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Immunohistochemical Characteristics According to Histologic Differentiation and
Flow Cytometric Analysis of DNA Ploidy in Neuroblastic Tumors
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Tai Seung Kim, M_D. and Chanil Park, M.D.
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Neuroblastoma, ganglioneuroblastoma and ganglioneuroma are derived from primordial neural
crest cells and can be conceptualized as three different maturational manifestations of a common
neoplasm. To assess the validity of immunohistochemistry and DN A ploidy in the diagnosis of
neuroblastic tumor in terms of prognostication, histologic and immunohistochemical evaluation
with NB-84, neuron specific enolase(NSE) and S-100 protein and flow cytometric DN A analysis
were done on 21 neuroblastomas and 19 ganglioneuromas.

Thirteen of 21 neuroblastomas were undifferentiated and 8 differentiating in type. Eleven of
the 19 ganglioneuromas were mature in type and 8 had immature foci.

81% of neuroblastomas were positive for NB-84, 100% for NSE and 67% for S-100 protein,
respectively. All ganglioneuromas were positive for NSE and 5-100 protein, in contrast, only im-
mature foci in ganglioneuroma were positive for N B-84,

NB-84 reacted positively with undifferentiated and differentiating neuroblasts including
neuropil but not with mature ganglion cells. In contrast, NSE reacted positively with all com-
ponents of neuroblastic tumor and 5-100 protein mainly with cells of Schwannian differentiation.

Three of eight(37.5%) differentiating neuroblastomas were strongly positive for NB-84 in con-
trast with seven of thirteen(53.8%) undifferentiated tumors, reflecting that undifferentiated cells
tended to be positive for N B-84 in neurohlastoma.

22% of neuroblastoma showed diploidy and 78% aneuploidy including 11% of near-diploidy.
Seven of eight(87.5%) differentiating neuroblastomas in contrast with seven of ten(70%)
undifferentiated turnors showed aneuploidy. By contrast, 53% of ganglioneuroma showed diploidy
and 47% aneuploidy with DNA index ranged from 1.12 to 1.19. Three of nine(33.3%) mature
ganglioneuromas in contrast with five of eight(625%) ganglioneuromas with immature foci
showed aneupolidy. Differentiating neuroblastoma tended to be aneuploid and ganglioneuroma
with immature foci tended to be near-diploid.

In conclusion, immunohistochemistry for NB-84, NSE and S-100 protein is useful for confirm-
ing neuronal, both neuronal and Schwannian, and Schwannian differentiation, respectively.
Immunochistochemistry together with flow cytometric DN A analysis would be helpful to confirm
the immature foci in ganglioneuroma. (Korean J Pathol 1995; 29: 52 ~60)

Key Words: Neuroblastoma, Ganglioneuroma, Immunochistochemistry, N B-84, Neuron specific
enolase, 5-100 protein, DN A ploidy

o
=

19949 34 109, A=<ql: 1904 74 129
‘4l ga] HofET A% 134, $HYE 120.752
e etm o speh e} ool b dl, a3

Fr it




—mA% o) dal AT Ey Boke] w2 dy Polrel wE dAuzAsE Sy o Wrg ¥

M =

Lol grlelel el ASFg Az]mga g4 2
o) 7T Lol ARl Fak: =utd REalx
Sof whef AlFEAEE A HEAAAHLANEE AlAHE
AlAFSer Laxy Babde] gujds 27cle s
B i 5 Y Heg A3E] oyE ¥ el
o] 85 HEel FEE MESe] o] akileg FAF
o vebez FHe F&Hel e S 7has) gl
opep cpapdl Eojr} AREEo] gteni ofFr £of 2
1A% Ml EiF AlFelchd AAedFFe AR
ML Hs wake] Al Al alel 4inerve grnwth
factor)-t retinoic acidsl] 2)Fted 25%ia 5uld
FE2] ofFH FHoRMI Heln] oz PM FlET
i Axel wal 2R3 A01A] fakelm g« sy
ognl ehed neuron specific enolase{l SC),
neurcfilament, 5-100 w4 Fe Az gaa 4
Al #olg 4 glopith dlHuayge] Ty A
Al ool 94 Wl Ee] gAY &EF FATE
g *:.‘JE]-D]LJ-:':, }_?.f'-:_]-?;-'! T‘;'.;L,enlil.a.r.ﬁ:-i Al makd af
A AT Nemye Fal=F S8 <& 40 DNA €
Auitegl g vazel elali slxala gloh E
g Al AA A Tl 4 v AS 257 eIntd] HE 2
Ao AT AFE UAE 4 oo el wE
A8 Aar wet old el HWrbal fHeF o
Al HEEA = g, e AA2AESS AEE
Al AFE FoEA Algud Ty Fokeld wg
ded, 28 £HE eyt AL A 24| 2
Fok bl 7o) o E Al ey AlviE| AA R EE

o Hfelz 4 e IV-58 HF4s) 3ha) ot
a7 ztedAle b B Foge] FEHa HalE
rofl A ol W4E FHEI FoF YA
af deim e g H&aA) AR Fe s § ks o
AfEls Aol glod AREA LT i) A,
bk Al F AP maAlald mabst @] A1AA 4
F2 ehate 7 Rmsle RAE d# Pasive g
oER AARARZAY FAT EYrle o4F
DN A w4 §83 «FF 23stE iz 94z
AEs T gake] @R, Nomye 42 FF I3}

I <
ﬂ-'_]_ o7 L3

= oadide] gl Aol sl glel oefu) 41733 47

Foll gk DN A w4 FEed 33 Rus 47354
EFa 3 el A 2 Ayl 8wyl
o] @& el uaby BogiFeldE ddly Al
ZALE A Eopel M LB 5] 2AE T oz
@l ot modza el Yaakadn A e
Abe]7d gleAl g etz Aol glebw e
At 24 b B AARALA Tk PYE 5L
W =3 g 271 dilEe] wazaq ghiaz s
rEAdel GleRE HrhelEo

Me % Y
L4 B

A aa elgt sejd@geld 1979018
19933 84 =ta] Alghsl Al A zFa AARARE
F A=A gw G40 Fud Fado dgg spels
E5 W&o ghEstn 2ale] oke) EBHEFE 7 2] 68
105 chabez #4dc), ARuHTEe (500 2

Fig. 1. (4) Nifforontiating nou-
rnblaztoma. Cytedifferentiation
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ganglior cells and newoblasts
in neurnmarous bacsground.
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Table 1. Histologic classification of neuroblastic tu-

mar

Histologic subtype Mo, of cases
Neuroblastoma

differentiating &

undifferentiated 13
ranglioneuroma

mature 11

with immature foci B

Mo number of cases
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Table 2. Immunohistochemical findings in neuroblastic tumor

Histologic diagnosis Mo, of cases NB-84-+N nl%) N SE+NMa.%) S-100—Nof%)
NI
[ B TIET 5] B 000 675}
|5 13 10076.9) 1 301K Hi61 5)
Gk
I 5] 81007 B{100) S100)
hd 11 0] 1101033 110003

Mo number of cases, —; positive

W B; neurpblastoma, D; differentiating, 1T; undifferentiated
ol ; ganglivneurome, [ with immature foci. M; mature,

M SE; newron spocific enolase

Tahle 3. Grades of immunoreactivity for N HE-B4 and Table 4. Immunersactivity for NB-84 according to

N SE in neuroblasroma histelogic differentiation in neuroblastoma
& e SRR
Antibody Grade®
Crrade® Differentiarion(M o.}
M H-H4 = - + ~+ +—+
q 0 Differentiacing{#) l 4 l a
— 7 0 Undifferentiated{l 3] 3 3 4 3
—+ 5 &
e ﬁ In Tuotali2l] 4 7 o 5]
Tutal 51 9] I: SE; neuru:n_n.s]:-acaﬂc enolase y
—ne positive cells, +; a fow positive cells

I SE; nouron specilic ennlase ++: easily recognizahie numbers of positive cells
* — no positive cells, —: a few positive cells + + +: numerous pusitive cells

—++; easily recognizable numbers of positive cells
+ 4 4 pumerous pozitive cells

Fig. 2. lmmunostgining for
NE-84 and neuron  specific
enalase in nedroblastomea, (A)
Diffuse cytoplasmic staining of
neuroblasls  for NB-84. (B)
Strnnger amining in newropil
then mneuroblasiz for neuron
specific enolase. '
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Fig. 3. 5100 protein positive
Schwannian cells surrounding
neurablastic nests in neuro-
blasroma.

Fig. 4 Immunostaining for
MNIE-B4  and neuron  specific
sholase  in ganglioneuroma
with immarure foci (A} Posi-
tive staining of tumor cells and
neuropil in immature [oci for
NB-84. (B] Mot omnly com-
ponenls of immature foci bt
alse Schwannian stroma are
positively stained for neuron
specific enalase.

(22%)7F DN A=l 1.08) o|sf<=4ealgla, DNAAS
1.0~1.22] near-diploidy 2={{11%)2 £3-8o 14
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DN AR 1.2~1 09« £dle] G8%2 7hyf T 28
2 A Fgn, o] F 2= DNA#ASE 1 4~1.60] &
wElg et Hypertetraploidy® 3«9ick(Table 6).
TE Ass vmalg Ew, £8P BalF T, uld
AHE 1045 Toz) w4y os Badc)d o)«
T4 €Ee] F& FlelgivHTable 7). wadel 4
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Table 5. Immunoreactivity of tumor components for
M E-E4, NSE and 5-100 in newrablastic tumoer

Antibody
KEBE-84 NSE S-100

Tumor component

— —_— =

Undifferentiated neuroblasts
Differentiating neurnblasts -
Neuropil -+
Mature ganglion cell -
Schwann cell precusor -
Mature schwann cell - - -
satellite cell - - +

+ + + +
!

NSE: neuron specific enolase, —: negative,
+: positive
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Fig. 5. Schwannian stroma is
pusitively  stained [or S-100
protein sparing immature focl
in ganglionouroma.

Table 6, Ploidy pattern (0N A index) according to his-
telogic type in neuroblastic tumor

|—————==—— e
Type af tumor
Ploidy pattern N B SN
I 5
Trploidy (D =1.0) 4 3 ]
Aneuploidy
1.0<Dl=1 2inear diploidy) 2
12<D=1.5 B

1.9« Dl=2]inear tetraploidy) 1
DL=2 1 (hypertetraploidyy 3

e

Tatal 158

m | oo 2 A
wm | oo & oda

MB: neuroblastoma, GN; ganglionauroma,

I: with immature foci, M; mature, DI; DN A index

* Two of eight showed near triploid range of DM A
indew(l 4= DN =162

Table 7. Ploidy pattern related on  histologic dif-
ferentiation in nedroblastoma

DN A Ploidy
Differentiation{s '3'-::' Dlplﬂid}r Ancupulﬂldy-
B r.{ %) N (%)
Differentiating(8) 10125 TLET.5)
[ ndifferentiated(l ) 30300 TC70)
Total{1B) 422.2) 1477 B)

Mo; number of cases
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