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derived from i ing dendritic cell are extremely rare. Here we describe a case of a
47-y 1d man with i ing dendritic cell sarcoma (IDCS) in the ileun. He was admitted to a
hospital due to ileus. The ileal tumor, measuring 2 cm, was detected and resected with regional
lymphadenectomy. At that time, a pathologic diagnosis of malignant peripheral nerve sheath tumor
was made. The patient, who was not treated with chemotherapy, showed no signs of recurrence. After
three years, we detected cervical lymphadenopathy and multiple duodenal masses in the patient in our
hospital. Oval to spindle-shaped atypical cells, which resembled ileal tumor cells, infiltrated into the
lymph node and I histochemical staining of these three lesions revealed positivity of
5100 protein and several macrophage-related antigens. Based on the histologic and immunohisto-
chemical analysis, the histopathologic diagnosis of IDCS was confirmed. To our knowledge, five cases of
IDCS arising in the intestinal tract have been reported to date, and only one case, treated with both
surgery and chemotherapy, led to remission. This is the first case that has a comparatively favorable

prognosis without chemotherapy after surgery.

© 2010 Elsevier GmbH. All rights reserved.

Introduction

Dendritic cells (DC) are arachnoid immune accessory cells
derived from the hematopoietic stem cell. They are composed of
several subtypes: Langerhans cells, interdigitating dendritic cells,
follicular dendritic cells, dermal dendrocytes, interstitial DC, and
veiled cells. Interdigitating dendritic cells are located in T-cell
areas in the paracortex and deep cortex of lymph nodes, tonsil,
splenic periarteriolar lymphoid sheath, and interfollicular areas of
mucosa-associated lymphoid tissue. They are antigen-presenting
cells responsible for initiating primary and secondary T-lympho-
cyte immune responses through major surface histocompatibility
complex-peptide complexes [7,10-12,14]. Most of DC sarcomas
occur in lymph nodes, and one-third of them involve extranodal
sites. Neoplasms arising from interdigitating dendritic cells are
uncommon, and 55 cases of interdigitating dendritic cell sarcoma
(IDCS) have been reported [13]. The sites of extranodal IDCS are
liver (27%), spleen (18%), skin (15%), lung (12%), nasopharynx,

* Corresponding author. Tel./fax: +81-96-373-7097.
E-mail address: snk0211@fc.kuh.kumamoto-u.ac.jp (S. Ishihara).

0344-0338/$ - see front matter © 2010 Elsevier GmbH. Al rights reserved.
doi:10.1016/}.prp.2010.01.009

small intestine, mesentery, testis, tonsil, bone marrow, chest wall,
paraspinal area, bladder, salivary gland, and breast [2,11,13]. In
general, IDCS is an aggressive tumor. The median overall duration
of survival is 10 months [5,11]. To our knowledge, five cases of
IDCS involving the intestine have been reported [1,3,4,8], and only
one case, treated with surgery and chemotherapy, was free of
disease. Here we describe the first case of IDCS in the ileum in
which there has been no sign of recurrence for three years
although the patient was not treated with chemotherapy after
surgery.

Clinical summary

A 47-year-old male was admitted to a hospital due to right
lower at inal pain. Radiologi ination d rated
marked dilatation of the small bowel tract (Fig. 1a) and
intussusception (Fig. 1b), suggesting ileus. The obstruction could
not be resolved despite conservative management. As the cause of
intussusception was unknown, an exploratory laparotomy was
performed two weeks after admission. During the operation, the
ultrasound and endoscopic examination revealed two submucosal
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Fig. 1. Radiologic findings: (a) an abdominal X-ray film shows marked intestinal dilatation (arrows) and (b) reveals i in the ileum,
which leads to target sign (arrow).

Fig. 2. Macroscopic view of ileal tumor: (a) the endoscopic examination shows elevated tumors with ulceration in the ileum and (b) the tumors are two superficially
elevated lesions measuring approximately 1 and 2 cm in size (arrows).

Fig. 3. Histologic findings of the tumor; a, b, and ¢ show the ileal tumor: (a) atypical cells of the primary tumor in the ileum diffusely proliferate in the mucosa and
submucosal tissue; Peyer’s patch is observed (arrow), (b) in the mucosa, normal gland also remained, (c) the tumor is composed of oval to spindle-shaped cells and (d)
biopsy of cervical lymph node. Atypical cells resembling the tumor cells in the primary ileal mass infiltrate diffusely.

—47—
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tumors in the ileum, about 10 cm away from the ileocecal valve
(Fig. 2a). They were found to be superficially elevated tumors.
One was 2cm and the other 1cm in diameter (Fig. 2b). The
patient underwent an ileocecal resection and a right
hemicolectomy with regional lymphadenectomy because of
enlargement of four lymph nodes around the right ascending
colon. The patient was histologically diagnosed as having
malignant peripheral nerve sheath tumor. Chemotherapy was
not performed, and there was no definite evidence of recurrence.
However, three years after the operation, computed tomography
revealed multiple lymphadenopathy in the cervix, supraclavicular
fossa, mediastinum, and around the abdominal aorta. He was
referred to our hospital, and a biopsy from the cervical lymph

node was made. Esophagogastroduodenoscopy revealed multiple
elevated masses in the duodenum, and a biopsy of the tumor was
also made.

Microscopic findings

The tumor cells in the ileum proliferated diffusely in the
mucosal and underlying submucosal tissue. Peyer’s patch and
its remnants were found (Fig. 3a). Normal glands were seen
around the tumor cells in the mucosal tissue (Fig. 3b). The tumor
cells were of large size and had a lobated, folded nucleus with
dispersed chromatin and prominent nucleoli. Their cytoplasm

Fig. 4. Immunohistochemical findings of the ileal tumor. The tumor cells demonstrate reactivity for (a) $100 protein, (b) CD68, (c) fascin, (d) CD11c, (e) CD163, (f) CD204,

(g) HLA-DR, and (h) the proliferation rate (MIB-1 index) is 10%.
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was eosinophilic with an indistinct cell border. Small
lymphocytes, plasma cells, and eosinophils infiltrated into the
background (Fig. 3c). The mitotic rate is 6 per 10 high-power
fields. Tumor cells also infiltrated into all of the resected lymph
nodes. Necrosis was not present. Hemophagocytosis by tumor
cells was not identified in the affected lymph nodes.
Immunohistochemically, tumor cells in the ileum were
diffusely positive for S100 protein in the nucleus and the
cytoplasm (Fig. 4a); vimentin in the cytoplasm and CD68 in the
cytoplasm and on the cell surface (Fig. 4b) were focally positive. In
the cytoplasm, they also focally expressed fascin (Fig. 4c),
CD11c (Fig. 4d), CD163 (Fig. 4e), and CD204 (Fig. 4f). There was
diffuse expression of HLA-DR (Fig. 4g). Tumor cells were
negative for CD1a, CD3, CD20, CD21, CD29, CD79a, CD30, CD34,
myeloperoxidase, HMB-45, alpha smooth muscle actin,
cytokeratin, lysozyme, EBNA-2, or LMP-1. There was no
reactivity with in situ hybridization for Epstein-Barr virus
(EBV)-encoded RNAs. The MIB-1 labeling index was 10%
(Fig. 4h). The tumor cells of the ileum, cervical lymph node
(Flg 3d) and duodenum shared similar histologic and
hemical We did not perform electron-
microscopic examination because fresh material could not be
prepared.

Discussion

IDCS occurs from 8 to 77 years (a median age of 52 years), with
a slight predominance for men. IDCS shows a spectrum of
architectural and cytologic morphol The lastic cells
are medium to large in size, and have a spindle to plump shape
with indistinct cell borders. They have an oval, central nucleus
with finely dispersed chromatin and a prominent nucleolus.
Scattered multinucleated cells are often seen. IDCS shows diffuse
proliferation with a sinusoidal, nesting, fascicular, and storiform
growth pattem While there is no specific marker for IDCS,
hemical can help in the differentiation
from other sarcomas. One of the ultrastructual characteristics of
interdigitating dendritic cells is the occurrence of interdigitating
cytoplasmic processes on their surface; however, they lack
Birbeck granules [2,6,13].

Table 1
Summary of interdigitating dendritic cell sarcoma involving intestinal tract.

The diagnosis of IDCS is sometimes difficult because DC
differentiation cannot be only on h lin and
eosin specimens due to the histologic similarity to other
neoplasms. Actually, in our case, hematologic tumors, spindle
cell plasms, and mali 1 were listed as the
first differential diagnosis because the tumor cells had ovoid to
spindle nuclei and lacked a glandular structure and epithelial
morphology. We presume that these tumor cells originated from
histiocytic or dendritic cells as they were immunohistochemically
stained with S100 protein and macrophag&assocnated antlgen
Moreover, B-cell or T-cell lymph
or other spindle cell neoplasms could be excluded by the

ristochemical lysis. Th the second differential
diagnosis for this tumor included hlsuocytlc and dendnnc
cell neoplasms. The additional i hi hemical
revealed that tumor cells were positive for fascin, expressed in
follicular and interdigitating dendritic cells [2], and CD1a, CD21,
and lysozyme were not expressed. Histiocytic sarcoma is
composed of larger cells (over 20 pm in diameter). The expression
of S100 protein is weak or focal, and hemophagocytosis
occasionally occurs in histiocytic sarcoma. Follicular dendritic
cell sarcoma (FDCS) may be confused with IDCS because of the
whorled growth pattern of spindle cells. FDCS is positive for CD21.
The tumor, derived from Langerhans cells, expresses CD1a.
According to WHO [11], our case was consistent with the
histopathologic and immunohistochemical phenotype of IDCS.

To our knowledge, five cases of IDCS involving the intestinal
tract have been reported to date [1,3,4,8]. The small intestine was
the common site, and most of those cases were presented with
intestinal obstruction, where the size was greater than 5cm
(Table 1). Histologically, tumor cells were reported to infiltrate
from the lamina propria into the muscular layers of the small
intestine, and mitotic count was found to be high [3].
Vacuolization in the cytoplasm of the tumor and necrotic foci
has also been reported [8]. Our case did not show a high -
mitotic count, necrosis, or cytoplasmic vacuolization. Immuno-
histochemical analysis revealed consistent reactivity with IDCS in
both our’s and the reported cases.

IDCS are treated with surgery, radiation therapy, chemother-
apy, and a combination of these therapies. The effect of these
treatments varies in each case. In localized IDCS, resection was the

Author Year Patient age  Symptoms Site Size Treatment Outcome
(year)/sex (cm)
Daum et al? 1985 43M Abdominal pain Jejunum 4-5 Resection Died of disease
orexia Chemotherapy
Miettinen et al.® 1992 52/F Intestinal obstruction Small intestine 8 Resection Died of disease
Retroperitoneum Chemotherapy
Mediastinum
1992 58/M Abdominal pain Terminal ileum 8 Resection Free of disease
Anorexia Liver nodules Chemotherapy 12-month follow-up
Vomiting
Banner et al.' 1996 68/F Abdominal distention Cecum 8 Resection Alive with disease
Vomiting Chemotherapy 3-month follow-up
Kanaan et al.* 2006 36/F Epigastric pain Duodenum Not Resection Died of disease
Disphagia Lymph nodes reported
Vomiting Liver
Present case 47/M Abdominal pain Terminal ileum 2 Resection Free of disease
Lymph nodes and 3-year follow-up
Duodenum chemotherapy after and alive with disease

relapse 8-month follow-up
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curative therapy in more than half of the cases, and chemotherapy
performed after surgery did not improve the disease-free survival
[12,13]. Most of the advanced IDCS cases, which survived for
several years, were treated with chemotherapy and/or radiation
therapy [2]. Moreover, a good response to chemotherapy has been
reported in an advanced case without surgery [9]. In the reported
four cases of IDCS affecting the small intestine, chemotherapy was
done following resection, and only one case among them survived
without disease. IDCS arising from the duodenum, with liver and
peripancreatic lymph node involvement, developed rapidly, and
chemotherapy could not be performed (Table 1). Tumors greater
than 5 cm, arising from the abdomen, are related to a poorer
clinical outcome, and a high mitotic count or the presence of
necrosis may be a risk factor indicating an unfavorable prognosis
[13]. In the present case, IDCS occurred in the ileum, and regional
lymph node metastases were detected. The patient showed no
sign of recurrence during the next three years after operation,
without chemotherapy or radiation therapy. The small size of the
tumor might relate to a comparatively favorable prognosis. After
recurrence of IDCS in both the duodenum and the lymph nodes,
chemotherapy was partially effective.

In summary, we herein document the first case of advanced IDCS
in the ileum. There has been no relapse for three years after surgery,
without chemotherapy. IDCS is a rare neoplasm, and extranodal
IDCS is more uncommon than nodal IDCS. The final diagnosis was
made when the tumor recurred in the multiple lymph nodes and
duod As the i histochemical analysis of DC markers is
not a routine procedure, and there is no specific marker, awareness
of the morphologic and immunophenotypic features of such rare
neoplasm is important, keeping in mind a differential diagnosis of
histiocytic and spindle cell tumors.
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Abstract Ectopic adrenal cortical neoplasms are extremely
rare; few involve the central nervous system (CNS). We
report a 17-month-old girl with spinal adrenal cortical neo-
plasms. She was unable to crawl or stand and was irritable
at night. Her appearance was asymmetrical; the right side
of her face and her lower right leg were enlarged. In addi-
tion, she manifested hyperplasia of the thymus, fibrous
hyperplasia of the bladder, and hamartoma in the liver.
However, all abnormalities were asymptomatic. Magnetic
resonance imaging (MRI) revealed well-circumscribed
masses within the dura mater at the T12-L1 and L3-L4
level. Histology disclosed that the lesions were composed
of sheets and nests of round and polygonal cells with mostly
round regular nuclei; eosinophilic to clear cytoplasm was
abundant. Immunohistochemically, the tumor cells were
strongly positive for inhibin-alpha, positive for synaptophy-
sin and vimentin, and negative for GFAP, EMA, S-100,
NSA, and chromogranin A. In addition, the nuclei stained
positive for steroidogenic factor 1 (Ad4BP/SF-1), which is
involved in adrenal steroidogenesis. This case confirms the
occurrence of adrenocortical adenoma in the CNS. We
suggest that this tumor should be considered in the differ-
ential diagnosis of CNS tumors.
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Introduction

The adrenal gland arises from primordial mesenchyme in
the wall of the dorsal coelom adjacent to the dorsal mesen-
tery and urogenital structures."” Therefore, most ectopic
adrenocortical tissue is found along the path of embryonic
migration within the urogenital tract. The most common
sites include the celiac axis (32%), the broad ligament
(23%), the adnexa of the testis (7.5%), and the spermatic
cord (3%-8%).” Adrenocortical tumors, both benign and
malignant, can also arise at ectopic sites, presumably from
ectopic adrenal rests.**

A unique anatomic region for ectopic cortical tumors is
the lower spinal region.”"" We report an unusual patient
with ectopic adrenocortical tumors in the spinal region and
several systemic anomalies such as hyperplasia of the
thymus, fibrous hyperplasia of the bladder, hamartoma in
the liver, and asymmetry of the face and lower extremity.

Case report

The mother of this 17-month-old girl noted that she was
unable to crawl or stand and that she was irritable at night.
Both parents were healthy and had no history of congenital
disease. A cystic region in the liver had been diagnosed on
ultrasound performed at 28 weeks of gestation; this region
was monitored and found to be enlarging gradually. As the
membranes ruptured at 34 weeks of gestation, the infant
was delivered by cesarean section. The Apgar score was 8,
and her birth weight was 2,306 g. Laboratory examination
disclosed anemia and hypoglycemia. Her face and lower
extremity were asymmetrical; her right cheek and right
lower leg were enlarged. Contrast-enhanced abdominal
computed tomography (CT) led us to suspect that the cystic
mass in the liver was a hamartoma. At this time, there were
no obvious neurological deficits.

She was carefully monitored in our pediatric outpatient
department. At 7 months, CT revealed enlargement of the
thymus. A specimen obtained by open biopsy yielded a
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histological diagnosis of hyperplasia. The cystic mass in the
liver gradually decreased under observation. At 15 months,
her mother found a soft mass protruding through the
urethra. Ultrasound identified a solid mass in the bladder;
it was removed through the urethra. The histological diag-
nosis was fibrous hyperplasia without evidence of malig-
nancy. Subsequently her mother noted the child’s inability
to crawl or stand up and her irritability at night. On neuro-
logical examination there was decreased movement of her
lower extremities attributable to back pain. Bowel and
bladder dysfunction were noted. On magnetic resonance
imaging (MRI) scans, well-circumscribed masses were
located within the dura mater at the T12-L1 and the L3-L4
levels. The rostral mass was hypointense on both T,- and
T,-weighted images with homogeneous enhancement (Fig.
1).The caudal mass was slightly hyperintense on T,-weighted
and very hypointense on T,-weighted images with faint
enhancement, findings suggestive of intratumoral hemor-
rhage (Fig. 1). The brain, upper spinal cord, abdomen, and
specifically the adrenal glands were unremarkable on MRI.
Based on the location of the masses and their MRI charac-
teristics, they were thought to be myxopapillary ependy-
moma. Our preoperative differential diagnosis also included
Schwannoma and meningioma.

We performed T2-L4 laminectomy for resection of the
masses under spinal cord monitoring. The vertebral level
was reconfirmed by X-ray before proceeding with the oper-
ation. Upon opening the dura mater and arachnoid mem-
brane, two encapsulated masses were noted (Fig. 2). One
mass was yellowish-brown, the other was dark red; they
were entirely intradural and extramedullary. The rostral
tumor was attached to the conus medullaris and nerve roots
but readily separated from these structures. The caudal
tumor also attached to the nerve roots and contained an old
hematoma. Both tumors were well circumscribed and
showed no invasion of surrounding tissue. Gross total resec-
tion was successful. The child’s postoperative course was
uneventful, and she was able to resume activities normal for
her age and to stand with support.

Pathological findings

Formalin-fixed, paraffin-embedded tissue sections obtained
at surgery were submitted for hematoxylin and eosin (H&E)
staining and immunohistochemistry. The primary antibod-
ies to synaptophysin (DAKO, 1:50), vimentin (DAKO,
1:400), cytokeratin (NICHIREI, 1:2), CD138 (DAKO,
1:100), CD56 (NOVOCASTRA, 1:50), $-100 (NICHIREI,
1:2), epithelial membrane antigen (EMA) (DAKO, 1:100),
chromogranin A (DAKO, 1:100), neuron-specific enolase
(NSE) (NICHIREI, 1:2), glial fibrillary acidic protein
(GFAP) (DAKO, 1:2500), SF-1 (Ad4BP) (Perseus Pro-
teomics, 15 pug/ml), inhibin-alpha (DAKO, 1:50), and Ki-67/
MIB-1 (DAKO,1:50) were used.

Histologically, the specimen was composed of sheets and
nests of round and polygonal cells with mostly round regular
nuclei and abundant eosinophilic to clear cytoplasm (Fig.

Fig. 1. Magnetic resonance imaging (MRI) revealed well-circum-
scribed masses at the T12-L1 and the L3-L4 level. The rostral mass
was hypointense on both T,-weighted (a) and T,-weighted (b) images
with homogeneous enhancement (¢, d). The caudal mass was hypoin-
tense on T,-weighted (a) and slightly hyperintense on T,-weighted (b)
images with faint enhancement (c, d)

3). Mitoses of 7/20 high-power field (HPF) in the rostral
tumor and 4/20 HPF in the caudal tumor were found. The
caudal tumor contained hemorrhagic and necrotic foci. Our
differential diagnosis included paraganglioma, adrenal cor-
tical carcinoma or adenoma, and oncocytic neoplasm.
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Immunohistochemically, the tumor cells were strongly
positive for inhibin, positive for synaptophysin and vimen-
tin (Figs. 4a—, 5a), and focally positive for cytokeratin and
CD138. In contrast, they were negative for S-100, EMA,
chromogranin A, NSE, and GFAP. The proliferation index
for Ki67 (MIB-1) was 15.0% in the rostral and 14.4% in the
caudal tumor (Fig. 4d). In addition, the nuclei stained posi-

Fig. 2. Operative view of the tumors. Both rostral (arrowhead) and
caudal masses (arrow) were entirely intradural and extramedullary

Fig. 3. Hematoxylin and eosin
staining of rostral (a, b) and
caudal (¢, d) tumors shows sheets
and nests of round and polygonal
cells with mostly round regular
nuclei and an abundance of eosin-
ophilic to clear cytoplasm at low-
and high-power magnification.
a, ¢ x40; b, d x200
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tive for steroidogenic factor 1 (Ad4BP/SF-1) (Fig. 5b),
which is involved in adrenal steroidogenesis.

Our findings indicated that the tumor was oncocytic with
an immunoprofile of an adrenal cortical adenoma. Although
there was some mitotic activity (MIB-1 15.0 and 14.4%), the
absence of invasion into surrounding tissues and the
patient’s clinical history ruled out adrenocortical carci-
noma. Follow-up MRI study performed 2 years after resec-
tion yielded no evidence of tumor recurrence.

Discussion

Ectopic adrenocortical tumors in the nervous system are
rare; only a few cases have been documented.*"! A summary
of previously reported cases of spinal adrenocortical
adenoma is presented in Table 1. Ectopic adrenocortical
tumors in the nervous system seem to locate exclusively in
the lower spinal region; the median patient age is 21.5 years,
and there is a strong female predominance (7:1). Of eight
such tumors, two were intramedullary and the other six,
including ours, were intradural and extramedullary.

The MRI features of spinal adrenocortical adenomas are
nonspecific; they share signal characteristics with common
spinal tumors such as ependymoma, schwannoma, menin-
gioma, and metastasis. According to Harrison et al.’ they
may appear hypo- or hyperintense on T,-weighted images
and slightly hypointense on T,-weighted images. In our
patient the rostral tumor was hypointense on both T,- and
T,-weighted images and manifested homogeneous enhance-
ment. The appearance of the caudal tumor was affected by
intratumoral hemorrhage. In the absence of reports on
spinal adrenocortical adenomas with hemorrhage, it was

—53—



124

Fig. 4. Immunohistochemical stain-
ing of samples from the rostral
tumor. The tumor cells were posi-
tive for synaptophysin (a), inhibin-
alpha (b), and vimentin (c). The
proliferation index for Ki67
(MIB-1) was 15% (d). a—c X200

Fig. 5. Immunohistochemical stain-
ing of samples from the caudal
tumor. The tumor cells were posi-
tive for inhibin-alpha (a) and ste-
roidogenic factor 1 (SF-1/Ad4BP)
(b). a,b >x200

Table 1. Ectopic spinal adrenocortical adenoma

Agelsex Lesion location Symptoms
Kepes et al.® 8 years/F Extramedullary, L2 Pain
Mitchell et al.’ 16 years/F Extramedullary, L2 Pain
63 years/F Extramedullary, cauda equina Pain
Cassarino et al.® 27 years’™M I dullary, conus is ‘Weakness, hypoesthesia
Karikari et al.” 27 years/F Intramedullary, L2 Pain
Schittenhelm et al."® 44 years/F Extramedullary, L1 Pain
Rodriguez et al." 5 months/F Extramedullary, T10-1L2 Pain, irritability
Present case 1 year/F Extramedullary, T12-L1, L3-1L4 Pain; bladder and rectal

disturbance

difficult to reach a differential diagnosis based on radiologic
findings.

Histologically, the differential diagnosis of spinal adre-
nocortical tumors is broad and includes myxopapillary
ependymoma, oncocytic gioma, and parag;
of the filum terminale. Microscopic examination revealed
an eosinophilic neoplasm with tumor cells clustered in

s
yma

lobular and nest patterns. In immunohistochemical studies,
the positive expression of steroidogenic factor 1 (SF-1/
Ad4BP), inhibin-alpha, and synaptophysin has been used
to diagnose adrenocortical adenomas. These findings and
the negative immunostaining for chromogranin, S-100,
EMA, and GFAP led to our diagnosis. Our case lacked the
typical features of paraganglioma, i.e., the zellballen archi-

—54—



tektur, chromogranin expression, and S-100-positive sus-
tentacular cells. Oncocytic meningiomas express EMA and
usually exhibit typical meningothelial features. Myxopapil-
lary ependymoma is characterized by glial cells radiating
around vascular structures in papillary configurations within
a mucoid stroma. The cells are GFAP positive and should
not be immunohistochemically positive for inhibin and
SF-1/Ad4BP. The immunohistochemical evaluation for
SF-1/Ad4BP, a transcription factor of all steroidogeneses,
can aid in rendering a differential diagnosis because nuclear
immunoreactivity for this transcriptional factor is relatively
specific to steroid-producing cells.”

Although the origin of spinal adrenal tumors is not clear,
they are thought to derive from ectopic adrenocortical
tissue. Adrenal remnants may persist along the embryonic
migration path in the spermatic cord, adnexa of testes,
groin, and retroperitoneal space.”™'* Karikari et al.,” who
encountered a case associated with a tethered cord and
lipoma, speculated that premature separation of ectoderm
from neuroectoderm before the completion of neurulation
permits invasion of the neural groove by mesodermal tissue
committed to the formation of adrenocortical tissue. In
extramedullary adrenocortical tumors lacking an associa-
tion with dysraphism, retroperitoneal adrenal rests gaining
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intradural access by way of exiting nerves or entering vessels
has been postulated.®

Our case is unique in that it featured several abnormali-
ties including asymmetry of the face and lower extremity,
hyperplasia of the thymus, hamartoma in the liver, and
fibrous hyperplasia in the bladder. These findings suggest
some genetic abnormality, although there was no significant
family history of malignant diseases.

Our understanding of molecular alterations underlying
the pathogenesis of adrenocortical tumors has been
advanced by high-throughput molecular techniques.'*"
Comparative genomic hybridization showed that aberra-
tions in chromosomes 1p, 4q, 5, 11, 12, and 17 are common
in individuals with these neoplasms. Sidhu et al."® reported
that specifically gains in chromosomes 5 and 12 and losses
in chromosome regions 1p and 17p are more closely associ-
ated with carcinoma than adenoma. Furthermore, loss of
heterozygosity at 9p21, the locus for the tumor suppressor
gene pl6, is more frequent in adrenocortical carcinomas
than adenomas.” Studies are under way in our laboratory
to examine genetic aberrations in our patients to gain a
better understanding of the pathogenesis of her tumors.

In summary, we reported a primary adrenocortical
adenoma in the spinal regions of an infant. Gross total
resection appeared to be curative. Immunohistochemical
studies that include inhibin-alpha, synaptophysin, S-100,
chromogranin, and SF-1/Ad4BP were useful in the render-
ing of an accurate diagnosis.

| adrenal ad of the spinal nerve root: report of two
cases. Neurosurgery 32:658-661; discussion 661-652
. Schittenhelm J, Ebner FH, Harter P, et al (2009) Symptomatic
intraspinal oncocytic adrenocortical adenoma. Endocr Pathol
20:73-77
- Rodriguez FJ, Scheithauer BW, Erickson LA, et al (2009) Ectopic
low-grade adrenocortical carcinoma in the spinal region: immuno-
histochemical and molecular cytogenetic study of a pediatric case.
Am J Surg Pathol 33:142-148
. Sasano H, Suzuki T, Moriya T (2006) Recent advances in histopa-
thology and immunohistochemistry of adrenocortical carcinoma.
Endocr Pathol 17:345-354
13. Barwick TD, Malhotra A, Webb JA, et al (2005) Embryology of
the adrenal glands and its relevance to diagnostic imaging. Clin
Radiol 60:953-959
14. Mares AJ, Shkolnik A, Sacks M, et al (1980) Aberrant (ectopic)
adrenocortical tissue along the spermatic cord. J Pediatr Surg
15:289-292
Gicquel C, Bertagna X, Gaston V, et al (2001) Molecular markers
and long-term recurrences in a large cohort of patients with spo-
radic adrenocortical tumors. Cancer Res 61:6762-6767
Kjellman M, Kallioniemi OP, Karhu R, et al (1996) Genetic aber-
rations in ad tical tumors d d using parati
genomic hybridization correlate with tumor size and malignancy.
Cancer Res 56:4219-4223
Sidhu S, Gicquel C, Bambach CP, et al (2003) Clinical and molecu-
lar aspects of adrenocortical tumourigenesis. A N Z J Surg
73:727-738
. Sidhu S, Marsh DJ, Theodosopoulos G, et al (2002) Comparative
g ic hybridization analysis of adi tical tumors. J Clin
Endocrinol Metab 87:3467-3474
Slater EP, Diehl SM, Langer P, et al (2006) Analysis by cDNA
microarrays of gene expression patterns of human adrenocortical
tumors. Eur J Endocrinol 154:587-598
20. Pilon C, Pistorello M, Moscon A, et al (1999) Inactivation of the
p16 tumor suppressor gene in adrenocortical tumors. J Clin Endo-
crinol Metab 84:2776-2779

5

=

—-
IS

W

1

o

1

bl

1

=3

1

v



Case
Report

A Case of Sclerosing Hemangioma Evaluated with
Diffusion-Weighted Magnetic Resonance Imaging and
F-Fluorodeoxyglucose Positron Emission Tomography

Takeshi Mori, MD, PhD,' Yasuomi Ohba, MD,' Kenji Shiraishi, MD, PhD,'
Kazunori Iwatani, MD,' Kentaro Yoshimoto, MD,' and Ken-ichi Iyama, MD, PhD?

A 33-year-old female patient was referred to our hospital for further examination of an
abnormal shadow evident on a chest X-ray film. Chest computed tomography (CT) revealed
a solid nodule 1.9 cm in diameter in the hilum of the upper lobe of the left lung. Positron
emission tomography showed high “F-fluorodeoxyglucose accumulation in the nodule with a
maximal standardized uptake value of 4.5, which favored a malignant lesion. Diffusion-

ighted magnetic r i ing (DWI), which shows differences in the diffusion of
water molecules and can discriminate between mali and benign lesi indicated that
the nodule had a minimum apparent diffusion coefficient of 1.7 x 10~ mm?sec, which was
higher than the cutoff value of 1.1 x 10~ mm?sec for discriminating between malignant and
benign diseases; i.e., values equal to or lower than 1.1 x 10~ mm?/sec favor malignant disease. The
results of a CT-guided needle biopsy of the nodule favored sclerosing hemangioma. During
surgery, the tumor did not appear to be invasive, and lymph node metastasis and dissemination
were not apparent. On the basis of gross appearance, location, preoperative histological
diagnosis, and DWI findings, the tumor was enucleated from the pulmonary parenchyma.
Seven months after surgery, the patient was alive and had no evidence of recurrent disease.
(Ann Thorac Cardiovasc Surg 2010; 16: 276-280)

Key words: sclerosing hemangioma, ®F-fluorodeoxyglucose positron emission tomography, dif-

fusion-weighted magnetic resonance imaging

Introduction

Sclerosing hemangioma is a rare lung tumor thought to
derive from primitive respiratory epithelium,"? as first
reported by Liebow and Hubell in 1956 Although one
case with recurrence® and several with hilar or mediasti-
nal lymph node involvement™ >~ have been reported, no
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deaths associated with this disorder have been reported.”

In recent years, positron emission tomography (PET)
using *F-fluorodeoxyglucose (FDG) has been success-
fully used to discriminate malignant from benign pulmonary
nodules.”'?, However, FDG-PET has been reported to
give false-positive results in some cases of sclerosing
hemangioma,®* which adversely affects the ability to
discriminate between benign and malignant nodules and
to develop an appropriate therapeutic strategy.

Recent developments in magnetic resonance (MR)
gradient technology have enabled the acquisition of dif-
fusion-weighted MR imaging (DWI), which provides
excellent tissue contrast based on differences in the diffusion
of water molecules among tissues®™” and is different
from ordinary T)- and T»-weighted images. Because the
diffusion of water molecules is disturbed by intracellular

Ann Thorac Cardiovasc Surg Vol. 16, No. 4 (2010)
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