] #8 o] 4 219 cohesiveness b ey »wigg
wFe] 7hadlts] o-F10i0g A e},

“Large cleaved"§ & 422 37 Y #ue clep
del 7hd A9 ¥z YA 9434 (mixed
proliferation) #] oF4& Helch £ o Tol 4L 334
T 127k AAY B4E Mo Fgon, o3 o
“small cleaved"§ =} uviilrlx 2 & F7b wma ofF
epa dhe)l, £ o Fell 4= “large cleaved™d 114
T Seds galwsE gD, daisgsg FHdaEF &
10¢] 5 34 (30%) 71 ¢ #4<] Felqiet. a5 gup
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= 27d] Fell M o] 8o 92 AHAF Bt 29
2] ®*large noncleaved”d, ooja]ol4 KFo]

A2} 3 24 Z7)7 B AEE TR FEY A9
#o] whatdd A2 34 HAFEYstFel “histiocytic”
o] A= Wbl Ask Al LAl 4
aet.

“Small noncleaved”s & FokH| 27} v|gkf o2 F
ale] o) 2ol Abe] 2 FabEla b4 o442
rele® 43 “starry sky"sk4l§ ¥<le}*”, Rappa-
sort ¥ o] &) gF EFo] 4 undifferentiated group s
&8le gl Burkitt & 5} non-Burkitt o] oe] & g5
o & F &= “large noncleaved”d 3} o] ¥ aksjcl. £
A Tel e TS 34 7F HARA A LEEtA oy
o] Hgjef] Tutsls AdpE vz, Burkitt Yol
2 AcHds] & 745 1 £ o5l

“Large noncleaved”s & Fofs] Tr} v|gld o2 F
A& o824 methyl green pyronin g-4d] k4
ol F85 AZYE A, d43 L % vHEa
2~370 2] FE % #L3 s Wehd shet A 22
| didas el «HAFe EFG 22 uH
A oglepnin, oo Tl HE 4045 124 (30%) 7 AL
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