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Fig. 2. This patient (case 7} had complete atelectasis of the left whole lung.
Bronthoscopy shows & polypoid lesion, which almost completely occluded
the left main bronchus (A). Chest CT on the coronal view shows a well-
circumscribed enhanced mass with occlusion of left main bronchus (B).

the definitive diagnosis because they followed a variety of
lesions such as inflammation or malignancy. One patient
(case 6) had an erroneous diagnosis of adenocarcinoma by
aspiration cytology, because the cytologic findings showed
atypical epithelial-like cells with lymphocytes and histio-
cytes, For all these patients, the diagnostic procedure was
surgical excision. Although an intraoperative frozen section
was done for the tumor in all cases, the confirmed diagnosis
could not be made. However, all the tumors were regarded
as low-grade malignancy because of low nuclear atypia and
infrequent mitosis. The extent of surgical excision was as
follows: segmentectomy in four patients, segmental bron-
chial resection in one, lobectomy in two, bilobectormny with
bronchoplasty in one, and extirpation in one. Complete
resection of the tumor was accomplished in eight patients
{89%). One patient (case 7) had a pathological residual
tumor in the submucosal tissue of the left main bronchus.
None of the operations resulted in death, On the follow-up
CT one patient (case 6) had a suspected recurrent tumor
developing adjacent to the resected line four years after the
initial resection, although this tumor was not evaluated
histologically. Interestingly, spontaneous resolution of this
tumor has been observed (Fig. 3). In the other eight patients,
no recurrence of IMT occurred. All of the patients have
remained healthy.

3.2. Pathological and ultrastructural findings

The resected tumor size ranged from 1.0 to 4.0 cm in the
greatest diameter, with a mean of 2.8 cm. For gross
appearance, most of the tumors were well-circumscribed
masses without fibrous capsules and yellow to whitish in
color on cut section.

Microscopically, the lesions consisted of a varety of
inflammatory and mesenchymal cells, including plasma
cells, histiocytes, lymphocytes, and spindle cells. All of

Fig. 3. On the CT findings, one patient {case 6) suffered from margin
relapse, which developed adjacent to resected staple line (arrow), 4 years
after initial resection {A). About & months later, spontaneous resolution of
the tumor has been observed (B).

the tumors showed interlacing fascicles, or a storiform
pattern of spindle cells and an admixture of diverse
inflammatory cells (Fig. 4A). The spindle cells had low
cellular atypia and no mitotic activity (Fig. 4B). Blood
vessel invasion was identified in one instance (case 4).
Immunchistochemically, most of spindle cells in all nine
cases showed diffuse and strong reactivity for vimentin. All
tumors exhibited reactivity for smooth muscle actin (Fig. 5).
The staining was diffuse in eight of nine cases (89%) and
focal in one (11%). One tumor exhibited focal staining for
desmin. All tumors were negative for cytokeratins, CD34,
5100 protein, and epithelial membrane antigen.
Ultrastructurally, two tumors (cases 3 and 9) out of four
contained a varying proportion of myofibroblastic cells, as
well as fibroblastic cells with a prominent Golgi apparatus

Fig. 4. Photomicrographs show an inflammatory myofibroblastic tumor.
The lesion is composed of spindle cells arranged in interlacing fascicles,
with admixed diverse inflammatory cells (A). The spindle cells have low
cellular atypia and no mitotic activity, and the inflammatory cells are
mature {B). (both, hematoxylin-eosin; A, original magnification 100 X, B,
original magnification 400 X ).
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Fig. 5. Immunohistochemically, the spindle cells of the lesion show diffuse
and strong reactivity for smooth muscle actin (immunohistochemistry for
smooth muscle actin, original magnification 200 X }.

and well developed rough endoplasmic reticulum (RER).
The myofibreblastic tumor cells were recognized by the
presence of an often well developed branching RER and
primarily peripheral bundles of actin microfilaments with
interspersed fusiform densities (Fig. 6). Subplasmalemmal
attachment plagues, focal basal lamina-like material, and
micropinocytotic vesicles were present to variable degrees
in these cells. The other tumors consisted of fibroblastic and
histiocytic cells with lysosomes and lipid droplets.

4, Discussion

IMT of the lung is rare, and its incidence is reported to be
0.04-1% of all tumors of the lung [1,3]. Although IMT can
grow at a wide variety of other sites (19,20], it usually arises
within the lung [1]. Concerning the age of patients at
diagnosis, the mean age of 44.6 years in this study was
relatively older than those reported previously [4,5,7,10,17).
According to previous reports, most of the patients were
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Fig. 6. Ultrastructurally, the myofibroblastic tumor cell is recognized by the
presence of a well developed branching RER and primarily peripheral
bundles of actin microfilaments with interspersed fusiform densities.

under 40 years old, with a mean age of 27-50 years. There
was no predominance of either sex. The precise etiology of
IMT of the lung is still unknown. Although a history of prior
pulmonary infection in some patients with IMT has been
pointed ont [4], this type of patient was not found in the
present study. Patients with IMT usually are asymptomatic,
with a solitary nodule or mass detected by routine chest
roentgenogram [5]. Endobronchial growth of IMT has only
rarely been observed {2,6,7], with a prevalence of between 0
and 12%. In this study we had a relatively high prevalence
(two of nine, or 22%) of patients with endobronchial growth
of IMT. On the other hand, it has been known that IMT
carries a risk of extension to neighboring organs [1,4,9,11],
in particular to the mediastinum, although we did not
observe this. Preoperative laboratory findings indicated that
only one patient (119%) with a solitary pulmonary mass had
an elevated CRP rate and WBC count, and the IMT
appeared to have no connection with these laboratory
findings [3,4]. The preoperative diagnosis of IMT is seldom
confirmed, and small biopsied specimens are generally
considered insufficient for diagnosis because of the
predominance of inflammatory cells.

Pathologically, IMT is composed of a variable inflam-
matory and mesenchymal cellular mixture including plasma
cells, histiocytes, lymphocytes, and spindle cells. Therefore,
depending on the predominant cellular components, many
synonyms for this disease have been described. In 1990,
Pettinato and colleagues referred to this entity as IMT
because the bulk of the lesion invariably consisted of not
specific inflammatory cells, but proliferative myofibroblasts
and fibroblasts [17]. Most of the spindle cells were
myofibroblasts, which showed immunohistochemical stain-
ing for vimentin and smooth muscle actin, and consistent
ultrastructural features. The spindle cells commonly have
low cellular atypia and no mitotic activity. Inflammatory
cells are mature and have no cellular atypia, and do not
show monoclonal proliferation [3,17,18]. IMT occasicnally
invades bronchi or blood vessels [8,18]. We treated one
patient (11%) with IMT who showed blood vessel invasion
(case 4). However, it is doubtful that these are truly the
tumor infiltrations, because the existing histologic architec-
ture of the lung can also be destroyed by infiltration of only
inflammatory cells. Furthermore, distant metastases from
IMT are hardly ever reported, The differential diagnosis of
IMT is multifarious because of its variable cellular
admixture, It includes malignant lymphoma, lymphoid
hyperplasia, pseudolymphoma, plasmacytoma, malignant
fibrous histiocytoma, sarcomatoid carcinoma of the lung,
sclerosing hemangioma, sarcoma, andfor nodular chronic
pneumonitis. These lesions can be differentiated by careful
attention to cellular atypia, necrosis, mitotic activity,
immunereactivity, or clonality [1,9,18]). IMT of the lung
also has the histologic resemblance to the fibromas of the
parietal or visceral pleuras. The fibromas shows short
fascicles or haphazard fashion of spindle cells with few
inflammatory cells, whereas IMT shows interlacing
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fascicles or a storiform pattern of spindle cells and an
admixture of diverse inflarnmatory cells [21].

Although the notion of IMT being a reactive lesion or a
neoplasm had been controversial, IMT has been recently
thought of as a neoplasm rather than a reactive lesion
because of clonal chromosomal abnormalities [15], chro-
mosomal rearrangements involving the ALK receptor
tyrosine-kinase locus region (chromosome band 2p23)
[16], or DNA aneupleidy in IMT {14]. IMT usually grows
locally and slowly. Therefore, taking into account these
histopathologic and biological findings, IMT may be
regarded as low-grade malignancy or benign tumor,

Surgical resection is recommended as the treatment of
choice. Cerfolio and colleagues reported that the residual
tumor became enlarged in 60% of patients who had
incomplete resection [1). They advocated the importance
of initial complete resection of the tumor. Surgical
removal usually fills the role of both diagnosis and
treatment. The effectiveness of radiotherapy, chemother-
apy, or stercids is uncertain [!,12]. The spontaneous
regression of IMT has been reported only infrequently [9].
Likewise, we cared for one patient with spontanecus
regression of the recurrent tumor, although this was not
confirmed histologically. The causes of these remissions
are unknown. The outcome after resection is usually
excellent, and all of the patients in this study have also
remained well over the longer term. However, long-term
follow-up is necessary because of reported cases of
recurrences many years after resection [2,22].

In conclusion, DMT of the lung is rare. Histopathologi-
cally, IMT is characterized by myofibroblasts that are mixed
with chronic inflammatory components, consisting of
plasma cells, lymphocytes, and histiocytes. Surgical resec-
tion, when possible, is recommended as the treatment of
choice. The outcome after complete resection is excellent.
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OBJECTIVE. The aims of this study were to determine the prognostic significance of
MRI findings in patients with myxoid-round cell liposarcornas and to clarify which MRI fea-
tures best indicate tumors with adverse clinical behavior.

MATERIALS AND METHODS. The initial MRI studies of 36 pathologically con-
firmed myxoid-round cell liposarcomas were retrospectively reviewed, and observations
from this review were correlated with the histopathologic features. MR images were evalu-
ated by two radiologists with agreement by consensus, and both univariate and multivariate
analyses were conducted to evaluate survival with a median clinical follow-up of 33 months
(range, 9-276 months).

RESULTS. Statistically significant MR! findings that favored 2 diagnosis of intermediate-
or high-grade tumnor were large tumor size (> 10 em), deeply situated tumor, tumor possessing
irregular contours, absence of lobulation, absence of thin septa, presence of thick septa, ab-
sence of tumor capsule, high-intensity signal pattern, pronounced enhancement, and globular
or nodular enhancement. Of these MRI findings, thin septa (p < 0.05), a tumor capsule (p <
0.01), and pronounced enhancement (p < 0.01) were associated significantly, according to
univariate analysis, with overalt survival, Multivariate analysis indicated that pronounced en-
hancement was associated significantly with overall survival (p < 0.05).

CONCLUSION. Contrast-enhanced MRI findings can indicate a good or adverse prog-

nosis in patients with myxoid-round cell liposarcomas.

iposarcomas are classified into
well-differentiated, myxoid, round
faspzuenai cell, and pleomorphic subtypes.
Myxoid liposarcomas are the most common
subtype of liposarcoma, occurring in the ex-
tremities of adults. They are considered low-
grade sarcomas with a low risk of metastasis
and are associated with prolonged survival [1-
5]. On the other hand, round cell liposarcomas
are considered high-grade sarcomas with a
higher likelihood of metastasis and mortality
due to disease [1-5]. Recent studies reveal that
myxoid and round cell liposarcomas belong to
a continuous histopathologic spectrum charac-
terized by a chromosome Iranslocation
1(12;16)(q 3;p11) resulting in the fusion tran-
seript of the TLS and CHOP genes [6-9].
However, diagnosis and prognostic predictions
can often be complicated by lesions that con-
tain admixed morphologic components of
myxoid and round cell subtypes.

The characteristic MRI features of myxoid-
round cell liposarcomas are attributable to the pre-
dominantly myxoid matrix of the tumor. Tumors
appear on T2-weighted MR images as encapsu-
lated temors with signals that are hyperintense
compared with the surrounding structures (10~
14]. Cn contrast-enhanced studies, they often
show marked or heterogeneous enhancement
with nonenhanced areas corresponding to myxoid
material [13, 14]. As expected from the fact that
the histopathologic spectrum from myxeid to
round ¢ell liposarcomas is contimous, these tu-
mors show considerable diversity on imaging.
Therefore, it is important to review the reliability
of MRI features for characterizing myxoid-
round cell liposarcomas. The objectives of this
study were to determine the prognostic signifi-
cance of MR findings in patients with myxoid—
round cell liposarcomas and to clarify which
MRI features best indicate turors with adverse
clinical behavior.
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Materials and Methods
Patients

We reviewed materials from 36 patients with
myxoidround cell liposarcomas, all of whom who
were registered in our pathology files. The clinical
details, including follow-up information, were ob-
tained by reviewing all the medical charts. None of
the patients was lost to follow-up, which began on
the date of primary surgery. The median duration of
follow-up was 33 months and ranged from 9 to 276
months. The time to death due to any cause was re-
corded to determine the overall survival rate.

MR Studies and Pathofegic Correlations

MRI was performed using one of two 1.5-T sys-
temns (Horizon, General Electric Medical Systems,
Milwaukee, WI; or Visart, Toshiba Medical Sys-
tetns, Tokyo, Japan). Either the spin-echo of the fast
spin-echo technique was used to obtain T1 -weighted
images (TR range/TE range, 460-720/ 12-27) in one
or more planes {coronal or axial). T2-weighted im-
ages (TR range/TE g range, 3,500-6,000/96-112;
echo-train length, 8-12) with flow compensation
and presaturation superiorty and inferiorly were then
obtained in one or more planes using a bedy coil.
The images were obtained with a field of view of
30-40 cm, an image matrix of 128 x 256, and a slice
thickniess of 6-10 mm, Gadopentetate dimeglumine
was administered IV, and T1-weighted images were
obtained in one or more planes with (» = 20) or
without (n = 16) fat suppression.

Two radiologists reviewed the MR images, and
the findings were reported a5 a consensus opinion.
The lesions were judged according to size, location,
depth (superficial or deep), type of margin and ¢on-
tours, intemal architecture, presence of a tumor cap-
sule, signal characteristics on Tl- and T2-weighted
images, and homogeneity (homogencous or hetero-
geneous). A superficial tumor {(dermal or subcutane-
ous tumor) was located exclusively above the
superficial fascia without invasion of the fascia,
whereas a deep tumor was located either exclusively
beneath the superficial faseia or superficial to the
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fascia with invasion of or through the fascia. The
signal characteristios were described as isointense or
hyperintense relative to the signal intensity of skele-
tal muscle. The extent (none and weak or pro-
nounced), pattern {globular and nodular or diffuse),
and homogeneity of gadolinjum-based enhancement
were also recorded. Globular and nodular enhance-
tment corresponded to spotty enhancement (range,
3-10 mm) within the mass on contrast-enhanced
MR images. Septal structurcs were categorized as
thin (uniform linear structures < 2 mm} or thick (fo-
cally thickened linear structures > 2 mm). Tumors
containing areas with high-intensity characteristics
on both Tt - and TZ-weighted MR images were con-
sidered positive for a high-intensity signal pattern.

Histologic slides of all the patients” tumors were re-
viewed for diagnosis by an expert pathologist. Immu-
nohistochemnical staining was performed in all cases to
confirtn the diagnosis or tumor type according to the
classification system described by Enzinger and Weiss
[1]. In this study, the histologic grade of a tumor was
determined using a three-grade system established by
Hasegawa et al. [15-17], According to this system,
myxoid—round cell liposarcomas are assigned a grade
of 1,2, or 3. Grade 1 tumers (r = 12, 33.3%) are con-
sidered low-grade tumors, gade 2 tumors (# = 14,
38.5%) are intermediate-grade tumors, and grade 3 tu-
mors {n = 10, 27.8%) are high-grade tumors (n =24,
66.7%). Excised specimens were available for review
or for mapping correlation with images. Pathology re-
ports were reviewed for descriptive commets charac-
terizing the necrosis and myxoid-round cell tumor
compaonents of the lesions.

Statistical Analysis

Patients’ demographics and imaging characteris-
tics were compared using Wilcoxon's rark sum test
for continuous variables and the chi-square test or
Fisher's exact test for categorized variables. Univari-
ate analysis was performed by comparing survival
curves generated using the Kaplan-Meier method and
camying out log-rank tests. The relative risk of each
variable subjected to multivariate analysis was esti-
mated using a Cox proportional hazards model. All

analyses were conducted using SPSS software ver-
sion 11.0] (Statistical Package for the Social Sciences,
Chicago, IL) for Windows (Microsoft, Redmond,
WA}, Differences and correlations ata p value of less
than 0.05 were considered statistically significant.

Results

Twenty-one (58.3%) of the 36 patients were
men and 15 were women (41.7%). The mean age
at diagnosis was 47 years, and the patients ranged
in age from 17 to 87 yeass. The tumors were lo-
cated on the lower extremities in 31 patients
(86.1%) and the trunk in five (13.9%). The mean
tumor size was 9.6 em, and 16 tumors (44.4%)
were larger than 10 cm. Thirty-one tumors
(86.1%%) were situated deeply, and five (13.9%)
were superficial, The surgical procedures con-
sisted of wide excisfon, amputation, or disarticu-
lation. Surgical margins were confirmed to be
adequate at pathology in 28 patients (77.8%).
Marginal or intralesional excision with inade-
quate margins were found in eight (22.2%). Ad-
ditional treatment included chemotherapy in five
patients (13.9%), radiotherapy in nine (25.0%),
and both in seven (19.4%).

Metastases occurred in 11 (30.6%) of the 36
patients; the location of metastasis was the peri-
toneal cavity in five patients (13.9%}; soft-tissue
in five (13.9%); lung in three (8.3%); and bone,
liver, retroperitoneum, and mediastinum in one
(2.8%). Eight (38.0%) of the 21 patients who
received additional treatment had metastasis
subsequently, Twelve (33.3%) of the 36 patients
developed local recurrences. Three patients
(8.3%) with inadequate excision had local re-
currence. Four patients (11.1%) with local re-
currence underwent additional therapy.

Ten (27.8%) and 26 (72.2%) of 36 tumors had
regular and irregular turmor contours, respectively
(Figs. 1-4). Sixteen tumors (44.4%) showed lob-

Fig. 1.—38-year-old woman with low-
grade myxoid-round cell liposarcoma
in left thigh,

A, T1-weighted spin-echo MR image
(TRITE, 720/20) shows tumor has reg-
ular contours with small amount of
fat signa! in periphery (arrowhead).
B, Contrast-enhanced T1-weighted
spin-echo MR image (720/20) shows
diffuse enhancement of tumor.
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MRI of Myxoid-Round Cell Liposarcoma

Fig. 2—62-year-old man with low-grade myxoid-round cell lipesarcoma in
left buttock,

A, Axial T2-weighted fast spin-echo MR image (TR/TE, 3,500/100) shows sep-
tate appearance of lesion. Linear structures of low intensity contained thick
septa (arrow} and thin septa (arowheads). :

B, Axial fat-saturated contrast-enhanced T1-weighted spin-echo MR image
{720/20) shows tumor of high intensity with slight enhancement of septa.

C, Phatomicrograph of specimen shows paucicellular myxoid liposarcoma
with less than 25% round cell companents has dispersed small round or short
spindled cells and multivacuclated lipoblasts within abundant myxoid matrix

and plexiform vascular network, {(H and E, »200)

ulated morphology. On MR images, thin and
thick septa (Fig. 2) were identified in 31 (86.1%)
and 10 (27.8%) tumors, respectively. On T1-
weighted MR images the signals of the tumors
relative to those of muscle were hyperintense
(1 = 15), isointense (1 = 12), or hypointense (n =
9. Tumors showed predominantly increased sig-
nal intensity compared with that of the skeletal
muscle on T2-weighted MR images. The images
showed the tumor as having a heterogeneous ap-
pearance with thin or thick septa of low intensity,
High-intensity signals similar to subcutaneous
fatty tissue (high-intensity signal pattem) were
found in 15 tamors (41.7%4) on both T1- and T2-
weighted MR images (Figs. 1 and 4),

On contrast-enhanced MR images, pro-
nounced enhancement (Fig, 4) located mostly
at the peripheries of the lesions was present in
22 tumors (61.1%). Globular and nodular en-
hancement (Figs. 3 and 4) was found mostly in
the centers of the lesions of 16 patients
(44.4%), whereas diffase enhancement (Fig.
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1) was seen in six Iesions (16.7%). Contrast-
enhanced MR images also revealed that 23 tu-
mors (63.9%) had homogeneously enhanced
turnor capsules (Fig. 3).

All tumors were characterized microscopi-
cally by a prominent plexiform vascular pat-
tern admixed with an abundant myxoid matrix,
The extent of cellularity ranged from slight to
moderate, and the lesions were composed of
small uniform, round, or spindle-shaped hy-
perchromatic cells. Tumor necrosis was found
on microscopic observation in 12 cases
(33.3%). The necrotic areas varied in degree,
but most tumors contained only a small
amount of necrotic areas that were difficult to
identify on MR images.

Statistically significant MRI findings that fa-
vored a diagnosis of intermediate- or high-grade
tumor were large tumor size (> 10 ¢cm) (p <
0.01), deeply situated tumor (p < 0.05), tumor
possessing irregular contours (p < 0.001), ab-
sence of lobulation (p < 0.001), absence of thin

septa (p < 0.05), presence of thick septa (p <
0.01), absence of tumor capsule (p < 0.001),
high-intensity signal pattem (» < 0.01), pro-
nounced enhancement (p <0.001), and globular
and nodular enhancement (p < 0.001), The pres-
ence of thin septa or a tumor capsule indicates
low-grade tumor. Irregular contours were found
in only 10 high-grade tumors (58.8%). All the
low-grade tumors had a capsule, thin septa, and
a high-intensity signal pattern, The odds ratios
for a specific finding favoring a diagnosis of in-
termediate- or high-grade tumor are shown in
Table 1. The multiple logistic regression model
showed that iegular contour and thick septa
were the most significant predictors of interme-
diate- or high-grade tumors, with an odds ratio
of 13.8 for both (95% confidence interval [CI],
1.5-128.8; p < 0.05).

At the last follow-up, 10 (27.8%) of the 36
patients had died of their disease and four
(11.1%) were alive with metastatic disease.
The 5- and 10-year survival rates were 80.5%
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Fig. 3.—28-year-old man wilth intermedi-
ate-grade myxoid-round cell liposarcoma
inleftthigh, .

A, Axial T1-weighted spin-echo MR image
(TR/TE, 650/12) shows high-intensity signal
pattemn (arrowheads) in periphery of tumor.
B, Fat-suppressed contrast-enhanced T1-
weighted spin-echo MR image (650/12)
shows pseudocapsular enhancement (ar-
rows) and globular and nodular enhance-
ment (arrowheads).

C, Photomicrogragh of specimen shows
cellular myxoid liposarcoma with round
cell components composed of solid sheets
of round cefls with large and coarse chro-
matin and little intervening myxoid stroma.

and 72.4%, respectively. The univariate analy-
sis showed that thin septa (p < 0.05), tumor
capsule (p < 0.01), and pronounced enhance-
ment (p < 0.01) were significantly associated

with overall survival (Table 2). The multivari-
ate analysis revealed that pronounced enhance-
ment was the most significant adverse
prognostic factor (Fig. 5) with a relative risk of
7.3(95% CI, 1.5-35.1; p < 0.05).

{H and E, x200}

tance of the round cell component has been ac-
knowledged in previous studies {18-20]. From
a practical viewpoint, detection of this en-
hancement pattern on contrast-enhanced MR
images in myxoid-round cell liposarcomas is

usefu! for predicting their behavior.

The amount of necrosis has been reported
TABLE 1 Discussion to be comrelated with clinical outcome [21-
In this study, we documented the prognostic ~ 25]. Spontaneous tumor necrosis identified in
! significance of MRI features in patients with  four (4%) of 95 patients with myxoid-round
Cdds myxoid-round cell liposarcomas. Univariate cell liposarcomas was correlated with in-
Feature Ratio | ¥ ¢ analysis revealed that the presence of thin  creased risks of metastasis and death {18]. In
- septa, a tumor capsule, and pronounced en-  our study, we did not evaluate the relationship
Size> 10 em 80 1 26-309 hancement had a significant comelation with  between the presence of tumor necrosis and
Lobulation absent 20 | 831265 | \uerall survival. Multivariate analysis showed  patient prognosis, because most tumors ac-
Thick septa present 203 | 21-1887 | that, of these variables, pronounced enhance-  companied by necrosis in our study contained
Pranounced enhancement | 347 | 3.72-3241| ment on contrast-enhanced MR images was  only a small amount of necrotic areas that

present the most influential adverse prognostic factor.  were difficult to identify on MR images.
Glotular and nodular 50 | 20-413 | This MRI finding of enhancement correlated On contrast-enhanced MR images, pro-
enhancement present with the round cell-component content on  nounced enhancement was located mainly at

Note.—Cl = confidence interval,

728

pathologic specimens. The prognostic impor-

the periphery of the lesion in 61.1% of the pa-
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MRS of Myxoid-Round Cell Liposarcoma

Fig. 4.—69-year-old man with
high-grade myxoid-round cell
liposarcoma in left thigh.

A, Sagittal contrast-enhanced Ti-
weighted spinecho MR image
(TR/TE, 600/15) shows globular
and nodular enhancement (ar
rows} and proncurnced enhance-
ment {arrowheads} predominantly
at tumor periphery,

B, Photograph of macroscopic
specirnen of same tumor asin A
shows heterogenecus tumor
comporents (arowheads),

C, Photomicrograph shows that
specimen is composed of salid
sheets of uniform round cefls
with targe and coarse chroma-

tin. (H and E, x200)

tients, and globular and nodular enhancement
cccurred at the lesion center in 44.4%. These
two patterns of enhancement were characteris-
tic of intermediate- or high-grade tumors.
Round cell components were reported to be lo-
cated at the peripheries of lobules; adjacent to
fibrous septa extending through the tumor; and
surrounding large vessels, particularly in tu-
mors with only & small amount of round cell
components [7, 8). Thus, these two enhance-
ment patterns may be reliable imaging find-
ings for detecting round cell components
within tumors. In one study, despite a small
sample size, researchers showed that patients
(n = 5) who initially had a tumor with 5% or
greater round cell components had a signifi-
cantly higher incidence of metastasis or death
from disease than those (# = 7) who initially
had a tumor with less than 5% round cell com-

AJR:162, March 2004

ponents [18]. In a study of 24 patients with
round cell components composing 25% or
more of the tumor, round cell components were
associated significantly with a lower survival
rate [19]. However, the correlation between the
quantity of round cell components and the ¢lin-
ical outcome may depend on the difficulty in
quantifying the round cell components at tran-
sitional areas at microscopic observation,
There was no significant difference be-
tween the risks of an adverse outcome in pa-
tients with myxoid and transitional areas
without round cell components and those with
myxoid areas alone [19]. The pathologic vari-
ables responsible for differences among ob-
servers in identifying round cell components
are considered to be numerous and include in-
accurate criteria for tissue processing and se-
lection of the assessment area within the

spectrum of myxoid-round cell liposarcomas
[20]. Our results supgest that contrast-en-
hanced MR images can assist in detecting
round cell component content within the en-
tire tumor and assist in the distinction of low-
grade and of intermediate- or high-grade
myxoid-round cell liposarcomas.

In previous reports [26-29], the descriptions
of the enhancement patterns identified on MR
images included little enhancement or a few
patterns (i.e., heterogeneous, homogeneous,
no enhancement), However, the end points se-
lected in these prior studies depended simply
on the pathologic diagnosis of “myxoid liposar-
coma,” and the investigators were unaware of
the lineage of “myxoid-round cell liposar-
coma” as a disease entity. The results of our
study are based on a definite diagnosis of myx-
oid-round cell liposarcoma, and we stress that
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MR Findings No. (%) of Cases | 5-Year Survival Rate (%) Jia

Size (cm) 0.10
<10 20 {55.6) 84.2
>10 16 {44.4) 56.8

Depth 0.26
Superficial 5(13.9 100
Deep 31(86.1) §6.7

Contour 0.27
Regular 26(722) na2
Irregular 100279 625

Lobulation 0.9
Absent 20 (55.6) 598
Present 16 (44.4) 852

Thin septa 0.02
Absent 5(13.9) 26.7 :
Present 31(86.1) 771

Thick septa 047
Absent 26(72.2) 66.7
Present 10(22.8) 123

Tumer capsule <0.01
Absent 13{36.9) 166
Present 23(63.9) 83.1

Prenounced enhancement <0
Absent 14 (38.9) 100
Present 22 (61.1) 549

Glebular and nodutar enhancement 091
Absent 20 (55.6) 784
Present 16 (44.4) 66.8

High-Intensity signal pattern on
Absent 21(58.3) 124
Present 15417 69.1

*Log-rank test.

Proportion of Surviving Patients

T Y
100 200

Survival Time {months)

300

Fig. 5.—Graph shows Kaplan-Meier survival curve according to preserce (sokid tine) or absence (dashed fined of pro-

nounced enhancement on contrast-enhanced MR images for 36 patients with myxoid-round cefl iposarcomas,

130

the presence of globular and nodular or pro-
nounced enhancement identified on MRI is a
finding suggestive of intermediate- or high-
grade tumor and reflects the amount of round
cell comnponents in the tamor, which strongly
affects patient outcome.

The presence of linear or amorphous hyper-
intense foci behaving like fatty tissue on T1-
weighted MR images has been reported to be a
pattem suggestive of myxoid liposarcoma [27].
Myxotd-round cell liposarcoma often consists
of multiple histologic subtypes in the samne le-
sion. We abserved a high-intensity signal pat-
tern in 15 low-grade twnors, and this finding
was consistent with immarure fatty tissue or the
fat components of the tumors. Immature spin-
dle cells lacking obvious fat genesis may be
seen next to multivacuolated lipoblasts, Al-
though MRI is sensitive enough to detect
minute fat deposits or immature fatty compo-
nents, our univariate analysis showed no signif-
fcant association between high-intensity signal

pattern on MR images and survival [28, 29].

In summary, the spectrum of MRI findings
in myxoid-round cell liposarcomas is contin-
uous. MRI findings can assist in the distinc-
tion between low-grade and intermediate- or
high-grade myxoid-round cell liposarcomas.
MRI findings that favored a diagnosis of inter-
mediate- or high-grade tumor included large
(> 10 cm) size of tumor, deeply situated tu-
maor, tumor possessing irregular contours, ab-
sence of lobulation, absence of a tumor
capsule, absence of thin septa, presence of
thick septa, high-intensity signal pattern, pro-
nounced enhancement, and globular and nod-
ular enhancement. The presence of thin septa
or a tumor capsule indicates low-grade tumor,
Imaging features associated with overall sur-
vival were thin septa, a tumor capsule, and
pronounced enhancement. Multivariate analy-
sis showed that pronounced enhancement on
MR is the most significant factor in predict-
ing an adverse prognosis for patients with
myxoid-round cell liposarcoma.
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Gastric glomangiomyoma: a pedunculated
extramural mass with a florid
angiomyomatous pattern

Sir: Glomus tumours are uncommon mesenchymal

tumours with an incidence of about 1.6% among soft’

tissue tumours. The tumours are most commonly
found in the peripheral soft tissues, especially in the
distal parts of the extremitics.! Here, we describe a rare
variant of the glomus tumour, glomangliomyoma, in
the gastrointestinal tract with an unusual extramural
location and a florid smooth muscle cell component.

A 54-year-old Chinese woman presented with recur-
rent epigastric pain for 2 years, Repeated endoscopies
revealed no mucosal lesion but only vague bulging in
the posterior wall of the gastric antrum. Computed
axtal tomography revealed a well-defined, 70-mm
paragastric solid mass in the right upper abdomen
connected to the stomach by a narrow stalk, extending
just inferior to the lver to the level of the aortic
bifurcation. The tumour was surgically removed and
‘she has remained well during the last 3 months of
follow-up after the operation.

The tumour was a circumscribed ovold mass weigh-
ing 101 g and measuring 70 x 60 x 35 mm with a
solid tan-coloured cut surface (Figure 1A). There was
no capsule, but the external surface of the tumour was
smooth and covered by peritoneum.

Microscopically, the tumour showed a biphasic
pattern (Figure 1B). The predominant component
was eosinophilic spindle cells whorling around mostly
capillary-sized vessels, forming an angiomyoma-like
pattern (Figure 1C). These cells were strongly posi-
tive for smooth muscle markers including desmin
(Figure 1D), smooth muscle actin and muscle-specific
actin. The other component was the diagnostic
glomus cells, comprising islands and sheets of small
ovoid cells surrounding gapped or staghorn-like ves-
sels, These cells possessed well-demarcated round
basophilic nuclei and scanty cytoplasm (Figure 1E).
Collagen IV and reticulin showed pericellular staining
patterns around these cells. Only a few of these cells
were positive for desmin (Figure 1F). Both compo-
nents showed negative staining for AE1/AE3, CD34,
C-kit (CD117), S100, HMB45, chromogranin and
synaptophysin. Neither necrosis nor cytological atypia
were present. The proliferative index of the tumour
was low with rare mitotic figures (<1 per 50 high-
power fields) and low MIB-2 (Ki67) staining (<1% for
both cell components).

© 2004 Blackwell Publishing Limlted.
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Figure 1. A, Gross appearance of the solid tan-coloured cut surface of
the glomanglomyoma. B, Low-power view of H-E section showing

a small Island of the basophilic ovoeid glomus tumour cells {g)
surrounded by the abundant smooth muscle cell component (sm).
C, High-power view of H-E section showing the whorling pattern

of the smooth muscle cells (sm) around vessels. D, Immunostaining of
desmin (Dako M760, clone D33, dilution 1 : 150) showing the
angiomyomatous pattern of thls tumour with the strong staining

of the smooth muscle cells (sm). B, High-power view of the H-R
section showlng the pericytoma-like glomus tumour cell component
{g). F, Immunostalning of desmin showing the transition from
negatively stalned glomus tumour cells (g) to strongly stained smooth
muscle cells (sm).

In conclusion, the tumour was a pedunculated,
subsersosal gastric glomangiomyoma with a predomin-
ant spindled smooth muscle cell component, resulting in
a striking angiomyomatous pattern. The tell-tale glomus
cell component was only confined to scattered small
areas, Glomus tumours have a close growth association

‘with vessels. Variable degrees of differentiation/trans-

formation towards mature smooth muscle cells and a
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focal anglomyomatous pattern have previously been
described,’? A predominant spindle cell component, as
in the present case, however, has not been reported.
Accordingly, differential diagnoses Include gastro-
intestinal stromal cell tumour, haemangiopericytoma,
solitary fibrous tumour, leiomyoma/leiomyoma of
uncertain malignant potential, schwannoma and
angiomyolipoma (see Refl. 3 for review).

Miettinen and coworkers® reviewed the largest series
of 32 gastrointestinal glomus tumours. Most of them
were circumscribed, intramural or intraluminal masses
located in the gastric antrum., Typlcally, the presenting
symptoms were those of gastrointestinal bleeding or
ulcers. Most tumours were small and the patlents fared
well, except one with a large tumour (65 mm in size),
who developed disecase metastatic to the liver. The
prognostic criteria of gastrointestinal glomangio-
myoma or glomus tumours as a whole are not well
established. With regard to the large size (70 mm) of
the tumour of our patient, long-term [ollow-up is
warranted. For glomus tumour affecting the extremit-
ies, location of the tumour in a deeper tissue plane is
associated with a poorer prognosis.® The depth of
primary tumour, however, does not seem to play a
significant role in the prognosis for gastrointestinal
glomus tumour.? Spindle cells in glomus tumours have
been suggested to be associated with an adverse
prognosis.>* However, it should be noted that among
the few unfavourable cases reported, the ‘spindle’ cells
were mostly sarcoma-like, resembling malignant

“fibrous histiocytoma or leiomyosarcoma,* Thus, whe-
ther the cytologically bland, spindled smooth muscle
component in the present case plays an additional
adverse role in the clinical behaviour remains doubtful.
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Gastrointestinal zygomycosis:
two case reports

Sir; Gastrointestinal zygomycosis is rare. We present
one case of small intestinal mucormycosis and one case
of colonic and hepatic entomophthoromycosis, docu-
menting the dramatically different clinicopathological
features caused by fungi of the two orders of the class
Zygomycetes.

A 65-year-old Caucasian man with chronic obstruct-
ive pulmonary disease admitted with lobar pneumonia
rapidly developed respiratory and renal failure. Subse-
quently, he had a major rectal bleed and emergency
extended right hemicolectomy revealed four separate
well-demarcated perforations within otherwise normal
leum.

Microscopy showed florid acute inflammation and
microabscesses at the perforation sites, associated with
abundant multinucleate giant cells (Figure 1). Within
the luminal necrotic debris and multinucleate giant
cells were abundant irregularly shaped, non-septate
hyphae, branching at right angles, morphologically
consistent with Mucorales. Post-operatively, he was
treated with 4 weeks of intravenous amphotericin B.
Two years later, he is alive and well.

The second case was a 45-year-old Iranian farmer
admitted with right fliac fossa pain. Computed tomo-
graphy and subsequent right hemicolectomy revealed
a 90-mm solid caecal mass which histologically was a
caecal abscess containing a striking number of eosin-
ophils, multinucleated giant cells and multiple broad and
sparsely septate fungal hyphae surrounded by charac-
teristic 'Splendore-Hoeppll' precipitates (Figure 2). Six
weeks later he developed multiple liver abscesses and fine
needle aspiration again showed Entomophthorales
hyphae surrounded by ‘Splendore-Hoeppli' precipitates.
Treatment with ketaconazole, together with cotrim-
oxazole, was successful and he was discharged 4 weeks
later.

Mucorales and Entormophthorales, the two orders of
the class Zygomycetes, are closely related fungi but
have dramatically different disease manifestations.’
Mucorales are opportunistic fungi that cause rapidly
disseminating, acute fulminating and often fatal infec-
tions in diabetic, debilitated or immunocompromised
hosts.> Fungi tend to invade blood vessels causing

© 2004 Blackwell Publishing Ltd, Histopathology, 44. 297-306.
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Figure 1. Small-bowel mucormycosls. Microabscesses and
multinucleate giant cells contalning Mucorales {Inset).
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Figure 2. 'Splendore—Hoeppll’ precipitate in entomophthoromycosts.

mycotic emboli. Gastrointestinal mucormycosis is rare,
with small intestinal involvement in immunocompe-
tent adults described in only five cases in the literature,
all of which were fatal, due to late diagnosis.

Entomophthorales are ubiquitous fungi causing gen-
erally chronic, subcutaneous or nasofactal infections in
immunocompetent individuals in tropical and sub-
tropical regions. The hyphae show no tendency for
invading blood vessels.

Our first patient was severely debilitated with chro-
nic obstructive pulmonary disease and chest Infection
and had received multiple different antibiotics prior to
surgery, which probably predisposed to the fungal
infection, perhaps via ingestion of fungus and invasion
from the lumen into the intestinal wall. No apparent
underlying intestinal disease was identifiable.

It is not possible to differentiate the various
mucormycoses in tissue sections and isolation of
Mucorales is difficult; material has to be cultured

© 2004 Blackwell Publishing Lid, Histopathology, 44, 297=306.

Correspondence 299

immediately.> Fungal cultures were not performed
for our first patient. However, morphologically the
appearances of the fungus were consistent with Muco-
rales and the tissue macroscopy and histology charac-
teristic of this infectlon. Although Aspergillus can
occasionally produce a similar tissue reaction with
multinucleated giant cells, it is readily distinguished by
narrow hyphae with dichotomous branching at acute
angles.

Entomophthoromycosis is histologically character-
ized by broad, branching and sparsely septate hyphae
surrounded by ‘Splendore-Hoeppli’ precipitates. This
microscopic picture is diagnostic and distinguishes
entomophthoromycosis from other fungal infec-
ticns, including mucormycosis, However, culture is
necessary for species {dentification. The eosinophi-
lic, periedic acid-Schiff-positive material of the
‘Splendore-Hoeppli' phenomenon consists mainly of
immune complexes and is an expression of the host
immune response.

Fifteen cases of gastrointestinal entomophthoro-
mycosis have been reported to date, with liver
involvement in only two cases.** Organisms, when-
ever identified, have been Basidiobolus haptosporus.®
Our second patlent was a farmer without any
evidence of immune deficiency, systemic iliness or
subcutaneous lesion. We suspect that ingestion of
fungi led to abscess formation in the caecum, and the
hemicolectomy introduced fungi into the lymphatic
and/or portal venous systems resulting in hepatic
abscesses. Specles identification was impossible
because attempts at blood and liver aspirate cultures
were unsuceessful.

Treatment of Zygomycoses requires aggressive meta-
bolic support, antifungal therapy and surgical resection
and/or debridement of necrotic involved tissue. Early
diagnosis, by histological examination, is important so
that life-saving antifungal therapy can be initiated.
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Unusually close association of ectopic
intrathyroidal parathyroid gland and
papillary microcarcinoma of the thyroid

Sirt We here report the unusual case of a papillary
microcarcinoma of the left thyrold lobe in close
proximity to an ectopic intrathyroidal parathyroid
gland. A bilateral nodal goitre had been removed from

a 41-year-old woman. Clinically, an adenoma was’

suspected within the left lobe, and the right lobe
showed a nodule with decreased hormonal function
{‘cold’ nodule) on scintigraphic evaluation. There was
no history of hyperparathyroidism.

'On gross examination, the largest diameters of the
two roughly spindle-shaped thyrold lobes were 62 and
48 mm. Cut surfaces revealed multiple nodules meas-
uring up to 25 mm in largest diameter. Histological
analysis showed the typical picture of a ‘struma colloides
nodosa' with focal regressive changes. However, the
left-sided lobe contained an unusual histologtcal find-
ing with the close assoclation of an encapsulated
papillary microcarcinoma (follicular varlant, maximum
diameter 7 mm) and an ectopic (intrathyroidal) para-
thyrold gland (Figure 1a).

The papillary microcarcinoma showed characteristic
cytological features with crowding and a ground-glass
appearance of the nuclei (Figure 1b) but a completely
follicular microarchitecture (‘follicular variant of pap-
illary carcinoma of the thyroid”).

Immunohistochemically, the parathyroid gland
revealed a typical endocrine phenotype with expression
of synaptophysin (Figure 1c). The papillary carcinoma
strongly expressed S100 protein, while in the adjacent

normal thyroid and the parathyroid only a few
scattered reticulum cells were reactive with the anti-
3100 antibody (Figure 1d).

The intrathyroidal localization of parathyroid glands
in general seems to be a rare finding, but there are
varying reports as to its true incidence. In several
studies, some of which were concerned with surgery for
primary hyperparathyroidism, the frequency of mtra-
thyrzoidal parathyrold glands ranged from 2. 4% to
8%.2°6

The incidence of occult papillary carcinoma in young
adults (20-40 years) was 3% in an autopsy study of
138 patients.” In people over 40 years of age, however,
this incidence increases, leading to an overall incidence
of 5-24% in the whole population.®?

Thus, the present case of occult papillary micro-
carcinoma in close proximity to an intrathyroidal
parathyroid gland is a most unusual incidental finding.
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Figure 1. a, The encapsulated papillary mlcrocarcinoma is shown on the left, the ectopic parathyrold gland in the middle, and normal thyroid
tissue on the right. Note, the position of the parathyrotd gland is in the immediate vicinity of the tumour capsule, b, At higher magnification,
the carcinoma shows the typical nuclear features of a paplllary tumour with crowding and a ground-glass appearance while the
microarchitecture is completely follicular (= ‘follicular variant of papillary carcinoma of the thyrold'). ¢, Inmunostaining with an anttbody
to synaptophysin exhibits strong cytoplasmic staining of the cells of the parathyrold gland clearly demonstrating the endocrine nature of

the cells. ¢, Inmunostaining with an antibady to $100 protein decorates the neoplastic cells of the papillary carcinoma while the ectopic
parathyroid gland and normal thyrold tissue contain only few scattered recticulum cells. The epithelial cells are not stained.

Expression of HER-2/neu gene and protein
in salivary duct carcinomas of parotid
gland as revealed by fluorescence in-situ
hybridization and immunchistochemistry

Sir, We have read with interest the article entitled:
‘Expression of HER-2/neu gene and protein in salivary
duct carcinomas of parotid gland as revealed by
fluorescence in-sifu hybridization (FISH) and immuno
histochemistry’ by Skalova et al.} This work represents
the first molecular assessment by FISH of HERZ gene
status in this rare and aggressive neoplasm showing a
histological resemblance to ductal carcinoma of the
breast. The authors studied 10 cases by immunocyto-
chemistry and FISH. They found strong immunochisto-

@ 2004 Blackwell Publishing Ltd, Histopathology, 44, 297=306.

chemical positivity (3+ score) in seven cases, four of
which carried HER2 gene amplification (57%), while
three were non-amplified (43%). In three cases the
analysis was inconclusive.

We studied HER2 gene status in formalin-fixed
paraffin-embedded tissue sections of 18 consecutive
cases of salivary duct carcinoma collected tn our
institution, according to previous published methodol-
ogies.? Eleven cases showed a score 3+, eight of which
carried HER2 gene amplification (73%), while three
were non-amplified (27%). None of the tmmunohisto-
chemically negative cases showed amplification.

In comparison with unselected breast carcinoma
series, both the investigations outline a htgher percent-
age of both HER-2 3+/amplified cases (25% versus

m
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57-73%)® and HER2 3+/non-amplified (i.e. false-
positive) cases (3% versus 27-43%)* in salivary duct
carcinoma.

As far as the pattern of amplification s concerned,
Skalova et al. described a homogeneously staining
region (HSR) pattern in all amplified cases, while
we observed three different patterns of amplification:
(i) five cases presented amplified genes arranged as
HSR, usually one or two per nucleus; {ii) one case
showed multiple scattered single-copy HER2 signals
and chromosome 17 polisomy {calculated ratio
between HER2 and centromeric probe (CEP) 17
copy number was more than 2 in all tumour nuclei);
(i) two cases showed a pattern of hybridization con-
sistent with double minutes (Figure 1), a very unusual
occurrence in breast cancer.*

Considering the breast model where the efficiency of
herceptin-based therapy is restricted to HER2 3+ or
amplified cases® and assuming that in salivary duct
carcinoma the biological basis of response to herceptin
is the same as in breast cancer, we can anticipate
successful use of this drug in salivary duct carcinoma.
On the basls of the abovereported findings it might be
expected that >50% of such patients could benefit from
TKR-inhibitor therapy. However, the high rate of HER2
3+ non-amplified cases {>27%), likely to be unrespon-
sive, necessitates FISH analysis for patient selection.
Assessment by FISH is further supported by our
preliminary data regarding the relationship between
protein expression and the amplification pattern.
Despite the presence of a 3+ immunohistochemical
score, we found no HER2 protein by immunoprecipi-

Figure 1. Example of HER2 gene amplification ln sallvary duct
carcinoma {HER2 slgnals in orange, centromeric probe {CEP)

17 signals in green). Note the pattern of amplification consistent
with the presence of double minutes showing multiple clusters of
amplifted genes scattered over the nucleus.

tation and Western blotting experiments in the two
cases carrying double minute-related amplification. If
this finding is confirmed by further experiments and
since the lack of HER2 protein expression is correlated
with an unsuccessful response to herceptin therapy,
FISH is likely to become the assessment of choice in this
salivary tumour type.
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Malignant mixed epithelial and stromal
tumours of the kidney: a report of the first
two cases with a fatal clinical outcome

Sir: Mixed epithelial and stromal tumour of the kidney
(MESTK), a rare benign neoplasm of unknown aetiol-
ogy, is a recently established entity unifying several
neoplasms such as adult mesoblastic nephroma, cystic
hamartoma of the pelvis, adult type cystic nephroma,

© 2004 Blackwell Publlshing Ltd, Histopathology, 44, 297-306.
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multilocular renal cysts, and solid and cystic biphasic
tumour of the kidney."™ In cases reported as MESTK,
recurrence or fatal outcome has, to date, never been
reported. Here, we present two cases of malignant
MESTK with local recurrences and fatal outcomes.

The first case was in a 43-year-old Japanese woman,
who had undergone radical nephrectomy for a right
renal tumour and developed a local recurrent tumour
2 years later. Nine months after extirpation of the
recurrent tumour she developed another local recur-
rence, associated with severe haemorrhage which could
not be sufficiently controlled even by three trials of
transarterial embolization. The recurrent tumour was
found to have invaded adjacent organs allowing only
palliative surgery for mass reduction. The patient died
43 months after initial nephrectomy. The second case
was in a 31-year-old Japanese woman who had under-
gone radical nephrectomy for a tumour in the upper pole
of the left kidney. Four months alter the operation, she
developed a local recurrent tumour, accompanied by
massive ascites. She died 11 months after nephrectomy.

In case 1, the primary tumour measured approxi-
mately 70 mm in diameter, was located mainly near
the renal hilus and appeared to consist chiefly of solid
components. In case 2 it measured 70 x 70 x 60 mm,
was generally well circumscribed and extended beyond
the rena! capsule. It consisted of solid and cystic
components; the former was yellowish and firm and
the latter was filled with haematoma.

The primary tumours of both patients were composed
of proliferating spindle-shaped cells and epithelial tubu-
lar structures of various sizes (Figure 1a). The epithelial
components were intermingled with the stromal com-
ponents throughout the tumours. In case 1, the spindle
cells had bright eosinophilic cytoplasm and fusiform
nuclei with moderate atypia, formed interlacing bundles
and small fascicles with high cellularity (Figure 1b) and
infiltrated the renal hilar fat extensively. In case 2, the
stromal components were composed of varying numbers
of atypical spindle cells with clear cytoplasm that formed
fascicles or whorled around the small tubules. No
blastema was present. In both cases, the sizes of the
epithelial tubular structures were variable, from small
tubules reminiscent of normal collecting ducts to cysti-
cally dilated ducts lined by cells with a hobnail appear-
ance (Figure 2). All the cells of the epithelial components
lacked cytological atypia. It is noteworthy that tubular
structures could be seen even in the extrarenally
invading part of case 2's tumour and in the recurrent
tumour of case 1, confirming that the tubules were not
normal structures that had become invelved but were
integral neoplastic components of the tumours. Mitoses
were conspicuous in both cases.

© 2004 Blackwell Publishing Ltd, Histopathology, 44, 297-306.
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Figure 1. The primary tumour of case 1. a, The tumour is composed
matnly of proliferating spindle-shaped cells and epithelial tubular or
cystic structures scattered amldst the spindle cells. b, The spindle cells
have eosinophilic cytoplasm and fusiform nuclel with moderate
atypla and have formed small fascicles with high cellularity.
Haematoxylin and eosin,

Immunohistochemically, the spindle cells of both
cases were vimentin-positive, and those of case 1 were
muscle-specific actin- and a-smooth muscle actin-
positive. The cells of the epithelial structures of both
cases were cytokeratin- and vimentin-positive and
focally epithelial membrane antigen-positive,

The overall histopathological and immunochisto-
chemical findings of these two cases were similar to
those of MESTK,? but they consisted of more atypicat
spindle cells forming interlacing fascicles, bundles and
whorling around the tubules with increased numbers
of mitotic figures. .

The differential diagnoses include leiomyosarcoma,
biphasic synovial sarcoma® and related tumours.
Although leiomyosarcoma is the most common mesen-
chymal tumour arising in the kidney, it contains
neither neoplastic epithelial components nor entrapped
tubules, because its growth is expansive rather than

113



304 Correspondence

7y .'” - ?”’ﬂp"ﬂ;“ “.’ FG_ ; . .. i .u
e .m%i;;? _
SRR AT A RS

L, d
Gy Q"‘I

r

"

g et e dig So ene
e,

e y |
e
e TN

R

T

-
"-

K

A

wINNE G ‘& VB
P S T i AN
R £ SR K
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infiltrative, Biphasic synovial sarcoma of the kidney is a
rare neoplasm that contains both epithelial and stromal
components.® Even if typical biphasic synovial sarc-
omas occur in the kidney, their epithelial cells are
usually cuboidal or polygonal and form solid nests and
glandular or tubular structures,® whereas the epithelial
components in the present two tumours lacked obvious
cytological atypla and were considered to be similar to
those of the normal collecting ducts.

In conclusion, rarely, MESTK has a malignant
histopathological appearance and behaves aggres-
sively. In this situation, this tumour needs to be
distinguished from leiomyosarcoma and synovial sarc-
oma arising in the kidney.
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Neuroendocrine carcinoma of the vulva
with paraganglioma-like features

Sir: Neuroendocrine tumours (NTs) of the [emale
genital tract are relatively uncommon.® Particularly,
NTs occurring in the vulva are extremely rare with the
few cases reported in the English literature considered
as Merkel cell carcinoma (MCC).> Here we document
a neurcendocrine vulvar carcinoma with peculiar
microscopic, immunohistochemical and ultrastructural
features reminiscent of a paraganglioma.

© 2004 Blackwell Publishing Lid, Histopathology, 44, 297-306.
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A 62-year-old woman presented with a 20-mm soft,
painful lump located in the right upper portion of
the labla majora. Abdominothoracic computed tomo-
graphy (CT) scan excluded the possibility of it being
a metastasis from a primary tumour elsewhere. An
excisional biopsy was performed and a diagnosis of
neuroendocrine carcinoma made. Three months later
the neoplasm recurred locally and right inguinal
lymphadenopathy was noted. Treatment consisted of
radical vulvectomy followed by local radiotherapy.
Eight months later a total body CT scan revealed an
enlargement of the abdominal and mediastinal lymph
nodes. Nineteen months after the original diagnosis the
patient is still alive with multiple abdominal and
thoracic metastases.

Histologically, the tumour involved the dermis
and subcutis and showed a prevalent organold or
‘Zellballen’ pattern of growth (Figure 1a). Occasionally,

Wi

JAr i
h
}

Rt :-‘-m‘ TN,
h ?.. T 4

oxs b
S

] ‘!_
) g
g
i
0

Figure 1. a Neoplastic cells were mainly disposed In organoid nests.
Inset: rare glandular structures were found In another microscopic
field. b, Immunchistochemically, $100 protein outlined a residual
stellate/ dendritic cell at the periphery of a tumour nest {arrow).

© 2004 Blackwell Publishing Ltd, Histopathiology, 44, 297-306.
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hypercromatic, slender cells, resembling sustentacular
cells, outlined the neoplastic nests,

Tumour cells were medium in size, with abundant
clear to eosinophilic cytoplasm; nuclei were round to
oval with fine chromatin and occasional nucleoli.
Mitotic figures, apoptotic bodies, foci of tumour necro-
sis, vascular Invasion, and occastonal glandular or
pseudoglandular structures (Figure la, inset) were
observed. Metastatic nodal disease was morphologically
similar to the primary vulvar necplasm.

Neoplastic cells were immunoreactive for cytokeratin
8 and 18, carclnoembryonic antigen (CEA), synapto-
physin, PGP9.5 and neuron-specific enolase but were
negative for cytokeratin 20, chromogranin A, and
TTF-1. Protein S100 decorated occasional cells at the
periphery of the ‘Zellballen’ (Figure 1b).

Electron microscopy was performed from a paraffin
block. Tumour cells contained numerous dispersed
cytoplasmic membrane-bound dense granules and
exhibited features of epithelial differentiation including
cell junctions. Moreover, electron microscopy showed
the presence. of long, slender sustentacular cells,
outlining the epithelial nests.

On. the basis of the morphological, immunohisto-
chemical, ultrastructural and clinical. findings a final
diagnosis of neurcendocrine carcinoma of the vulva
with paraganglioma-like features was made. The
differential diagnosls included metastatic neuroendo-
crine carcinoma, malignant paraganglioma and MCC. .
Careful clinical evaluation and the absence of a
previous history of a neuroendocrine neoplasm help
to rule out a metastasis.

The *Zellballen' growth pattern and the presence of
sustentacular cells suggested a diagnosis of paragan-
glioma. A case of paraganglioma without malignant
features occurring in the vulva has been reported.’
However, in the present case the presence of glands,
the strong cytokeratin and CEA immunoreactivity,
and the ultrastructurally evident desmosomal junctions
strongly supported an epithelial origin of the lesion.
Paraganglioma stains for neuroendocrine markers, but
is not usually reactive for cytokeratin and CEA.
Although occasional examples of paraganglioma have
been reported to be immumoreactive for keratin,*
CEA immunostaining has never been described in
this tumour.®> Moreover, it is noteworthy that the
presence of sustentacular cells is not exclusive to
paragangliomas.®

Although the few reports describing primary neuro-
endocrine carcinoma of the vulva support its origin
from epidermal Merkel cells, this case did not show
the typical immunohistochemical and ultrastructural
features of MCC.?
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The origin of primary vulvar neurcendocrine carcin-
omas s particularly intriguing.”® In the present case
the apparent lack of any relationship with vestibular
glands and the absence of morphological features other
than neuroendocrine strongly support an origin from
solitary or aggregated cells of the diffuse/dispersed
neurcendocrine system.

Whether the present case is simply a histological
curlosity or has clinical significance Is a moot point. We
suggest that the diagnosis of neuroendocrine carcin-
oma, even with an unusual morphological appearance,
should always be taken into account, since these
tumours have a highly malignant clinical course, with
disseminated disease usually occurring within 1 year
{ollowing diagnosis.
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