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Preface

The cytological diagnosis of soft tissue tumours, ba ed
on fine needle a pirate , ha been debated and at times dis­
couraged except in the diagnosi of lipoma. Soft ti ue
tumours are relatively rare in spite of the fact that more than
100 benign ubtypes, over 50 variant of arcoma and a
number of 'border-line' entities have been described.
lndi idual cytopathologi tare thu not likely to encounter
many of the less common variants of oft tissue tumours
during their training and may only occasionally needle them
in their later practice. It ha been trongly recommended
that the primary morphological diagnosis of malignant soft
tis ue tumours as well as other investigations and treatment
hould be performed at multidisciplinary centre. Tn prac­

tice, however, it is not possible to refer all patient with soft
tis ue tumour to a musculo keletal tumour centre for pri­
mary work-up. Tumours are usually considered to be u pi­
cious if they are large (>5 cm) or deep-seated (inter-or
intramuscular). Till implies that the management of the
majority of oft ti ue tumour i undertaken in general ho ­
pitals.

The use of pedal diagnostic methods has led to greater
accuracy in histopathological diagno i in this tumour group.
The u e of ancillary method is al 0, no doubt, nece sary in
many ca e when fine needle a piration ) and cytodi­
agno i i used in primary diagno i making surgical biopsy
unnece sary. A ha repeatedly been demonstrated in other
tumour entitie , the u e of F A instead of urgical biop y or

Preface

core needle biopsy offer a number of advantages when used
in the primary diagnosis of soft tis ue tumour .

The purpo e of thi book i to facilitate the cytological
evaluation ofF A smear from soft ti sue tumours and ug­
gest cytological criteria for a histotype diagnosis. The aim is
foremost to describe and illustrate the most common entities
and tho e rare tumour where cytological feature have been
described in case-reports and in small series.

The diagnostic u e of ancillary methods is also discus ed
and illu trated.

The selection of entities which will be presented, their
diagno tic features and differential diagno tic considerations
are mainly based on the experience with F in the primary
diagnosis of soft tissue tumours in patients referred to the
Musculoskeletal Tumour Centre, University Hospital, Lund,
Sweden over a 25-year period. Case from the oft tissue
tumour registry of the Scandinavian Sarcoma Group (a mul­
tidisciplinary association with members from all Nordic
countrie ) have al 0 been u ed. The illu tration have been
culled from cases in the file of the Department of Pathology
and Cytology Lund University Hospital, which now contains
smears from more than 3,000 soft tissue tumours needled
between 1972 and 2002.

Mans Akerman
HelUykA. Domanski
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Chapter 1

Soft Tissue Tumours
Basic Information

-

The incidence ofsoft tissue tumours is difficult to estimate,
especially the ratio of benign to malignant. Benign Ie ion are
u ually estimated to be approximately 100 times more fre­
quent than sarcomas. Sarcomas are relatively rare, constituting
about I% of all malignant tumours. In Sweden, the annual
incidence of sarcomas of the locomotor system ha been esti­
mated to be 1.4/100000. Age-specific incidence rates clearly
demonstrate that soft ti sue sarcoma of the locomotor sy tern
b com mor common with increa ing age; in on study their
incidence wa 8.0/100,000 for patient 80 year or older.

Generally oft ti ue arcoma is more common in males
but gender as well as age-related incidence depends on the
hi togenetic type.

oft ti ue tumour are u ually cia ified hi tog n tically
and within each group they are divided into benign Ie ion
sarcomas and intermediate or borderlin tumours.

In this atlas we u e the classification proposed by
Kemp on et al. [I] and Weis and Goldblum [2], re pectively.

Since knowledge of the hi totype ofa sarcoma alone i not
alway ufficient to predict clinical cour e and choice ofther­
apy a number of grading systems, based on a variety of
parameters have been uggested and debated. The most fre­
quent parameter u ed are cellularity, differentiation, cellular
and nuclear pleomorphism mitotic rate, necrosis and vascu­
lar invasion. The number of grades varies; two, three and four
grade hav been propo d. How ver the hi totype in its If
may indicate tumour grad . For example, the extraskeletal

Soft Tissue Tumours - Basic Information

Ewing's sarcoma (ES)/primitive neuroectodermal tumour
(P ET) family of tumour, rhabdomyo arcoma and pleo­
morphic liposarcoma are all high-grade malignant, while
well-differentiated liposarcoma, paucicellular myxoid
liposarcoma, infantile fibrosarcoma and dermatofibro­
sarcoma protuberans are low grade. Provided that a A
mear from a sarcoma i technically satisfactory and moder­

ately cellular it i po sible to grade most sarcomas into low­
grade or high-grade cat gories.

The diagno tic workup of a oft ti ue tumour before ur­
gery include site, type diagnosis and location in relation to
the surrounding tissues, especially major nerves and ves els.
Magnetic re onance imaging i usually be t for thi evalua­
tion. For patient with arcoma lung radiograph and ome­
time computed tomography scan are obtained; it is
impOltant to determine whether metastatic disease is present
in order to plan management.

In an attempt to predict outcome, to determine appropriate
treatment and to make compari on between the results ofdif­
ferent centre everal taging y tern have been proposed.
However, there is no general consen u a to which one to use.
Two which are commonly used are the American AJCC/UICC
system (American Joint Committee/International Union
Against Cancer) which is based on depth, grade and size, and
the French F CLCC system (French Federation of Cancer

enter) ba d on the arne factors but with a more detailed
definition of malignancy grade.



Chapter 2

Fine Needle Aspiration of
Soft Tissue Tumours

Surgical Biopsy, Core Needle Biopsy or Fine
Needle Aspiration in the Primary Diagnosis

[n the majority of mu culo keletal tumour centres the
definitive diagnosis of soft ti ue tumours, especially u­
p ct d arcoma , is bas d on the histopathological evaluation
of a biop y ample or a core needle biop y with an outer
diam ter of 1.2-1.4 mm.

Although A with needles having an outer diameter of
0.4-0.8 rom has been a uIDver ally accepted diagno tic
method in the definitive diagnosis of various tumour entitie
for many year, objection have been rai ed to FNA in the
primary diagno i of oft ti sue tumours. The main objection
has been the postulated inability to a pirate tumour material
ufficient for reliable histotype diagnosis with a thin needle.

Due to the numerou subtypes and morphological hetero­
geneity among pecific entitie, oft ti u tumour have
been con idered to pose some ofthe greatest diagnostic chal­
lenges in surgical pathology and routine light microscopy is
often not ufficient for a diagno tic evaluation. Additional
diagnostic methods such as histochemistry, immunohisto­
chemistry, electron micro copy (EM), D A ploidy analysi
and chromo omal analy i and molecular genetic often have
to be applied to reach a reliable diagno is.

However, article and book chapters on oft tissue
tumours as a target for FNA began to appear at the beginning
of the 1980 .The first ca eerie publi hed were often mall
and the diagno tic workup was not critically inve tigated.

In spite of a negative attitude to FNA among surgeons,
oncologists and pathologists, it has been shown that the same
advantage which have made F A a fir t-choice diagno tic
approach in breast tumour, thyroid tumour, alivary gland
tumour or malignant lymphomas are al 0 applicabl in the
diagnostic workup of a oft ti sue tumour.

FNA of a suspected soft tissue tumour is an outpatient pro­
cedure. 0 ane the ia i neces ary. One exception is the

needling of oft tissue masses in children in whom a brief gen-
ral ana thesia may be needed. An evaluation of the a pirate

within 10-15 min after needling i po ible with a rapid haema­
toxylin-eosin (HE) or Diff-Quik tain. The adequacy of the
material can thus be checked while the patient is waiting, and a
prelinlinary diagnosi i sometimes po ible. The purpo e of a
prelinlinary evaluation is 2-fold: it might give important infor­
mation on the type ofancillary diagno tic that hould be u ed
and the urgeon can inform the patient and sugge t further
investigations or treatment at hislher flrst visit. Since the diag­
nosis and treatment of soft tis ue sarcoma should preferably be
centralized to multidi ciplinary tumour centres, it i important
as regard referred pati nts that the nece sary information i
obtained rapidly and the number of visits are a few a po si­
ble. Experience from the Musculo keletal Tumour Centre at the

niversity Hospital of Lund has hOWD that for patients
referred to th centr for tumours suspicious ofmalignancy one
vi it was usually ufficient when the tumour proved to be
benign at the combined evaluation of clinical examination,
fNA diagno i and radiographic examination, if any [3].

ore needle biop y i a1 0 an outpatient procedure, but
a preliminary diagnosis is less feasible than with FNA. F A
also permits sampling of different part of large tumour to
e aluate tumour heterogeneity, pro iding important informa­
tion in, for example, lipomatou tumour.

A novel diagnostic approach recently tested at our centre is
a combination of fNA and core needle biopsy in selected
patient referred for FNA. The FNA as well a the core needle
biopsy is perform d by the cytologist at the same visit. This
approach combines the advantages of both sampling methods:
ampling from different parts of large tumours, a rapid prelim­

inary report, the po ibility to evaluate the ti sue architecture in
the core biop y (often difficult in an F mear) (fig. I a, b).
In addition material sufficient for various ancillary methods
such as irnmunohi tochemistry, EM and cytogenetic/molecular
genetic analyses [4] i obtained with greater certainty.

2 Fine eedle Aspiration of
Soft Tissue Tumours



a

Fig. 1. 10 combined evaluation of FNA
aspirates and core needle biopsy specimens
may be nece ary for a pecific type·diagno is
of a oft ti ue tumour. a F A mear of aJl

ela tofibroma. Two fragment of elastic fibres
are een in the partly myxoid background
(arrows). TIti material i not ufficient for a
confident diagnosis. MGG. Medium magnifi­
cation. b ore needle biopsy performed at the
same session. The serrated degenerate cia tic
fibre can be ea ily cen. Masson's trichrome.
Medium magnification.

Diagnostic Accuracy of Fine Needle Aspiration
Biopsy

Several reports ofdiagnostic accuracy (i.e. differentiation
of benign vs. malignant proce s) have been publi hed.
Accuracy has been greater than 90% in most publications

Fine eedle Aspiration of
Soft Tissue Tumours

'"-- .........__ b

but the case eries have been mall and the number of
arcomas evaluated often few [5-8]. Only a few large erie

from multidi plinary centres have been publi hed. In a
retrospective 20-year study of 517 tumour , 315 benign and
202 arcoma cases of the extremities and trunk from the
Mu culoskeletal Tumour Centre, Univer ity Ho pital of

3



Lund, there were 28 false diagnoses (5%), 14 false-negative
and 14 fal e-po itive. In 29 case (6%) the material wa
insufficient for diagnosis (24/315 benign tumours and 5/202
arcoma ). An inconclu ive diagno i (ullcertain whether

benign or malignant) was given in 13 tumours (3%) while
a correct diagnosis of benign tumour ver u sarcoma wa
given for 447/475 tumours (94%) [9]. In this material the
cytological malignancy grade (low/high) was a ses ed
in 127/202 arcoma and wa correct in 103 (81 %) and
inconclusive in 24 (19%) [9].

Tn another study from the Musculoskeletal Tumour entre
at the Karolin ka Ho pital, tockholm, compri ing 342
tumour, th figur for accuracy w re very imilar [10].

Pitfalls in the Fine Needle Aspiration of Soft
Tissue Tumours

There are three important limitations to F A in the
diagnosis of oft ti sue tumours [11-12].

(I) The needle may miss the tumour and a false diagnosis
i made on the basi of cell aspirated from the tis ue
urrounding it. Reactive cellular change in the adipo e tis­

sue may mimick lipo arcoma and p eudomalignant reactive
changes in fibroblasts and myofibroblasts may suggest
a pleomorphic arcoma. Thi diagnostic difficulty most often
occur when mall, deep-seated, inter- or intramu cular
tumour are needled. It is important that the per on perform­
ing the aspiration has enough experience to be able to evalu­
ate whether the material obtained might be consi tent with
th tumour in que hon (ag , history, site, ize, and palpatory
findings). It i recommended that mall, deep- eated twnours
be needled with ultra ound guidance.

(2) Insufficient or technically suboptimal material may
result in a false diagnosis or preclude any diagnosis at all.
The temptation of making a diagnosis on quantitatively or
qualitatively insufficient material must be resisted. It is
a fact that some tumours are difficult to diagno e by FNA.
Va cular tumour mo t often yield predominantly blood and
very few cells and in various tumours rich in dilated vessels
the aspirates may be very bloody but contain very few
tumour cell . Another difficulty i to obtain a ufficient
number of cells from tumours with an abundant collagenous
or hyalinized background matrix. Extensive necrosi , cy tic
degeneration or haemorrhage can also make diagnostic
a piration very difficult. In general, however, with adequate
ampling, it i po sible to obtain ufficient material for

diagnosis.
(3) Mi interpretation of the material is, however, the

main cause of false diagnoses. There are a number of

w Il-docum nt d diagno tic difficulti ,which hall b di­
cussed in the following chapters. Besides misinterpretation
of the material there is yet another cause for a fal e diagno­
sis. In the case of rare twnours or so-called 'new entities',
cytological criteria which permit accurate evaluation may
not have been establi hed. Comparative histological­
cytological tudie of rea onably large erie are often lack­
ing. Examples of rare tumours and new entities, hitherto
difficult to diagnose correctly as benign or malignant, a
well a to type, are chondroid lipoma, perineurioma, aggre -
ive angiomyxoma, olitary fibrou tumour of oft ti ue,

mixed tumour of soft tissue parachordoma and spindle cell
liposarcoma.

Complications of Fine Needle Aspiration of
Soft Tissue Tumours

In our experience of F of more than 25 year in the
primary diagnosis of soft tis ue tumours in patients referred
to our Mu culo keletal TWTIour Centre we have ne er expe­
rienced any severe complication. Patients have, at mo t,
complained of tendem s and, in ca es of ubcutaneous
tumours, of haemorrhage. We have not seen a single case of
infection and never experienced clinical signs of sarcoma
cell eeding in the needle track. It i to be remembered that
F A i the lea t ti ue-de tructi e in asive diagno tic
method.

Fine Needle Aspiration Cytology Procedure

Practical Considerations
The aspiration technique is the arne a for other target

for FNA. We have found that a syringe holder which allows
aspiration with one hand is es ential for succe s. Needle
wider than 22 gauge (0.7 mm) are very rarely necessary. The
length of the needle depend on the ite of the tumour. For
deep-seated tumours, needle with a tylet are recom­
mended. The stylet strengthens the needle and prevents cells
from surrounding ti sue from being included in the mear.
Thorough palpation and e: timation of ize, ite and con i ­
tency of the tumour is e entia!. Since the surgeon often may
want to determine the point of in ertion of the needle, close
communication with the urgeon is mandatory. If the
urgeon doe not indicate the insertion point, the twnour i

needled through the vertex. In ca e of u peeted sarcoma the
insertion point can, at the request of the urgeon be tattoed
so that the needle track can be removed at urgery (fig. 2).
Our policy is to perform at most 5 F A pa se , all through

4 Fine eedle Aspiration of
Soft Tissue Tumours



Fig. 2. A subcutaneous sarcoma remo eel
with the overlying skin. The insertion point is
marked by the tattoo (arrow.

the arne in ertion point. Due to tumour ti ue heterogeneity,
e peciaJly in large tumours, it i important to ample ti ue
from differ nt part of tbe tumour.

The microscopic evaluation hould be based on both wet­
fixed [HE or Papanicolaou (pap)] and air-dried [May­
Griinwald-Giemsa ( GG) or Diff-Quik] smears.

The wet-fixed material i uperior for e aluation of nuclear
detail such a chromatin structure and nucleoli willie the
MGG taining giv exceU nt information on cytopla mic
detail and the background matrix.

Cytodiagnosis
One common objection to F A in the primary diagnosi

of oft ti sue tumour is the uppo ed inability to correctly
and reliably diagno e the numerou different histotypes in
mear . However the nece ary diagno tic level for a soft

ti ue tumour i determined by the primary treatment envi ­
aged in the individual case. First of all the surgeon mu t
know whether the tumour in que tion i a true oft ti ue
Ie ion/tumour or a oft ti ue meta ta i or a primary oft
tis ue lymphoma. In ca e of arcoma the tandard treatment
in the majority ofca e i primary radical surgery ometime
followed by radiotherapy. The type of surgical intervention
d pend mor on the ite ( ubcutan 01lS or d p) ize and
the relation of the arcoma to ve el nerv bundle and
perio teum than on the hi totype. Thu a reliable diagno i of
arcoma i sufficient for the surgeon in tho e ca es where

primary radical surgery i the propo ed treatment.

Fine eedJe Aspiration of
Soft Tissue Tumours

When the treatment include neoadjuvant therapy (radio­
therapy or chemotherapy followed by urgery the
iliagno i mu t equal that of a hi topathological e aluation
a regard illstotype and malignancy grade.

At pre ent neoadju ant therapy i u ed for rhabdomyosar­
coma, neuroblastoma the extra keletal EwingfP ET family
of tumour and in om centre elected ca of oft ti ue
arcoma .

On the oth r hand, in ca e of a b nign oft ti u tumour
or reactive soft ti sue Ie ion the surgeon often want to know
the hi totype in order to inform the patient of the two treat­
ment option : ob ervation/follow-up or local excision.
Ob ervation may be ugge ted in the pseudosarcomatou
soft tissue lesions, especially nodular fasciitis and pseudo­
malignant myositi 0 ifican and in case of lipoma or
neurilemoma and de moid fibromato i . A helling out of
the tumour is sufficient treatment for most benign soft tissue
tumour except de moid fibromato i , willch require more
exten ive margin due to i infiltrative growth.

Classification of the Cytodiagnosis

tandardiz d reporting i an ad antag both to the urg on
and to the cytopathologi 1. At our Mu culo keletal Tumour
Centre w have for many year u ed four main diagno e :
benign, sarcoma, other malignancy or inconclusive.
lnconclu i e means either that tbe material i in ufficent for

5



Suggested diagno tic criteria for a specific diagno is based on
comparative histological and cytological tudie.

p rformed unl s th cytodiagno i i as certain as a histo­
pathological evaluation. In th r - valuation of our 20-year
material about 5% of the sarcoma ca es underwent open biop y
and in lout of 202 sarcomas the triple diagno i failed [9].

diagnosis (poor yield, necrosis, cystic degeneration or techni­
cally un ati factory) or that it is not possible to reliably decide
whether a malignant tumour i a true soft tis ue arcoma or
not, or whether a oft ti sue tumour i benign or malignant.
In our experience the term 'inconclusive diagnosi ' is better
than various expre sions of uncertainty [57].

The main diagno es benign or sarcoma are, if pos ible,
supplemented with a ugge ted histotype diagnosis and in
ca e of arcoma, malignancy grade (low or high).

Cytological criteria for specific histotype diagnose have
been evaluated in comparative tudies ofseries of FNA mears
and histopathological sections from weU-defmed histotypes,
and cytological criteria for a p cific-typ diagnosis have b n
ugge ted and publi hed in a number of tumour type ,benign

as well as arcoma (table I). The cytological findings in many
uncommon tumours and 'new' entitie are mainly described in

ca e report and reliable diagno tic criteria are at pre ent lack­
ing. However, it i po ibl to give a confident diagno i of
benignity or malignancy in mo t of the e ca e .

Tn order to faciliate the diagnostic workup ofa soft tissue
tumour FNA sample, smears may be classified according
to the principal micro copic pattern. Although there is a
certain overlap between patterns, uch a categorization may
be u eful in the endeavour to reach a confident diagno i of
benignity or malignancy, to uggest a type-specific diag­
nosis as well as in the recognition of important differential
diagnoses. This approach is recommended in particular to
cytopathologi ts working in a general in titution not related
to a pecialized orthopaedic oncology unit as a ba is for
appropriate referral to such a unit.

In chapter 4 we propo e a classification of this type of
FNA samples from soft tissue tumours.

Tumour/lesion
Nodular fasciitis
ProLiferative myositis and fascijtis
Pseudomalignant myo itis os ificans
Lipomatous tumours, benign
Neurilemoma
Granular cell tumour
Intramuscular my oma
Angioleiomyoma

Sarcoma
MPH
Myxofibro arcoma
Leiomyo arcoma
Lipo arcoma
MP T

ynovial sarcoma
Rbabdomyosarcoma

euroblastoma
Angiosarcoma
Alveolar soft part arcoma

lear cell arcoma
Dermatofibro arcoma protuberan
Epithelioid arcoma

and sarcoma
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The Final Evaluation of a Soft Tissue Tumour
Aspirate

Experience has taught us that the diagnosis and treatment
hould be based on the combined evaluation of clinical data,

radiographic inve tigation and cytodiagno i , the ame
concept of triple diagnosis that has been the consensus for
brea t lesion for many years (clinical data, mammography and
cytodiagno i ) [57, 58]. The optimal workup is to di cu thi
combined information for each patient in a multidisciplinary
team of a musculoskeletal tumour centre. The team decides
whether available data, including the cytodiagno is, are suf­
ficient for definitive treatment. GeneraIJy an inconclu ive cyto­
diagno i or a cytodiagno i not con i tent with clinical or
radiographic data lead to a repeat aspiration or a core or
open biopsy. If mutilating surgery is considered a biopsy is

Ancillary Diagnostic Methods Supplementing
the Cytodiagnosis

The use of special diagno tic methods is often nece sary
to correctly a es a soft ti sue tumour. The ame method
u ed in histopathology are applicable to FNA aspirates.

In spite of the widespread use of immunohistochemistry
in the diagno i of soft ti ue twnour the value of immuno­
cytochemistry (IC) as a diagno tic aid has not yet been
evaluated in large erie. Published case reports and our own
experience have, however, indicated that Ie is a valuable
a set in the differential diagno i between pleomorphic ar­
coma and oft ti ue meta ta e from anapla tic carcinoma
or melanoma, and between pleomorphic sarcoma and the
primary soft tissue presentation of anaplastic large cell
lymphoma (AL L). We have al 0 found IC helpful in the
diffi r ntial diagnosi of various pindle cell tumours such as

6 Fine eedle Aspiration of
Soft Tissue Tumours
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Table 2. seful antibodies in the diagnosis
ofsoft tis ue sarcoma and other malignancies

Fig. 3. The combined evaluation of routincly stained smears and
immunohistochemical taining of a cell block 'microbiop y' is often
sufficient for a specific type-diagnosis. a ytology slide and tbe
cell block 'microbiop y . b [n this particular ca e a su pected GIST
meta ta i was needled. The routinely tained mear how part of a
spindle cell arcoma. HE. High magnification. c Po iIi e taining
with 0117, ection from the cell block.

Tumour

Antibody'
Mu c1e- pecific actin

mooth mu cle actin ( MA)
Desmin

Caldesmon

Myoglobin

MyoDI

-100 protein

Fine eedle Aspiration of
Soft Tissue Tumours

Leiomyosarcoma - 0-90%+
Rhabdomyosarcoma -90%+

Leiomyosarcoma -90%+
Leiomyosarcoma -70-75%+
Rhabdomyosarcoma -9 95%+
D R T -90%+

xtrarenal malignant rhabdoid tumour (some)

Leiomyosarcoma

Rhabdomyosarcoma -40%+

Rhabdomyosarcoma >90%+

MP T -40-50%+
Round cell liposarcoma -60-70%+
Clear cell sarcoma -80%+
EMC -20-40%+
Synovial sarcoma -30%+
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Table 2 (continued)

C034

031

CD99

euron-specific enolase SE)

hromogranin

ynaptophysin

Cytokeratin

EMA

CDll7 (c-kit)

Antibody2

Cytokeratin

EMA

C030

03, D79a, D I0, Tdt
CD45, CD3, CD20

Alkl

CDI3
MPO
HMB45, Melan A

Tumour

Dermatofibrosarcoma protuberans -9 95%+
Malignant haemangiopericytoma -50%+
Epithelioid arcoma -50%+
Angio arcoma -60-80%+
GI T -80%+

Angio arcoma -90%+

SIP T ->95%+
ynovial arcoma -60%+

Alveolar rhabdomyo arcoma ( ome)
Solitary fibrous tumour

euroblastoma
P ET
DSRCT

eurobla toma (often in undifferentiated tumours)
PET

eurobla toma (often in undifferentiated tumours)
P ET

Synovial sarcoma -50-90%+
Epithelioid arcoma -90%+
Angio arcoma (epithelioid angio arcoma often +)
Leiomyo arcoma -30%+
D RCT >90%+
Extrarenal malignant rhabdoid tumour

Synovial sarcoma -50-95%+
Epithelioid arcoma
Epithelioid angiosarcoma

GIST (almost all)

Carcinoma

Carcinoma
Anapla tic large cell lymphoma

Hodgkin' lymphoma
Anapla tic large cell lymphoma

ymphoblastic lymphoma
on-Hodgkin's lymphoma in general

Anapla tic large cell lymphoma

Plasmacytoma
Granulocytic arcoma (myelosarcoma)
Malignant melanoma

Useful in the diagnosi of soft Ii sue sarcoma.
U eful in the differential diagno is of other malignancie .

neurilemoma, leiomyo arcoma, solitary fibrous tumour and
occasionally in the type diagnosis of ynovial sarcoma. 1 is an
important diagno tic a et in the pecific diagno i ofangio ar­
coma and small round cell arcomas.

We have found Ie on ceU block preparations from aspi­
rates more reliable than on cytocentrifuge preparation .

All antibodi u d in soft ti sue tumour diagno i are
uitable for formalin-fixed and paraffin-embedded ti ue

and well suited for the small tis ue ofsuccessful cell block
preparations (fig. 3a-c) (table 2).

The diagoo tic value of EM is still significant in spite
of the vast u of immunostaining. EM in the diagno tic

8 Fine eedle Aspiration of
Soft Tissue Tumours



a

Fig. 4. F A ample proces ed for EM.
a The microbiopsy from which the cells to be
examined are cho en. b Electron micrograph
of the prepared specimen. 10 this case a con­
ventional ES. The abundant cytoplasmic
glycogen is ea ily seen.

evaluation of F A a pirates ha been thorougWy investi­
gated [60, 61]. We and others have found EM especially
valuable in the clas ification of mall round cell arcoma
(fig. 4a, b), in the differential diagno i of variou pindle
cell tumour and in elected oft tis ue tumours which
exhibit specific ultrastructural features such as preme­
lanosomes in clear cell arcoma or Weibel-Palade bodies in
vascular tumours.

Fine eedle Aspiration of
Soft Tissue Tumours

Flow-cytometric as well as irnage-cytometric D A ploidy
analyse (FCM and rCM, re pectively) have been performed on
several series of soft tissue sarcomas, mixed histotypes as well
as sp cific entitie . Although an unequivocal non-diploid cell
population strongly favours a high-grade arcoma (fig. 5),
o ploidy analysi ha prov d to be of limited value in th
diagnosis and prognostication ofsoft tissue sarcoma. A nwnber
of high-grade sarcomas may di playa diploid cell population.
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Fig. 5. Image cytometry of a high-grade malignant oft tis ue
arcoma. Aneuploid cell population.

Fig. 6. FNA of a myxoid liposarcoma processed for karyotyping.
The typical translocation t(12; 16) i marked.

a

FISH wilh cosmids
3' and 5' of the
EWSgene

Fig. 7. a FISH prepared from an air­
dried unstained smear of a tumour of the ESI
PNET family. b RT-P R of the same case.
I = Patient· 2 = negative control; 3 = po i­
tive control; 4 = blank.

b

RT-PCR demonstraling
type I EWSIFLI1
fusion transcript

F M as well a rCM can be performed on fine needle
a pirate . One ad antage with r M i that previou Iy tained
a pirate may be de tained, re tained with Feulgen and
analyz d. We ha found D A ploidy analysi of limit d
diagnostic value in the evaluation ofa soft tissue tumour aspi­
rate in the differential diagnosis of benignity and malignancy.

An unequivocal non-diploid cell population indicates
arcoma and furthermore a high-grade sarcoma [45] while

a diploid or tetraploid hi togram i of no diagno tic value.
A di advantage with FCM is that false diploid hi tograms
may occur [62, 63]. Through comparative FCM and ICM
analy es on the same ti sue specimen it has become evident

10 Fine eedle Aspiration of
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Table 3. Chromosomal aberrations in soft
tissue sarcoma Sarcoma Chromo omal Genes Performed on

aberration involved F A (Ref. No.)

ES/P T t(11 ;22)(q24;q 12) FLll-EWS 64,66
Alveolar rhabdomyosarcoma t(2;13)(q35;q14) PAX3-FKHR 67
D RCT t«II;22)(p13;qI2) WTl-EWS 127

ynovial arcoma t(X; 18)(p 11.2;q11.2) SSX1-SYT 65
SSX"- YT

Clear cell arcoma t(l2;22)(q 13;q 12) AFT1-EWS
EMC t(9;22)(q22;q 12) TEC-EWS 68

that diploid or inconclusive FCM hi tograms in ti ue
pecimen as well a in aspirate hould be upplemented

with ICM to avoid fat ere: ult .
ytogenetic analysis has emerged as a promising diag­

no tic adjunct in soft tis ue tumour diagno i . Karyotyping,
fluore cent in situ hybridization (Fl H) and molecular
genetic analysis can be performed on FNA from muscu­
loskel tal tumours [64-68] (fig. 6). FISH or reverse

Fine eedle Aspiration of
Soft Tissue Tumours

transcripta e-polymera e chain reaction (RT-PCR; when the
gene involved in a diagno tic chromo omal aberration, mo t
often a translocation, are known) are easier to perform on
FNA, because the number ofcell necessary for these analyses
are far Ie than for conventional karyotyping, and dividing
cell are not n ce ary (fig. 7). The hith rto known diagno tic
chromosomal aberrations are listed in table 3.
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Chapter 3

The Cytology of Benign,
Pseudomalignant Reactive Changes
in Fibrous Tissue,Adipose Tissue and
Striated Muscle in Fine Needle
Aspiration Samples

One reason for a false-positive diagnosis of sarcoma in a
soft tis ue tumour a pirate is the mi interpretation of benign,
reactive cellular changes in benign condition.

Fibrous Tissue

ormal fibrobla t myofibrobla t appear in F A am­
pies as spindle-shaped cells with slender cytoplasm, often

Fig. 8. onnal fibroblast in an F A biop y.
A run of 100 ely cohesive cell with ovoid,
uniform nuclei, regular chromatin and bipolar
cytoplasm. MOO. Medium magnification.

with elongated cytoplasmic processes. The nuclei are
rounded, ovoid or fusiform with regular chromatin and small
nucleoli, if any. The cell are een either a di sociated or in
small clusters or runs of loosely attached cells. Stripped
nucl i are not uncommon (fig. ).

Reactive fibroblasts/myofibroblasts show irrespective of
cause, a wide variation in ize and shape. The cells become poly­
hedral or triangular, often with rather abundant cytoplasm. They
may show angulated cytopla mic extension or cytoplasmic

12 The Cytology of Benign Pseudomalignant
Reactive Changes in Fibrous Ti ue,
Adipose Tissue and Striated Mu de in A



Fig.9. Example of reactive fibroblast/myofi­
broblas1. a Larger than nonnal fibroblast with
more abundant cytopla m with angulated
extensions and large nuclei with prominent
nucleoli. b A multinucleated, ganglioncell-like
reactive fibroblast. MOO. High magnification.

a

b

proce ses. The nuclei vary in size and shape (rounded, ovoid,
spindle- haped) and nucleoli may be large and prominent.
Binucleated cell are not uncommon (fig. 9a, b).

Typical example of the pleomorphic appearance of reac­
tive fibrobla ts/myofibroblasts are seen in the pseudomalig­
nant, benign oft tis ue Ie ion, e pecially in nodular fasciiti
and proliferative myositis.

The Cytology of Benign, Pseudomalignant
Reactive Change in Fibrou Ti ue,
Adipo e Ti sue and Striated Muscle in F A

Adipose Tissue

ormal adipose tis ue i een as mall fragment or clus­
ters of large cells with abundant univacuolated cytoplasm
and small, dark, regular nuclei. A discrete network of thin
capillarie is often ob erved. Di ociated adipocyte are
uncommon.

13



Fig. 10. ellular change in adipo e tis ue.
a Partly myxoid background and different­
sized adipocytes. b lncrea ed cellularity due
to the presence of fibrobla t and hi tiocytes.
a, b MGG. Medium magnification.

a

b

In reactive tates, po ttraumatic, inflammatory or in adipose
tissue bordering various tumours, the adipo e tis ue may
exhibit a myxoid-like background, the capillary network i
more pronounced, th adipocyte vary in ize and th fat frag­
ments appear more cellular than normal due to the presence of
fibrobla ts and histiocyte (fig. lOa b). Histiocyte with foamy
or vacuolated cytoplasm appear between the fat fragments.

Striated Muscle

onnal triated mu de in FNA ample is een a frag­
ment of mu de fibre with small dark nuclei and a more or
Ie evident striation. The fibre are den ely eo inophilic in
H and dark blue in GG. Regenerating muscle fibre
appear in FNA ample a multinucleated cell of varying

14 The ytology of Benign, Pseudomalignant
Reactive hange in Fibrou Ti ue,
Adipose Tis lie and Striated u de in A



11a

Fig. 11. Examples of regenerating striated
mu c1e fibres. a Typical 'muscle giant cell '
with rows of nuclei and dark blue cytoplasm.
MGG. High magnification. b The cytopla m
is eo inophilic in HE. High magnification. 11b

size and shape. They are rounded, polyhedral, strap-shaped or
tadpole-like. The cytoplasm is den ely eosinophilic in HE and
dark blue in MGG. The multiple nuclei are moderately large,

The ytology of Benign, Pseudomalignant
Reactive Change in Fibrou Ti ue,
Adipo e Ti sue and Striated Muscle in F A

uniform in size and often harbour a prominent nucleolus. The
nuclei are typically arranged in row, eccentrically located
(fig. lla-c).
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Fig.llc. uninuclear, tadpole-like regener­
ating striated muscle fibre. MGG. High mag­
nification.

,
llc

Table 4. A ulllluary of benign 'pseudomalignant changes' in aspirated material from fibrous and adipose tissue and striated muscle

Ti ue Cellular change

Fibrobla tslmyofibroblast Variation in size, variation in shape; elongated,
triangular, polygonal, plump with cytoplasmic
exten ions; variable nuclear hape and size;
binucleation; prominent nucleoli

Adipose tissue Increased vascularity; increased cellularity
(fibroblasts, endothelial cells, histiocytes);
multi acuolated cytoplasm in adipocytes; uni- or
multinucleated histocyte between fat fragment
(lipophage)

triated mu c1e Multi- or uninucleated regenerating muscle fibres
('muscle giant cells'); occasionally presence of
tadpole-like regenerating muscle fibres; prominent;
nucleoli; dense eosinophilic (HE) or dark blue
(MGG) cytopla m

Le ions

tatus after fat necrosis
Po ttraumatic state
Adipose tissue surrounding various
non-adipose tumours

A pirate from tumour Ie ion infiltrating
striated muscle
Examples: intramuscular lipoma, intramuscular
myxoma desmoid, fibromatosis colli

Regenerating muscle fibres are mainly found within A
sample from tumour infiltrating striated mu cleo Typical
example are infantile fibromato is colli and desmoid fibro­
matosis .

A summary of the reactive cytological changes in fibrou
tissue, adipose tissue and striated muscle is pr sented in
table 4.

.16 The Cytology of Benign Pseudomalignant
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Chapter 4

..........................................................................................................

The Cytological Features of Soft
Tissue Tumours in Fine Needle
Aspiration Smears Classified
According to Histotype

AdipocyticTumours

Adipocytic tumours arc the most common soft tissue
tumours due to the common subcutaneous lipoma. Further­
more liposarcoma is one of the most frequent soft tissue sar­
comas. The diagnosis of adipocytic tumours by FNA is
predominantly based on the examination of routinely stained
smears, as is the case with the histopathological diagnosis.
Ie is a useful adjunct in some of the lipoma variants.
Cytogenetic analysis, however, is gaining importance as a
diagnostic asset in the evaluation, and most probably FISH
analysis of FNA smears will be of value in the type-specific
diagnosis uf lipomatous turnuurs ill tIll: futun:. Rdalivdy
type-specific chromosomal aberrations in adipocytic tumours
are listed in table 6.

Subcutaneous tipoma is a common target for FNA, intra­
muscular lipoma is relatively common while lipoma variants
such as angiolipoma, spindle cell and pleomorphic lipoma,
hibernoma, and lipoblastoma are infrequently needled.
Chondroid lipoma as well as myelolipoma are, due to their
rarity, only occasionally the target for FNA.

Benign Adipocytic nllllO/lrS

Subcutaneous Lipoma
The proximal extremities and the trunk are the most

common sites. Size is variable but seldom exceeds IOcm.
Subcutaneous lipoma is uncommon in children but docs occur.

Histopathology
Subcutaneous lipomas have a lobular pattern and are com­

posed of mature fat cells, which vary slightly in shape and
size. The nuclei are small and uniform. The microscopic
appearance is very much like that of normal subcutaneous fat.

The Cytological Features of Soft Tissue
Tumours in Fine Needle Aspiration Smears
Classified According to Histolype

Subcutaneous lipomas are well vascularized.
Fibrous connective tissue is occasionally admixed with

the lipoma tissue, in which case the lesion is classified as
fibrolipoma. Subcutaneous lipoma may also be partly myxoid
(myxolipoma) or exhibit cartilaginous metllplasia (chon­
drolipoma).

Secondary changes such as focal fat necrosis may also
occur with the presence ofclusters or strands of macrophages
with foamy or vacuolated cytoplasm (Iipophages).

Cytological features ofsubcutaneous lipoma (fig. 12a, b)
Adipose tissue fragments of variable size
Few dissociated adipocytes
Fragments composed of large univacuolated mature
adipocytes with eccentric small dark, uniform nuclei
Capillary strands present in the adipose tissue fragments

Differential diagnosis
Normal subcutaneous adipose tissue
Chondroid lipoma
Well-differentiated liposarcoma (atypical lipomatous
tumour)
Myxoid liposarcoma

Comments
As aspirates from subcutaneous lipoma have principally

the same appearance in FNA smears as normal subcutaneous
adipose tissuc it is important to certify that thc necdle has
been placed within the lipoma.

Many subcutaneous lipomas exhibit reactive cellular
changes such as increased vascularity, scattered or clustered
adipocytcs with multivacuolated cytoplasm and histiocytcs
with foamy cytoplasm (Iipophages) betwccn fragments.
These reactive changes may suggest a well-differentiated
liposarcoma.
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Fig.12. Detail of a smear ofa subcutaneous
lipoma. a Fragment of adipose tissue com­
posed of univacuolatcd mature adipocytes.
Thin capillaries traverse the fragment
(arrows). There arc no dissociated adipoeytes
in the background, HE. Low magnification.
b Under high power the adipocytcs appear as
large univaeuolated uniform cells with
small. dart nuclei. HE. High magnification.

.... -'- "-10

............. ....__........ b

Myxolipomas have neither the branching capillary
network typically seen in smears of myxoid liposarcoma,
nor typical lipoblasts.

In lipomas with chondroid mctaplasia fragments of chon­
dromyxoid matrix (bluish-bluish-red in MGG) arc mixed
with the tissue fragments, Chondrocytes may be observed in
lacunae in these fragments. Lipomas with chondroid meta­
plasia have been misdiagnosed as myxoid liposarcoma.

Intramuscular Lipoma
Intramuscular lipoma is a slow-growing tumour. Most are

localized in the thigh and trunk. At histological examination
intramuscular lipoma is composed of mature fat cells, the
adipose tissue infiltrating between muscle fibres. Rarely,
intramuscular lipomas may be well circumscribed and not
infiltrating.

18 The Cytological Features of Soft Tissue
Tumours in Fine Needle Aspiration Smears
Classil1ed According to Histotype



Cytological features of intramuscular lipoma mg. 13a, b).
Fragments of large univacuolated, mature adipocytes
mixed with more or less atrophic muscle fibres
Multinucleated regenerating muscle fibres ('muscle giant
cells') may be observed

Comments
Smears from subcutaneous lipoma may contain inadver­

tently aspirated normal muscle fibres if the needle is inserted
too deeply. The presence of 'muscle giant cells' is the best
evidence that the smears are derived from an intramuscular
lipoma. Smears from an intramuscular haemangioma can
occasionally mimic those from an intramuscular lipoma
since atrophic muscle fibres adjacent to haemangioma can be
replaced by fat tissue.

Allgiolipoma
Angiolipomas are almost always subcutaneous, often mul­

tiple and not seldom painful or tender. The majority are
smaller than 2 em.

Histopathology
Angiolipomas arc encapsulated and composed of a mix·

ture of mature fat cells and a branching network ofsmall ves·
sels. The vascular channels characteristically contain fibrin
thrombi. Some angiolipomas consist almost entirely of
the vascular channels. Mast cells are often numerous in angi­
olipoma.

Cytological features ofongiolipomo (fig. 14)
Aggregates or strands of thighly packed small vessels in
the fat tissue fragments
Occasionally fibrin thrombi in individual vessels
Variable number of mast cells

Spindle Cel/ and Pleomorphic Lipoma
These two examples of benign lipoma variants share clin­

ical, morphological and cytogenetic features. They may be
essentially the same tumour, but lying at the extremes of a
morphological spectrum.

Both arc slowly growing and occur typically in the subcu­
taneous tissue of middle-aged men, most frequently in the
upper back, the neck and over the shoulders.

Rare cases can be seen in the head and neck region,
including the mouth. Both variants exhibit the same chro­
mosomal aberration, involving the long ann of chromo­
somes 13 and 16 (monosomy 16 with or without partial loss
of 16q).

The Cytological Features of Soft Tissue
Tumours in Fine Needle Aspirnlion Smears
Classified According to Histotype

Spindle eel/lipoma
Histopathology
There is a variable mixture of mature fat and fascicles

or rows of bland spindle cells in a variably myxoid stroma.
Brightly eosinophilic hyaline collagen fibres are a typical
feature. A variable number of mast cells is seen. The spin­
dle cells are strongly positive for CD34.

The cytological features of spindle cell lipoma have been
published, based on a re·examination of 12 patients [19].

Cytological features of spindle cell lipoma (fig. 150, b, 160, b, c)
A mixture of mature adipose tissue and dispersed or
clustered, bland-looking spindle cells. often in a myxoid
background
Fragments of brightly eosinophilic (HE) collagen-hyaline
fibres
Mast cells (particularly when the background is myxoid)

Differential diognosis
Neurilemoma
Dermatofibrosarcoma protuberans
Low-grade myxofibrosarcoma
Myxoid liposarcoma

Comment
Tumours showing a mixture of spindle cell and pleomor­

phic lipoma pancrns arc not uncommon. They most often
resemble spindle cell lipomas containing multinucleated
cells with hyperchromatic nuclei. Due to the variable
proportions of fatty tissue, spindle cells and myxoid back­
ground substance, smears of spindle cell lipoma may, in
some cases, be misinterpreted as several other types of
benign or malignant spindle cell or myxoid tumours.
Smears with an abundant myxoid background may easily be
misinterpreted as myxoid liposarcoma or low-grade myxo­
fibrosarcoma. Neither the branching network of thin capil­
laries typical of myxoid liposarcoma, nor the coarse vessel
fragments seen in myxofibrosarcoma are, however, present
in spindle cell lipoma. The spindle cells in spindle cell
lipoma are CD34-positive and S-IOO-negative, which helps
to exclude neurilemoma. As the spindle cells in dermato­
fibrosarcoma protubcrans also are CD34 JXlsitivc, IC is of
no help in this differential diagnosis.

PleomOlphic Lipoma
Histopathology
Pleomorphic lipoma is composed of mature adipocytes

mixed with a variable amount of scattered bizarre giant cells
with hyperchromatic nuclei and multinucleated large cells
with rounded dark nuclei forming rings ('floret cells').
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Fig. 13. Intramuscular lipoma. Fragments of
adipose tissue composed of mature adipo­
cytes and fragments of striated muscle.
a Overview. low magnification. b High mag­
nification. a, b HE.

Pleomorphic lipomas may have a myxoid stroma and collagen
bundles similar to those in spindle cell lipoma are often pres­
ent. Transitional forms between pleomorphic and spindle cell
lipoma are fairly commOll. The giant cells stain for C034.

Cytological features of pleomorphic lipoma (fig. 170, b)
Fragments of mature fat

~ ~_""a

b

A variable number of large cells with hyperchromatic
nuclei and eosinophilic cytoplasm (HE) both in the back­

ground and in tissue fragments
A variable number of 'floret cells'

Clusters or runs of spindle cells seen in transitional forms
Differential diagnosis

Well-differentiated liposarcoma (atypical lipomatous
tumour)

20 The Cytological Features of Soft Tissue
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Fig. 14. Smcar of angiolipoma, Numerous
strands of thin capillary vcssels traversc thc
adipose tissue in cvcry direction. MGG. High
magnification.

Conunent
The most important differential diagnosis of pleomorphic

lipoma is atypical lipomatous tumour/well-differentiated
liposarcoma, which often displays large cells wifh hyperchro­
matic nuclei and occasional 'floret cells' in smears. The main
differences hetween these two entities are the clinical presenta­
tion and the occurrence of atypical lipoblasts in liposarcoma.
Pleomorphic lipomas are subcutaneous tumours while atypical
lipomatous tumours/well-differentiated liposarcomas usually
arc deep-seated tumours of the limbs or the retroperitoneum.
Cytogenetic findings are also helpful, since atypical lipomatous
twnour/well-differentiated liposarcoma typically displays giant
marker chromosomes while the pleomorphic lipoma shows
involvement ofchromosomcs 13 and 16, similar to spindle cell
lipoma.

Hibernoma
Hibernoma, derived from brown fat, is a rare lipomatous

tumour, which occurs mainly in patients between 20 and 50
years of age.

Most hibernomas occur in the back but some in the thigh
and in the annpil. Though usually subcutaneous, they can be
intramuscular.

Histopathology
Hibernomas are usually well circumscribed and show a tan­

brown cut surface. They arc lobulated and composed ofa vari­
able amount of mature adipocytes mixed with large rounded
cells having a finely vacuolated cytoplasm and similar cells

The Cytological Features of Soft Tissue
Tumours in Fine Needle Aspiration Smears
Classified According 10 Histotype

with eosinophilic gmnular cytoplasm. Mature adipocytes are
the most common cellular componcnt and may dominate the
microscopic picture entirely. Hibemomas are well vascular­
ized. The cyfology of hibernoma has been evaluated in case
reports and small series [16-18].

Cytological feowres ofhibernoma (fig. 180, b)
Fragments of mature fat tissue intermingled with 'hiber­
noma' celis (rounded celis with abundant finely vacuolaed

or granular cytoplasm and centrally located. small. uniform
nuclei)

The fat fragments often contain numerous capillary vessels

Differential diagnosis
Subcutaneous lipoma

Granular cell tumour
Adult rhabdomyoma

Liposarcoma

Commcnts
If 'hibernoma cells' dominate the smears, granular cell

tumour as well as adult rhabdomyoma can be diagnostic
pitfalls. Ie is helpful since the cells of granular cell tumour
show double positivity for NSA and S-IOO, and rhabdomy­
oma cells stain positive for myoglobin. Hibcrnoma cells have
becn misinterpreted as lipoblasls but nuclei arc ncither atyp­
ical nor scalloped.

Hibernomas with a large proportion of mature fat cells are
oflcn diagnosed as common lipoma.
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Fig. 15. Spindle cell lipoma. The variable
proportions of fatty tissue and spindle cells
is evident in low magnification. a. b HE.

Lipoblastoma
Most cases of lipoblasloma are present in infants under

the age of 3 years. TIley have been occasionally reported in
children up to 8 years. The majority of lipoblastomas are
suoculaneous, well circumscribed and slowly growing. The
mrc cases of deep-sealed, often intramuscular lipoblastomas
thai are diffusely infiltrative are known as lipoblaslomatosis.

_",,-_--, b

Individual cases of FNA of lipoblasloma have been published
[16, 18].

Histopathology
The lipoblastoma is a lobular tumour composed of a

mixture of mature and immature fat cells in varying pro­
portions. A myxoid stroma, lipoblast-like cells, primitive
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spindle-shaped mesenchymal cells and capillaries are typical
featur s of immatur areas of lipobla toma. Th mor matur
component resembles a common lipoma with occa ional
hibernoma-like cells. Lipoblastoma may mature towards
common lipoma and the characteristic immature area may
be very mall and focal.

Cytological features of lipoblastoma mg. 19a, b)
Fatty tissue fragments with variable amounts of myxoid
background matrix
Branching strands of thin capillaries
Uni- or multivacuolated lipoblast-like cells mixed with
small and large univacuolated fat cells with uniform nuclei

Differential diagnosis
Common lipoma
Myxoid liposarcoma

The Cytological Features of Soft Tissue
Tumour in Fine eedle Aspiration mears
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Fig. 16. pindle cell lipoma. a Scattered pindle cell and fTagment
f lIagen-hyaline fibre in a myxoid background with mall fatty

vacuole. MGG. High magnification. b niform population of spin­
die cells with bland nuclei. HE. High magnification. c The collagen­
hyaline fibre are brightly eo inophilic with HE.lligh magnification.

Comment
Th mo t important pitfall from the cytological point of

view is myxoid lipo arcoma (myxoid background ub tance,
capillary network, lipoblast-like cell ). Myxoid lipo arcoma
has been described in children under 10 years of age, albeit
very rare. The most common error made is to misdiagnose a
lipoblastoma as a common lipoma when smear are domi­
nated by ordinary large univacuolated fat cell . The chromo-
omal ab rration 8q 11-13 seen in lipoblastoma i a reliable

diagnostic aid.

Chondroid Lipoma
Chondroid lipoma i a recently de cribed rare variant

of benign lipoma. Chondroid lipoma is mainly found in
adults between 30 and 40 year of age and i predominantly
a ubcutaneous Ie ion in the limbs, trunk, head and neck
r gion.
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Fig. 17. Pleomorphic lipoma. i\ Mature
adipocylcs. scattered cells with large hyper­
chromatic nuclei and a single florel cell. UE.
Low magnification. b Typical floret cell. UE.
High magnific:uion.

HislOpathology
Chondroid lipoma is a \.:ell-dcmarcated at times encapsu­

Ialcd IUmour. It has a lobular pattern and is composed of
rounded cells arranged in nests or Slrands in a chondroid-like
malrix. The lUmour cells may rescmble multivacuolatcd

lipoblasts, Olhers have an eosinophilic granular cyloplasm.
Foci of mature fat cells are also present The nuclei are often
irregular with a folded nuclear membrane.

The cylological features of chondroid lipoma are
described in FNA smears based on individual cases [70, 71].
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Fig. 18. Hibcrnoma. a The typical mixture
of mature fUI and clusters of 'hibcmoma'
cells is evident under low power. MGG. Low
magnification. b The °hibcrnoma' cells have
an abundant finely vacuolated cytoplasm and
centrally located uniform nuclei. MGG. High
magnification.

Cytological features orchondroid lipoma ((Ig. 20a-d)
Variable amount of myxo-chondroid background matrix

Clusters or groups of mature large adipocytes mixed with
clusters or groups of uni- or rnultivacuolated lipoblast­
like cells

Lipoblast-like cells have irregular nuclei of varying sizes.

often lobulated or grooved

The CytuJugi.:al F.:alur.:s urSull Tissue
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Chondrocyte-like cells sometimes seen in the back­
ground matrix

Differential diagnosis
Myxoid liposarcoma

Extraskeletal myxoid chondrosarcoma
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Fig. 19. Lipoblastoma. a Myxoid back­
ground with fatty vacuoles and frngmcnlS of
tightly packed small fat cells. MGG. Low
magnification. b A thin capillary strand in a
myxoid background surrounded by lipoblast­
like cells. MGG. High magnification.

Comments
In the few cases hitherto described, the bmnching capil­

lary network seen in myxoid liposarcoma has not been pres­
ent. In addition the myxoid matrix is less abundant and the
nuclei of the lipoblast-like cells are more irregular compared
10 the rounded slightly atypical nuclei seen in myxoid
liposarcoma.

Extra-Adrenal Myelolipoma
Extm-adrcnal myelolipoma, a tumour-like lesion composed

of mature fat and bone marrow cells, is mainly found in the
adrcnals. These lesions may also arise in the pelvic region and
retroperitol1eum. In cytological practice myelolipoma is part of
the differential diagnostic spectrum when tumour-like masses
in the pelvic region or retroperitoneum are needled [72].
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Fig. 20. Chondroid lipoma. a Low power vicw of groups of vacuo­
lated cells with a partly myxoid. partly fatty background. MOG. Low
magnification. b A group of chondroblast-like cells in a myxohyaline

The histogenesis of myelolipoma is nOl clarified. One
hypothesis is that myelolipoma originates from rests of
haematopoietic stem cells.

Histopathology
Myelolipomas arc composed of a mixture of mature fat

cells ami hone marrow cells in varying proportions. The hone
marrow elements consist of erythropoietic and myelopoietic
cells and mcgakaryocytcs.

Cytological (eatures ofmyelolipoma (~g. 110, b)
Mature fat cells and normal bone marrow cells in varying
proportions
Often possible to identify bone marrow cells from all
three haematopoietic lines

The Cytological Features of Soft Tissue
Tumours in Fine Needlc Aspiration Smears
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background. MGG. High magnificlltion. c Lipoblast-like cells.
MOO. High magnification. d Wet-fi....ed smear showing irregular
nuclei with folded nuclear membranes. HE. High magnification.

Comment
FNA smears from a myelolipoma do not differ micro­

scopically from smears obtained from bone marrow of
the pelvic bones. It is thus important to make sure that
the needle has sampled a soft tissue mass and not bone.
Most oftcn a myclolipoma is an incidental finding on a
CT SCali or MRI ill tile investigation of abdolllillal paiu or
discomfort.

Liposarcoma

Liposarcoma is one of the most common soft tissue
sarcomas. It has been estimated that about 20% of soft
tissue sarcomas in adults are liposarcoma. [n the Central Soft
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Fig. 21. Extra-adrenal myelolipoma. a. b
Mature rat cells and numerous hat:matopoi·
clic cells. All three lineages are evident.
MGG. Low magnification.

•
b

Tissue Sarcoma Registry of the Scandinavian Sarcoma
Group (a multidisciplinary group with members from all
Nordic coulitries) liposarcoma was the third moSI common
sarcoma.

The majority of liposarcomas arc deep-seated, intra- or
intermuscular, and the most common sites are the extremi­
ties, trunk and retroperitoneum.

Three large groups of liposarcomas arc identified: well­
differentiated/dedifferentiated, myxoid/round cell, and
pleomorphic.

Well-Differemiated alld Dediffiremiated LiposG/Y:oma
Well-differentiated liposarcoma occurs most commonly

in late adult life (age 60-70). About 75% are intramuscular
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tumours of the extremities. up 10 25% develop in the
rctroperitoneum and of the remaining cases the groin and
spermatic cord are the most frequent sites. Subcutaneous
tumours may occur in the extremities but are rare. Three sub­
types of ....-ell-differentiated liposarcoma have been recog­
nized: lipoma-like. sclerosing and inflammatory. Mixed
fonns are often diagnosed. Well-differentiated liposarcoma is
considered to be a non-metastasizing tumour and is diag­
nosed as a low-grade sarcoma. Limb tumours have a low
recurrence rate while retroperitoneal tumours often recur and
may dedifferentiate to a high-grade sarcoma with metasta­
sizing capabilities. It is estimated that 10-15% of retroperi­
toneal tumours dedifferentiate while limb tumours, mainly
intramuscular rumours, dedifferentiate in 5--6%. Based on
this site-dependent behaviour it has been suggested that the
term atypical lipoma should be used for the limb tumours
but the retroperitoneal tumours should be diagnosed as
liposarcoma.

The World Health Organization has suggested that the rarc
subcutaneous tumours should be diagnosed as atypical
lipoma. the deep-seated limb IUmours as well-differentiated
liposarcoma/atypical lipoma and the retroperitoneal tumours
as well-differentiated liposarcoma (73). Kempson et a1. [I)
ha\'c proposed a different lerminology: atypical lipomatous
tumour including atypical lipoma and wc1l-differcntiated
liposarcoma. The histological features are the same irrcspa:­
tive of site as is the typical cytogenetic aberration (giant
marker and ring chromosomes).

Histopathology
There is a predominance of mature fat cells combined

with a variable amount of atypical cells with irregular hyper­
chromatic nuclei and multi vacuolated lipoblasts. The
lipoblasts are usually infrequent. The atypical cells are either
situated among the mature fat cells or in fibrotic strands or
trabeculae, and are also commonly seen in the perivaseular
tissue or within the vessel walls.

Cytologicol feawres ofwelkJifferenrioted liposarcoma (~g.llo-d)

A predominance of mature fat cells arranged in clusters
or sheets
Variable presence of fusiform. rounded or polygonal. large
atypical cells with irregular hyperchromatic nuclei
Rare multivacuolated lipoblaslS
Variable presence of fragments of fibrous tissue with
atypical cells

Differential diagnosis
Upoma
Fat necrosis with lipophages

The Cytological Features of Soft Tissue
Tumours in Fine Needle Aspiration Smears
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Comment
We suggest that the term atypical lipomatous tumour pro­

posed by Kempson et at [1] for these tumours be used by
cytologists. As many atypical lipomatous tumours may
include large areas of lipoma-like tissue. extensive sampling
from large tumours. especially intra-abdominal tumours. is
imponam.

The cytoplasm of lipophagcs in fat necrosis is usually
foamy or filled with small vacuoles. The nuclei are rather
small and not indented (scalloped).

Dedifferentiated Liposarcoma
Histopathology
The dedifferentiated areas in well-differentiated liposar­

coma are often sharply demarcated and predominantly com­
posed of atypical spindle cells resembling a fibrosarcoma
or of a pleomorphic cellular population like that found in
pleomorphic sarcoma of the malignant fibrous histiocytoma
(MFH) type.

Cytological feawres ofdedifferentiated liposorcomo
Highly atypical spindly or pleomorphic sarcoma cells.
dispersed or in clusters or groups
Variable numbers of dusters or groups of mature fat cells

Differential diognosis
High-grade spindle or pleomorphic. sarcoma of another
lineage

Comment
The cytological diagnosis ofdedifferentiated liposarcoma

is based on the presence of mature fat cells and a highly
atypical cellular population. As these tumours are often large
it is important to collect material from various areas. espe­
cially from sites which arc considered non-lipomatous by
radiographic imaging.

Myxoid/Round Cell Liposarcoma
About 500!o of liposarcomas are diagnosed as myxoidl

round cell liposarcoma. These two variants share the same
cytogenetic abnormality: t( 12; 16)(q 13;p II) with fusion of
the CHOP gene on chromosome 12 with the TlS gene on
chromosome 16.

MYXOid Liposarcoma
I-listopathology
Myxoid liposarcomas are multilobulated tumours with an

abundant myxoid matrix. A plexiform capillary vessel oct­
work is a typical finding and cellularity is rather low. The
tumour cell population is composed ofboth spindle cells and
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Fig. 22. Wcll-difTCTCnlialcd liposarcoma (atypical lipomatous
lumour). a Scallered large cells with hyperchromatic nuclei within a
fragment of mature adipose tissue. HE. Low magnification. b The
atypical cells often have irregular, hyperchromatic nuclei. HE. High

uni· or multivacuolated lipobiasis. Cellular atypia is moder­
ate and mitoses are few. Myxoid liposarcoma has been fairly
extensively described in FNA material [16, 17,32].

Cytological features ofmyxoid liposarcoma (fig. 230-<.)
Abundant myxoid matrix
Variable number of vacuolated tumour tissue fragments

with a branching netwOrk of capillary vessels
Few or no dispersed tumour cells
Uni- or multivacuolated lipoblasts within tissue frag­
ments, especially alongside capillary vessels
Spindly or rounded tumour cells other than Iipoblasts
Slight to moderate nuclear atypia

No mitotic figures

'-----' b

d

magnification. c Multivacuolatcd lipoblasls may be presenl but are
not necessary for the diagnosis. MGG. High magnification.
d Multinucleated noret cells may also be present in well-differentiated
liposarcoma. HE. High magnification.

Differential diagnosis
Spindle cell lipoma with abundant myxoid matrix
Intramuscular myxoma
Low-grade myxofibrosarcoma

Comment
The clue to the diagnosis of myxoid liposarcoma is the

diagnostic triad ofa background ofabundant myxoid matrix,
fragments of tumour tissue with a branching network of thin
capillaries, and slightly atypicallipoblasts in fragments often
along the capillary vessels.

The presence of vessels in the smears and their site and
size are important diagnostic criteria. In intramuscular
myxoma only scal1ered vessel fragments are present in the
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Fig. 21. Myxoid liposarcoma. a Low power view showing the typi­
cal appearance of myxoid liposarcoma. MGG. Low magnification.
b Another low power view stained with HE. Note that the myxoid
background is less evident. Low magnil1cation. c This high pQY.'er
viC\\' shows a capillary network. muhivacuolatcd lipoblasls and
rounded tumour cells embedded in myxoid matrix. MGG. High
magnification.
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myxoid background. The vessel fragments in myxofibrosar­
coma are found in the background matrix and are non­
branching coarse fragments.

Round cell Liposarcoma
Histopathology
Pure round cell Iiposllrcoma or foci of round cell liposar­

coma in myxoid liposarcoma arc composed of sheets of
rounded cells with scanty cytoplasm and rounded, atypical
nuclei oOen with nucleoli. The myxoid background is lcss evi·
dent or absent. Atypical lipoblasts are present among the
tumour cells but may be difficult to identify.

Cytological features of round cell liposarcoma (fig. 240, h}
Variable proportions of dispersed tumour cells and highly
cellular tumour fragments
Stripped nuclei common

Myxoid matrix and capillary network less conspicuous
than in myxoid liposarcoma
Rounded tumour cells with scanty cytoplasm and
rounded nuclei with irregular chromatin
Atypical lipoblam
Mitoses may be found

Differential diagnosis
Other types of round cell sarcoma infiltrating adipose
tissue
Soft tissue metastasis of renal carcinoma

Comment
True round cell liposarcomas are rare. Most are com­

posed of both typical myxoid liposarcoma tissue and highly
cellular areas as described above. [n histopathology the
terms paucicellular and cellular myxoid liposarcoma,
respectively, have been proposed instead of myxoid and
round cells. The metastatic potential is increased if 25% or
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Fig. 24. Pure round cell liposarcoma. a
Predominantly dissociated tumour cells with
rounded nuclei in a myxoid background.
MGG. Low magnification. b Scattered
lipoblasts seen in high magnification
(arrows). MGG.

more of the tumour is cellular [I]. If several parts of the
tumour are sampled with FNA, most often a paucicellular
and cellular mixture is found.

If uncquivocal atypical lipoblasts arc difficult to idcntify,
a specific diagnosis of round cell liposarcoma should be
avoided.

..........

Pleol/lOlpltic Liposarcoma
Histopathology
Pleomorphic liposarcoma is a high-grade sarcoma

exhibiting marked atypia. Highly atypical lipoblasts, often
multinucleated, are more or less numerous. Hyaline cyto­
plasmic droplets may be seen in the large atypical cells.
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Fig. 25. 11leomorphic liposarcoma. a Detail
of smear ora pleomorphic liposarcoma with
unusually large numbers of atypical
lipoblaSls. MGG. Low magnification. b High
power vicw of highly 3typicallipoblasts in a
pleomorphic liposarcoma. MGG.

•
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Cytological features o(pleomorphic liposarcoma (fig. 250, b)
Dispersed cells and cell clusters
Necrosis commonly seen in fragments

Pleomorphic tumour cells. including multinucleated giant
tumour cells
Variable presence of highly atypical uni- or multinucleated
lipoblasts

TIle CytuJugi.:al Fealures uf Sufi Tissue
Tumours in Fine Needle Aspiration Smears
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Variable presence of tumour cells with multiple hyaline
cytoplasmic droplets

Differential diagnosis
Pleomorphic high-grade sarcoma of another lineage

JJ



Comment
For a specific diagnosis of pleomorphic liposarcoma,

unequivocal atypical lipoblasts must be present in the
smears. If lipoblasts are absent, smears from a pleomorphic
liposarcoma arc impossible to distinguish from other pleo­
morphic sarcomas such as the malignant fibrous histiocy­
toma type and pleomorphic leiomyosarcoma. IC is of limited
value; positive staining for desmin, SMA or caldesmon
excludes liposarcoma.

fn general EM is of limited value in the differential
diagnosis of adipocytic tumours. Cytogcnctic and/or molec­
ular genetic investigations are valuable adjuncts in
histopathology. A summary of the cytomorphology of lipo­
matous tumours and their cytogenetic aberrations is listed in
tables Sand 6.

Fibrous Tumours

Fibrous tumours constitute a heterogeneous group of
reactive and hamartomatous lesions, benign tumours and
sarcomas. The most frequent Iy needled benign conditions arc
the 'pseudosarcomatous lesions', especially nodular fasciitis
and desmoid tumours, of the sarcomas myxofibrosarcoma
and pleomorphic sarcoma of malignam fibrous histiocytoma
type are the most common. Elastofibroma and solitary
fibrous tumour are, in our experience, occasionally needled
as fibrosarcoma and low-grade fibromyxoid sarcoma. The
experience of FNA is incomplete in relation to rare sarcomas
such as sclerosing epithelioid fibrosarcoma, hyalinizing
spindle cell tumour with giant rosettes and acral myxoin­
flammatory fibroblastic sarcoma. It is non-existent or incom­
plete also in several of the relatively rare benign fibrous
tumours such as fibroma of tendon sheath, collagenous
fibroma, angiomyofibroblastoma, cellular lmgiofibroma and
giant cell angiofibroma, based at most on individual cases.
Of the vast number of fibrous lesions and tumours in infancy
and childhood, fibromatosis colli is the most common
referred for FNA. Individual cases of fibrous hamartoma
of infancy and infantile fibrosarcoma arc also recorded in
our files.

Benign Tumours

Nodular Fasciitis
Nodular fasciitis is most often seen in young adults and

children. Most arc subcutaneous, and common sites are the
arms, trunk, head and neck. Nodular fasciitis is a rapidly
growing lesion, usually painful and tender. Due to the clinical

history most nodular fasciitis lesions are needled in an early
phase. The vast majority regress spontaneously and conser­
vative follow-up is the appropriate management if the com­
bined evaluation of clinical data and cytological features is
typical [74, 75].

Histopathology
Thc cells of nodular fasciitis arc (myo)fibroblasts show­

ing more or less marked anisocytosis and anisokaryosis.
Multinucleated ganglion cell-like myofibroblasts arc part
of the cellular spectrum. The cells are arranged in various
patterns: storiform, whorled or vascularized tissue culture
pattern. The stroma is variably myxoid and cystic degen­
eration is seen. Inflammatory cells and extravasated eryth­
rocytes arc a common finding. Mitoses are commonly
seen.

Nodular fasciitis in FNA smears have been described in
several case reports and a single series [13].

Cytological features ofnodular fosditis (~g. 26o-d)
More or less abundant myxoid background matrix
Often rich cellular yield
Mixture of dispersed cells and cell clusters
Pleomorphic population of (myo)fibroblasts: spindly,
rounded, triangular or polygonal
Often cytoplasmic processes
Ganglion cell-like uni- or binucleated cells with eccentric
nuclei
Multinucleated giant cells
Occasional (frequent) mitoses
Bland nuclear chromatin but often prominent nucleoli
Admixture of inflammatory cells

Differentiol diagnosis
Myxofibrosarcoma
Myxoid leiomyosarcoma

Comment
The typical cellular smear showing nuclear pleomorphism,

prominent nucleoli and occasional mitoses may suggest a
myxoid sarcoma but the bland nuclear chromatin favours a
benign process.

The related pseudosarcomatous lesions, proliferative
fasciitis and proliferative myositis, share many cytological
features with nodular fasciitis. However, the myxoid back­
ground matrix is less prominent and the ganglion cell-like
cells are numerous and often exhibit large nucleoli (fig. 27).
In proliferative myositis the fibroblasticJmyofibroblastic
proliferation often includes multinucleated regenerating
muscle fibres.
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Notes

Table 5. Cytological features in benign lipomatous tumours and liposarcoma

I Cytological features

----------------
Benign lipomalOIlS II/mow
Common lipoma

Intramuscular lipoma

Angiolipoma

Pleomorphic lipoma

Spindle cell lipoma

Hibernoma

Lipoblastoma

Chondroid lipoma

Extra-adrenal
myelolipoma

Liposarcoma
Well-di fferentiated
Iiposarcomalatypical
lipomatous tumour

Dedifferentiated
liposarcoma

Clusters and fragments of adipose tissue with
large, univacuolatcd. maturc fat cells with small,
dark, eccentric nuclei; variable presence of
vessels in fragments; few or no fat cells between
fragments

As common lipoma and fragments of
stri<ttell muscle fibres; uce<tsiulially 'muscle
giant cells'

Variably cellular fat tisslle fragments or clusters,
cellularity due to the presence of clustered
capillaries; occasionally fibrin thrombin vessels;
variable number of mast cells

Within and outside fat tissue fragments with mature
fat cells variable presence of different-sized atypical
cells with dark, irregular, at limes multinucleated
nuclei (floret cells)

Variable proportions of clustered or dispersed
univacuolatecl, mature fat cells, spindle cells with
bland nuclei. and fragments of collagen fibres
in a variably myxoid background; the clusters or
dissociated mature fat cells may be in
minority

Clusters and fragments of large univacuolate.
mature fat cells mixed with variable proportions of
'hibernorna cells' (multivacuolated or granulated
cytoplasm); capillary nehllork in clusters and
fragments; occasionally dissociated or small
groups of hibernoma cells bctween clusters;
aspirates may be dominated by large mature
fat cells

Fat tissue fragments/clusters with vJriable areas of
myxoid background: network of thin capillaries in
fragments/clusters; in fragments/clusters variable
proportions of mature fat cells and lipoblast-like cells

Clusters of mature fat cells, variable amount of
myxochondroid background matrix with rows,
groups of lipoblast-like cells with irregular nuclear
comours

Mature fat cells and bone marrow cells in varying
proportions

Fragments/clusters of mature fat cells and variable
presence of large atypical cells with irregular dark
nuclei within and outside fragments/clusters;
occasionally lipoblast-like cells

The same features as above and a cellular
population corresponding to high-grade
malignant sarcoma, spindle cell. plcomorphic or
mixed

Diagnostic site: subcutaneous in neck. shoulder
region and back; in other sites tumours with the
same cytomorphology should be classified as
atypical lipomatous tumours

Typical site: subcutaneous in neck. shoulder
region and back; tumours with features of
pleomorphic and spindle cell lipoma not
uncommon

Usually in infants and children under the age of
3 years

Diagnosis of dedifferentiated liposarcoma is
based on the presence of material from
well-differentiated liposarcoma and high-grade
sarcoma in the same smear
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Table 5 (continued)

I Cytological features

-------------------'
Myxoid liposarcoma

Round cell
liposarcoma

Pleomorphic
liposarcoma

Fragments of fat tissue with a distinct network of
thin capillaries. slightly atypical spindle cells and
uni- or multivacuolatcd slightly atypicallipoblasts;
myxoid back-ground matrix; few dissociated
tumour cells

Mixture of dispersed or clustered rounded atypical
cells with rounded nuclei; variable amount of
atypieallipoblasts; variabc amount ofmyxoid
background and capillary fragments in clusters;
stripped nuclei; mitoses

Pleomorphic tumour cell population; dispersed cells
and small clusters/groups of tumour cells; variable
presence of highly atypical. often multinucleated
lipoblasts; necrosis

Pure round ccilliposarcoma flIre;
mixed forms (myxoid and round cell common)

Table 6. Chromosomal aberflltions in lipomatous tumours

lipomatous tumour Chromosomal aberrntions Genes involved

Common lipoma

Pleomorphic/spindle cell lipoma

Lipoblastoma

Hibcrnoma

Well-differentiated liposarcoma/atypical
lipomatous tumour

MyxoidiTOurnl cell liposarcoma

Pleomorphic liposarcoma

Translocations involving 12q 13-15
Rearrangements involving 6p21-33
Rcarrangements of 13q

Monosomy 16 or partial loss of 16q associated with
unbalanced aberration at 13q

Rearrangements involving 8qll-1J

Rearrangements involving 11 q 13; I Oq22

Ring chromosomes, long marker chromosomes from 12q 13-15

t(12;16XqlJ;pll)

Increased chromosome numbers with complex rearrangements

CIlOPITLS

IC is of limited value. Widespread positive staining for
desmin favours myxoid leiomyosarcoma. DNA ploidy analysis
is also of limited value. An uniequivocal non-diploid cellular
population is consistent with sarcoma.

If both the clinical history (rapidly growing, tender
tumour) and the cytological features arc typical, an attitude
of 'wait and see' is justifiable since the vast majority of
nodular fasciitis regress considerably or disappear within 4-5
weeks.

Desmoid FibromaIosis
Almost all cases needled are abdominal and extra­

abdominal. In our experience the rare intra-abdominal
fibromatoses are uncommon targets for FNA. Common sites
for extra-abdominal desmoids arc the proximal extremities
and the shoulder and pelvic girdles.

Histopathology
Desmoid fibromatosis typically has poorly defined, infil­

trative margins and is composed of bands or fascicles of
fibroblasts with fusiform nuclei and elongated cytoplasm.
Abundant collagen is present in the stroma and a myxoid
matrix may be seen focally.

Cytological features ordesmoid fibromatosis (fig. 28o-c)
Variable yield

Mixture of individual cells and cell clusters

Fragments of paucicellular collagenous stroma

Fibroblasts with spindle-shaped or fusiform nuclei,

moderate anisokaryosis

Stripped nuclei

Preserved cells elongated with cytoplasmic processes

36 Thc rytological FCillllTCS of Soft Tissllc

Tumours in Fine Needle Aspiration Smears
Classified According to Histotype



•

, ...._-----
Fig. 26. Nodular fasciilis. a An abundant yield of both cell clusters
and dispersed cells is characteristic of nodular fasciitis. The myxoid
background matrix is only faintly visible in HE. Low magnification.
b A pleomorphic population of (my0)fibroblasts is characteristic. HE.

If infiltrating striated muscle. regenerating multinucleated

muscle fibres (,muscle giant cells')
Differential diagnosis

Nodular fasciitis
Deep-seated leiomyoma
Low-grade fibrosarcoma
Low-grade malignant peripheral nerve sheath tumour
(MPNST)
Monophasic fibrous synovial sarcoma

Comment
Abundant collagenous matrix may make needling diffi­

cult; the yield may be poor in spite of vigorous aspiration.
If the yield is poor and does not include the characteristic
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High magnification. c, d Binuclcated ganglion cell-like cells arc
found in most smears. The myxoid background is evident. MOG.
High magnification.

mixture of collagen fragments and fibroblasts, differential
diagnosis of the spindle cell tumours noted above is difficult.
Smears of a desmoid with myxoid matrix may be mistaken
for nodular fasciitis but the cell population of desmoids is
less pleomorphic than that of nodular fasciitis, and the gan­
glion cell-like cells arc not present. Ie is of limited help; pos­
itive staining for 5-100 prolCin or widespread desmin
positivity excludes desmoid.

Solitwy Fibrous Tumour
Solitary fibrous tumour may occur in almost any sile of

the body besides the pleura.
Those of soft tissue mosl often occur in adults as a deep­

seated mass.
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Fig. 27. Proliferative myositis. Uni- or binuc1catcd cells with
abundant cytoplasm and large nuclei with prominent nucleoli
predominate in proliferative myositis. MGG. High magnification.
Fig. 28. Dcsmoid fibromatosis. a A characteristic feature is the
association of fibroblasts wilh collagenous stromal fragments

Histopathology
The main histological features are spindle cells arranged

in a non-specific pattern, variable cellularity, thin bands of
collagen between tumour cells, focal hyalinization, foci with
a myxoid matrix, and a vascular JXl11ern resembling haem:m­
giopcricytoma. The cells arc fibroblast-like, almost always
positive for CD34 and often for CD99 and bcl-2.

The cytological appearance of solitary fibrous tumour
not related to the pleura has been described in a series of
8 cases [76}.

(arrow). MGG. Medium magnification. b, < The eell population
consists of fibroblasts with spindle-shaped or ovoid nuclei. A mod­
erate anisokaryosis is nOt uncommon. MGG, HE. High
magnification.

Cytological feotures of solitary fibrous tumour (fig. 290-<1)
Variable yield
Dispersed cells mixed with cell-tight three-dimensional
fascicle-like clusters
Stripped nuclei between clusters
Rather uniform population of spindle cells
Nuclei with bland chromatin structure and inconspicuous
nucleoli

Differential diagnosis
Monophasic fibrous synovial sarcoma
Low-grade fibrosarcoma
Low-grade MPNST
Malignant haemangiopericytoma

28.

28,
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Fig. 29. Solitary fibrous tumour. a A cell-tight three-dimensional
frogment surrounded by dispersed cells. HE. Low magnification.
b, c The constituent cells arc spindle-shaped with bland nuclei.

Comment
Cellular and nuclear atypia is usually more marked in fibro­

sarcoma and MPNST than in solitary fibrous tumour. A correct
diagnosis of solitary fibrous tumour is, hov.'Cvcr, difficult on
routinely stained material. Ie is of diagnostic help. If the spin­
dle cell population is positive for CD34, CD99 and bcl-2,
fibrosarcoma, MPNST and synovial sarcoma arc all excluded.

Elastofibroma
Elastofibroma is typically a slowly growing mass beneath

the scapula in elderly females.

Histopathology
Elastofibroma is composed of(myo)fibroblasts. Its charac­

teristic feature is faulty elastin fibrillogcncsis. Tissue sections

The Cytological Features of Soft Tissue
Tumours in Fine Needle Aspirnlion Smears
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HE and MGG. High magnification. d Positive CD)4 staining.
Cell block preparation. Medium magnification.

show a hypocellular, collagenous lesion containing numerous
eosinophilic elastic fibres, either in rounded aggregates or as
serrated fibres.

The cytological appearance in FNA smears has been
described In indIvIdual case reports [77, 78].

Cytologirol features of elasto~broma (~g. 300-<1)
Variable yield. often hypocellular smears

Variable amount of spindly. fibroblast-like cells, singly or
in loosely cohesive groups

Variable amount of fragments of elastic fibres. typically

serrated
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Fig.lO. Elastofibroma. aA hypoccllular smear of spindly, fibroblast­
like cells, dominated by clastic fibres. MGG. Low magnification.
b The fibroblast-like cells have uniform bland nuclei. HE. Medium

Comment
The cytological diagnosis of elastofibroma is difficult.

The main diagnostic feature is the presence of degenerate
clastic fibres.

Malignant Tumours

Adult FiblVsarcoma
Adult fibrosarcoma is al present considered as a rare

tumour and a diagnosis of exclusion. It is a deep-sealed
tumour of elderly adults and the limbs arc the mOsl frequent
sites. The majority of sarcomas formerly diagnosed as
fibrosarcoma are today classified either as monophasic
synovial sarcoma or MPNST.

, ..

-

b

;,-.--_.....
magnification. c. d Thc diagnostic fcature ofclastofibroma is the pres­
cncc of fragmcnts of serrated clastic fibres. MGG, at timcs appearing
in the smears as cog-wheel-like Siructures. HE. High magnification.

Histopathology
The pattern is fascicular, the fascicles of cells are often

arranged in a herringbone-like pattern. The tumour cells arc
fibroblasl-Iikc, exhibiting variable nuclear atypia. The
stroma is variably fibrous.

Cytological (eatures o(adult fibrosarcoma
Uniform population of spindle cells, both dispersed and
arranged in clusters or fascicular structures

Stripped nuclei not uncommon

Spindle-shaped ceUs with fusiform nudei and elongated
cytoplasm

40 The Cytological Features of Soft Tissue
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Variable cellular and nuclear atypia (high-grade malignant
tumours have hyperchromatic nuclei with coarse chro­
matin and prominent nucleoli)

Differential diagnosis
Desmoid
Solitary fibrous tumour
Monophasic fibrous synovial sarcoma
MPNST

Comment
Adult fibrosarcoma is most often diagnosed as a spindle

cell sarcoma, not othen\lise specified. IC is of limited help.
Adult fibrosarcoma may express muscle actin and desmin.
CD34 and 5-100 protein arc usually negative.

Low-Grode Fibmlllyxoid Sarcoma
Low-grade fibromyxoid sarcoma, described by Evans [79]

and Goodlad et a1. [80] in series of cases, is clinically as well
as morphologically considered to be a specific entity sepa­
rate from low-grade myxofibrosarcoma.

Histopathology
Bland, uniform spindle cells, often arranged in a whorled

pattern, arc seen within a variably myxoid and variably col­
lagenous stroma. The border between myxoid and collagenous
areas is often sharp. Vascularity is generally low but curvolin­
ear vessels are present in myxoid areas. Mitotic activity is low.
Immunohistochemically only vimentin stains positively in most
cases. Focal staining for CD34 and actin has been reported.

The cytological profile has been described in one case
report [81]. The features were similar to the individual cases
in our files.

Cytological features of low-grade fibromyxoid sarcoma
mg. 31<>-<)

Abundant myxoid background
Dispersed cells and cell clusters
Often stripped nuclei
Homogenous population of fibroblast-like spindle-shaped
cells with mildly atypical nuclei
Poor vascularity, almost no vessel fragments seen in the
background

Differential diagnosis
Intramuscular myxoma
Perineurioma
Low-grade myxofibrosarcoma

Comment
Low-grade fibromyxoid sarcoma is most often misdiag­

nosed as a low-grade myxofibrosarcoma due to the myxoid

The Cytological Features of Soft Tissue
Tumours in Fine Needle Aspiration Smears
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background and the atypical spindle cells. From the clinical
point of view this is not a serious mistake as the treatment (pri­
mary surgery) is the same for both sarcomas. Intramuscular
myxoma is usually less cellular in FNA smears than fibromyx­
oid sarcoma. IC is helpful in the differential diagnosis against
perineurioma, which stains positively for EMA.

Fibrous Tumours in Infancy and Childhood

Of the various fibrous tumours/lesions in infancy and
childhood, fibromatosis colli (torticollis) is often subjected
to FNA, fibrous hamartoma of infancy and infantile
fibrosarcoma rarely.

Benign Tumours

Fibromatosis Colli (Torticollis)
Fibromatosis colli presents itself as a firm tumour-like

mass in the side of the neck (within the sternocleidomastoid
muscle) in newborn infants.

Histopathology
There is a diffuse proliferation of fibroblasts within the

muscle. The involved muscle fibres are atrophic and have
multiple nuclei resembling large multinucleated giant cells.
The cytological appearances of fibromatosis colli have been
presented in one large series [82] together with case reports.

Cytological features of fibromatosis colli (fig. 320, b)
Tufts of myxoid matrix in the background
Mixture of dispersed and clustered bland·looking
fibroblast·like cells
Many stripped nuclei
More or less numerous, most often multinucleated
regenerating muscle fibres ('muscle giant cells')

Differential diagnosis
Pleomorphic sarcoma

Comment
The double population of spindle cells and muscle giant

cells is typical. The muscle giant cells have an abundant
eosinophilic (wet fixed smears) or deep-blue (MGG) cyto­
plasm containing rows of uniform rounded nuclei with
prominent nucleoli. Uninuclear tadpole-shaped muscle cells
may be seen.

Many cases regress spontaneously and the primary ther­
apy is conservative.
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Fibrous Hamartoma ofInfallc)'
Fibrous hamartoma of infancy is very rare after the age of

2 years and typically presents as a subcutaneous mass in the
upper arm or around the shoulder.

Histopathology
This lesion has ill-defined boundaries and is composed of

a mixture of mature adipose tissue, fibrous septa or bands
and myxoid foci with small rounded primitive cells.

The features of fibrous hamartoma of infancy have been
described in individual casc reports [83].

Cytologicol features of ftbrous hamartoma of infancy mg. 330, b)
Mixture of mature adipose tissue and clusters or runs of
spindly cells
More or less abundant tufts of myxoid background sub­
stance

..... ----'b

Fig. ),. Low-gradc fibromyxoid sarcoma. a Dispersed cells and
tight cell c1ustcrs in an abundant myxoid background substancc.
MGG. Low magnification. b Uniform population of mildly atypical
fibroblast-like cells. MGG. High magnification. c Curved vessel
fragments may be seen in the myxoid background. When vessel
fragmcnts are prescnt it is not possiblc to distinguish between low­
grade fibromyxoid sarcoma and low-grade myxofibrosarcoma in
FNA smears. HE. Low magnification.

The spindle cells are uniform with bland nuclei
Differentiol diagnosis

Infantile fibrosarcoma

Malignant Tumours

II/fimtile Fibrosarcoma
Infantile fibrosarcoma may be congenital and is generally

scen bcfore the age of 2. Mosl infantilc fibrosarcomas arise
in the anns or legs and presem as a large, non-tender mass.

Histopathology
Fascicles of tightly packed fibroblasts with slight nuclear

atypia and oftcn numerous mitoses. Myxoid stroma and
areas of round cells as well as a haemangiopcricytoma-likc
vascular pattern may be seen. Lymphocytic infiltrates and
haemorrhages and foci of necrosis may be found.
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Fig. 32. Fibromatosis colli. a All the fca­
tures charactcristic of fibromatosis colli are
present in this field: myxoid background
bland-looking fibroblast-like cells and 'mus­
cle giant cells'. MGG. Low magnification.
b The 'muscle giant cells' arc often a promi­
nent fealiJrc. M(;(;. High magni fieatinn.

Infantile fibrosarcoma is rarely described in the cytologi­
cal literature. We have needled one case, a large tumour in the
lower leg.

Cytolagical (eatures a(in(ontile pbrosorcamo ((Jg. 340, b)
Rich yield
Clusters, runs or fascicular fragments of three­
dimensional tightly packed spindle cells

The CYlOlogical Features of Soft Tissue
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The cellular population is uniform, nuclei bland with slight

atypia
Mitoses

Differen6al diagnosis
Embryonal rhabdomyosarcoma
Childhood fibromatosis
Fibrous hamartoma of infancy
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Fig. JJ. Fibrous hamanoma of infancy, In
our single case there were fragments of
mature fat (a) as well as three-dimensional
cell-tight fascicles of spindle cells (b). HE.
Low magnification.

Comment
In our limited experience the spindle cell population is

very similar in FNA smears of fibrous hamartoma and of
infantile fibrosarcoma. Infantile fibrosarcoma showing a

___ b

mixture of round and spindle cells may be mistaken
for rhabdomyosarcoma. Ie and EM are helpful in this
differential diagnosis.
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Fig. 34. Infantile fibrosarcoma. a In our
only case there was an abundant yield of
three-dimensional faseieular fragments com­
posed of tightly packed spindle cells. HE.
Low magnification. b The cell population is
uniform and has bland, slightly atypical
spindly nuclei. HE. High magnification.

Fibrohistiocytic Tumours

a

b

Some of the variants of fibrohistiocytic tumours are the
most common objects of FNA. Myxofibrosarcoma and
'malignant fibrous histiocytoma' arc the most frequent
sarcomas referred for FNA, localized giant cell tumour of

The CylUJugi.:al Features uf Sufi Tissue
Tumours in Fine Needle Aspiration Smears
Classified According to Histotype

tendon sheath is part of the soft tissue tumour spectrum in
every FNA clinic and some cases of dcnnatofibrosarcoma
protuberans are also biopsied.
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Benign TumouTS

Localized Tumour afTendon Sheath
This is a common tumour of the digits, presenting as a

painless, slowly growing nodule usually 1-3cm in diameter
at the time of FNA biopsy.

Histopathology
The tumour is composed of rounded mononuclear cells,

osteoclast-like giant cells, xanthoma cells, siderophages and
inflammatory cells in variable proportions. The stroma may
be hyalinized in Some tumours, and cellular examples may
exhibit numerous mitoses.

The I.:ytologkal features ill FNA Slnt;:ar..; matd, the histo­
logical pattern fairly well.

Cytologicol feotures of locolized tumour of tendon sheoth
(,g. 35<>-<)

Variable yield; lesions with extensive hyalinization are
poor in cells
Mononuclear, rounded cells with rounded vesicular
nuclei, dispersed and in clusters
Moderate anisocytosis and anisokaryosis common
Variable presence of multinucleated osteoclast-like giant
cells
Variable presence of hiStiocytes (with foamy, vacuolated
cytoplasm and/or haemosiderin laden)
Mitoses may be present

Comment
The clinical presentation and the cytological features are

indicative of this diagnosis.

Molignollf Tllmours

Del"ll/atofibmsaI'COII/a protuberans

Dermatofibrosarcoma protuberans is most commonly
seen in adults, often with a long, 5 years or more, history
of a slowly growing dermal/subcutaneous tumour. Tum­
ours referred for FNA arc almost exclusively exophytic­
nodular.

Histopathology
The most characteristic pattern is that of relatively bland

spindle cells with elongated nuclei arranged in a storiform
pattern. The typical immunohistochemical profile is a double
positivity for vimentin and CD34. The cytological features
have been described in two series [53, 54].

Cytologicol feotures ofdermoto~brosorcomo protuberons
mg. 360-<1)

Uniform population of spindle cells, dispersed, clustered
or in three-dimensional cell-rich fascicles (fasciCl.llar
arrangement)
Moderate variation in nuclear size and shape, bland
nuclear chromatin, small nucleoli
Occasionally adipose tissue fragments infiltrated by runs
of spindle cells

Differemial diagnosis
Cellular fibrous histiocytoma
Other spindle cell sarcomas located in the cutis-subcutis

Comment
Cellular smears from dermatofibrosarcoma protuberans

are most often considered as low-grade malignant spindle
cell sarcoma. The most important differential diagnosis is
cellular benign fibrous histiocytoma. The presence of
histiocytes and/or giant cells favours histiocytoma. Funher­
more, the spindle cells in fibrous histiocytoma are CD34
negative.

Malignant Fibmus Histiocytoma
Since MFH was recognized as a specific sarcoma entity

in 1963, it has almost universally been regarded as the most
common soft tissue sarcoma. However, during the last 10
years tile wllcepl of MFH as a specific entity lias bt:ell
questioned because of the obvious clinical and morphologi­
cal heterogeneity among the various subtypes, storiforml
pleomorphic, myxoid, giant cell, angiomatoid and inflamma­
tory. Because of this clinical and morphological hetcrogene­
ity, it has been suggested that MFH may represent an
anaplastic variant of a number of other soft tissue sarcomas
with a specific line of differentiation. rn retrospective evalu­
ations of sarcomas primarily diagnosed as MFH, especially
the storiformlplcomorphic variant, it has been shown that
myogenic, lipogenic and Schwann cell differentiation has
been present in parts of the tumours in question [84, 85].
Angiomatoid as well as myxoid MFH have been regarded as
specific entities [86].

Due to these current opinions we avoid the diagnosis
of MFH in FNA material. We suggest descriptive diag­
noses such as pleomorphic sarcoma or high-grade malig­
nant spindle celllpleomorphic sarcoma unless a specific
line of differentiation can be proved by the combined
evaluation of routine stains and ancillary methods.
Pleomorphic sarcoma of the 'MFH type' has been micro­
scopically evaluated in FNA samples in two large series
[26. 27).

46 Thc Cytological Fcaturcs of Soft Tissuc
Tumours in Fine Needle Aspiration Smears
Classified According to Histotype



<

•...
•

Fig. 15. Localized tumour of tendon sheath. a Mononuclear. rounded
tumour cells with rounded nuclei. Mild anisokaryosis is common.
MGG. High magnification. b More or less numcrous multinuclcated
osteoclast-like giant cells are always present in the smears. HE. High
magnification. c An iron stain (Prussian blue) highlights the
haemosiderin-Iaden histiocytes. Prussian blue. High magnification.

Cytological features ofmalignant fibrous histiocytoma (fig. 37o-c)
Often highly cellular smears
Necrosis. cystic degeneration and haemorrhage often
present
Tissue fragments. cell clusters and dispersed cells in vary­

ing proportions
Variable proportions of atypical spindle cells. rounded or
polygonal cells with abundant cytoplasm, and multinucle­
ated large cells
Generally marked nuclear pleomorphism, irregular
coarse chromatin and prominent nucleoli
Mitotic figures, including atypical

Differential diagnosis
Soft tissue metastasis from anaplastic large cell carcinoma
Soft tissue metastasis from sarcomatous melanoma
Soft tissue presentation ofALCL (sarcomatous giant cell
variant)

The Cytological Features of Soft Tissue
Tumours in Fine Needle Aspiration Smears
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Comment
Anaplastic carcinoma, malignant melanoma as well as

ALCL may present the same pleomorphism, including a
mixture of atypical spindle cells and multinucleated giant
cells, as in pleomorphic sarcoma. Cytological features indi­
cating epithelial differentiation are small moulded groups
of tumour cells looking like 'owls' eyes'. The cellular popu­
lation in ALCL, although pleomorphic, is predominantly
made up of rounded cells with dark blue cytoplasm (MGG)
with Ihe presence of Reed-Sternberg-like cells. One excep­
tion is the sarcomatous variant of ALCL. Immunocyto­
chemistry is the best ancillary method to apply in the
differential diagnosis. The lymphoma cells are always
strongly positive for CD30 and in the majority of cases for
EMA. According to the literature up to 80% of ALCL arc
ALK positive as well. Cytokeratins, HMB45 and Melan A,
are other useful antibodies in the differential diagnosis.
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Fig.36. Dcrmatofibro5aTwma protubenm$. a Spindle cells forming
three-dimensional, cell-tight fascicles. HE. Low magnification.
b Stripped nuclei and a cytoplasmic background substance are often

present. MGG. LQw magnification. c, d The tumour cclls exhibit mild
pleomorphism, bland nuclear chromalin and small nucleoli. HE,
MGG. High magnification.

Myxofib/Vsarcoma (Myxoid 'Type ofMFH)
The typical clinical presentation of myxofibrosarcoma is

that of a subcutaneous tumour. Myxofibrosarcoma occurs
most commonly in the limbs ofelderly patients (60-80 years
of age) [86].

cellular areas. Tumour cells with vacuolated cytoplasm are
also found (pseudolipoblasts).

The appearance of myxofibrosarcoma in smears has been
reported in two series [28, 29),

HislOpathology

Low.grade malignant tumours are predominantly com­
posed of slightly atypical spindle and stellate cells while
high·gradc sarcomas arc pleomorphic showing marked cel­
lular atypia and multinucleated tumour cells. Irrespective of
the malignancy grade, numerous thin-walled curvolinear
vessels are present in the myxoid background in fewer

Cytological (eatures o(myxo~brosarcoma (fig. 38o-e)
Abundant myxoid background: macroscopically aspirates
often appear as droplets of haemorrhagic glue-like fluid

Dispersed cells, small cell dusters and cellular aggregates
In low-grade tumours predominantly mildly atypical spin­

dle cells with a few scattered large rounded polygonal
cells
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Some cells have a vacuolated cytoplasm or contain
droplets of mucoid material (blue-violet in MGG)
Marked nuclear pleomorphism in high-grade tumours
Fragments of curved vessels present in the myxoid back­
ground; few vessels in relation to cell clusters or aggre­
gates

Differential diagnosis
Intramuscular myxoma
Nodular fascjjris
Myxoid liposarcoma
Low-grade fibromyxoid sarcoma

Comment
The distinction between nodular fasciitis. intramuscular

myxoma and low-grade myxofibrosarcoma is most important
from the clinical point of view. The vascular architecture is one
discriminating cytological feature. In myxoma and in nodular
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Fig. 37. "Malignanl fibrous histiocytoma'. a A cellular cluster of
pleomorphic tumour cells. Note the marked variation in cell size,
MGG. Low magnification. b Typical pleomorphic appearance in a
smear of a 'malignant fibrous histiocytoma'. HE. High magnifica­
tion. c Mitotic figures arc a common finding in high-grade malignant
tumours. MGG. High magnification.

fasditis, no or only individual fragments of coarse vessels are
found in the myxoid background, while myxofibrosarcoma
frequently exhibits curved courser vessel fragments best
observed in pancicellular areas.

Ie is of limited value. 5-100 protein positivity in
lipoblast-like cells is a feature of myxoid liposarcoma.

The tumour cells in myxofibrosarcoma are focally aetin
positive and consistently vimentin positive.

Smooth Muscle Tumours

Benign smooth muscle tumours are infrequently needled.
Cutaneous leiomyoma as well as angioleiomyoma are, in our
experience, seldom referred for FNA.

The very uncommon deep leiomyoma of sofltissue, how­
ever, is biopsied occasionally.
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Fig. 38. My:<ofibrosarcoma, low and high grade. a Cell clusters and
dispersed cells in a myxold background. MGG. Low magnification.
b Mildly atypical spindle cells from a low-grade tumour. MGG. High
magnification. c Cellular atypia is obvious in this high-grade tumour.
HE. High magnil1c3lion. d, e Irrespective of grade. curved vessel
fragments in the myxoid background arc an important diagnostic
sign. HE. High magnification.
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Leiomyosarcoma is one of the most frequent sarcomas
referred for FNA.

Benign Tumours

Deep Leiomyoma ojSoft Tissue
This rare tumour is most common in the limbs and trunk.

It is a slow-growing, well-circumscribed tumour, often 5 em
or more at diagnosis.

Histopathology
Deep leiomyomas are usually well-demarcated ttlmours

with a lobular pattern. They are composed of typical smooth
muscle cells. Hyalinization and a focally myxoid matrix are not
uncommon. Deep leiomyomas are difficult to differentiate
from low-grade leiomyosarcomas.

It has been stressed that tissue sections must be thoroughly
investigated for mitotic figures; a diagnosis of deep leiomy.
oma is considered incorrect even if individual mitotic figures
are found [87}.

There are FNA smears from 5 cases of deep leiomyoma in
our material.

Cytologicol features ofdeep leiomyoma ((Ig. 390, b)
Clusters of loosely attached cells, small aggregates and
dispersed cells
A bluish-red background matrix (MGG) is often seen in
aggregates
Elongated nuclei; presence of blunt-ended, cigar-shaped
and truncated nuclei
Finely granular chromatin and small nucleoli
Preserved, dispersed cells have elongated grey or blue
cytoplasm (MGG)
Moderate anisocytosis and anisokaryosis
No mitotic figures

Differential diagnosis
Extra·abdominal desmoid
Low-grade leiomyosarcoma
low-grade MPNST
Monophasic fibrous synovial sarcoma

Comment
Under low power the smear patterns of desmoid and

leiomyoma are remarkably alike but the collagenous stromal
fragments with degenerate nuclei, typical for dcsmoid, are
not present in leiomyoma. and typical smooth muscle cell
nuclei are not seen in desmoid. Smears from synovial sar·
coma are generally more cellular with larger, more cellular
aggregates, a more uni form cell population, and the presence

The Cytological Features of Soft Tissue
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of mitoses. Cigar·shaped and/or truncated nuclei are not
present. Low-grade leiomyosarconlll is the most important
diagnostic pitfall. Generally the tumour cells in leiomyosar­
coma have a coarser chromatin structure. The presence of
even a single mitosis should discourage the cytopathologist
to diagnose a deep leiomyoma.

lC is of help in the differential diagnosis. A positive reac·
tion with desmin or caldeSl110n or widespread positivity with
SMA indicates that the tumour is of smooth muscle origin.

A1/giomyoma (Allgiafeiomyoma)

Angiomyoma is a subcutaneous tumour usually on the
limbs of middle-aged adults. It is typically a small tumour
(up to 2 em), distinctly tender at palpation and painful at aspi­
ration. Angiomyomas are composed of smooth muscle cells
and thick-walled vessels.

Histopathology
Angiomyomas arc well-circumscribed tumours composed

of cells resembling smooth muscle cells. The cells are
intimately connected with smooth muscle cells of the thick­
walled vessels, which are pan of the tumour. The cells may
show moderate pleomorphism. Only one study on the cyto­
logical appearance of angiomyoma in FNA material has been
published [25].

Cytological features ofangiomyoma (fig. 40a, b)
Moderate to poor yield
Predominantly dissociated cells. small sheets occasionally
present
Spindle-shaped cells. some with features of smooth
muscle cells
Rather uniform cells with finely dispersed nuclear chro­
matin and occasionally small nucleoli
Fragments of collagenous matrix with embedded spindle
cells occasionally present
Fat cells infrequently included with the spindle cell popu­
lation; presence of macrophages

Differentiol diagnosis
Nodular fasciitis
Neurilemoma
Fibrous histiocytoma
Granular cell tumour
Glomus tumour
Cutaneous cylindroma
Melanoma (spindle cell type)

Comment
None of the 10 cases in the published study [25] were cor­

rectly diagnosed. From a clinical point of view it is imponant
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Fig. ]9. Deep leiomyoma. a A cluster of
loosely cohesh'c tumour cclls wilh blum­
ended benign-looking nuclei. and elongated
grey-blue eylOplasm. MGG. Low magnifica­
tion. b The uniform cigar-shaped nuclei and
the grey-blue cytoplasm are evident in
highcr magnification. MGG. Intermediate
magnification.

that the cytopathologist correctly diagnoses an angiomyoma
as a benign tumour and excludes nodular fasciitis since most
cases of nodular fasciitis regress and therefore only a wait­
and-sec strategy is adopted. As regards the other benign enti­
ties in the differential diagnoses, surgical intervention, if any,
is the same. If smears are cellular or moderately cellular it
is possible to exclude granular cell tumour and cutaneous

•
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cylindroma, as the cellular features of these lesions are not
present in angiomyoma. Glomus tumours typically are sub­
ungual and composed of rounded cells. Neurilemoma is the
most difficult pitfall as neurilemoma as well as angiomyoma
are painful at needling and the cellular composition of the
two entities is similar. Ifmaterial can be saved for IC, staining
for desmin and 5-100 is helpful.
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Fig. 40. Angiolllyoma. a A small group of
loosely cohesive uniform spindle--shaped cells
with mostly blunt-endcd nuclei. The cells arc
uniform with regular nuclei. HE. High magni­
fication. b Fragment of collagenous stroma
with individual tumour cells. HE. High
magnification.

a

Malignolll Tumollrs

Leiomyosarconlfl

Leiomyosarcoma is a cOllunon soft tissue sarcoma. All fOUf
main clinical variants (retroperitoneal, subcutancous-eutaneous,
deep-seated and originating fTom large veins) may be referred
for FNA. In our experience the subcutaneous-eutaneous or deep
subcutaneous twnours are most often needled.
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Histopathology
The typical pattern is fascicles of spindle cells with

eosinophilic cytoplasm and cigar-shaped, ovoid or rounded
nuclei. Nuclear segmentation and paranuclear vacuoles are also
features associated with leiomyosarcoma cells. Nuclei in tan­
dem position and nuclear palisading may also occur. The
stroma may be focally or extensively myxoid or hyalinizcd.
High-grade malignant leiomyosarcoma often exhibits marked
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Fig. 41. Leiomyosarcoma, fascicular pattern. a Fascicular frag­
ments of cohesive cells. Note the few dispersed large cells in the
background. MGG. Low magnification. b Moderately pleomor­
phic elongated blunt-ended, cigar-shaped or truncated (arrows)

pleomorphism with the presence of multinucleated tumour
giant cells, admixture ofosteoclast-like giant cells and necrosis.

In FNA smears three different patterns arc present: pre­
dominantly fascicular, predominantly pleomorphic and
fascicular/pleomorphic. One series of the cytological­
histological correlation of leiomyosarcoma has been
published [30].

Cytological (eatures of leiomyosarcoma. predomjnonrJy fascicular
pattern (fil!. 4 1a-d)

Very variable yield; sarcomas with hyaline degeneration
difficult to aspirate
Fascicular fragments and cellular aggregates of cohesive cells

•
I.-_~ """_'::;"' ----'b

nuclei. HE. High magnification. cNuclci in 'tandem position'. HE.
High magnification. d Nuclei in 'tandem position'. ThinPrep
preparation. Pap. High magnification.

Magenta-coloured or blue background matrix in cellular
aggregates and fascicles
Cytoplasmic borde~ indistinct in aggregates and fascicles
Moderately pleomorphic elongated nuclei of which many
are blunt-ended, cigar-shaped and truncated; nuclei in'tan­
dem pOSition'
Often coa~e nuclear chromatin, nucleoli may be prominent
Variable presence of dispersed cells, often with large
hyperchromatic. degenerate stripped nuclei

Differential diagnosis
Deep leiomyoma
Neurilemoma (especially ancient neurilemoma)
Desmoid fibromatosis
MPNST
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Fig.42. Leiomyosarcoma, pleomorphic pat­
tern. a Marked cellular and nuclear pleomor­
phism with the presence of multinucleated
tumour cells with mainly rounded nuclei.
HE. High magnification. b Immunocyto­
chemical staining with anlidesmin may help
10 make a specific diagnosis of leiomyosar­
coma in a case orplcomorphic sarcoma. Cell
block preparation. High magnification. b

Comments
The cellular atypia is generally less marked in deep

leiomyoma. The presence of mitosis (even a single one)
suggests leiomyosarcoma. Neurilemoma is an important
pitfall as the spindle cell nuclei in some leiomyosar­
comas aspirates are thin, elongated, wavy or have pointed
ends. There is a risk of mistakenly diagnosing dcsmoid
fibromatosis if the yield from a leiomyosarcoma is scanty.

The CytuJugi.:al Fealures urSull Tissue
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Ie is helpful in the differential diagnosis. Leiomyosar­
comas arc negalivc for S·l 00 protein and cxtcnsive positivity
for desmin or caldesmon excludes desmoid. EM is also a valu­
able adjunct displaying filaments with focal densities, pinocy­
tosis and cxtcrnallaminac.

Cytological features of leiomyosarcoma; pleomorphic pattern
«<g. 420, b)

Dispersed cells and cell clusters; few fascicular fragments
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Necrosis
Marked cellular and nuclear pleomorphism; multinucle­
ated tumour cells
Preser....ed cells often ha....e abundant grey-blue (MGG) or
eosinophilic (wet-fixed smear) cytoplasm
Atypical spindle cells; variable amount of tumour cells of
'smooth muscle type'
Variable numbers of rounded cells with atypical rounded
nuclei
Epithelioid-like cells
Osteoclast-like giant cells may be present

Differential diagnosis
Other types of pleomorphic sarcoma
Soft tissue metastasis of anaplastic carcinoma
Soft tissue metastasis of sarcomatous malignant
melanoma

Comment
Scattered atypical spindle cells with cigar-shaped or blunt­

ended nuclei arc prescnt in most aspirates from pleomorphic
leiomyosarcoma. The rounded epithelioid-like cells, especially
when in small clusters, may be misinterpreted as carcinoma
cells.

IC is of help although focal positivity for keratin antibod­
ies may be seen in leiomyosarcoma. Focal positivity for
myoglobin (negative in leiomyosarcoma) is of help in the
differential diagnosis of pleomorphic rhabdomyosarcoma.
We have cases on file where electron-microscopic examina­
tion helped to establish the diagnosis of pleomorphic
leiomyosarcoma.

Skeletal Muscle Tumours

Benign (rhabdomyoma) as well as malignant (rhabdo­
myosarcoma) skeletal muscle tumours are generally uncom­
mon soft tissue tumours. Only vcry few cases are recorded in
the files of most cytology laboratories with the exception of
those collaborating with musculoskeletal tumour centres or
paediatric oncology centres in which FNA is part of the diag­
nostic workup.

Of the various rhabdomyoma entities, adult rhabdomyoma
is the most commonly needled one.

Benign Tumours

Adull Rhabdomyoma
Adult rhabdomyoma is most common after the age of 40

and is typically found in the head and neck region. The
longue and the floor of mouth are favoured sites.

Histopathology
Adult rhabdomyomas are composed of large rounded and

polygonal cells with abundant eosinophilic granular cyto­
plasm and small nuclei with prominent nucleoli. The cyto­
plasm is often vacuolated due to dissolved glycogen. Cross
striation is focally present in most tumours and intracyto­
plasmic crystalline structures are found in many cases.
Immunohistochemical1y the cells stain for desmin, myoglo­
bin, and muscle-specific actin. S-IOO protein positivity has
been described focally.

Adult rhabdomyoma in FNA smears has been described in
individual cases [88, 89].

Cytologicol feotures ofadult rhobdomyoma (pg. 430, b)
Large elongated or rounded cells with abundant
eosinophilic cytoplasm (wet-fixed smear) and small nuclei
with prominent nucleoli
Stripped nuclei common
Granulated cytoplasm. cross striation rare (in spite of the
focal presence in tissue sections)
Cytoplasmic vacuoles

Differential diognosis
Hibernoma
Granular cell tumour

Comment
The cytological features of adult rhabdomyoma corre­

spond well with those seen in tissue sections. Although
hibernoma cells in FNA smears are granulated and vacuo­
lated, they are generally smaller than rhabdomyoma cel1s and
display smaller cytoplasmic vacuoles. Cells of granular cell
tumour, which also often involves the tongue, have no cyto­
plasmic vacuoles.

IC is of diagnostic help. Diffuse S-IOO protein staining is
typical for granular cell tumour, while desmin and myoglo­
bin are negative. If S_I 00 protein is expressed in rhabdomy­
oma it is present focal1y.

Maligllall/ Tumours

Rhabdomyosarcoilla
During the last decade various suggestions have been made

as regards the classification of rhabdomyosarcoma. At present
four classifications are in usc: the modified conventional clas­
sification, the International Society for Paediatric Oncology
Classification (SlOP), the National Cancer Institute
Classification (NCI) and the International Classification of
Rhabdomyosarcoma (lCR) [90, 91J. Common to all are
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Fig.43. Adult rhabdomyoma. a Large, cyto­
plasm.rich rounded and IlOlygonal cells with
dccp·bluc cytoplasm and multiple small
nuclei. MGG. High magnification. b A large
elongated rhabdomyoma cell with granulated
cytoplasm. MGG. High magnil1calion. b

the three main 'classic' subtypes: embryonal, alveolar and
pleomorphic.

The NCI and ICR classifications stress that embryonal
rhabdomyosarcoma (all variants) belong to a prognostically
favourable group while the alveolar type, including all rhab·
domyosarcomas showing an alveolar pattern focally, are con-

TIle Cytulugil:al Fealures uf Sufi Tissue
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Classified According to Histotype

sidered prognostically unfavourable. Pure pleomorphic
rhabdomyosarcoma is an aggressive sarcoma in adults.

Emblyonaf Rhabdomyosarcoma
Close to 50% of all rhabdomyosarcoma are embryonal,

most common in children below the age of 10. The most
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common sites are the head and neck region, genitourinary
tract and pelvis and retroperitoneum.

Histopathology
The histological pattern is very variable as regards both

cellularity, presence of myxoid areas and cellular pleomor.
phism. The cellular composition is a blend of rounded or
spindly primitive cells and rhabdomyoblast-like cells, which
may be tadpole-shaped, strap-shaped, triangular or rounded.
The predominantly paratestieular spindle eell variant of
embryonal rhabdomyosarcoma is principally composed of
eosinophilic spindle cells.

Practically all embryonal rhabdomyosarcomas stain for
desmin, muscle-specific actin, MyoDI and myogenin. The
cytological appearance ofembryonal rhabdomyosarcoma has
been reported [40, 44].

Cytological features ofembryonal rhabdomyosorcoma (fig. 44o-c)
Variable presence of myxoid background matrix
Dispersed cells, cell aggregates and clusters of loosely
cohesive cells
Cellular pleomorphism
Predominance of primitive spindle cells or rounded cells
with rounded nuclei. or a mixture of both
Variable presence of cells with rhabdomyoblastic fea­
tures; tadpole-like. strap-shaped. ribbon-like or elongated
Eosinophilic (wet-fixed smear) or grey-blue (MGG) cyto­
plasm in rhabdomyoblast-like cells
Variable tumour cell chromatin structure; nucleoli may be
prominent

Differential dicJgnosis
Desmoid fibromatosis
Alveolar rhabdomyosarcoma
Synovial sarcoma (monophasic fibrous type)
Leiomyosarcoma
Infantile fibrosarcoma

Comment
Smears of embryonal rhabdomyosarcoma composed

predominantly of primitive round eells with rounded nuclei
may resemble those of alveolar rhabdomyosarcoma. The
cells are, however, larger than those of the alveolar type
and anisocytosis and anisokaryosis are more marked.
Smears of the spindle cell variant of embryonal rhab­
domyosarcoma may consist almost exclusively of atypical
spindle cel1s and typical rhabdomyoblasts may be difficult
to find.

One diagnostic pifall is leiomyosarcoma, although this
tumour is rare in children. A positive desmin stain excludes

non-myogenic spindle cell sarcoma and a positive staining
with MyoD I or myogenin confirms skeletal muscle origin.
EM is also a valuable diagnostic asset.

Alveolar Rhabdomyosarcoma

About one third of all rhabdomyosarcomas belong to the
alveolar subtype. Alveolar rhabdomyosarcoma is most com­
mon between 10 and 25 years of age. The limbs are the
favoured site, but the trunk and head and neck region are also
common sites.

Histopathology
The dominant neoplastic cells are small- to medium-sized,

rounded, ovoid or pear-shaped with round or oval nucleus
and scanty cytoplasm. Nuclei arc hyperchromatic, occasion­
ally with prominent nucleoli. Multinucleated giant cells with
peripherally located nuclei are a common finding in tissue
sections.

Like embryonal rhabdomyosarcoma, the alveolar variant
is positive for desmin in praclically all cases. The majority
stain for myogenin and MyoDI. Aberrant expression of
cytokeratin, NSE, S-IOO protein and CD99 has been
described. A specific chromosomal aberration [t(2;13)
(q35;qI4)] is found in almOSI all cases of alveolar rhab­
domyosarcoma, resulting in a fusion transcript between the
PAX) and FK.HR genes.

In many publications alveolar rhabdomyosarcoma has
been evaluated cytologically [39-43].

Cytological features ofalveolar rhabdomyosarcoma
mg·45a-g)

Often highly cellular smears
Dispersed cells and clusters of loosely cohesive cells
Many stripped nuclei, blue-grey background of smeared
cytoplasm
Preserved cells smalt- to medium-sized. rounded. ovoid or
pear-shaped with scanty cytoplasm; uniform cellular pattern
Coarse chromatin and often prominent nucleoli
Cytoplasmic vacuolation
Mitotic figures
Rhabdomyoblastic differentiation in variable proportion
of tumour cells; eccentric nuclei. eosinophilic (wet-fixed
smear) or grey-blue (MGG) cytoplasm
Occasionally multinucleated tumour cells

DifferenticJl diagnosis
Ewing family of tumours
Neuroblastoma
Poorly differentiated synovial sarcoma
Small-cell malignant melanoma
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Precursor lymphoma
Granulocytic sarcoma

Comment
Alveolar rhabdomyosarcoma is a true small round cell

malignancy and when definitive treatment is based on FNA
the cytological diagnosis should be supplemented with special
diagnostic methods. Our experience is similar to others in that
IC as well as EM are valuable diagnostic adjuncts. Cytogenetic
and molecular genetic analyses are promising diagnostic tools.

As pure alveolar rhabdomyosarcomas and all rhab­
domyosarcomas with a focal alveolar pattern arc considered
therapeutically unfavourable neoplasms, it is clinically
important to correctly distinguish between alveolar and
embryonal rhabdomyosarcoma in FNA smears. There are
different opinions in regard to this subclassification. Our
experience corresponds with that of Atahan et al. [40] that it
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Fig. 44. Embryonal rhabdomyosarcoma. a A clustcr of poorly cohe­
sive rounded. pleomorphic cells with rounded nuclei and prominent
nucleoli. MGG. High magnification. b Tadpole-like tumour cells.
MGG. oil. c Pleomorphic spindle cells. MGG. High magnification.

is possible in most cases to subtype rhabdomyosarcoma in
embryonal and alveolar variants [92].

PleomOlphic Rhabdomyosarcoma
Pleomorphic rhabdomyosarcoma is the least common of

the rhabdomyosarcomas. It is a sarcoma usually found in
adults, most often in those older than 50 years. The majority
of cases arise in the limbs.

Histopalhology
Pleomorphic rhabdomyosarcoma is a high-grade malig­

nant sarcoma exhibiting abundant marked cellular and
nuclear atypia cells. It is composed of atypical spindle cells
and large, often bizarre tumour eosinophilic cytoplasm.
Multinucleated tumour cells are also part of the cellular
pattern. Pleomorphic rhabdomyosarcoma is a rare sarcoma
and only individual cases are represented in our files.
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Cyro/ogical feawres of pleomorphic rhabdomyosarcoma
mg. 460. b)

Dispersed cells and cell clusters
Marked cellular and nuclear pleomorphism
Atypical spindle cells. large atypical rhabdomyoblast-like
cells with abundant eosinophilic cytoplasm (HE). multi­

nucleated tumour cells
Differential diagnosis

Other types of pleomorphic sarcoma

Comment
Pleomorphic rhabdomyosarcoma and pleomorphic

leiomyosarcoma may exhibit Quite a similar cytomorphology
in smears. As dcsmin is positive in both tumours, specific
skeletal muscle markers such as monoclonal myoglobin,
MyoDl andlor myogenin should be included in the antibody

The Cytological Features of Soft Tissue
Tumours in Fine Needle Aspiration Smears
Classified According 10 Hislotype

_____......... .. 46.

Fig.45. Alveolar rhabdomyosarcoma. aA cellular smear ofdispersed
cells and cell clusters in a blue-grey background of dispersed cyto­
plasm. MGG. Low magnification. b Typical rttabdomyoblasts. HE.
High magnification. c MGG. High magnification. d. e Immuno­
cytochcmistry. Strong dcsmin positivity (d) and strong MyoDI
nuclear positivily (e) in a cell block preparation. ( EM examination.
Rhabdomyoblast at low magnification. g The typical filaments wilh
Z-bands are evident al high magnification.
Fig. 46. Pleomorphic rhabdomyosarcoma. a. b Large pleomorphic,
cyloplasm-rich cells with features of highly atypical rhabdomy­
oblasts. HE. High magnification.

panel. The large atypical rhabdomyoblast.like cells are often,
at least focally, myoglobin positive.

Tumours of Peripheral Nerves

Among the various benign tumours and lesions of
peripheral nerves, neurilemoma (schwannoma) is the most
common in FNA-filcs. Neurofibromas arc occasionally
biopsied, especially in patients with von Recklinghausen's
disease and growing tumours which are referred with a ques­
tion of malignant transformation. There arc individual reports
ofFNA ofthe rare pcrincurioma, whilc case reports and a fcw
series of granular cell tumour have been published. MPNST
are infrequently subjected to FNA, and many of those
needled are associated with von Recklinghausen's disease.
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Benign Tumours

Neurilemoma (SchwomlOlllo)
Neurilemomas occur in all age groups but are most

frequent in persons between 20 and 50 years of age. They
occur in any part of the body but the most common sites are
the limbs, the head and neck region, retroperitoneum and
posterior mediastinum.

Among the five major benign tumours, lipoma, neurile­
moma, intramuscular myxoma, desmoid fibromatosis and
haemangioma, neurilemoma is the second most frequently
aspirated after lipoma according to our files. The cyto­
morphology as reported [20-22] is predominantly based on
the evaluation of histological Antoni A areas in surgical
specimens.

Cytologicol features of neurilemoma, Antoni A component
mg. 470-0

Tumour fragments of different sizes with irregular bor­
ders; 'pieces of a jig saw puzzle'
Few dispersed cells
Variable cellularity in fragments
The tumour cells in fragments have indistinct cytoplasm,
nuclei are embedded in a fibrillary background
Nuclear palisading variable
Typical nuclei are long and slender, comma- or
boomerang-shaped with pointed ends
Small rounded Iymphocyte·like nuclei may be part of the
cell population
Moderate nuclear pleomorphism; bland chromatin struc­
ture
OccasionallyVerocay-like bodies

Cytologicol features of neurilemoma, Antoni 8 component
Variable presence of myxoid background and cystic
degeneration
Mainly dispersed cells, few small tissue fragments
Inflammatory cells, histiocytes
Variable proportions of Antoni A and Antoni B features
are present in most samples of neurilemoma

Differential diagnosis
Spindle cell lipoma
Solitary fibrous tumour
Low-grade malignant MPNST
Leiomyosarcoma
Myxoid soft tissue tumours (cases with abundant myxoid
background matrix)

Comment
The needling ofmost neurilemomas triggers a sharp pain,

often radiating along the nerve. This is a valuable diagnostic
sign but the same type of pain may be encountered when
needling other types of soft tissue tumour situated close to a
nerve.

The most important pitfall is to misinterpret neurilemoma
aspirates as malignant, as MPN5T or leiomyosarcoma. This
is above all the case with ancient neurilemoma [93, 94],
which exhibits marked anisokaryosis and hyperchromatic,
large nuclei. However, the large nuclei are degenerate with
typical large nuclear vacuoles, 'kern-loch', and it is usually
possible 10 find typical Antoni A fragments in the smears
(fig. 48a--<:). Ie is ofdiagnostic help. S-l 00 protein positivity
indicates a peripheral nerve sheath tumour while positive
staining for desmin and/or smooth muscle actin indicates a
smooth muscle tumour. 5-100 protein positivity is of no help
in the differential diagnosis between neurilemoma and
low-grade MPNST. Usually the tumour fragments in
MPNST are homogenously cellular, the nuclear chromatin is
coarser and more hyperchromatic. The variant cellular
schwannoma is especially difficult to distinguish from low­
grade MPNST in smears [95]. However, cellular schwanno­
mas are always positive for S-IOO protein in almost every
cell, while MPNST often stain focally or not at all.
Individual mitotic figures do not indicate malignancy.

Neurofibroma
Neurofibroma is less common in FNA material than

neurilemoma. Most patients referred have von Reckling.
hausen's disease.

Histopathology
The stroma in neurofibroma is usually fibromyxoid but

may be collagenous or hyalinized. The lesional cells are
spindle-shaped with bent, wavy or comma-shaped slender
nuclei. Degenerate areas may show similar nuclear charac­
teristics as in ancient neurilemoma.

Neurofibroma is infrequently described in the cytological
litemture [22].

Cytologicol features ofneurofibroma (fig. 49a. b)
Variable yield (due to the content of collagen)
Variable amount of myxoid background substance
Stripped nuclei
Dispersed cells and loose clusters
Spindle cells with elongated nuclei, mixture of cells with
Schwann cell characteristics (wavy, irregular nuclei, nuclei
with pointed ends) and fibroblast-like cells
Bland chromatin structure
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Differential diagnosis
Neurilemoma with a predominant Antoni B component
Intramuscular myxoma
Solitary fibrous tumour

Spindle cell lipoma
Low-grade myxofibrosarcoma
Low-grade MPNST

Comment
Neurofibroma with abundant myxoid matrix may be

falsely diagnosed as a number of other myxoid neoplasms.
Neurofibroma with atypical cells may be misinterpreted as
low-grade malignant MPNST. Neurofibroma is a difficult
cytological diagnosis. It is most commonly diagnosed as
'benign myxoid spindle cell tumour'. A variable amount of
the spindle cells stains for S-l 00 protein.
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Fig. 47. Neurilemoma. a The typical appearance ofneurilcmoma ill a
smear under low power: variably cellular. variably sized tumour frag­
melllS. HE. Low magnification. b, c The tumour cells have indistillct
cYlOplasm and the nuclei are embedded in a fibrillary background.
MGG. High magnification. d A Verocay.1ike body. HE. Low magnifi.
cation. e EM preparation ofan FNA biopsy from a neurilemoma in low
magnification. Cells with spindly nuclei connected by interdigitating
cell processes. (Belween the cells bundles of long spaced collagen.
Fig. 48. Ancienl neurilemoma. a Marked anisokaryosis. hyper­
chromatic nuclei. MGG. High magnification. b One of lhc nuclei
in this cluster shows a ·kern-Ioch'. MGG. High magnificalion.
c Positive 5-100 protein staining in an ancient neurilemoma. Cell
block preparation.

Granular Cell TUII/our
Granular cell tumours occur in any age group, but are

most common in middle-aged people. They arc rare in
children. They arc more often subcutaneous than deeply
localized. The tongue is a fairly common site and granular
cell tumours in the breast are often needled in the diagnostic
workup of breast lesions. A comprehensive study of the cyto­
logical features of benign and malignant granular cell tumour
has been published [23].

Histopathology
Granular tumour cells arc rounded, polygonal or spindly

with abundant eosinophilic, granular cytoplasm. The nuclei
vary between small and dark or large and vesicular. A moder­
ate degree of nuclear atypia is not unconunon.



Fig. 49. Neurofibroma. a Myxoid back­
ground in tumour fragment composed of
rounded lind spindJe~shllpcd cells. MGG.
Low magnification. b Often. the twnour cell
population is dominated by fibroblast-like
cells. MGG. Medium magnification.

a

b

Cytological features ofgranular cell tumour (fsg. 50a-c)
Individual cells and cells in cohesive clusters
Stripped nuclei and cytoplasmic granular background
commonly seen
Preserved cells are rounded. polygonal or spindly with
abundant granular cytoplasm
Preserved cells have indistinct cytoplasmic borders
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Nuclei are mainly small, rounded, with finely granular
chromatin and small nucleoli
A number of cells with larger nuclei with coarse chro­
matin and large nucleoli is present in almost every case

Differential diagnosis
Hibernoma
Adult rhabdomyoma
Alveolar soft part sarcoma
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Carnmenl
The granulated hibernoma cells resemble granular tumour

cells but in hibernoma smears there is most often a mixed
population of ordinary fat cells and hibcrnoma cells, of
which many are vacuolated.

Ie and EM of aspirated material give diagnostic clues when
rhabdomyoma or alveolar soft part sarcoma are diagnostic
alternatives. The granular tumour cells are positive for S-l 00
protein and NSE and have characteristic ultrastructural features,
Le, innumerable lysosomcs filled with osmiophilic material.

Perineurioma
Pcrineurioma is a rare soft tissue tumour, the cells of

which resemble perineurial cells of normal perineurium.
CylOpalhologists might come across the soft tissue (extra·
neural) perineurioma. The few cases reported have occurred
in adults, most commonly in the superficial soft tissues.

..... ......'--__-=-_..;;..._----'b

Fig. SO. Granular cell tumour. a A cluster of loosely cohesive cells.
Thc cells are variably prcsen·cd. Thc cytoplasm is abundant and
panly dispersed in the background. MGG. Medium magnification.
b Rounded and polygonal cells with abundant cytoplasm and rounded
nuclei. HE. Medium magnification. c 5-100 protein-positive cells in
a cell block preparation.

Due to its myxoid matrix perineurioma is one of the
numerous soft tissue tumour entities exhibiting an abundance
of myxoid background substance in FNA material and
represents a differential diagnostic alternative among the
myxoid soft tissue tumours.

Histopathology
Perineurioma is composed of slender spindle cells

arranged in fascicles or a storiform pattern. The cellularity
is variable as is the type of stroma. The stroma might be
prominently myxoid or more or less collagenized. The
tumour cells have long, thin cytoplasmic processes.

Immunohistochemically the pcrineurioma cells are EM A­
positive like nonnal perineurial cells. They are 5-100 protein
negative. At elcctron-microscopic examination slendcr elon­
gated cells with thin cytoplasmic processes containing pinocy­
totic vesicles are seen. The cells are invested with basal laminae.
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Fig. 51. Perineurioma. a Dispersed and eluslered tumour cells in a
myxoid backgroWld matrix. Perineurioma shares this appearance in
smears at low magnificalion Wilh several other 'myxoid' soft tissue
tumours. MGG. low magnificalion. b The elongated intact lumour
cells have long cyloplasmic processes and bland nuclei. HE. Medium
magnification. c A group of pcrineurioma cells. The myxoid malrix is
Illore obvious in MGG-slained smears. MGG. Mediullllllagnil1cation.
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The cytological features of perincurioma have been

described in a single case [96]; the microscopic features
listed below arc collected from that case repon and our indi­
vidual cases.

Intramuscular myxoma

Low-grade myxofibrosarcoma
Fibromyxoid low-grade sarcoma

Cytological features or pcrineuriomo (fig. 5 1o-c)
Abundant myxoid background matrix
Variable cellularity
Elongated cells with ovoid, fusiform or rounded nuclei
Many stripped nuclei
Intact cells have long, thin bipolar cytoplasmic processes

Moderate anisokaryosis
Uniform chromatin structure
Scattered vessel fragments in the background matrix

Differential diagnosis
Neurilemoma with predominant Antoni B areas with
abundant myxoid background matrix
Neurofibroma

Comment
Aspirates from perincurioma arc most commonly diag­

nosed as 'benign myxoid soft tissue tumours' although the
cellularity and anisokaryosis might be misinterpreted as indi­
cating a low-grade myxoid sarcoma. A specific diagnosis of
perineurioma is most probably not possible without the help
of IC and/or EM.

Malignallt Tumours

Malignollf Peripherol Nerve Sheath Tumour
MPNST include those malignant tumours which arise

from the different cells of the nerve sheath (SchWalm cells,
perineural cells, fibroblasts). It is estimated that MPNST
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constitute 5-10010 of the soft tissue sarcomas. The majority
originate from neurofibroma or arise in peripheral nervcs.
Patients are usually adults, but MPNST may occur in chil­
dren and adolescents. Patients with neurofibromalosis have
an increased risk of developing MP ST.

MP ST more often arise from medium-sized and large
nerves than from smaller nerves. The thigh, bunock, upper arm.
brachial plexus and parnspinal nerves are the predominant sites.

Histopathology
The histological features of MPNST are very variable. Most

appear as spindle cell sarcomas. Illore or less fibrosarcoma­
like. Fascicles, a whorled arrangement of cells or a storifonn
pattern, are common p<1ltcms under low power. Cellular fasci­
clcs allcrnating with hypoccllular areas arc a common finding.
The tumour ccll is elongated and has a fusiform nucleus with
tapered or rounded ends. Wavy, buckled or comma-shaped
nuclei are typical features. Pleomorphic and multinucleated
tumour cells are found in a number of cases. Heterotopic
clements are present in 10-15% of tumours, most commonly
islands of mature bone and canilage. Skeletal muscle and
glandular elements are rare.

Immunohistochcmically. S-IOO protein positivity is pres­
ent in !x:tween 30 and 70010 of tumours, the staining is often
focal and there may be a small number of positive cells.
CD57 is reponed to stain a large number of MPNSTs but
unfonunalely other spindle cell sarcomas such as synovial
sarcoma and leiomyosarcoma may also be positive.

MPNSTs are characterized by many of Ihe same ultra­
structural features as arc seen in benign nerve sheath
tumours. Branching cytoplasmic processes containing
microtubuli and filaments are present as well as the coating
of cclls with basal lamina. Long-spacing collagen is yet

another feature.
The literature on FNA cytology of MPNST is rather

extensive but mainly as reports of individual cases. Two
relatively large series of the cytomorphology of MPNST
have been published [33, 34].

Cytological feolmes of MPNST IPt. 520-<1)
Dispersed cells and cell clusters or fascicles in variable
proportions moSt comrTlOfl pattern
A fibrillary background may be seen in dusters and
fascicles
Spindle-shaped cells with elongated. wavy or comma­
shaped nuclei predominate
Nuclei have tapered. pointed or rounded ends
Preserved cells often have thin bipolar cytOplasmic

processes

Variable presence of pleomorphiC and/or multinucleated
tumour cells
Nuclei hyperchromatic. often with prominent nucleoli
Heterotopic tissue rarely found

Epithe'oid MPN5T
Epithelioid MPNST features polygonal or rounded
epithel-like tumour cells

Diffe~ntiol diagnosis
Ancient neurilemoma
Cellular schwannoma
Leiomyosarcom3.
Synovial sarcoma
Fibrosarcoma
Pleomorphic sarcoma of another lineage
Carcinoma metastasis (epithelioid MPNST)

Comment
The majority of MPNST are diagnosed as spindle cell

sarcoma or pleomorphic sarcoma with FNA. The cellular
features may suggest MPNST but a diagnosis may be diffi­
cult, even with the help ofadjunctive methods. IC may be of
diagnostic help if S-I 00 protein is positive. The positivity in
MPNST is typically focal, extcnsh'c staining favours a cel­
lular schwannoma. egative staining wilh desmin. SMA and
muscle-specific actin excludes smooth muscle tumours and
negative staining with cytokemtin. EMA and CD99 excludes
most synovial sarcoma.

EM may indicate a Schwann cell origin. Low-grade
MPNST may be misinterpreted as a neurilemoma. Although
the cellular pleomorphism may be marked in ancient
neurilemoma, the large atypical, bizarre cells are not
numerous and usually the smears contain areas typical of
benign neurilemoma.

Mafignom Grrlllulal' Cell TU/IIol/1'
Malignant granular cell tumours are extremely rare.

Histopathological criteria of malignancy have been
proposed but some malignanl granular cell tumours cannot
be distinguished from benign ones. Features which have
been considered to suggcst malignancy are necrosis. a pre­
dominance of spindly tumour cells. cellular pleomorphism,
prominent nucleoli and mitoses.

VascularTumours

Vascular tumours comprise a diagnostically difficult
group of soft tissue tumours. A substantial number of more
or less rare subtypes. benign. borderline and malignant. have
been defined clinicopathological1y. HQ\.vevcr, cytological
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Fig.52. MPNST. a A group of loosely cohesive. modCT31cly atypical
cells with a fibrillary background. HE. Low magnification. b Spindle­
shaped cells Wilh elongated nuclei wilh pointed ends or comma­
shaped. Note fibrillary background. HE. Medium magnification.

criteria for diagnosis are lacking or incomplete in most types.
Many variants have so far not been described and for others
only individual case reports have been published.

Of the benign varieties, haemangioma (subcutaneous and
intramuscular) is the one most often referred for FNA. It has
been suggested that cytological criteria for a confident diag­
nosis of hacmangiorna may be present in smears [97] but in
our experience, a suggested diagnosis of hacmangioma is in
the majority of cases an exclusion diagnosis supplemented
by clinical and radiographic findings.

Cytological (eatures o(haemangioma (fig. 53a, b)
Haemorrhagic aspirates: the syringe may partially fill with

blood, even without aspiration

The CYlological Features of Soft Tissue
Tumours in Fine Needle Aspirnlion Smears
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c Variable nuclear pleomorphism. HE. High magnification. d Nuclei
in MPNST may have rounded ends similar 10 leiomyosarcoma. MGG.
High magnification.

Paucicellular smears

Small runs or groups of spindly cells in variable, often low
numbers

Intact cells have elongated nuclei with pointed ends and
thin cytoplasmic processes

Variable presence of histiocytes, including siderophages
Variable presence of fragments of adipose tissue with or

without vessel fragments
Differential diagnosis

Any benign soft tissue tumour, which is richly vascularized
and predominantly composed of spindle cells

Benign adipose tumours
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Fig. 53. Haemangioma. a A small group of
unifonn spindly cells. MGG. Medium magni­
fication. b Capillary vessel fr.lgmenls, an
unusunl finding in smears from haeman­
gioma. MGG. High magnification. Neither
a nor b are diagnostic ofhaemangioma per $C.

Comment
A suggested diagnosis of haemangioma is based on the

combined evaluation of the clinical investigation (haeman­
gioma in a limb usually increases in size during exercise and
decreases al rest), MRl imaging features, and the cytologi­
cal findings. A source for misinterpretation is the frequent

presence of adipose tissue in hacmangioma. The best way
to clinch a diagnosis of haemangioma is to prove that the
spindle cells are endothelial cells. As COJ4 is positive in
a number of non-vascular spindle celliumours, other endo­
thelial cell markers such as eD3l and factor Vill must be
applied.
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Malignant Tumours

Angiosarcoma
Angiosarcoma is typically a cutaneous tumour, less than

200!o are diagnosed in the deep soft tissues.

Histopathology
Differentiated tumours arc made up of irregular vascular

channels lined by endothelial cells of varying shapes, show­
ing pleomorphism and nuclear atypia. Clusters of tumour
cells are often multilayered and cell tufts and papillary
extensions arc common. Obvious vascular channels may be
difficult to find in poorly differentiated angiosarcoma.
Intracytoplasmic vacuoles containing individual or small
groups of erythrocytes may be the only sign indicating a
vasoformative tumour. A subset of angiosarcoma has large
and epithelioid tumour cells.

The majority of angiosarcomas stain for eml, less often
for CD34, and only occasionally do the tumor cells stain pos­
itive for factor VIJI. Up to half of epithelioid angiosarcomas
stain forcytokeratin and some for EMA. Electron-microscopic
examination may demonstrate endothelial differentiation
(Weibel-Palade bodies, pinocytosis and external laminae).

As in histological sections, the cellular composition of
angiosarcoma is very variable in smears including atypical
spindle cells, rounded and polygonal cells, binucleated cells,
variable chromatin texture and nucleolar size, and a variable
amount of cytoplasm. Three relatively large series describ­
ing the cytological features of angiosarcoma have been
published [47-49].

Cyto/ogicol feorures ofangiosarcoma (fig. 54~)
Variable cell yield
More or less haemorrhagic aspirates
Dispersed cells. cell groups and cell aggregates
Infrequently acinar-like structures with or without central
erythrocytes
A pleomorphic cell population is more common than a
predominant spindle cell population
Epithelial-like cells
Signet-ring-like cells with individual erythrocytes within a
cytoplasmic vacuole
Variable nuclear atypia

Differential diagnosis
Spindle cell sarcoma of various lines of differentiation
Pleomorphic sarcoma of various lines of differentiation
Malignant melanoma
Metastatic carcinoma

The Cytological Features of Soft Tissue
Tumours in Fine Needle Aspiration Smears
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Comment
The cell population of most angiosarcomas is recognized

as malignant in smears. A specific diagnosis of angiosar­
coma, based on the examination of routinely stained mate­
rial. is not often possible. Those cases where vasoformative
structures in the form of small acinar-like formations
with central erythrocytes or vacuolated cells with individual
erythrocytes arc found arc an exception. As evident from the
cytopathological features, one very important pitfall is to
mistake an angiosarcoma (especially epithelioid angiosar­
coma) for a metastatic carcinoma.

A reliable type-specific diagnosis requires an immunocy­
tochemical investigation with CD31 and factor VIII besides
CD34. The demonstration of cytoplasmic Weibel-Palade
bodies by EM is yet another method to confirm the endothe­
lial origin of the tumour cells.

PerivascularTumours

Glomus tumour and haemangiopericytoma are consid­
ered to be examples of perivascular tumours. A diagnosis of
haemangiopericytoma of the deep soft tissues, pelvic region
and retroperitoneum can occasionally be suggested by FNA.
The concept that all haemangiopericytomas are examples of
pericytie tumours has, however, been debated. It has been
suggested that the sinonasal haemangiopericytoma is com­
posed of cells resembling pcricytes while a pcricytic origin
has not been documented in haemangiopericytoma of soft
tissues and retroperitoneum. Several other soft tissue
tumours may have a haemangiopericytoma-like microscopic
pattern, especially the vascular architecture. Among the soft
tissue tumours with a haemangiopericytoma-Iike vascular
pattern the most important the eytopathologist should
consider are synovial sarcoma and solitary fibrous tumour
[98,99].

Glomus Tumour
Glomus tumours are generally small tumours, usually

less than 1em. The most common site is the subungual
region of the fingers followed by other parts of the extrem­
ities, mostly wrist and foot. Glomus tumours may, however,
appear in almost every part of the body. Patients arc usually
young to middle-aged adults. Characteristically the glomus
tumours are painful; radiating paroxysmal pain and cold
intolerance are common. These tumours are rare targets for
FNA since the most common small painful subungual
tumours arc almost never referred for needling. Individual
case reports of the cytomorphology ofglomus tumours have
been published [100).
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Fig. 54. Angiosarcoma. The cytological pallerns of angiosarcoma in
FNA smears arc variable. a A cluster of epithelial-like cells showing
mild to moderate nuclear atypia. HE. Medium magnification. bAn
epithelial-like cluster of tightly crowded cells. Note nuclear mould­
ing. MGG. Medium magnification. c;: A rather poor yield of dispersed
tumour cells with abundant cytoplasm and rounded atypical nuclei
Wilh prominent nucleoli. HE. Medium magnification. d. e Tumour
cells from a case of epithelioid angio~rcoma.Note vacuolated cell in
e. HE. High magnification.
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Flg.55. Glomus tumour. a A cluster of cells
separated by a myxoid fibrillary matrix.
MGG Medium magnification. b The tumour
cells have rounded bland nuclei with abun­
dant. poorly defined cytoplasm. HE. Medium
magnification.

Histopathology
Glomus tumours are composed of rounded uniform cells

with rounded uniform nuclei. They form sheets or clusters
surrounding blood vessels. The srroma is hyalinizcd or myx­
oid. The cells stain for SMA and vimentin and in some
tumours focally for desmin.
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Cytological features of glomus tumour (fig. 550, b)
Variable yield. often haemorrhagic aspirates
Dispersed cells and cell clusters
Variable amount of myxoid fibrillary background matrix
The lesional cells are of medium size with poorly defined
cytoplasmic borders and rounded or ovoid bland nuclei
with inconspicuous nucleoli
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Differential diagnosis
Angiomyoma
Epithelioid vascular neoplasms
Epithelial tumours

Comment
Needling of glomus tumours is, as in the case of neurile­

moma and angiomyoma, most often painfuL In Ihe common
sites such as the extremities, the diagnosis is facilitated by
clinical findings. In other sites glomus tumours may be dif­
ficult to distinguish from epithelial tumours and epithelioid
vascular neoplasms. IC is of diagnostic help. Negative stain­
ing forcytokeralins and endothelial cell markers such as CD31
and CD34 together with positive staining for SMA suggests
the diagnosis.

Haemal/gioperit..ytoma ofSoft Tissue
Histopathology
These arc usually macroscopically well·circumscribed

tumours. Cystic degeneration, haemorrhagic areas and
necrosis may be found. The typical microscopic pattern con­
sists of numerous, thin-walled often branching vessels. The
vascular pattern has been likened to stag horns. The tumour
cells surrounding the vessels are often randomly arranged or
arranged in bundles or sheets. The cells have elongated,
ovoid or rounded nuclei and show a rather uniform chromatin
structure. The cell margins are indistinct and the mitotic
activity is variable. Tumour cell necrosis, a high rate of
mitoses and the presence of pleomorphic, atypical cells are
features indicative of malignancy. However, tumours with
bland cells and low mitotic activity may also metastasize.
The diagnosis of soft tissue haemangiopcricytoma is consid­
ered a diagnosis of exclusion when other soft tissue tumours
with a similar architecture have been ruled out. In about half
of the haemangiopericytomas tested, the tumour cells,
besides the endothelial cells, stain for CD34. Desmin, actin
and C099 are negative. Ultrastructurally, the tumour cells are
fibroblast-like.

Our files include FNA samples from a few tumours con­
sidered to be histologically proven haemangiosarcomas after
exclusion ofsynovial sarcoma and ofsolitary fibrous tumour.

Cytological features ofhaemangiopericytoma (fig. 56a--c)
Often haemorrhagic aspirates, variable cellularity
Dispersed cells and cellular small tissue fragments
Many stripped nuclei
A branching vascular network seen in tissue fragments
Isolated branching vessel fragments with tumour cells
clustered on the vessel walls found occasionally

Small· to medium-sized tumour cells with elongated, ovoid
or rounded bland nuclei
Short bipolar cytoplasmic processes in intact individual cells

Differential diagnosis
Synovial sarcoma
Solitary fibrous tumour

Comment
The diagnosis of haemangiopericytoma is as difficult in

FNA smears as in histological sections. It is mandatory to
exclude synovial sarcoma, which may have similar features
in routinely stained smears. Due to the common CD34 posi­
tivity in both solitary fibrous tumour and hacmangiopcricy·
tom a, the distinction betwecn these two tumours is
sometimes not possible cytologically.

Paraganglionic Tumours

Paraganglionic tumours are neuroendocrine tumours of
neural crest origin associated with the autonomic ganglia.
The head and neck rcgion (carotid body, vagal body, glomus
jugulare), mediastinum (aortic body) and retroperi.
toneum (organs of Zuckerkandl) are the sites of origin.
The cytopathologist is mainly involved in the diagnosis of
carotid body paraganglioma. Mediastinal and retro­
peritoneal paragangliomas are infrequently investigated
with FNA.

Histopathology
Paragangliomas have variable morphological features.

Thc most characteristic pattern is tumour cells arranged in
small rounded nests (zell ballen) surrounded by thin-walled
vessels. Cords or ribbons, rosette-like or gland-like struc­
tures are other patterns. The tumour cells are mainly rounded
or polygonal, epithelioid-like with abundant cytoplasm, but
spindle-shaped cells also occur, Anisokaryosis varies: a not
uncommon finding is scattered large, atypical cells within an
otherwise rather uniform cell population. The cytoplasm is
finely granular, but may be vacuolated or may contain
intranuclear inclusions. The tumour cells stain positively for
NSE and chromogranin and synaplophysin can be demon­
strated in most tumours. The most important ultrastructural
finding is the presence of small dense-core granules, meas­
uring 100-200 nm in diameter.

Diagnostic criteria for malignancy in paraganglioma are a
debated issue. High mitotic activity, necrosis. marked
pleomorphism and vascular invasion have been proposed as
malignant features by some while others consider that
metastatic spread is the only reliable sign of malignancy.
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Of all paragangliomas, the cytological features of carotid
body paraganglioma (chemodectoma) have been most
thoroughly investigated [101-103].

Cytological features of paraganglioma (fig. 57a, b)
Individual cells and clusters of loosely cohesive cells

Occasional gland-like or follicle-like groupings
Mainly rounded or polygonal epithelioid.like cells with
rather abundant cytoplasm
Moderate cellular and nuclear pleomorphism
Scattered large cells with large. hyperchromatic nuclei
Red cytoplasmic granularity (MGG). similar to that of
medullary thyroid carcinoma

Differential diagnosis
Medullary thyroid carcinoma
Adenocarcinoma

The Cytological Features of Soft Tissue
Tumours in Fine Needle Aspiration Smears
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Fig. 56. Malignant hacmangiopericyloma. a Branching highly
cellular tissue fragments associated with dispersed cells, Synovial
sarcoma may have the 5.1me appearance under low power. MGG. Low
magnification. b, c The tumour cells arc small to medium-sized with
ovoid or rounded bland nuclei. MGG. High magnification.

Comment
Most tumours biopsied with FNA are carotid body para­

gangliomas in the neck. The main differential diagnosis in
this site is medullary carcinoma of the thyroid.

Malignalll Tumours

Malignant Paraganglioma
Cytological features favouring malignancy have not

been described. In histological sections, necrosis and mitotic

activity arc probably the most useful of the critcria thaI have

been suggested to indicate malignancy.

Extragastrointestinal Stromal Tumours

Tumours with a phenotype similar to gastrointestinal stro­
mal tumours (GISTs) may arise in the omentum, mesentery
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Fig. 57. Paraganglioma. a. A cluster of
poorly cohesive cells. Abundant. faintly
granular cytoplasm and moderaTe aniso­
karyosis. MGG. Medium magnificaTion.
b Nuclear pleomorphism may be prominent.
MGG. Medium magnification.

or in the retroperitoneum. They are uncommon but are
important differential diagnostic considerations versus other
mesenchymal tumours in those sites.

Histopathology
GISTs have a very variable morphology but usually one

of two patterns dominate: spindle cell and epithelioid. The

two patterns may coexist in some tumours. The epithelioid
population is composed of round cells of varying sizes with
eosinophilic cytoplasm and rounded nuclei. Cytoplasmic
vacuolation may be seen; at times cells resembling signet
ring cells arc observed. The epithelioid eclls are mostly
arranged in groups or nests in a collagenous or myxoid
stroma. The spindle cell population consists of fusifonTI cells
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with ovoid nuclei. The cells are arranged in fascicular bun­
dles or in a vaguely storiform pattern. Nuclear palisading is
occasionally seen.

The tumours may be hypercellular and show marked
cellular atypia including multinucleated large tumour cells.
The main immunohistochemical profile is a positive reaction
for c-kit (COl 17) and CD34. COli? is positive in almost all
cases and CD34 in about 50010. Some GISTs express SMA but
dcsrnin is negative.

Ultrastructurally the tumour cells may display neural as
well as smooth muscle features. GISTs often express activity
mutations of the c-kit gene.

During recent years several articles on FNA ofGISTs have
been published [104-106].

With FNA, as with histopmhological evaluation, two main
patterns are identified: the spindle cell type and epithelioid
type.

Cytological features of exrragasrroimestinal stromal tumour,
spindle cell type (fig. 580-<1)

Cellular smears
Cohesive clusters or fascicles of tightly packed cells
Stripped nuclei common
Nuclei spindly, ovoid. comma-shaped or cigar-shaped with
finely granular chromatin
Scanty cytoplasm, occasionally cytoplasmic processes
Cytoplasmic vacuoles occasionally seen

Cytological features ofexrragastrointestinal stromal tumour,
epitheUoid type (fig. 59a, bJ

Both dispersed cells and cells in groups or clusters
Rounded. polygonal or ovoid cells with relatively
abundant cytoplasm
Rounded or ovoid nuclei
Cytoplasmic vacuolation common

Differential diagnosis
Leiomyosarcoma
Peripheral nerve sheath tumours
Carcinoma

Comment
It is very difficult or almost impossible to confidently dis­

tinguish GIST from smooth muscle and peripheral nerve
sheath tumours in routinely stained smears. The diagnosis of
GIST in fine needle aspirates should be based on the com­
bined evaluation of routinely stained smears and IC (double
positivity of CD 117 and CD34 is an important diagnostic
sign). Mutational analysis of the C-kif gene in FNA aspirates
has been described [106].

The Cytological Features of Soft Tissue
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Primitive Neuroectodermal Tumours

Among the tumours categorized as PNET, the ones most
important to the cyIopathologist are the neuroblastoma and
the related ganglioneuroblastoma and ganglioneuroma, and the
extraskeletal tumours of the ES/PNET family. Tumours of the
ES/PNET family have a variable morphology and immunophe·
notype. The common denominator is their cytogenetic aberra­
tion, t(ll;22)(q24;qI2). Several investigators have found this
translocation or variants thereof, also involving 22ql2 (the
EWS gene) in about 90% of tumours investigated

Neuroblastoma
Neuroblastoma is the most common extraeranial solid

malignant tumour in children. Ninety pcrcent are diagnosed
before the age of5 years. As neuroblastoma and ganglioneu­
roblastoma originate in symphathetic ganglia, they are
mostly found in a paramedline position. The retroperitoneum
is the most frequent site followed by the mediastinum and the
sacral region. Not infrequently, the initial diagnosis ofa neu­
roblastoma is made with FNA of a metastatic deposit.
Metastases are most commonly found in bone, lymph nodes,
liver and skin,

Histopathology
The neuroblastoma is a typical example of the 'small

round cell tumour' of childhood. Neuroblastomas are com­
posed ofill-derined lobules of tumour cells bordered by thin
fibrovascular septa. The tumour cells have rounded or irreg­
ular nuclei with finely granular, clumped chromatin.
Nucleoli are inconspicuous. There is a variable amount of
intcrcellular fibrillary matcrial (neuropil) of neuritic cell
processes. Rosette-like structures with a central core of fib­
rillary material are a typical feature (Homer-Wright
rosettes). In undifferentiated neuroblastoma the fibrillary
matrix may be missing while large ganglion cell-like cells
are present in more mature tumours. Positive immunostain­
ing for NSE, chromogranin and synaptophysin is a common
finding, but staining for chromogranin and synaptophysin
may be negative in undifferentiated tumours, Ultrastruc­
turally, neuritic processes with neurotubules and uniform
dense-core granules are characteristic features. The cytolog­
ical features of neuroblastoma have been studied in several
cases [45, 46].

Cytological features of neuroblastoma (fig. 60a--d)
Most commonly a cell-rich yield
Cells both in clusters or groups and dispersed
Cells often embedded in a fibrillary background
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Fig. 58. Exlragastroinlcstinal stromal tumour, spindle cell lype.
a Under low power magnification there are both cellular tissue
fragments and dispersed cells. HE. Low magnification. b Nuclei arc
spindle-shaped. ovoid or comma-shaped with bland chromatin. MGG.

Cells often arranged in an Indian file pattern or in small
moulded clusters
Variable presence of rosette-like structures with a central
fibrillary core
Tumour cells have irregular, hyperchromatic nuclei and
unl- or bipolar cytoplasm with slender processes
Cells often have anastomosing cytoplasmic processes
Depending on the degree of differentiation there is a vari­

able presence of triangular or polyhedral ganglion cell-like
cells with abundant cytoplasm and rounded nudeolated
eccentric nuclei

Differential diagnosis
Alveolar rhabdomyosarcoma
ES/PNET family of tumours

__.-.b

d

High magnification. c The spindle-shaped nuclei may be di ffieult to
distinguish from smooth muscle cell nuclei. HE, oiL d Positive stain­
ing with CDI17 is necessary to confirm the diagnosis of extragas­
trointcstinal stromal tumour. CD 117 on een block preparation.

Precursor lymphoma/acute lymphoblastic leukaemia
Wilms' tumour

Comment
In a study of 19 neuroblastomas from our files, we found

the most common combination of cytological fea/urcs to be
neuropil, moulded clusters and anastomosing thin cytoplas­
mic processes (46]. Rosettes and cytoplasmic processes are
absent or rare in undifferentiated or poorly differentiated
neuroblastoma.

IC and EM are helpful in the diagnosis. NSE staining may
be focally positive and chromogranin and synaptophysin
negative in undifferentiated neuroblastoma.
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Fig. 59. EXlragaslrointeslinal stromal tumour.
round cell type. a A cluster of cpithelial­
like rounded cells with relatively abundant
cytoplasm and rounded nuclei. MGG. Medium
magnificalion. b Cells from round cell type
of GIST. HE. oil.

L- .......... --'b

Gangl;oneulVblastoma
GanglioneurobJaslOma is characterized by the presence

of differentiating ganglion cells besides the typical small
cells [107].

GanglioneulVma
There are few reports on the cytopathology of

ganglioneuroma in FNA samples [107]. The typical finding
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is a double cell population of large ganglion cells and
neurilemoma-like tissue fragments (fig. 61a-e).

ES/PNET Famify ofTumours
The majority ofpatiems are adolescents or young aduils.

The most common sites are the extremities and the chest
wall but tumours have been reported arising in lung, genital
organs, kidney and subcutis.
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Fig. 60. Neuroblastoma. a A highly cellular smear of clustered and
dispersed cells. Note rosette-like structure (arrow). MGG. Low
magnification. b Neuroblastoma cells in smears arc often arranged in
an Indian file pattern and/or in moulded clusters. MGG. High

Histopathology
The histological features of these tumours vary with the

degree of neuroectodermal differentiation. However, a lobu­
lar or trabecular pattern with richly vascularized fibrous
septa is the mosl common. Classic ES cells (the least differ­
entiated) have a pale cytoplasm and rounded or ovoid bland
nuclei with finely granular chromatin and inconspicuous
nucleoli. In morc differentiated tumours (PNET) the cellular
pleomorphism may be more marked, the nuclear chromatin
coarser and the nucleoli prominent. Roscnes with a fibrillary
centre and perivascular pseudorosenes may be numerous.
The so·called 'atypical ES' is characterized by larger cells
and more prominent anisocytosis and anisokaryosis than the

'--__ b

___~d

magnification. c A typical roselte-like structure with central neuropil.
HE. Medium magnification. d The tumour cells often have thin cyto­
plasmic processes, connecting one cell to another. MGG. High mag­
nification.

classic ES. Cytoplasmic glycogen is typically found in ES,
less so in PNET. Immunohistochemically, a positive staining
for CD99 is common to all variants. In addition, there is a
spectrum from only vimentin positivity (classic ES) to the
presence of various neuroectodermal antibodies such as
NSA, chromogranin and synaptophysin (PNET).
Ultrastructurally, there is, as with immunohistochemical
stainings, a spectrum of features, depending on the differen­
tiation: a paucity oforganelles and large glycogen deposits in
ES, an increasing presence of neurotubules and neurosecre­
tory granules and cell processes in PNET. The cytology of
classic ES as well as atypical ES and PNET has been quite
extensively studied in individual cases and series [108-113].
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Cytological features ofconventional ES (fig. 620. b)
Highly cellular yield as a rule
Cells both clustered and dispersed
Stripped nuclei and cytoplasmic background common
Double cell population: large cells with abundant fragile
cytoplasm with vacuoles or clear spaces and rounded
bland nuclei with inconspicuous nucleoli (large. light cells);
small cells with irregular dark nuclei and scanty cytoplasm
(small, dark cells); the dark cells are often arranged in
small moulded groups within the cell clusters

Cytological features ofatypical ES (fig. 63)
Cellular and nuclear pleomorphism more marked than in
conventional ES
Typical large light cells less numerous than in conven­
tional ES
Some cells with thin cytoplasmic processes

Rosette-like structures with more or less evident fibril­
lary centre

The CYlOlogical Features of Soft Tissue
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Flg.61. Ganglioneuroma. a Ganglion cell. HE. High magnification.
b Neurilemoma-like tumour frdgmcnts. HE. Medium magnification.
c It may be possible to catch the two tissue components in the same
field. MGG. Medium magnification.

Cytological (eawres of peripheral neuroectodennal tumour (fig. 64)
Similar pattern as in atypical ES but numerous cells with
cytoplasmic processes
Large light cell minority
Rosette-like structures

Differential diagnosis
Alveolar rhabdomyosarcoma
Neuroblastoma
Precursor lymphoma/acute lymphoblastic leukaemia
Poorly differentiated synovial sarcoma
Desmoplastic small round cell tumour

Comment
Smears from conventional ES arc very similar in all cases.

Pleomorphism is more marked in PNET, and the cells may be
more neuroblastoma-like. The distinction between conven­
tional ES, atypical ES and PNET is not of decisive clinical
importance as in most centres all varictes arc treated alike.
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Fig. 62. ES/PNET family oftumoufS. Conventional ES. a A cell­
rich smear of uniform small rounded cells with rounded nuclei.
HE. Low magnification. b The two diagnostically important cell
types are shown in this field: large light cells (long arrow) and
small dark cells (ShOTI arrow), best visualized in MGG. MGG.
High magnification.

The presence of a double cell population has also been
described in histological sections. Although (he 'small dark
cells' are regarded as degcnemtc cells by most investigators, this
feature is an important diagnostic sign in cytological material.

Ie and EM arc both valuable adjunctive diagnostic meth­
ods (fig. 4a, b, 65). CD99 should not be used as a single anti­
body as it is not specific for the ES/PNET family (table 2).

The cytogenetic/molecular genetic analysis is, in our opin­
ion, the most important ancillary method. The presence of
t(ll;22)(q24;qI2) and/or the fusion transcript between
the EWS/FLII genes indicate that the tumour in question
belongs to the ES/PNET family. FISH of the common EWS
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Fig. 63. ES/PNET family of tumours. Atypical ES. The cellular and
nuclear pleomorphism is more marked than in eonvelllional E$.
MGG. High magnification.
Fig. 64. E$/PNET family of tumours. Rosette-like Structure in
PNET; structures likc this may also be present in atypical ES. HE.
High magnificlllion.

breakpoints is another method, well suited for FNA material
[66]. II has to be remembered, however, that rearrangemeIllS
oflhe EWS gene also occur in desmoplasic small round cell
tumour (DSRCT), clear ce\\ sarcoma and myxoid liposar­
coma. The two latter tumours present no differential diag­
nostic problems as their cytology is quite different from that
of ES/PNET, but DSRCT may be a diagnostic pitfall in
rctroperitonal tumours, especially when the yield is poor and
the typical double cell population is absent.

FISH should be supplemented with IC in the differential
diagnosis between ESIPNET and DSRCT. Due to the poly­
phenotypic immunoexpression in DSRCT eytokeratins,
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Fig. 65. One criterion common to tumours in the ES/PNET family
is positive staining with CD99. CD99 immunostaining on cell block
preparation.
Fig. 66. Extraskeletal osteosarcoma. a Large. often rounded
pleomorphic tumour cells with rounded nuclei. MGG. Medium

EMA, desmin and NSE should be part of the antibody panel
besides CD99. CD99 has been reported to be focally positive
in DSRCT.

In our experience the combined use ofelectron-microscopic
examination and molecular genetic analysis gives the optimal
diagnostic information. FNA samples are more suitable for
PCR and FISH than for conventional karyotyping [64, 66].

Osseous Tumours

Osteosarcoma ofSoft Tisslle
Extraskeletal osteosarcoma is a rare sarcoma in middle­

aged and old adults. It is extremely rare in children and

The Cytological Features of Soft Tissue
Tumours in Fine Needle Aspiration Smears
Classified According to Histotype

magnification. b Intercellular strands ofosteoid (aJTO'W). MOO. High
magnification. c Mitotic figures (arrow) are observed in most cases
if smears arc rich in cells. MOO. Medium magnification.

adolescents. The most frequent site is the legs, less frequently
the pelvis, retroperitoneum and arms. Most tumours arc deep·
seated. Radiographic examination may reveal calcified areas.

Histopathology
Extraskcletal osteosarcoma is a pleomorphic sarcoma

resembling the pleomorphic sarcoma of the MFH type. The
clue to the diagnosis is the presence of osteoid produced
by the tumour cells. The osteoid is usually seen as narrow
bands in a lace-like pallern encircling the tumour
cells. Extraskcletal osteosarcoma may contain areas of neo·
plastic cartilage or the tumour cells may be mainly spindle­
shaped resembling fibroblastic conventional osteosarcoma.
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The cytological features of extraskeletal osteosarcoma have
been described in one series [114].

Cytological features ofextraskeletal osteosarcoma (fig. 66a-c)
Variable yield. variably haemorrhagic samples
Dispersed tumour cells and cell clusters
Mainly large, rounded, triangular or polygonal highly atyp­
ical cells with abundant cytoplasm
Often eccentric nuclei and variable presence of a para­
nuclear clear 'hof'
Bi- and multinucleated tumour cells
Mitoses. occasionally atypical
Thin strands of an intercellular matrix often present in
cell clusters
Often admixture of osteoclast·like giant cells
Atypical spindle cells dominate in the fibroblastic variant

Differential diagnosis
Other histotypes of pleomorphic soft tissue sarcoma
Skeletal osteosarcoma

Comment
Most extraskeletal osteosarcoma present as obviously

high-grade malignant pleomorphic sarcomas in FNA sam­
ples. Exceptions are the rare fibroblastic and small cell vari­
ants. The typical extraskeletal osteosarcoma resembles
skeletal osteosarcoma in FNA smears. Clinical data and
radiographic examinations are of importance to certify that
the tumour in question is extraskeleta1. In our opinion the
intercellular matrix represents osteoid [115]. We have
found that staining for alkaline phosphatase as wen as
oslconeCfin and oSlcocalcin are helpful diagnostic adjuncts
in the cytological diagnosis of skeletal osteosarcoma [115].
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Chapter S
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Tumours of Uncertain or Unknown
Origin

Benign and Borderline Tumours

intramuscular Myxoma
Tntramu cular myxoma i a benign, relati ely rare oft

ti ue tumour probably derived from modified fibrobla t ,
which produce gluco aminoglycan forming hyaluronic acid
but par e collagen. Although the tumour i infrequently
needled, it is of interest to the cytologist as it can easily be
mi taken for 10 -grade my oid arcoma of ariou typ .
Tntramu cular myxoma i een in adult , mo t commonly
between the age of 40 and 70. Typical ite are the thigh
houlder region and upper arm. Clinically it pre ent a a

deep- eated, fairly circum cribed, firm to fluctuant mobile
rna s. The intramuscular myxoma i a benign tumour with an
extremely low recurrence rate after urgery.

Hi topathology
It i a paucicellular tumour which has an abundant myx­

oid, poorly vascularized troma.
The tumour cell have characteri tically lender long cyto­

pia mic proce ses and bland nuclei. Elongated cell a well
a triangular cell are found. Macrophage with abundant
vacuolated cytoplasm are often found among the tumour
cell . The myxoma often infiltrate the urrounding triated
mu cle, and myxoma cell and atrophic mu cle fibre are
intermingled in the border zone. The A appearance of
intramu cular myxoma ha been de cribed in indi idual ca e
report and in one erie [24].

Cytological features of intramuscular myxoma (ftg. 67a-c)
Aspirates consist of droplets of colourless, stringy. glue­
like fluid
Prominent myxoid background matrix (best visualized in
MGG)

Tumours of Uncertain or Unknown Origin

Individual, scattered vessel fragments may be seen in the
background
Dispersed cells as well as small cellular aggregates or
clusters
Tumour cells have elongated ovoid or rounded uniform,
bland nuclei and long slender cytoplasmic processes
Scattered large rounded, polyhedral or triangular cells
with abundant vacuolated cytoplasm and rounded para­
central nuclei often found, corresponding to the
macrophage-like cells in histological sections
Variable presence of large multinucleated atrophiC muscle
fibres ('muscle giant cells')

Differential diagnosis
Myxoid neurilemoma
Deep-seated nodular fasciitis
Ganglion
Myxoid liposarcoma
Low-grade myxofibrosarcoma
Low-grade fibromyxoid sarcoma
Extraskeletal myxoid chondrosarcoma

omment
Important cytological feature typical of intramu cular

myxoma are a myxoid background poor in vessels, and bland
cell with long thin cytopla mic proce e. The paucity of
ve el or ve el fragment peak again t myxoid liposar­
coma and myxofibrosarcoma.

The unjform cell ith long cytopla mic proce e are not
typical offa ciiti , neurilemoma, ganglion or myxofibro ar­
coma. The vacuolated cell may re emble lipobla t but their
nuclei are not calloped.

Ancillary diagnostic method are of Httle value in the
diffi rential diagno i .

Tn 1998 iel en et al. [116] ugge ted the term cellular
myxoma for ca e of intramu cular myxoma with areas
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of increased cellularity and hyperva cularity. Another term
propo ed for the e Ie ion is 'myxoid Ie ion with potential
for recurrence' [1].

We found uch ca e in our F A material (fig. 68a, b).
They are difficult to distinguish from low-grade myxo­
fibrosarcoma and low-grade fibromyxoid sarcoma due to
the pre ence of cellular areas in the smears and of ve el
fragments like those typical of myxofibrosarcoma. The
FNA findings in one such Ie ion have been reported [117].

nother myxoma variant, which may be a diagno tic pitfall,
is the juxta-articular myxoma. These tumours arise in the
vicinity of the large joints and at histological examination
re emble classic intramu cular myxoma. The main diff-
rential diagno i in the cytological praxis is a ganglion.

OssifYing Fibromyxoid Tumour
This rare oft ti sue tumour, first described in 1989 [118],

is predominantly a tumour of adult life. It is a subcutaneous

Fig. 67. Tntramu cular myxoma. a Cluster of poorly cohesive cell
and individual cell in an abundant myxoid background matrix. There
are no ve el fragment. MOO. Low magnification. b The cell popu­
lation con i ts of predominantly pindly. uniform cell . MOO.
Medium magnification. c The cells typical of intramuscular myxoma
have fusiform or ovoid bland nuclei and long, slender cytoplasmic
proce e. HE. High magnification.

tumour, most commonly found in the extremities, although it
ha appeared in other site uch as the trunk and the head and
neck region. The clinical behaviour is in most ca es that of a
benign tumour. However, rare ca es have hown metastatic
potential and in 1995 Kilpatrick et a1. [119] reported
6 tumours, which they con idered 'atypical or malignant. The
hi togen i of os ifying fibromyxoid tumour (OFMT) i
debated, but schwannian differentiation has been suggested.

Histopathology
The typical OFMT is a well-circumscribed multilobated

tumour with a fibrous cap ule. It i compo ed of rather uni­
form rounded, ovoid or pindle- hap d cell within a troma,
variably myxoid and collagenou . The tumour cell ha e
pale or eosinophilic cytoplasm and vesicular nuclei with
small nucleoli. The rounded cells have an epithelioid appear­
ance.In the majority ofOFMT a more or less complete shell
of mature, lamellar bone i pre ent within the fibrous capsule.
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Fig. 68. ellular myxoma ('myxoid lesion
with potential for recurren e). a At low
magni fication conventional intramu eu lar
myxoma and cellular myxoma are remark­
ably alike. MGG. Low magnification. b Tn
cellular myxoma, the cell population is mod­
erately pleomorphic and include rounded
tumour cell. The di tinction between cellu­
lar myxoma and low-grade malignant
myxofibrosarcoma may be difficult in A
smear. MGG. Medium magnification.

a

b

The bone component may extend into the tumour mass.
lmmunohistochemically, the tumour cells expres -100 pro­
tein in 60-70% of ca es together with positivity for SMA in
about 50%. Itra tructurally, whorl of cytopla mic interme­
diate filament, hort fragment of external laminae and
interdigitating cell proce se are found.

The cytology of OFMT ha not yet been completely inve ­
tigated. The cytological appearance has been de cribed only

Tumours of Uncertain or Unknown Origin

in individual case [120]. We have tudied F A smears of
I ca e of OFMT.

Cytological features ofOFMT (fig. 69a, b)
Variable amount of myxoid matrix and variable cellularity

Dissociated cells, cell clusters and acinar or rosette-like

structures
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Fig.69. OFMT. a Small lust r of p orly
cohe ive rounded cells. GG. LOI magni­
fication. b The cell have rounded, at times
paracentral nuclei and relatively ablmdant
cytopla m. MGG. High magnification.

L..- ----' -...:_~ __'a

'-- '-- ----'b

Rounded. ovoid nuclei. at times paracentral. in a rather
abundant cytoplasm
Mild nuclear pleomorphism

Differential diagnosis
The differential diagnosis includes tumours with a
fibromyxoid stroma and epithelioid-like cells
Epithelioid nerve sheath tumours
Chondroid syringoma. mixed tumour of soft tissue

Extraskeletal myxoid chondrosarcoma
Epithelioid smooth muscle tumours
Thyroid neoplasms (head and neck tumours)

Comment
It is probably very difficuJt or impos ible to obtain suffi­

cient material for evaluation from an OFMT with a more or
I s complet shell of lamellar bon . Doubl positivity for
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S-lOO protein and SMA is ofdiagnostic help and together with
negative taining for cytokeratins, desrnin and caldesmon
hould exclude mixed tumour and mooth muscle tumour.

EM examination is probably the best method to exclude
extraskeletaI myxoid chondrosarcoma with regard to the
paracentral whorls of intermediate filaments.

Mixed n,moul' and Myoepithelioma ofSoft Ti sue
The occurrence of mixed tumour/myoepithelioma in soft

tissue was uggested in 1997 [121]. These tumours were
found mainly in the extremities of middle-aged adults,
ubcutaneou ly a well a in the deep oft ti ue.

Histopathology
The tumour have th ame micro copic feature a pleo­

morphic ad noma of salivary gland or chondroid syringoma.
They have a well-defined epitheial component and stain po ­
itively for cytokeratins, EMA (variably) and -100 protein.
Staining for SMA and GFAP has been recorded in ome ca e .

Two ca e have been regi tered in our file.

Cytological features ofmixed tumour ofsoft tissues (frg. 70a, b)
Abundant myxoid background
Tumour cells in rows, clusters or groups; glandular
arrangement of cells rare
Tumour cells variably spindle-shaped or rounded
epithelioid-like

Differential diagnosis
Chondroid syringoma
OFMT
Extraskeletal myxoid chondrosarcoma
Parachordoma

Comment
The cytological features of chondroid syringoma and

mixed tumour of oft tis ue are remarkably alike. Cytokeratin
and S-I 00 po itivity doe not help in the differential diagno­
sis against parachordoma. When cytokeratin is expressed
together with SMA and/or G AP, however, IC is of diagno ­
tic help ver u extra keletal myxoid chandra arcoma (EMC),
OF T and parachordoma.

Parachordoma
Parachordoma is a very rare benign soft ti ue neoplasm of

uncertain origin. It wa fir t de cribed in 1951. The large t
eri r ported appeared in 1997 [122]. The rea on to includ

this infrequent tumour is that in cytological practice para­
chordoma is an important differential diagnosis to extraskeletal
myxoid chondrosarcoma and mixed tumour of soft tis ue.
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Parachordoma i a tumour of adult life; mo tare ituated
in the deep oft ti ues of the extremitie . The tumour has a
potential for local recurrence.

Hi topathology
Parachordoma are compo ed of nes , cords, chain and

acinar-like structure of tumour cel1 embedded in a variably
myxoid or hyaline matrix. The tumour cells are predominantly
rounded, epithelioid, with insignificant atypia, but foci of
pindle- haped cell or vacuolated phy aliferou -like cells are

often found. The immunohistochemical profile has been
de cribed in 4 ca e [122]. Parachordoma expre vimentin,
S-IOO protein and high- molecular-weight cytokeratins. The
tumour cells show primitive cell junctions and microvillous
projections at electron-microscopic examination. Few ca es
have been tudied by cytogenetic method ; pecific aberration
have not been found.

it has been debated whether parachordoma is a peripheral
chordoma or a variant of mixed tumour/myoepithelioma of
soft tis ue. Hower, bas d on tb diffi r nt immunopheno­
type between parachordoma and chordoma, e pecially with
regard to the cytokeratin [123] and no d finiti e support for
myoepithelial or epithelial differentiation, parachordoma is
considered to be a specific entity.

One case of primary parachordoma and one of a local
recurrence are regi tered in our file .

Cytological features of parachordoma (frg. 71a, b)
Abundant myxoid background
Tumour cells both dispersed and arranged in groups,
cords and runs
Rounded, polygonal and elongated cells with fairly abun­
dant cytoplasm; some cells have a vacuolated cytoplasm
Rounded and ovoid bland nuclei, eccentric nuclei in vacuo­
lated cells
Moderate cellular pleomorphism

Differential diagnosis
EMC
Mixed tumour/myoepithelioma of soft tissue
Low-grade myxofibrosarcoma
Low-grade fibromyxoid sarcoma

Comment
The most important differ ntial diagno are EM and

mixed tumour of oft ti sue.
J is of help in the differential diagnosis. In parachor­

doma the double positivity for cytokeratins and 8-100
protein i typical. EMC very rarely marks for cytokeratins
and only in 30-40% of case for S-IOO protein. Although
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Fig. 70. Mhed tumour of oft tissue. a A
three-climen iOIla! ti ue fragment compo ed
of cells embedded in a myxoid matri . [-IE.
Low magnification. b The chondromyxoid
matrix i evident in G- tained smear.
The myxoid matri and the con titutional
cell in this case re mble the pleomorphic
adenoma of the alivary gland. MGG.
Mediwn magnification.

a

b

both parachordoma and mixed tumour of soft tissue stain for
S-lOO protein and cytokeratins, parachordoma does not
xpr MA or GFAP. Cytok ratin po itivity al 0 exclud

myxofibro arcoma and fibromyxoid sarcomas. Further­
more, low-grade myxofibrosarcoma and fibromyxoid
sarcoma are mainly compo ed of spindle cell exhibiting
light atypia.

Malignant Tumours

Desmoplastic Small Round Cell Tumour
Although thi relati ely rare malignant neopla m ha

been reported to aris in variou anatomical ite uch as the
parotid gland, thoracic region and C S, the overwhelming
majority of ca e are found in the abdominal and/or pelvic
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Fig. 71. Parachordoma. a A tight lu tcr of
rounded and polygonal cell embedded in an
abundant myxoid matrix. Many cell have
an abwldant, clear or vacuolated ytopla m.
MGG. edium magnification. b The tumour
cell are moderately pie m rphic. MG .
High magnification.

a

b

peritoneum. oung male are mo t often affected. Mo t
patient are between 15 and 35 year of age.

DSR T i a highly malignant polyphenotypic neopla m
of unknown histogenesis.

Hi topathology
e t and groups of mall to medjum- ized cell are seen

within a fibrous, va cularized stroma. Central necro i is not

Tumours of Uncertain or Unknown Origin

uncommon in larger ne 15. The tumour cell have canty
cytopla m and rounded hyperchromatic nuclei with small
nucleoli. oci of rhabdoid tumour cells with relatively
abundant cytopla m and paranuclear inclu ion may be
found.

The typical immunohistochemical profile is expres ion
of cytokeratin , E ,de min and SE. The cytokeratin
and de min po itivity often appear a perinuclear dot.
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Fig. 72. Desmoplastic mall round cell
tumour. a Tum ur cell in an epithelial.like
arrangement. An ainu -lik lructure
(arrow) and Indian file. M . High magni­
fication. b The tumour cell are mall to
medjwn-sized with rounded nuclei and cant
cytopla m. The chromatin i finely granular.
MOO. High magrufication.

a

b

Ultrastructurally the most striking finding is perinuclear
cytoplasmic whorls of filaments.

A pecific cytogenetic abnormality has been reported in
DSRCT, t( II ;22)(P 13;q12) involving the EW gene on
22ql2 and the WTl gene on Ilpl3. Recently a polyclonal
anti-WT 1 antibody, detecting the WT 1 protein, ha been
tested with promi ing diagnostic results [124].

The cytomorphology of DSRCT has been described in a
erie of 4 ca e and in report of individual ca e [125-127].

Cytological features of DSRCT (fig. 72a, b)
Tumour cells arranged in loosely cohesive clusters or in
epithelial-like groups
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Small to medium-sized rounded or ovoid tumour cells
with scant cytoplasm
Rounded or ovoid nuclei with finely granular chromatin
and small nucleoli
Clusters of fibroblast-like stromal cells may be found

Differential diagnosis
ES/PNET
Alveolar rhabdomyosarcoma
Small cell carcinoma
Malignant mesothelioma
Non-Hodgkin's lymphoma

Comment
A the typical pattern in biop y material (cell ne t in

a fibrou troma) i difficult to appreciate in mear
(co-existence of small malignant cells and fibroblast-like
cell in smear from an abdominal tumour may suggest the
diagno is), ancillary tests should be done before a definitive
diagnosi i made.

The typical polyphenotypic profile (cytokeratin, EMA,
de min and E) i a valuabl diagno tic adjunct. 0 RCT
has been reported to expres CD99 in a number ofcases. The
WT I antibody has not yet, to our knowledge, been tested in
cytological material.

Ultra tructurally, paranuclear whorl of filament are not
fOlmd in ES/PNET, me othelioma or lymphoma. Thick and
thin filament and Z-bands a in alveolar rhabdomyosarcoma
are not seen in 0 RCT.

Regarding cytogenetic and molecular genetics, the
t(ll ;22)(P13;q12) i an important diagno tic aid in relation to
carcinoma, mesothelioma, alveolar rhabdomyo arcoma and
lymphoma. However, FI H of the common EW breakpoint
does not discriminate between ES/P ET and DSRCT.
Although D R T is a rare tumour, it i always an alternative
differential diagno i when FNA mears from large intra­
abdominal rna ses in younger males show a malignant mall
cell population.

Malignant Extrarenal Rhabdoid TItmour
It ha been debated whether malignant extrarenal rhab­

doid tumour of soft tissue exists as a specific clinicopatho­
logical entity originating from multipotential, primitive cells,
or whether cell with rhabdoid morphology are part of the
cell population in a number of malignant twnours with a
proven line of differentiation. Example are various carcino­
ma , malignant melanoma, rhabdomyosarcoma, leiomyo­
sarcoma, synovial sarcoma and desmoplastic small round
cell tumour. The current opinion however, is that extrarenal
rhabdoid tumour of soft tissue should be regarded as a
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pecific entity in cases with a predominant rhabdoid mor­
phology and no pecific line of differentiation.

Histopathology
Rhabdoid morphology includes large polygonal cell

with paracentral nuclei, ve icular chromatin, large nucleoli
and acidophilic and PAS-positive hyaline inclu ions in an
abundant cytoplasm.

Ultrastructurally the inclu ions correspond to paranuclear
masses compo ed of whorl of intermediate filament . The
immunophenotype is, to orne extent, imilar to that of
o RCT. xtrarenaI rhabdoid tumours expre s cytokeratins,
vimentin and neuroectodermal antibodies such as SE, but
not desmin.

A few reports on the cytological feature of malignant
extrarenal rhabdoid tumour in F A have been publi hed
[128, 129]. Our own experience corre pond with the ca e
reported.

Cytological features ofextrarenal rhabdoid tumour mg. 73a, b)
Cell clusters and dispersed cells
Mainly medium-sized to large rounded, triangular or
polygonal cells with abundant cytoplasm
Large rounded or bean-shaped nuclei with prominent
nucleoli
Paranuclear cytoplasmic globular inclusions. grey-blue in
MGG, faintly acidophilic in HE

Differential diagnosis
Rhabdomyosarcoma
Epithelioid sarcoma
Malignant melanoma
Poorly differentiated synOVial sarcoma
Undifferentiated large cell carcinoma

Comment
It is not difficult to diagno e extrarenal rhabdoid tumour

as a high-grade malignant neoplasm in F A smears.
However, for a specific diagnosis to be made, other malig­
nancies, which may be partly compo ed of tumour cells with
rhabdoid morphology, have to be excluded.

Alveolar Soft Part Sarcoma
This uncommon sarcoma, first described in 1952 is

estimated to account for up to I% of oft ti sue arcoma.
In spite of its rarity it is of int re t as an alt mativ differ­
ential diagno i to mor frequent tumour uch as granular
cell tumour and m tasta i of renal carcinoma.

Alveolar soft part sarcoma is mainly found in adolescents
and young adult . In children the favoured ite is the head
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Fig. 73. Malignant extrarenal rhabdoid
tumour. a A tight cluster of rounded or poly­
gonal cell with relatively abundant cytoplasm
and rounded nuclei. HE. Medium magnifica­
tion. b Lndividual ell are triangular with
eccentric nuclei and abundant cytoplasm.
There i an indistinct grey-blue cytopla mic
globular inclu ion (arrow). MOO, oil. b

and neck region including orbit and tongue, and in adults the
most frequent site is the legs and buttocks.

Hi topathology
Alveolar soft part arcoma i characteri tically lobulated

and composed of groups or sheets of cells divided by
fibrou septa. An organoid p eudoaiveolar pattern i

common. The troma i rich in inu oidal-like va cular
channel . Individual tumour cell are typically large,
rounded or polygonal with abundant cytopla m. Nuclei are
rounded with prominent nucleoli. The cytoplasm is mo tly
granular and in the majority of tumours contains charac­
teristic rod-shaped or rhomboid crystal, which are
PAS-po itive.

94 Tumours of Uncertain or Unknown Origin



Reported results of immunohistochemical tammg are
contradictonary. However, in mo t series, a variable posi­
tivity for vimentin, mu cle- pecific actin, SMA and desmin
ha been recorded whi Ie cytokeratin , EMA and S-IOO pro­
tein are negative. Electron-microscopic findings are imilar
in the different ca es. umerous mitochondria, glycogen
deposits, a well-developed Golgi apparatus and characteristic
crystals with a lattice-like pattern have been described.
A pecific diagno tic cytogenetic aberration ha not been
fOlmd.

The histogenesis of alveolar oft ti ue sarcoma i not
clear. keletal muscle differentiation is the most favoured
hypothesis. The cytological featur of alveolar oft part sar­
coma have been inve tigated in a few publication [50, 51].
The cytopathology of the 2 case in our files is imilar to
published reports.

Cytological features of alveolar soft part sorcomo (fig. 74a, b)
Haemorrhagic samples
Cells in clusters and dispersed
Stripped nuclei and a cytoplasmic background substance
are common
Intact cells are epithelioid, large, rounded or polyhedral
The cytoplasm is often granular
Binucleated and multinucleated cells are not uncommon
Rounded nuclei with prominent central nucleoli
The rod-shaped crystals are rarely identified

Differential diagnosis
Renal cell carcinoma
Paragangl ioma
Granular cell tumour
Rhabdomyoma

Comment
In our opinion, granular cell tumour i the most impor­

tant differential diagno is. Both tumour commonly exhibit
tripped nuclei, which are rounded with a central prominent

nucleolus. In both tumours intact cells have granular cyto­
pia m.

Granular cell tumours are typically S-I 00 protein-positi e
and de min- and SMA-negative.

Ultrastructurally granular cell tumours are characterized
by large autophagic granules.

Epithelioid arcoma
Epithelioid arcoma is a distinctive clinicopathological

entity occurring mainly in the extremities and e pecially in
the distal parts, in adole cents and young adult . Epithelioid
sarcoma is rarely found in the trunk or in the head and neck.

Tumours of Uncertain or Unknown Origin

It is located in the ubcutis or in the deeper oft ti ues.
Subcutaneou tumour typically pre ent as low-growing,
firm nodule. The nodule often became ulcerated. Deep­
seated lesions involve tendons, tendon sheaths and fasciae in
an infiltrating manner.

Histopathology
Ther i a nodular arrang m nt of tumour cell , often

with central necro i . Aggregate of lymphocyte , pia rna
cell and hi tiocytes urround the tumour noduli. The stroma
is variably collagenou and hyalinized. The sarcoma cells are
pleomorphic, ranging from large rounded or polyhedral
epithelioid form to plump pindle- haped cell . The
cytopla m i eo inophilic (mainly the epithelioid cell) or
may contain intracytoplasmic lipid droplets. The nuclei
are rounded, ovoid or pindly with more or les prominent
nucleoli.

A 'proximal' type of epithelioid arcoma has been
described; in thi variety c Ils with rhabdoid feature
dominate [130].

The tumour cell tain for low- and high-molecular­
weight cytokeratin ,E A and vimentin in the majority of
ca es. The immunoreactivity may b focal in a p cific
tumour and the degree of po itivity varie between different
tumours. About 70% tain for CD34 while S-IOO protein,
CD31 and factor VIII are negative. The most striking ultra-
tructural finding is paranuclear ma e or whorl of inter­

mediate filam nt . De mo ome-lik junctions may be en.
Variou abnormalitie ha e been de cribed in the limited

number of tumours that have been cytogenetically investi­
gated, but no specific aberration of diagnostic significance.

Due to the ubcutaneous location, the nodularity, central
ulceration and the inflammatory cell infiltrate one important
differential diagnosis is a benign granulomatou Ie ion.
Other differential diagnoses include epithelioid MP ST,
malignant melanoma, epithelioid angiosarcoma and squa­
mous cell carcinoma.

There i at present no consensu as regards the origin of
epithelioid arcoma. Fibrobla tic, hi tiocytic, ynovial and
myofibrobla tic origin have ben proposed. The cytological
features of epithelioid sarcoma have been investigated in a
series of 9 cases and in case reports [55, 56].

Cytological features of epithelioid sarcoma (fig. 75o-c)
Variable numbers of sarcoma cells
Both cellular clusters and dispersed cells seen in abundant
smears
Necrosis
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Fig. 74. Alveolar oft part arcoma. a
umerou tripped nuclei are a common fea­

ture in F A mea . ot the faintly tained
cytoplasmic background substance. MOO.
Medium magnification. b The nuclei have
prominent nucleoli. HE.lligh magnification.

a

b

Medium-sized to large rounded. polygonal or spindle-shaped
tumour cells with variable amount of fragile cytoplasm
Rounded ovoid or fusiform nuclei with large nucleoli
Admixture of variable numbers of lymphocytes. plasma
cells and histiocytes

Differential diagnosis
Benign granulomatous lesions

Malignant melanoma
Sarcomas with epithelioid.like tumour cells
Squamous cell carcinoma

Comment
The most striking phenomenon recorded in the few

case in our files was the difficulty to aspirate a

96 Tumours of Uncertain or Unknown Origin



<-- ....... ....:b
a

c

Fig. 75. pithelioid arcoma. a A mear from epithelioid
sarcoma may be paucicellular including inflammatory cells and
scattered tumour cells. MGG. LO\ magnification. b A group of
medium- izcd tumour ceUs with rounded or ovoid nuclei and poorly
defined cytoplasm. MGG. Medium magnification. c Better pre erved
tumour cell have epithelioid feature uch as well-defined den e
cytoplasm and rounded nuclei. Without clinical information and
immunocytochemi try a diagno i of epithelioid arcoma i hardly
po sible ba ed on routine mears. MGG. High magnification.

sufficiently cellular yield for thorough examination. The
most important pitfall i to mi take an epithelioid sarcoma
for a benign inflammatory (granulomatou) Ie ion. Tn
canty mears the inflammatory cell may dominate and

the few tumour cells may be mi taken for epithelioid histio­
cyte . If mears are abundant, a diagno i of malignancy is
the rule.

Extraskeletal Myxoid Chondrosarcoma
EMC i a rare distinct entity, e timated to repre ent less than

3% of soft tissue aromas. It i a sarcoma mainly of middJe­
aged adults but poradic ca e occur in children. Typical ite
are extremitie (e pecially proximal part ), limb girdle and
trunk. The majority of tumours are deep- eated. EM is
considered to be of chondroblastic origin, but it has recently
been proposed that a proportion of MC have neuroendo­
crine fi atures [131].

Histopathology
Characteri tically, EMC is a multilobular well-circum­

scribed tumour with a pu hing tumour margin. The cells
are arranged in branchingx strands, ring or ball-like
cluster embedded in an abundant myxoid matrix. Tn clas­
sic EMC, cell are rounded or elongated with a moderate
amount of cytopla m and rounded or ovoid nuclei. The
nuclei have finely di per ed chromatin and mall nucleoli.
There are al 0 spindle- haped cells with elongated
nuclei.

Chondroblastoma-like bean- haped or indented nuclei
may also be present.

A ub et of EMC i characterized by hypercellularity,
cant myxoid stroma and tumour cells which are either mall

with rounded nuclei and scant cytoplasm or large with
rhabdoid-like morphology. EMC has no distinct imnllmo­
histochemical profile. S-IOO protein-positive tumour cells
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have been demonstrated in 2 75% of case in different
erie . Staining i often focal.

EMA is positive in up to 25% and neuroendocrine dif­
ferentiation (NSE and ynaptophy in) ha been de cribed
in a number of ca es. Staining for cytokeratin i negative
in the majority of tumours and SMA and desmin are
negative.

Ultrastructurally, cells of c1as ic EMC are enclo ed in a
fibrillary matrix. The cytopla m ha hort projection and
typically exhibit prominent Golgi zone and dilated rough
reticulum, often filled with granular material a sociated with
numerou mitochondria. euroendocrine differentiation in
the form of neuro ecr tory granulae is present in a small
number of case .

The cytogenetic analysis has revealed a characteri tic
translocation t(9;22)(q22;q 12). This translocation involves
the WS gene at 22ql2 and the CRN gene at 9q22. The cyto­
logical feature of MC have be n d crib d in a small rie
and in case reports [132-134].

The publi hed cases are all examples of classic EM .
One case in our files showed signs of neuroendocrine
differentiation [134].

Cytological features of EMC ((Ig. 76a-(1)
Abundant myxoid background
Variable arrangement of tumour cells: clusters, branching
strands, cell balls and dispersed cells
Often a central core of branching capillaries in the clusters
Cells are variably rounded. elongated and fusiform
Nuclei are rounded. ovoid or thin, spindle-shaped
Chondroblastoma-Iike nuclei with nuclear folds or inden­
tations (coffee bean nuclei) are often observed

Differential diagnosis
Classic EMC

Intramuscular myxoma
Mixed tumour of soft tissue
Myxoid liposarcoma
Low-grade myxofibrosarcoma
Low-grade fibromyxoid sarcoma
Parachordoma

Solid, hypercellular EMC
ES/PNET
Poorly differentiated synovial sarcoma

Comment
IC is of limited valu a S-IOO protein positivity i

present in less than 50% of tumours. A broad panel of anti­
bodies is, however helpful to exclude epithelial, neuro­
ectodermal and schwannian differentiation.

El ctron-micro copic xamination is a u eful diagno tic
cytological examination [68].

SynOVial Sarcoma
Synovial sarcoma account for 5-10% of oft ti ue sar­

coma. It can occur at any age including childhood, but
is mo t common in young and middle-aged adults. The
majority arise in the extremities and trunk, and more than
90% are deep- eated.

Histopathology
There are four main hi tological types: monopha ic

fibrou biphasic, monophasic epithelial and poorly differen­
tiated (focally or entirely) [135]. The monopha ic fibrous and
biphasic subtype are the most common ones, the monopha-
ic epithelial ubtype i uncommon.

Mo t of the cells are either spindle-shaped, uniform with
scanty cytopla ill and ovoid bland nuclei or fibro arcoma-like
with fu ITorm nuclei. Three morphological variants of the
poorly differentiated ubtype have been d crib d. One has
high-grad malignant pindl cells with hyp rchromatic
nuclei and enlarged nucleoli. noth r typ i compo d of
large epithelioid cell at time with rhabdoid features with
rounded nuclei and prominent nucleoli. Finally there is a small
cell variant with cant cytoplasm and rounded bland nuclei
re embling the cell of the ESIP T fanlily of tumour .

Jmmunohi tochemically, most syno ial sarcomas stain
positively for cytokeratin (CK7 and CK19) and EMA. The
taining may be focal, and both cytokeratins and EMA
hould be used as some turnours tain only for EMA and vice

ver a. More than half are po iti e for CD99 and Bcl-2
protein po itivity ha been reported in 70-90% of tumour .
Up to a third stain for S-l00 protein.

important ultrastructural features include junctions or
desmo orne-like structure, and small p eudoglandular
pace bordered by hort microvilli.

The majority of synovial arcoma, including poorly
differentiated tumour, share a distinct chromo omal aber­
ration, t(X; 18)(P l1;q 11.2). The translocation involve the

YT g n on chromo om 18 and the SX g n family on
the X chromo orne. There are two major gene fu ion ,

YT/ SXl and SYT/S X2. According to two reported
serie of tumours, the SYT/SSX2 variant i biologically
more aggres ive than the SYT/SSXl variant [136, 137].

The cytological feature of ynovial arcoma have been
evaluated in orne erie of tumour and in nurnerou ca e
report. Above all the monopha ic fibrou and bipha ic vari­
ants have been investigated [35-38]. Individual ca e reports
describing the cytological features of poorly differentiated
synovial sarcoma have been published [138]. Recently we
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had the opportunity to study FNA smears from 37 primary
ynovial arcomas [139] including 6 case of poorly

differentiated tumour . The cytomorphology of our ca e
e entially agreed with reported erie .

Cytological features ofmonophasic and biphasic synovial
sarcoma (pg. 77a-g)

Cellular yield
Both dispersed cells and branching tumour tissue frag­
ments of tightly packed cells
A central core of branching capillaries often present in the
tumour fragments (haemangiopericytoma-like pattern)
Many stripped nuclei
Small acinar-like structures in biphasic tumours
Relatively uniform rounded or ovoid medium-sized cells
with rounded. ovoid or elongated nuclei
Bland nuclear chromatin and inconspicuous nucleoli
Mitotic figures (including atypical) common in tumour
fragments
Variable admixture of mast cells
Rarely myxoid background substance

Cytological features of synovial sarcoma with poorly
differentiated morphology

A similar pattern of dispersed cells and tumour tissue
fragments as in monophasic and biphasic tumours
Small rounded cells with scanty cytoplasm and rounded
bland nuclei
Spindle-shaped cells with fusiform atypical. hyperchro­
matic nuclei
Large cells with rounded nuclei. prominent nucleoli and
abundant cytoplasm. occasionally with rhabdoid features
(eccentric nucleus. cytoplasmic inclusion)

Differential diagnosis
Solitary fibrous tumour
Malignant haemangiopericytoma
Fibrosarcoma
MPNST

Poorly differentiated variant
ES/PNET family of tumours
Alveolar rhabdomyosarcoma
Malignant rhabdoid tumour

Tumours with poor cell yield
Desmoid fibromatosis

Comment
Typical cellular smears of the synovial sarcoma are read­

ily r cognized a sarcoma. If the yield i highJy cellular with

Tumours of Uncertain or Unknown Origin

a typical pattern of cellular tissue fragments and dispersed
cell , the main differential diagnosis is between haeman­
giopericytoma, olitary fibrou twnour, and monopha ic
ynovial arcoma. If the mears are paucicellular showing

only small run or clusters of spindle cells, it is difficult to
di tinguish the tumour from other spindle cell neoplasms
such as desmoid fibromatosis.

IC may not be diagnostically helpful in view of the occa-
ionally very focal taining for cytokeratin and EMA. FI H

and/or RT-PCR are the most effective adjuncts in the diagnosi
of the poorly differentiated type. Furthermore with RT-PCR
it i po sible to diagno e the type of gene fusion [65].

Clear Cell Sarcoma
lear cell sarcoma. also called malignant melanoma of

oft parts, is a malignant soft ti ue tumour showing
melanocytic differentiation. It occur most frequently in
young adult but ha been reported in children and in the
elderly. The mo t frequent ite are the lower extremitie
(foot, knee and thigh) followed by the hand and wri t region.
It i seldom reported in the trunk or in the head and neck.
Clear cell arcoma is usually a deep-seated lesion related to
tendons and fa ciae.

Hi topathology
Clear cell arcoma is usually a lobulated tumour, which

ha a typical histological pattern. The sarcoma cells are
usually arranged in groups, nest or elongated packages
urrounded by bands of fibrou tis ue. They are medium-
ized or large cell , variably rounded, polygonal or pindly

with rounded, 0 oid or fusiform nuclei. There i gen rally
a moderate degree of nuclear pleomorphism, the cyto­
pia m i more often eo inophilic than clear, and the nucle­
oli are large and prominent. Multinucleated tumour giant
cells with a wreath-like arrangement of nuclei are pre ent
in a number of tumour . Cytopla mic melanin pigment is
occa ionally en in routine tain and more than half of
the tumours stain positively for melanin stains.

Immunohistochemically the majority of clear cell sarco­
mas stain po itively for -100 and HMB45. Po itivity for
Melan A i al 0 found. EM examination reveal pre­
melano omes and melanosomes in many tumour cells. About
three fourths of clear cell sarcomas display a chromosomal
aberration t(l2;22)(q13-14;q12-13) involving theATFJ gene
on chromosome 12 and the EWS gene on chromo ome 22.

The cytology of clear c II sarcoma in F A samples
ha b en recorded in a mall s ries of ca es [52]. Th cytol­
ogy een in the cases in our files agrees with published
de cription .
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Fig.76. Extraskeletal myxoid chondro arcoma. a Tn this case the smear
i dominated by branching trands ofloosely cohesive tumour cell . HE.
Low magnification. b The myxoid matrix is best visualized in MOO.
Small group of rounded tumour cell are embedded in the matrix..
MOO. Medium magnification. e BaLls of tightly packed cells may be a
typical feature and may resemble acinar structure in a mucinous carci­
noma metastasis. MOG. ernum magnification. d Th tumour cell pop­
ulation may focally con i t of spindle cells. HE. Medium magnification.
Fig. 77. ynovial ar oma. a The typical pattem under low power i
a combination ofdi per ed cell and highly cellular branching tumour
tis ue fragment. H. . Low magnification. b Tumour cell nu lei in
many ca e of yno ial sarcoma are relatively mall, uniform ovoid
or rounded with bland chromatin and inconspicuous nucleoli. HE. oil.
e Biphasic ynovial sarcoma exhibiting an acinus-like tructure.
MGG. High magnification. d The tWllour cell may be spindl -
haped and in these cases the differential diagnosi versus MP Tis

difficult. HE. Medium magnification. e Cytokeratin-positive cell in
a ell block preparation. f EMA i considered a a reliable marker for
the epithelial differentiation in ynovial sarcoma. ell block prepara­
tion. g Poorly differentiated ynovial arcoma. Cellular and nuclear
pleomorphi m i marked. GO. High magnification.
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Cytological features ofclear cell sarcoma (frg. 78a-e)
Mainly dispersed cells, but clusters of loosely cohesive
cells may be present
Tumour cells are rounded, polygonal or spindly
Moderately abundant cytoplasm
Rounded or ovoid nuclei with large nucleoli
Moderate cellular pleomorphism
Occasionally scattered multinucleated tumour cells
Rarely pigmented tumour cells

Differential diagnosis
Melanoma (especially desmoplastic melanoma and
metastatic melanoma)
MPNST
Carcinoma

Fig. 78. lear cell sarcoma. a A 100 ely cohe ive clu ter of tumour
cell depicting a variable shape, rounded, elongated and polygonal.
MOO. Medium magnifieati n. b Prominent large nucleoli in many of
the tumour eelt . MOO. High magnification. c -100 protein-po itive
tumour cell . lmmuno tain1ng, cell block preparation.

Comment
As clear cell sarcoma i a deep-seated tumour, the dis­

tinction from primary melanoma is based on the tumour site.
Clear cell sarcoma infiltrating the subcutis/cutis may be dif­
ficult to di tingui h from de mopla tic melanoma, and oft
tissue metastasis of melanoma is another pitfall. HMB45
and Melan A positivity is not seen in MP ST.
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Chapter 6

.................................................................................................••.......

Cytological Classification of Soft
Tissue Tumours Based on the
Principal Pattern

The majority of soft tissue tumours can be classified into
one of the following five groups.

Pleomorphic: Pattern

The typical features are a marked variation in cellular and
nuclear size and shape and in case of sarcoma marked
nuclear pleomorphism including atypical multinucleated
tumour cells and prominent nucleoli.

Benign soft tissue tumours in this category are nodular
fasciitis and pleomorphic lipoma.

Typical examples of sarcomas are pleomorphic sarcoma
of the MFH type, pleomorphic leiomyosarcoma, pleomor.
phic liposarcoma and the less common pleomorphic MPNST
and pleomorphic rhabdomyosarcoma.

Diagnostic pitfalls in this group are the pleomorphic
malignant melanoma, anaplastic large cell carcinoma and
ALCL (table 7).

Spindle Cell Pattern

The spindle cell pattern is characterized by a predomi­
nance of more or less atypical spindle cells with fusiform
or ovoid nuclei and elongated uni- or bipolar cytoplasm.
The cens aTe mostly arranged in sheets or fascicles, but
dissociated cells are often present. A small population of
larger rounded, polygonal or triangular cells with relatively
abundant cytoplasm and nuclei of variable size and shape
may be present in some sarcomas. Common examples
of benign tumours are neurilemoma and desmoid fibro­
matosis, rare examples arc deep-sealed leiomyoma, spindle
cell lipoma with a predominance of spindle cells and soli­
tary fibrous tumour. Typical spindle cell sarcomas include

Cytological Classification or Soft Tissue
Tumours Based on the Principal Pattern

the leiomyosarcoma, a subset of monophasic synovial sar­
coma, MPNST and dermatofibrosarcoma protuberans and
infrequently spindle cell GIST and fibrosarcoma (infantile
and adult) (table 7).

Myxoid Pattern

The myxoid character is often noted already when the
sample is smeared on the glass slides: a thick and viscous,
more or less haemorrhagic nuid. Aspirates of myxoid
tumours often look like droplets of glue. Under low power
magnification there is an evident myxoid background matrix,
blue or blue·violet, more or less fibrillary in MGG and
faintly pink in HE and faintly green in Pap. The cellular
pattern is variable: pleomorphic, spindly or round cells.

A myxoid pattern is common to several soft tissue
tumours. Examples of benign tumours arc intramuscular
myxoma, many cases of nodular fasciitis, and the rare entities
ofOFMT, perineurioma, parachordoma and mixed tumour of
soft tissue. The most common sarcomas are myxofibrosar­
coma and myxoid liposarcoma, less common are low-grade
fibromyxoid sarcoma and extraskeletal myxoid chondrosar­
coma (table 8).

Small Round/Ovoid Cell Pattern

Smears are typically cellular and composed of small to
medium-sized cells with rounded or ovoid nuclei and a vari­
able amount of cytoplasm. The shape of the cells is variable:
rounded, ovoid, fusiform or triangular. Nuclei are often bland
and nucleoli smalL

This pattern is shown mainly by sarcomas: extraskele­
tal ES/PNET, rhabdomyosarcoma (especially alveolar),
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Table 7. Cytological evaluation of soft tissue tumours based on pleomorphic and spindle cell pattern

Tumour Diagnostically imponant features Ancillary tests Notes

Pleomorphic pal/ern
Nodular fasciitis Marked pleomorphism in DNA ploidy Painful, tender, rapidly

prol iferating fibroblasts/myofibroblasts; analysis growing; most ollen
ganglion cell-like cells; unifonn spontaneous regression
chromatin structure

MFH-typc sarcoma Marked pleomorphism. multinucleated
(bizarre) tumuur giant cells;
mitoses (atypical); necrosis

Pleomorphic Atypical cells with blunted/segmented IC: dcsmin, SMA,
leiomyosarcoma nuclei; nuclei in tandem position caldesmon

Pleomorphic MPNST Atypical spindle cells with wavy, thin IC: S-IOO
nuclei with pointed ends. coma-like nuclei

Pleomorphic Atypical rhabdomyoblast-likc cells, IC: desmin.
rhalxlomyosarcoma triangular. rounded with eccentric MyoDI.

nuclei and eosinophilic cytoplasm myoglobin

Pitfalls
Anaplastic carcinoma Moulded clusters; 'owl's eye' IC: cytokemtin

Sarcomatous melanoma Macronucleoli IC: S-I 00, liM B45,
MelanA

Sarcomatous anaplastic Reed-Sternberg-like cells; deep blue IC: cmo, EMA,
large cell lymphoma cytoplasm (MOO); presence of plasma Alk I Cytogenetic

cells, lymphocytes and histiocytcs analysis

Spilld/e cell pOI/em
Neurilemoma Predominantly tumour tissue IC: S·IOO Often sharp, radiating

frngments; indistinct cytoplasmic pain at needling;
borders; fibrillary background: thin. neurilemomas in
wavy (comma-shaped) tapered extremities often
nuclei; few dispersed cells fusiform at palpation

and movable laterally
bUl nOl craniocaudal

Desmoid Runs, sheets or small groups of Desmoid with
fibroblasts and fragments of cell-poor prominent collagenous
collagenous matrix; moderate stroma finn to the
pleomorphism in fibroblasts; needle and difficult to
occasionally muscle giant cells aspirate

Solitary fibrous Cell-tight irregular, thrce-dimCllsiooal IC: C034, CD99
tumour tissue fragments mixed with

dispersed cells; bland spindle cells

Deep leiomyoma Tumour cells with cigar-shapedlbluntcd Ie: desmin,
nuclei; segmented nuclei; moderate SMA
anisokaryosis; no mitoses

Leiomyosarcoma Fasciclses of more or less atypical IC: desmio, SMA,
spindle cells; cigar-shaped/blunted caldesmon EM
nuclei; segmented nuclei; nuclei in
tandem position; scattered large
atypical cells (stripped nuclei
outside fascicles)

CylUJugical Classificatiun ufSon Tissue
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Table 7 (continued)

Tumour

MPNST

Monophasic synovial
sarcoma

Dennatofibrosarcoma
protuberans

Spindle cell GIST

Adult fibrosarcoma

Pitfalls
Squamous cell
carcinoma, spindle
cell type
Spindle ccllmalignant
melanoma

Diagnostically imponant features

Fascicles of atypical spindle cells
with elongated wavy nuclei with
pointed ends; fibrillary background;
comma-shaped nuclei: variable
amount of dispersed cells
Mixture of cell-tight irregular,
three-dimensional tissue fragment
and dispersed cells with many
stripped nuclei; often vascular
nem'Ork in ftagmems; bland nuclei
but mitoses in fragments; mast cells

Mixture of cell-tight tissue,
three-dimensional fragments and
dispersed cells; moderate nuclear
atypia; Touton-type giant cells and
foam cells not prescnt

No specific features; may mimick
smooth muscle cells

Sheets, fascicles of atypical spindle
cells

Ancillary tcsts

IC: S- ](M)

IC: EMA.
cytokeratin,
CD99EM
Cytogenetic
analysis

IC: CD34

IC:CD1l7.CD34

IC: cylokeratins

IC: HMB45.
Melan A

Notes

Calcifications may bc
observed al radiographic
investigation

Cutaneous-subcutaneous
tumour; often
multinodular

Abdominal tumour

Diagnosis of exclusion

Table 8. Cytological cvaluation ofsofl tissue tumours based on pattcrn: myxoid pattcrn

Tumour

Intramuscular
myxoma

OFMT

Perineurioma

Parachordoma

Mixed tumour
of soft tissue

Diagnostically imponant features

Poor cellularity; slllall cell clusters and dispersed cells;
cells with long thin bipolar cytoplasmic processes and
ovoid or elongated bland nuclei; occasionally individual
vessel fragments and 'muscle giant cells'

Mixture of dissociated cells and cell clusters;
occasionally acinar-like structures; rounded nuclci in
cytoplasm-rich cells

Elongated cells with thin cYlOplasmic processes: rounded,
ovoid or fusiform nuclei; moderate anisokaryosis:
stripped nuclei

Variable cellular morphology: rounded elongated polygonal
cells; rounded or ovoid nuclei; cytoplasmic vacuolation;
moderate anisokaryosis (chordoma-like cytology)

Salivary pleomorphic adenoma-like cytology

Cytological Classification of Soft Tissue
Tumours Based on the Principal Pattern

Ancillary tests

IC: 5-100,
SMA

IC: EMA

IC: S-IOO.
cytokeratin

IC: cytokeratin.
S-Ioo, SMA,
GFAP

Notes

Subcutaneous tumour
Thick fibrous capsula often
with hone trabcculae

Extremely rnre

Extremely rare

Site imponant for diagnosis;
subcutaneous tumours difficult
to distinguish from chondroid
syringoma
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Table 8 (continued)

Tumour

Myxofibrosarcoma

Low-grade
fibromyxoid
sarcoma

EMC

Pitfalls
Myxoid malignant
mclanoma

Diagnostically important features

Curved vessel fragments in myxoid background; low-grade
rumours predominantly spindly with modcrate atypia; high
grade tumours pleomorphic

Slight to modcratc atypia in constitutional spindlc cells;
occasional vessel fragments in myxoid background

Variable arrangement of cells: cell balls, branching strands.
clusters; chondroblastoma-like nuclei (coffee bean nuclei);
almost never cartilage-like fragments

Ancillary tcsts

lC: S-IOO
Cytogenetic
analysis

IC: HMB45.
Metan A

Notcs

Difficull to distinguish from
low-grade myxofibrosarcoma

Table 9. Cytological evaluation of soil tissue tumours based on pal1ern: small round ovoid cell pauem

Tumour Diagnostically important features Ancillary tests Notes

Glomus tumour

Neuroblastoma

ES/PNET family; classic
ES

ES/PNET family; PNET

Alveolar
rhabdomyosarcoma

Desmoplastic small
round celllUmour

Poorly differentiated
areas in synovial sarcoma

Pitfalls
Small cell carcinoma

Lymphoblastic
lymphoma

Small cell mclanoma

Presence ofmyxoid background matrix; lesional
cclls with rounded ovoid bland nuclei; prescnce
of spindle cells

Dispersed cells and clusters; stripped nuclei;
ncuropil background; small moulded clustcrs.
occasional rosettes; in preserved cells long
thin cytoplasmic processes connecting cells;
dark irregular nuclei

Double cell population large light and small
dark cells; large cells with abundant cytoplasm
with vacuoles and clear spaces: bland nuclear
morphology. inconspicuous nucleoli

Occasional rosel1es; small unipolar cytoplasmic
processes; moderate pleomorphism

Rounded, pear-shaped or triangular myoblast-like
cells; eosinophilic cytoplasm; occasionally
multinucleated giant cells WiTh numerous small
nuclei

Dispersed cells and loosely cohesive clusters;
seant cytoplasm; inconspicuous nucleoli;
occasionally stromal fibroblasts

Mixture of cell· tight irregUlar, three-dimensional
tissue fragments and dispersed cells with stripped
nuclei; vessel network in fragments; preserved
cells small with rounded ES-Iikc nuclei

IC:SMA

IC: NSE. chromogranin.
synaptophysin
EM

IC: C099
EM
Cytogenetic analysis

Ie: C099. NSE. chromogranin
EM
Cytogenetic analysis

IC: desmin. MyoDI
EM
Cytogcnetic analysis

IC: cytokeratin. desmin, NSE
Cytogenetic analysis

Ie: EMA, cytokeratin. CD99
EM
Cytogenetic analysis

Ie: cylokeratin

IC: cm. CD79a; COlO. Tdt

Ie: S·100. HMB45. Melan A

Intensive
pain at
needling

Predominantly
abdominal
tumour
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Table 10. Cytological evaluation of soft tissue turnouT'S based on pattern: epithelioid cell pattern

Tumour

Granular cell tumour

Adult rhabdomyoma

Paraganglioma

Epithelioid sarcoma

Diagnostically imponant features

Stripped nuclei and granular background; abundant
cytoplasm, indistinct cytoplasmic borders:
granulated cytoplasm; predominantly small nuclei

Abundant eosinophilic, granulated cytoplasm;
cytoplasmic vacuolation; small nuclei with
prominent nucleoli

Acinar/follicle-likc structures; modcrate
pleomorphism; red-granulated cytoplasm

Rounded, polygonal, spindly tumour cells; large
nucleoli; admixture of lymphocytes, plasma cells,
histiocytes. granuloma-like structures; necrosis

Ancillary tests

IC; 5-100. NSE
EM

IC; desmin,
myoglobin

IC: NSE,
chromogranin
EM
IC: cylokeratin,
EMA, CD34

Notes

Ulceration may be seen in
subcutaneous tumours;
inflammatory cells may
predominate

Clear cell sarcoma

Alveolar soft pan sarcoma

Malignant elltrarcnal
rhabdoid tumour

Pitfalls
Malignant melanoma

Carcinoma

Predominantly dispersed cells; round polygonal
tumour cells; rounded nuclei with prominent
nucleoli

Moderately abundant granular cytoplasm;
binucleated multinucle3ted cells; rounded nuclei
with prominent nucleoli; stripped nuclei

Variable cellular shape; eccentric nuclei; prominent
nucleoli; cytoplasmic paranuclear inclusions

IC: S-IOO, HMB45,
Melan A

Ie: muscle specific
actin, SMA. desmin
EM

IC: cytokeratin. NSE

IC: HM1345. Melan A Site of tumour imponant
versus clear cell sarcoma

1C; cytokeratins
EM

neuroblastoma, pure round cell liposarcoma, most mono­
phasic synovial sarcoma and desmoplastic small round cell
malignant tumour. The main diagnostic pitfalls are small cell
carcinoma, non-Hodgkin's lymphoma and small cell malig­
nant melanoma (table 9).

Epithelioid Cell Pattern

The epithelioid cell pattern is created by cells with epithe­
lioid features: rounded or polygonal cells with distinct cyto­
plasmic borders, rather abundant cytoplasm, and rounded,
ovoid or irrcgular nuclei. Nuclcoli arc often prominen!. The
tumour cells are arranged in groups, tight clusters or are

Cytological Classification of Soft Tissue
Tumours Based on the Principal Panern

dissociated. Stripped nuclei are a common finding. Most
tumours in this group arc rare and infrequcnt targets for
needling. Typical examples of benign tumours are granular
cell tumour, adult rhabdomyoma and paraganglioma and
among the sarcomas epithelioid sarcoma, clearecll sarcoma,
alveolar soft part sarcoma, malignant rhabdoid tumour and
epithelioid cell GIST. Diagnostic pitfalls include carcinoma
and malignant melanoma (table 10).

It is not possible to classify all soft tissue tumours into
these five groups. In most benign adipose tumours large fat
cells predominate and vascular tumours may appear as
examples of either the pleomorphic pattern, the spindle cell
pattern or the epithelioid cell pattern.
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Summary and Conclusions

FNA used in the primary diagnostic workup of soft tissue
tumours has a number of advantages over open biopsy and
core needle biopsy. In most sarcomas where primary surgery
is the treatment, FNA diagnosis is accurate enough for the
planning of the surgical intervention. In those sarcomas
where ncoadjuvant therapy followed by surgery is the treat­
ment of choice, the FNA diagnosis must be equivalent to

histology with regard to hislotype and malignancy grading.
In these cases routine cytological examination often has to be
supplemented with ancillary diagnostics.

The optimal use of FNA as a pretreatment diagnostic tool
requires the referral of patients 10 multidisciplinary centres
where the cytopathologisl is a member of the team and a close
cooperation between the cytopathologist and surgeon [3].
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