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Abstract Differentiation was studied in 73 paediatric peKey words Peripheral primitive neuroectodermal
ripheral primitive neurorectodermal tumours (pPNETS) admour - Immunocytochemistry - Differentiation -
bone observed during 1974 through 1992. The preseBcevival - Statistical analy<is

of rosettes, pseudorosettes, and/or a rosette-like arrange-

ment of tumour cells (the morphological neural marker,
MNM) occurred in 29% of these cases. NSE and Mtroduction

CAM were expressed by nearly all tumours; synaptophy-

sin was present in 30% of cases, not significantly assd@eripheral primitive neuroectodermal tumours (pPNETS)
ated with the MNM status. Neuroendocrine (NE) markt0Q], also known as the “Ewing’s sarcoma family of tu-
ers were present in 25% (chromogranin B, secretograniours” [23], encompass small round cell neoplasms aris-
I) to 40% (chromogranin A, 7B2 protein) of cases. Fing in bone or in soft tissues, having an alleged common
cal expression of cytokeratins, S100 protein and/or desigin from the multipotential neuroectoderm [8, 10] and
min was also noted in a minority of cases. In univariadéplaying peculiar cytogenetic abnormalities [2, 8, 23].
statistical analysis, only the presence of MNM conferr@d the histoimmunocytochemical level, pPNETSs are char-
a significantly higher (about twofold) risk of death thaacterized by diastase-sensitive periodic acid—Schiff (PAS)
its absence. This study demonstrates the occurrence @oativity, and immunoreactivity for vimentin (VIM) and
least one immunocytochemical N and/or NE differenti&D99 (p30/32 proteli€2) [1, 2, 8, 14, 20, 21, 30]. Their
tion marker in all pPNETs of bone and a focal expraseuroectodermal differentiation is characterized by vari-
sion of cytokeratins, S100 protein and/or desmin in a rable expression of neural (N) and/or neuroendocrine (NE)
nority of cases. Synaptophysin and MNM were preséntmunocytochemical markers [2, 3, 5-13, 16, 18, 22, 23,
each in less than 1/3 of the cases, and no association 26396, 30-33, 35, 36, 42, 43, 48, 50, 52, 56, 59, 60], as
noted between them. Statistical analyses highlighted thell as by the occurrence of pseudorosettes, rosette-like
prognostic role of MNM per se and discourage the s@frangement of tumour cells, fibrillary background, and —
use of immunocytochemistry in the assessment of neurpexceptional cases — true rosettes [3, 9, 13, 18, 22, 25,
ectodermal differentiation for prognostic purposes @6, 29, 34-37, 45, 48-50, 52, 56, 59].

paediatric pPNETSs of bone. According to the grade of neuroectodermal differenti-
ation and to the site of origin, pPNETSs arising in bone
may be classified as neuroectodermal tumour (NET) of
bone [25], Askin’s tumour (AT) [3, 7, 13, 36, 37] or Ew-

B'i ﬁggigio(fDA)nég-mSigglﬂgg{% o Ig_]yl\gir?(;i%g/r;iopathology ing's sarcoma (ES), this last reflecting the least differen-
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1-20133 Milan, Italy 32, 35, 36, 56]. This presence of neuroectodermal differ-
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While studies are found on the immunocytochemical 3-3' diaminobenzidine (DAB), plain or silver-intensified [15].
expression of cytokeratins (CKs) and/or S100 proteingsome instances, prior to incubation with the primary antibody,

. sections were heated in a microwave oven (6 min at 95° C, in
PPNETSs of soft tissues and bone [5-8, 16, 18, 32, 36— 805 M citrate buffer, potency at 450 W) or digested with trypsin

41, 47, 50, 52, 60], expression of desmin (DES) has begfimin at 37° C, in 0.05 M Tris buffer+0.1% CaLITo rule olt
reported only in pPNETS of soft tissues [46, 47, 53].  neuroblastoma, NB84-monoclonal antibody (NB84a, anti-human-

Accordingly, we decided to evaluate the N and NPeuroblastoma, Dakopatts, Glostrup, DK) was applied to CD99-

; : g active cases after trypsin pretreatment [57].
status separately in a series of 73 paediatric ppNETé"Hﬁdequate positive and negative controls were performed. Neg-

bone, exploring their mutual relationships and their seRa@ve controls included preabsorption of the polyclonal (serum) an-
rate and combined influence on overall patient survivahodies with saturating amounts of the peptides used as immuno-

In addition, the expression of CKs, S100 protein andfsns. The reactivity of the monoclonal antibodies was checked by

DES, their association with the other variables and themparison with unrelated, species- and subtype-matched immu-
’ globulins at the same concentration.

. . . . . (o]
influence on overall patient survival were also mvestlgaﬂ— The results of histo- and immunocytochemical stains were
ed. scored as “absent” when rare scattered or no reactive cells were
seen, “low” when up to 10% reactive cells were seen, “moderate”
when between 11% and 50% reactive cells were seen, and
" “strong” when >50% reactive cells were seen. For statistical ana-
Materials and methods lyses, the results were grouped into “absent” or “present”, the lat-
ter class including the scores “low” through “strong”.
A search was made in the files of the Division of Paediatrics of the Applying updated criteria, a diagnosis of NET or AT was con-
Istituto Nazionale Tumori of Milan, Italy for the periodsidered when MNM and/or immunoreactivity for synaptophysin
1974-1992. In all, 220 consecutive cases of pPNETs with radiBYN) were found to be present [13, 22, 35, 50, 56]. This last
logically proven bone involvement were retrieved. Only thosearker was recently suggested as a reliable alternative to neurofil-
cases for which sufficient formalin- and/or Bouin-fixed, paraffiraments in the assessment of N differentiation in pPNETSs of bone
embedded material from the primary tumour was availabig3) [13].
were selected for this study. The case material had been originallyStatistical analyses were performed by means of the Statistical
diagnosed as NET of bone in 2 cases, AT in 4, and ES in theApalyses System package (SAS Institute, Cary, N.C.). The vari-
maining 67. For each case, patient’s sex and age at diagnosis,adels studied included sex and age at diagnosis, site of origin of
site of origin of the primary tumour were recorded. Follow-up wélse primary tumour, MNM, and histo- and immunocytochemical
collected up to May 1995 or until the death of the patient. stains. The independence between the variables was tested by the
All the original slides were reviewed. The morphological KChi-square or (if necessary) Fisher’'s exact tests. Overall survival
marker (MNM) was defined as the presence in the primary tumd¢®S) was calculated as the time elapsed from the date of diagnosis
of at least one of the following features: (a) rosettes with an emftythe date of the last control or to the death (for any cause). OS
core, (b) well-developed Homer Wright pseudorosettes, (c) a pattern was estimated by means of the product-limit method [28].
sette-like arrangement of tumour cells around a fibrillary core. TBénce the proportional hazard assumption was tenable, the Cox re-
occurrence of a fibrillary background was also noted [13, 37, 5@fession model was adopted both for univariate and for multivari-
The aggregation of cells around necrotic foci or vascular structuség analyses. In this model, each of the regression coefficients is
was not taken into account. the logarithm of the hazard ratio and is constant over the time. For
One representative specimen from each primary tumour vi&® groups of patients under the null hypothesis of the same OS
selected for histochemical and immunocytochemical staining. Téxperience, the hazard ratio is expected to be 1.00. This hypothe-
former included PAS, before and after diastase digestion, sl was tested by the Wald statistic. In univariate analysis, for
Grimelius’ argyrophilic procedures. For immunocytochemistrgach variable a regression model containing only that variable was
paraffin sections were incubated with primary monoclonal orterpolated and the unadjusted hazard ratio (UHR) was estimat-
polyclonal antibodies (Table 1) and an avidin—biotin (ABC) peroed. The effect of the separate and combined presence of MNM
idase method (Vector Labs., Burlingame, Calif.) with developmemtd the immunocytochemical N and NE markers (SYN and

Table 1 Characteristics of the primary antibodies used in the immunocytochemical sKidi¢&éyhole limpet haemocyani:)

Code/clone Directed against Immunogen Raised in  Source
CRA-2-3-R Chromogranin A (CgA) Human CdAs307-32¢coupled to KLH Rabbit Own
B1l1a Chromogranin B Chromaffin granules from human Mouse Biogenesis, Bournemouth,
phaeochromocytoma England
5AT72 Secretogranin 11 Bovine anterior pituitary homogenate Mouse M. Pelagi, H.S. Raffaele,
Milan, Italy
7B2-2-3-R 7B2 protein Human 7B214Cyscoupled to KLH Rabbit Own
AO1Qp:c Synaptophysin (SYN) Synthetic human SYN peptide coupled Rabbit Dakopatts, Glostrup,
to KLH Denmark
BBS/NC/VI-H14 Neuron-specific enolase y-y Enolase purified from human brain Mouse Dakopatts
OB11a Neural cell adhesion molecule  Enriched rat forebrain extract Mouse Sigma, St. Louis, Mo.
V9 Vimentin Purified vimentin from porcine eye lens  Mouse Signet Labs., Mass., USA
ad Cytokeratins See specification sheets Mouse d
D33 Desmin Human muscle purified desmin Mouse Dakopatts, Glostrup
Z311a.c S100 S100 purified from cow brain Rabbit Dakopatts
o013 CD99 (p30/3%1C2) MeWo human melanoma cells Mouse Signet Labs. USA

aMicrowave ovenp trypsin, treatment of the sections prior to apt Pool of clones 3BH11, 38E12 (Dakopatts, Glostrup, Den-
plication of primary antibody mark), CAM 5.2 (Becton Dickinson, Calif.), KL1 (Immunotech,
¢1gG fraction of the serum Marseille, France), AE1 and AE3 (Hybritech, San Diego, Clif.)
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secretogranin 1l (Sgll), respectively) was tested in a multnoderate to strong diastase-sensitive PAS positivity was
variate analysis. SYN and Sgll were chosen on the basis of thgigrded in 44 cases (60%). Strong CD99 and VIM im-
UHR. munoreactivity was detected in nearly all cases. Cyto-
plasmic VIM immunoreactivity was diffuse in 52 cases
(74%) and dot-like in 18 cases (26%).

In the 6 CD99-unreactive cases (5 of which were

There were 48 male and 25 femal tients (male/f s ongly reactive for VIM), absence of NB84 immunore-
ere were ale an emaie patients (male/te %i‘ﬁvity and several clinical evidences supported the di-
ratio, 1.9/1). Their median age was 12 years. Sixteen U-

mours arose in the thoracopulmonary region, 6 in the ax-
is, 15 in the pelvic bones, 25 in the extremities, and Ia}blt_ez Histo-immunocytochemical variables, their classes and
from other sites. The follow-up period ranged from 1 {§atve frequencie:s

Results

231 months (median, 38 months). At the last control, 53 Absent Present
patients (73%) had died and 20 (27%) were still alive.
Death was due to the disease in 50 cases, and 19 of the (n % n %
surviving patients were disease-free. Common markers

As shown in Table 3, MNM was present in 21 cas€Spjastase-sensitive PAS 29 40 44 60
(29%). Pseudorosettes and/or a rosette-like arrangemegimentin 3 4 70 96
of tumour cells occurred, in most cases focally, in 17CD99 (p30/32 proteific?) 6 8 67 92
(81%) and 11 (52%) of the cases with MNM present, r@ther markers
spectively (Fig. 1). A fibrillary background was found in Desmin 68 93 5 7
18 (86%) of the cases with MNM present, and occasion&ytokeratins 62 8 11 15

al rosettes with an empty core were seen in 3 cases. Tha 0 Protein 54 74 19 26
MNM status was not significantly associated with tH@orphological neural marker (MNM) 52 71 21 29

site of origin of the primary tumour. Immunocytochemical neural markers
Table 2 shows also the histoimmunocytochemical reﬁgu:grésemeggkceg%ﬂaniglec o 57 1% %86 99%
T - L u - i u
sults. Both fixatives gave similar staining patterns. ASynaptophysin 51 70 22 30
Histoimmunocytochemical neuroendocrine markers
. ) . Argyrophilia 42 58 31 42
Fig. 1 a Presence of the morphological neural marker in a casecpromogranin A 40 55 33 45
of pPNET of bone, characterized by a rosette-like arrangemengnromogranin B 56 77 17 23
of tumour cells If) and focal evidence of well-developed Homer gecretogranin II 55 75 18 25
Wright pseudorosettesée). Haematoxylin-eosira x200,b x320, 7B2 protein 41 56 32 44

insetx624
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agnosis of pPNET of bone and excluded that of a mesagnificantly associated with that of SYN and with the
static neuroblastoma. In fact, the ages at onset were 2ugour site. In fact, SYN immunoreactivity was detected
13, 15, 18, and 19 years, respectively, which — save iforl2 of the 18 tumours with Sgll present and in 10 of
the first patient — are unusual for a neuroblastoma. Tthe 55 with Sgll absenk{=15.142,P<0.001), in 9 of the
work-up at the time of the diagnosis involved physicalr with CgB present and in 13 of the 56 tumours lacking
examination, complete blood biochemistry, plain X-raggB (x2=5.474,P=0.019). Likewise, Sgll was detected
tomography or computed axial tomography (CAT) of the 7 of the 16 tumours from the thoracopulmonary re-
chest, CAT and/or ultrasonography of the abdomen agidn, and was absent from those taken from the axis
pelvis, 99Tc-diphosphonate bone scan, and iliac crgf=0.05, Fisher’s exact test), whereas CgB was almost
bone marrow biopsy and aspirate. None of these 6 pawvays absent from the former tumouPsQ.06, Fisher’s
tients presented neoplastic lesions at the sites where gxact test). Argyrophilia or reactivity for at least one
mary neuroblastomas are usually located: 5 of them hgenin was found in 61 cases (84%). No association was
tumours in a monostotic localization (3 in the diaphysisund between granin expression or argyrophilia and
of the long bones, and 2 in flat bones), which was piNM.

dominantly lytic, and had no other clinical or radiologi- On the basis of the combined presence of morpholog-
cal sign of neoplastic localization. Such a presentatiorical and immunocytochemical (MNM and SYN) N fea-
a monostotic lesion and occult primary tumour — is etures, four subsets could be identified:

tremely unusual for neuroblastoma. The remaining ga-MNM present/SYN presentn£9, 12%). These tu-
tient was a 13-year-old girl with a lytic lesion of the lefnours were characterized by a rich content in granins,
femur and synchronous bone metastases, normal lepeésent in all cases, with a prevalent expression of Sgll
of urinary cathecolamine excretion and normal serusnd near-total absence of CgB.

neuron-specific enolase (NSE). 2. MNM absent/SYN presentn£13, 18%). These tu-

At least one immunocytochemical N marker was emours expressed Sgll or CgB in all but 3 cases, with a
pressed by all cases. At least one immunocytochemicalderate to marked content in granins present in all but
NE marker was present in 62/73 cases (85%). 1 cases.

Nearly all tumours were moderately to strongly in8. MNM present/SYN absentn£12, 16%). These tu-
munoreactive for NSE and N cell-adhesion molecule (Rours were characterized by the almost complete ab-
CAM). N-CAM was observed along the cell membrargence of Sgll and CgB in the presence of a moderate ex-
as well as in the cytoplasm. A diffuse cytoplasmic SYpression of CgA and 7B2. No granin immunoreactivity
immunoreactivity was detected in 22 cases (30%); in Wwés found in 3 cases.
of these cases the reaction was moderate to strong. ZH&NM absent/SYN absenn£39; 54%). There were
expression of SYN was not significantly associated wif8 cases showing a moderate expression of granins, with
the MNM status. No significant association was fourad poor reactivity for Sgll and CgB. Eleven cases lacked
between diastase-sensitive PAS positivity and the prasy granin immunoreactivity.
ence of N markers. Since NSE and N-CAM were detect-No correlation was found between the number of NE
ed in over 90% of the cases (Table 2), in statistical am&d N markers expressed, and the MNM status.
lyses only SYN was considered as the immunocyto- A diagnosis of AT was made in 8 cases (11%); of
chemical N marker. these, 2 were MNM present/SYN present, 3 were MNM

A faint argyrophilic reaction was present in 31 casesesent/SYN absent, and 3 were MNM absent/SYN pres-
(42%); in all but 3 of them it co-occurred with immunoent. A diagnosis of NET of bone was made in 26 cases
reactivity for at least one granin. Chromogranin A (CgA36%); of these, 7 were MNM present/SYN present, 9
and 7B2 protein (7B2) were each present in over 40%vedére MNM present/SYN absent, and 10 were MNM ab-
cases, with only a partial overlap between them. A strosgnt/SYN present. The remaining 39 cases (53%) were
expression, however, was detected in only 15 (CgA) acmhsidered to be ESs.

2 (7B2) cases. Neither of the two granins was signifi- CK, S100 protein or DES immunoreactivities were

cantly associated with the presence of SYN. The preypsesent focally in 11 (15%), 19 (26%) and 5 cases (7%),
lence of Sgll and chromogranin B (CgB) expression wesspectively (Tables 2, 3); these three immunocytochemi-
lower: each of these proteins was detected at a lowc& variables were not significantly associated with any
moderate reactivity level in about one quarter of the tof the other variables considered. Immunoreactivity for
mours and with almost no overlap. Their expression waks and DES was dot-like in all cases. No distinctive

Eﬁ?'esioﬁrgfgg?ﬁ OfCYIOKEIa o9 VIM MNM SYN CKs S100 DES CKs ~ DES  CKs+DES CKs+DES

in 29 pPNETSs of bone/M vi- +5100  +S100 +S100
mentin, MNM morphological

neural markerSYNsyn- + + + + 2 1
aptophysinCKscytokeratins, + + + - 1 3 1
S100S100 proteinDESdes- jr : - * é g % 2 . 1

min)
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Table 4 Clinicopathological characteristics of the five DES-reactive cases of pPNETs of@gAel{romogranin ACgB chromogra-
nin B, Sgll secretogranin 1I7B27B2 proteinDOD dead of diseas:)

Case Site Sex Age Follow-up MNM CD99 VIM DES CKs S100 SYN NSE- CgA CgB Sgll 7B2
no. (years) (months) N-CAM
1 Axis M 8 DOD23 + + + + - - -+ + - - -
2 Pelvis M 15 DOD 8 - + + + - - + + + - + -
3 Scapula M 12 DOD 26 - + + + + + + + + + - +
4 Pelvis M 17 DOD23 - + + + - + -+ I S
5 Femur F 16 DOD 45 - + + + - - -+ + o+ o+ -
Table 5 Univariate analysis for .
overall survival (ally2have 1 variables UHR 95% Cl X? P
df; UHR unadjusted hazard ra- .
; | fi i n Morphological neural marker (MNM)
tio, Cl confidence intervay; absent vs present 1.93 1.08-3.44 4,931 0.0264
Immunocytochemical neural markers
Neuron-specific enolase,
absent vs present 1.52 0.47-4.89 0.4968 0.4809
Neural cell-adhesion molecule,
present vs absent 1.44 0.61-3.39 0.7091 0.3997
Synaptophysin, absent vs present 1.48 0.83-2.65 1.7686 0.1836
Histoimmunocytochemical neuroendocrine markers
Argyrophilia, absent vs present 1.15 0.67-1.99 0.2596 0.6104
Chromogranin A, absent vs present  1.02 0.59-1.76 0.0059 0.9386
7B2 protein, absent vs present 1.23 0.71-2.11 0.5394 0.4627
Secretogranin I, absent vs present  1.36 0.74-2.53 0.9722 0.3241
Chromogranin B, present vs absent  1.22 0.64-2.34 0.3762 0.5397
Other markers
Desmin, absent vs present 1.41 0.32-3.55 0.9654 0.3334
Cytokeratins, absent vs present 1.39 0.67-2.87 0.7917 0.3736
S100 protein, absent vs present 1.17 0.64-2.14 0.2743 0.6004
in the absence of MNM. The patient concerned was a 12-
1001;, year-old boy with a 4-cm lytic lesion in the scapula that
% ) was infiltrating the surrounding soft tissues, without any
% other clinical or radiological sign of neoplastic localiza-
80 tion. Bilateral lung metastases appeared 10 months later
s and he died of the disease 26 months after surgery.
u "0 The clinicopathological characteristics of the DES-re-
R 60 active cases are given in Table 4.
v In the univariate analysis for OS, a hazard ratio signif-
\'/ b L icantly greater than 1 was detected only for MNM (Fig.
A 40 1 e 2, Table 5). The occurrence of S100 protein together
L T ey with MNM and/or SYN immunoreactivity did not influ-
30 ence the OS. In the multivariate analysis, the interactions
20 between MNM, SYN, and Sgll were not statistically sig-
nificant. In fact, the prognostic impact of MNM did not
10 differ significantly between patients with SYN-absent tu-
mours and those with SYN-present tumours. Similarly,

0 12 24 36 48 60 72 84 96 108 120
MONTHS

the prognostic impact of SYN did not differ significantly
between the two MNM modalities. A similar result was
observed for MNM and Sgll and for SYN and Sqll.

Fig. 2 Overall survival curves by the presence (——) or absence

(- - - -) of the morphological neural marker in the primary turour

Discussion

morphological features characterized the 5 DES-react®er results confirmed the strong and widespread expres-
tumours. CD99, VIM, NSE, N-CAM, and at least onsion of VIM and CD99 in pPNETs of bone previously
granin were present in all 5 cases, 1 of which displayegborted by others [37]. In keeping with previous reports,
the simultaneous expression of VIM, CKs, S100 protewwe did not find lower diastase-sensitive PAS positivity in
DES, NSE, N-CAM, SYN, CgA, CgB and 7B2 proteirthe presence of N markers [33, 60].
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The presence of variable grades of neuroectoderrtaas predominantly characterized by focal expression
(N or NE) differentiation in all pPNETs of bone wasf a rosette-like arrangement of the tumour cells, con-
confirmed by immunocytochemistry and morphology. sidered to be poorly developed Homer Wright pseudoro-

The analysis of the immunoreactivity patterns faettes.
classical N markers confirmed the widespread presencelhe occurrence of MNM was not significantly associ-
of NSE and N-CAM [12, 14, 16, 18, 23, 25, 26, 33, 3&ted with SYN or granin expression. The discrepancy be-
36, 42, 48, 52, 59, 60]. However, our results with the latveen neuroectodermal immunophenotype and morpho-
ter are at odds with a previous study [17], where N-CAMNgical differentiation in pPNETs has been already point-
expression was inversely related to that of CD99, ced out by Navarro and co-workers [42], but, at variance
rently considered a distinctive though nonspecific markaith this group, we found qualitative differences in the
of pPNETs within small round cell tumours of childhoodxpression of immunocytochemical markers. Our results
[54]. This discrepancy could be due either to the usesniggest the existence of a spectrum of neuroectodermal
different primary antibodies or to different immunocytadifferentiation in pPNETs of bone, with expression of
chemical techniques, including the application of micrédE and N markers resembling that found in neuronal de-
wave irradiation and silver enhancing procedures in orglopment. In fact, the first evidence of neuronal devel-
cases. Furthermore, we also found N-CAM reactivity wpment is the expression of CgA in primitive cells of the
the cytoplasm, a singular event for a cell membrane-asural tube and crest. The next marker to appear is NSE;
sociated molecule, but in keeping with previous obserthe last is SYN, which labels the presynaptic vesicles of
tions made in non-N tumours [39, 40]. This unusual inell-differentiated neurons [38].
munoreactivity pattern calls for caution in the use of an- Taking account of the poor degree of differentiation
tibodies to N-epitopes [2, 10]. In addition, the widesf pPNETs of bone, we consider that SYN could well
spread presence of NSE and N-CAM in pPNET of bonerk pPNETs with a more N-differentiated phenotype,
precludes their use in the characterization of subsets. such as NETs of bone and ATs. A weak, and possibly

The only N immunocytochemical marker restricted tonmature, sign of neuroectodermal differentiation in ESs
a consistent number of pPNETs was SYN. However,ig1characterized by the expression of granins. Recently,
these tumours SYN reactivity was diffusely cytoplasmithe induction of neuronal differentiation in neuroblasto-
as described in NE cells and tumours and at variamoe cells in vitro was related to the switch of granin ex-
with that observed in neurons, where it is oriented alopgession from CgA to Sgll [43]. These data would be in
the cell periphery [19]. This fact, together with its detekeeping with our finding of Sgll associated with the ex-
tion in secretory granules of normal NE cells [27] (lpression of SYN in the more differentiated forms of
Scopsi, unpublished work), suggested that in pPNETspHNETs of bone. An ascending grade of differentiation
bone SYN plays a role also as a NE marker. can also be identified for MNM, from a rosette-like ar-

Some authors failed to find reactivity for CgA imangement of tumour cells to well-developed Homer-
pPNETSs [5, 32]. Pagani et al. [43] detected the preseMgeght pseudorosettes and true rosettes. Conceivably,
of Sgll mRNA, but did not find any immunoreactivityMNM is associated with the expression of a still uniden-
for CgA, CgB, or Sgll. At odds with these results, wified immunocytochemical marker of differentiation. It
found immunoreactivity for at least one granin in 80% @ not clear whether the combined presence of MNM and
pPNETs. CgA immunoreactivity was found in a highe8YN marks a higher grade of differentiation than their
proportion of tumours than reported previously [7]. CgBeparate occurrence.
and Sgll showed lower expression, but, unlike CgA, The univariate analysis for OS showed that the pres-
showed a correlation with the expression of SYN immance of MNM conferred a risk of death about two fold
noreactivity. Our study also demonstrates, for the fithtat with its absence, while none of the other N and NE
time, the frequent occurrence of 7B2 in pPNETs. Thisarkers, whether alone or in combination with MNM,
protein belongs to the granin family [24], is widely preseemed to have any impact on survival. This is in keep-
ent in NE cells and tumours [55] (L. Scopsi, unpublishéay with most earlier observations [22, 50-52, 56, 59]
work), and is thought to represent an NE chaperone amd once more discourages the sole use of immunocyto-
teracting with proprotein convertase 2, an NE-specifihemistry in the prognostic assessment of differentiation
precursor-processing enzyme [4]. This high prevaleniocepPNETSs.
of granin-reactive cases in our series could well be dueAs reported in the literature on osseous pPNETSs [36,
to the use of discrete primary antibodies along with tdé&, 50, 52, 60], focal expression of CKs and S100 pro-
application of a microwave pretreatment. The widéein was noted in a small percentage of our cases. The
spread expression of CgA, routinely used as immuraberrant expression of CKs and S100 protein — also
cytochemical pan-NE marker, suggests caution in its wsdled divergent differentiation [8, 47] — has been related
for the assessment of the grade of neuroectodermal thf-the multipotential neuroectodermal differentiation,
ferentiation in pPNETSs of bone. which includes the expression of epithelial and schwann-

MNM also characterized a group of tumours. Than markers [10]. We are at variance with others [50] in
presence of MNM in only less than one-third of thiat we found the expression of S100 protein in the pres-
cases is in keeping with the reported poor morphologince of N markers not related to a more favourable out-
cal differentiation in pPNETs of bone [13]. In additioncome.
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Sporadically, reports on the expression of DES lyd A. Parafioriti (Istituto Ortopedico G. Pini, Milan, Italy) for
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