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ABSTRACT 

Peripheral neuroepitbelioma (PN) is a rare highly malignant tumor, classified 

in the group of small round cell tumors. We report eight cases of PN, based on 

histologic appearance and irrununohistochemical staining for neuron-specific enolase 

(NSE). Electron microscopy was also performed in three cases. 

The tumors exhibited rapid local growth, leading to limb amputation in five 

cases. Histologically the presence of Homer-Wright rosettes is a characteristic of this 

neoplasm. Tumoral cells are generally positive for NSE. The relationship ofPN with 
Ewing's sarcoma is discussed. 
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INTRODUCTION 

Periphen� neurocclOdenn:u tumor(PNET).alsoc:�Jcd 
peripheral neuroepithelioma (PN) and peripheral 
ncuroblastoma, is a rare soft tissue tumor which has been 
confused histologically with a variety of other small round 
cell tumors such as rhabdomyosarcoma, malignant 
lymphoma, undifferentiated small cell carcinoma and 
Ewing's sarcoma.' First described by Stout in 1918 as "a 
primitive neuroeclOdcnnal tumor with rosettes arising in 
association with the ulnar nerve", it has since becn a 
fascinating and challenging neoplasm both for pathologists 
and c1in.icians.ln recent ycars, new mcthods of investigation 
havt! given us morc insight about its origins. However, 
because "fthe rarity of this neoplasm, most studies could not 

gather a large number of cases to clearly define its hiologic 
behavior, although it is gener:�ly acknowledged as a highly 
malignant tumor.' We describe our findings in eight cases of 
PN at the Cancer Institute. 
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MATERIAL AND METHODS 

Files of the Dept. of Pathology of the Cancer Institute. 
Imam Khomeini Hospital, from 1981 to 199 I were searched 
for PN, "sm:ul round cell tumor", or similar diagnoses. Two 
cases with a primary diagnosis of PN, :utd three others which 
on review of the slides had features suggestive of PN were 
sclected. Two cases were gathered prospectively, and one 
case was contributed bya colleague. Hematoxylin :utd eosin 
and PAS-stained slides were studied in :ul cases. Paraflin
embedded tissue block s were cut and stained 
immunohistochemically by the peroxidase-:uttiperoxidase 
method for neuron-specific enolase (NSE) in all cases, :Uld 
for chromogranin in the first five cases (stains from 
Dakopalls). 

RESULTS 

Clinical summaries of cases are given in Table 1. The 
patients' ages ranged from 6 to 34 years, with a median of 

19.0 years. The M:F ratio was 3:5. Five tumors were located 
in the extremities. one in the back,and twopatienls presented 
with metastases in the lung :md scalp whose primary 
neoplasms were located in the back of the knee :utd neck, 
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Fig. I. Huge tumoral growth in forearm withsuifrice ulceration amI 

necrosis. 

Fig:. 2. Sheet of small round cells with conspicuous sinusoidal 

canals (H&E. X 48). 

r�speclively. Tumors ranged from 3 10 25cm in dimneler; 
five !Umors had diamelers grealer Ihan IOcm, alilocaled in 
Ihe eXIr�milies: which were evenlually ampu�1led (Fig. I). 
These lumors were sofl. seemingly lobulaled and while 10 

gray on section. with areas of necrosis. Bone invasion was 
present in three cases. 

Hislologically, IUlnors were composed of sheels of 
small cells, of len whh a prominent organoid or lobular 
pattern rendered by fine fibrovascular sepm or sinusoidal 
canals (Fig. 2). Cells ranged from 6 to 91lM in diameler, 
WiUl little pleomorphism in each case (Fig. 2). Mitotic 
figures were prevalent. averaging 3-6 mitoses per IOHPF. 
Cells had round or oval, hyperchromatic nuclei. some with 
small indisiinci nucleoli. and little or no visible cyloplasm. 
In cases with previous radio-/chemotherapy the nuclei were 
vesicular with clumped chromatin. Homer-Wright rosettes. 
Ihe hislOlogic hallmark of this tumor. were prominenl in 
IWO cases (Fig. 3). easily found in four cases,lUld focal or 
difficuh 10 discern in two olhers. PAS-positive lumoral 
cells were found in three cases. 

Immunohistochemically. all cases except one (cas� 6) 
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Fig. 3. Homer-Wright roseUes, made of fine pale cytoplasmic 

processes, are prominent (H&E. X 112). 

Fig. 4. Immunohistochemical staining for NSE shows diffuse 

cytoplasmic positivity in Ihis case (pcroltidase

antiperoltidasc method. X 800). 

were positive for NSE. (Fig. 4), bUI none of lh� five cases 
stained for chromogranin were positive. 

Electron microscopic studies were done in three cases in 
whom wet tissue were available. Dense core neurosecretory 

granules and fine cytoplasmic cell process�s w�re presenl.in 
two cases. In addition, in Ihe Dlher case, synaplic vesicles 
lUld tight junctions among cellular processes could he 

discemed. 

DISCUSSION 

PeripheraJ neuroepitheliolna is an uncommon m:llignant 
tumor Ihm appears at any age.' II belongs 10 Ihe group of 

"small round ceIl tumors".' and shows features of neuronal 
differentiation such as presl!nce of Homer-Wriglll rosettl!s. 
TIlis tumor seems to be more common in ::uJolcscents anu 
young adulls. Coffin and D�hner' found Ihal PN comprised 
the second largest calegory of ma.ligmUlI neurogenic tumors 
lUnong 90() soft lissue neoplasms in children and adolesccnls. 
In the series of Hashimoto et aI.' patienls had a medilUl age 
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Table I Clinical characteristics of eight cases of peripheral neuroepithelioma studied at the Cancer Institute 

Tumor Duration or 
Case No Sex Age location dIameter tumor to 

(em) surgery 

I F 23 Thigh 20 I yr 

2 F 12 Forearm II 3 yr 

3 F 26 Knee ? ? 

4 M II Arm 14 18 mo. 

5 F 34 Arm 21 2 yr 

6 M 25 Forearm 25 limo 

7 M II Neck ? 6 1110 

8 F 15 Back 3 I yr 

'XRT= Radiotherapy *"'CHEM= Chemotherapy 

of2 1 years. vcryclose to our scries with a medi;:U1agcof 19.0 
years. 

The most common sites are reported to be the chest \v<�1 
and eXlfcmitics.2 In our patients tumors occurred most 
frequently in the extremities. Patients presented with a 
painless. often rapidly growing mass. In case 6, the tumor 
attained a dimneter of 25cm in less t1UUl a year. despite 
partial excision and two courses of chemotherapy. Grossly 
PN is very soft. as it induces lillIe reactive fibrosis. ArelL� of 
hemorrilageand necrosis are morecommon in larger tumors. 
It invades adjacent tissues indiscriminately. although the 
incidence of bone involvement is said to be lower than 
Ewing's sarcoma.s 

By light microscopy, the presence of Homer-Wright 
rosettes is diagnostic of PN, as Schmidt ct a!. claim.' 
However,these structures may be present only focally. and 
sometimes many sections must be searched carefully to find 
them. In addition, prompt and adequate fixation of tissue is 
mandatory to properly preserve tl.ese delicate structures. 
Apparently. in cases with few or indistinct roselles, otller 
diagnostic modalities must be used toconfinn the diagnosis. 

lmmunohistochemically, markers o f  neural 
differentiation such as NSE and Leu-7 have been shown in 
tumor cells.' Our findings are in accord with those of 
Cavazz,Ulo et al,' who studied 40 cases with a panel of 
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Type of . Previous 
Surgery Treatment Metastasis Follow-up 

Hip disarlic. - - Alive & well. 3 
yrs 

Mid-aml XRT*/ ? Lost 'lflcr 6mo. 
am�ululalion . CHEM** 

Excision . Lung Alive & well. 2. 
yrs 

Forequarter XRT/CHEM Lung Dcnd. one 1110. 
ampulutalion 

Forequarter CHEM. ? CoulLi nol he 
Ulllpulutation traced 

Mid-arm CHEM. Axillary Alive wilh 
ampututation r .. disease. 10 mn. 

Incision CHEM. Scalp, Alive with 
CNS disease, I yr 

Excision . . Alive with . . 

disease, 10 mo. 

monoclo",� antibodies. However, L1ombart-Bosch at ,�.7 
showed chromogranin positivity in five of their ten c�es, 
Even desmin. a conventional muscle-specific intcnnediate 
filament, has recently been described in two cases of 
otherwise typical PNET." Futher large-sc,�e studies are 
needed to identify the patterns of immunohistochemical 
reactivity in this tumor. 

Early in 1970s, finding a clear relationship Of tllis tumor 
to a peripheral nerve and ruling out disseminated 
neuroblastoma were diagnostic criteria for PN. Morerecently. 
Marina et al.' and Schmidt et al.' proposed diagnostic 
criteria for PN, with emphasis on the presence of Homer
Wright rosettes and expression of neural markers by 
immunohistochemical methods. EM studies to demonstrate 
features of neural differentiation in tumor cells are ,�so 
helpful. 

Chromosomal studies to identify known cytogenetic 
aberrations arc finding diagnostic utilities in pathology labs. 
with encoumging results in casesofsrnall round cell tumors. 10 

A chromosomal translocation. t(l l :22)(q24: q 12) is present 
in the cells of PN. which is idcntic,� to that of Ewing's 
sarcoma. indicating a close relationship between tllcse two 
neoplasms." Indeed, studies on osseous and extraske\etal 
Ewing's sarcoma have disclosed the presence of cellular 
markers similar to PN in their cells.'2,11 III-vitro, Ewing's 
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sarcoma cells have been induced to differentiate toward 
neuronal cells by adding cAMP or TPA to the culture 
medium.'..1 These findings indicate that Ewing's sarcoma 
represents the most undifferentiated form of PNET." 

As of biologic behavior, these tumors are claimed to be 

highly malignant. II even mOfe than Ewing's sarcoma;s and 
so clear distinction and early aggressive therapy are of great 
importance. Limb amputation in five of our eight cases as 

the only available modality to hait lUmor growth allests to 
the highly aggressive nature of this neoplasm. Of our 
patients, one died with metastatic disease one month after 
surgery. three are alive with disease less than one year after 
diagnosis. two were disease-free two and three years after 
surgery. and two patients could not be traced. In case 6, a 7-
cm metastatic tumor appeared in the ipsilateral axilla two 
months after cessation of chemotherapy. 

A combined modality approach to treatment, including 

surgery. radiation and chemotherapy is often necessary 
since many cases present with advanced local disease or 
metastases. Radiation in combination with chemotherapy 
has been claimed to provide efficient local tIeatment of the 
primary tumor at presentation," although in five of our 
cases, chemotherapy and/or radiotherapy failed to do so. 
Others propose aggressive surgery initially and adjuvant 
chemotherapy.' It seems that if the tumor is not eradicated 

early in its course. the morbidity and mortality rates will be 
uncacceptably high. 
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