Table 2. Components of tumor cells observed in pathological and cytological specimens

Case Methods ~ Component of tumor cells in pathological specimens Component of tumor cells in cytological specimens
spindle cells  giant cells AD LA spindle cells  giant cells AD LA
1 TI present present present present X present present present
2 TI present present present present X present present present
4 Cr present present X present
7 TI present present present present present X
8 T1 present present present present
9 Br present present present present
10 Br present present present present present X
12 Br present present

AD = Adenocarcinoma; Br = brushing; Cr = curettage; LA = large-cell carcinoma; TI = touch imprint; X = absent.

Table 3. Summary of cytological features of sarcomatoid component of pleomorphic carcinoma and giant cell carcinoma

Background necrosis present 2/8 (25%)
type of cells lymphocytes, neutrophils 7/8 (88%)
Amount of tumor cells large 5/8 (63%)
Clusters size small 4/8 (50%)
nuclear overlapping not obvious 8/8 (100%)
arrangement 2-dimensional 6/8 (75%)
Cells shape spindle, pleomorphic, variable 8/8 (100%)
size large 7/8 (88%)
variability in size 5 times or more 4/8 (50%)
pleomorphism marked 7/8 (88%)
margin demarcated 5/8 (63%)
cell adhesion poor 718 (88%)
Cytoplasm color green/blue 8/8 (100%)
nature translucent or vacuole, thick 8/8 (100%)
Nucleocytoplasmic ratio increased 7/8 (88%)
Nucleus location centrifugal 5/8 (63%)
shape irregular, oval 8/8 (100%)
size 5 times of lymphocyte or more 4/8 (50%)
variability in size 5 times or more 4/8 (50%)
nuclear membrane thin, slightly thick 8/8 (100%)
hyperchromatism present 8/8 (100%)
chromatin texture coarsely granular 718 (88%)
distribution of chromatin uneven 5/8 (63%)
Nucleolus shape round 718 (88%)
size medium 4/8 (50%)
number single 7/8 (88%)
Pulmonary Pleomorphic Carcinoma Acta Cytologica 2011;55:173-179 177
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tly from the glass slide during the staining process. On
the other hand, the adenocarcinoma component was not
abserved in cytological specimens from cases 7 and 10.
Pathological specimens from case 7 revealed that the ad-
enocarcinoma component was a solid adenocarcinoma
with mucin that had bizarre nuclei. Giant cells and spin-
dle cclls were marked in this case, and mucin in the cy-
toplasm was difficult to discern in cytological specimens.
Pathological specimens in case 10 revealed that the ade-
nocarcioma component comprised a small percentage of
(he tumor. This may be the reason why the adenocarci-
noma component did not appear in cytological speci-
mens from case 10.

There have been only a few cytological studies of GC
[12, 13]. GC cytology specimens have exhibited numer-
ous mono- or multinucleate giant cells with significant
pleomorphism in size and shape. The cytoplasm of the
piant cells is abundant, eosinophilic, microvesicular, and
well demarcated. Most of the tumor cells have round, oval
ot irregularly shaped macronuclei with coarse, granular
chromatin and large, prominent nucleoli. Their cyto-
plasm is occasionally infiltrated with neutrophils. The
tumor cells usually occurred singly, and the background
coitains tumor diathesis with numerous polymorpho-
nuclear leukocytes [12, 13].

Giant cells are one component of PC or GC [1]. How-
¢ver, there is no clear definition of how large these giant
vells are, Fishback et al. reported that the single large
plenmorphic nucleus of GC measured greater than the
diameter of four small resting lymphocytes [14]. Guillan
and Zelman reported that the giant cells varied in size
fram 50 1o 120 wm in diameter [15], and Hellstrom and
Fisher réported that the giant cells measured from 80 to
100 jum [16]. This vague definition of giant cells causes
vanfusion among pathologists. In our study, the mono-
nucleated piant tumor cells had large nuclei, the size of
which was greater than the diameter of 5 resting lympho-
cytes in half of the cases. There was variability in the size
of the nuclel, and the size of the largest nucleus was 5
thmes greater than that of the smallest nucleus of the tu-
pir cells in half of the cases.

1t has been reported that the prognosis for PC patients
is worse than that for patients with other NSCLC in sur-
pically resected cases [2-4]. In contrast, Nakajima et al.
reported similar clinical behaviors and prognosis be-
tween PCand other NSCLC [7]. Pelosi et al. reported that

stage | PC behaves more aggressively than ordinary -

NSCLC; however, the differences were not statistically
signilicant for both overall and disease-free survival
curves |6, Yamamoto et al. reported that the overall

178 Acta Cytologica 2011;55:173-179

5-year survival rate of surgically resected PC was 80.0%
and the disease-free survival rate was 63.3%, which were
both far better than rates reported elsewhere [5].

PCs have been reported to be highly metastatic. In our
study, some patients had a recurrence even though the
tumor was stage I or II; the patient with a stage IA tumor
had arecurrence in the lung 31 months after surgery (case
7), and 1 patient with a stage IIB tumor had a brain me-
tastasis 21 months after the surgery (case 8). In contrast,
some patients had a favorable prognosis. One patient with
astage IIB tumor is alive 5 years after surgery without any
adjuvant therapy (case 9). One patient with a stage II1A
tumor underwent thoracic radiotherapy and chemother-
apy (CDDP + GEM) and is alive without recurrence 40
months after the surgery (case 10). One patient (case 12)
had an enlarged right adrenal gland the size of which was
15 mm, and its size had become 53 mm six months later.
It was surgically removed and confirmed to be metastasis
from a pulmonary PC. The patient is alive 23 months af-
ter the surgery of the lung tumor.

The contradictory prognoses of PC in different studies
may be due to the different criteria of PC used among pa-
thologists. Because ours is a multidisciplinary study, we
selected cases that underwent pathological review by pa-
thologists specialized for lung cancers. We did not in-
clude patients treated with chemotherapy or radiothera-
py before the surgery, because these therapies may mod-
ify the tumor cells and enlarge them even further. The
present study, by analyzing carefully selected PC or GC
cases, suggests that some patients with PC or GC can ex-
pect long survival after resection of the tumor with adju-
vant therapy. We could not address the pathological or |
molecular differences between long-survivors and short-
survivors suffering from PC or GC. Further studies are
needed to clarify the mechanisms of different biological
behaviors among this type of lung carcinoma.
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Brief Clinical Reports

the endocardial linear lesion with the roofline resulted in
conversion to sinus rhythm (Figure 1, B and C).

Bilateral video-assisted thoracoscopic PV isolation is
a safe, beating-heart approach for curative surgical treat-
ment of AF.! Linear lesions are known to improve the out-
come of catheter ablation in patients with persistent atrial
fibrillation.” The left fibrous trigone line was introduced
by Edgerton and colleagues.® This linear lesion serves as
an alternative to the endocardial mitral isthmus line extend-
ing from the left inferior PV to the mitral valve annulus. The
creation of a completely transmural left fibrous trigone line
can be hampered by the presence of epicardial fat. Not com-
pletely transmural lesions exhibit zones of low voltages and
conduction slowing and can become pro-arrhythmic.* In
our patient, an incomplete left fibrous trigone line resulted
in left atrial flutter. Most of these iatrogenic arrhythmias
are very symptomatic. To prevent, as much as possible,
such reentry circuits from occurring, it is of paramount

importance to prove complete transmurality of each de-
ployed linear lesion. This can effectively be done using an
epicardial approach or a combined simultaneous thoraco-
scopic surgical and transvenous catheter procedure.’
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Extremely rare but potential complication of diffuse brain edema due
to air embolism during lung segmentectomy with selected segmental
inflation technique by syringe needle during video-assisted

thoracoscopic surgery

Tsunayuki Otsuka, MD, Yoshihiro Nakamura, MD, PhD, Aya Harada, MD, and Masami Sato, MD, PhD,

Kagoshima, Japan

A 65-year-old man was diagnosed with right lung cancer
in the upper lobe and S8 segment.

To avoid right ppeumonectomy, he underwent right upper
lobectomy and S8 segmentectomy by video-assisted thora-
coscopic surgery. During segmentectomy, the A8 was li-
gated first, and then B8 was resected using an automatic
stapler. An 18-gauge needle was inserted in the distal B8
“bronchus without any blood regurgitation. After removing
the inner needle, an air tube of a Bolheal Spray Set (The
Chemo-Sero-Therapeutic Research Institute, Kumamoto,
Japan) with a filter attached was connected to the outer
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FIGURE 1. Computed tomography scan after hyperbaric oxygen therapy
revealing diffuse brain edema.
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FIGURE 2. Needles used during lung segmentectomy with selected segmental inflation technique: A, inner needle ( Upper) and outer sheath (Lower);
B, other type of needle (butterfly needle) used during lung segmentectomy with selected segmental inflation technique.

dwelling sheath, and air was blown into the tube. Because
the air was not confirmed in the target area, which usually
inflates, we stopped blowing air and removed the punctured
in-dwelling needle. Immediately after this, a sudden eleva-
tion in blood pressure (220 mm Hg/150 mm Hg) and a de-
cline in end-tidal carbon dioxide pressure were observed,
and ST-segment elevation on the electrocardiogram fol-
lowed. On the transthoracic echocardiogram, air in the right
atrium was observed and was diagnosed as an air embolism.
Because the bronchus and pulmonary artery of the right S8
were already resected at this point, we decided to continue
with the segmentectomy. The bronchial lumen was con-
firmed, and the sheath without the needle was inserted to
blow air into the lumen. Segmentectomy using the auto-
matic stapler was then completed. Immediately after the op-
eration, hyperbaric oxygen therapy was performed.
However, computed tomography images showed diffuse
brain edema, and cerebral infarction was diagnosed
(Figure 1). After 1 week of hypothermic therapy at 35°C,
the body temperature was restored, and the respirator was
removed 2 weeks after the operation. Although symptoms
of left hemiplegia and left spatial neglect were observed im-
mediately after the first hyperbaric oxygen therapy, they
were almost completely absent by 4 weeks after the
operation.

With progress and the wide use of computed tomography,
the number of smaller lesions being detected has been in-
creasing,’ and segmentectomy with video-assisted thoraco-
scopic surgery has been one of the common methods.
Because of the poor working spaces with video-assisted
thoracoscopic surgery, several procedures for detecting
the demarcation lines have been reported. Among them,
the selected segmental inflation technique is frequently
used in Japan.>> Some thoracic surgeons use a needle for
this method in the operation field after the segmental
bronchus has been resected (Figure 2),? and some anesthe-
siologists blow out the air through the targeted bronchus

el52

with a thin bronchoscope before the segmental bronchus
is resected.’ '

In our department, we had been using the selected seg-
mental inflation technique with needles to avoid bacterial
contamination in the operative field and to reduce the anes-
thesiologist’s burden. We had no problems with this
method before the present case. However, although no
blood reflux was confirmed, the tip of the needle might
have moved during inflation at this time with air blown
into the vessels, which resulted in ST-segment elevation
and diffuse brain edema. After the present case, we started
using an “‘open-cut” method, in which the segmental bron-
chus is resected and opened, followed by.insertion of the
outer sheath without the needle, with air then blown into
the lumen.

Before this experience, we had never seen such a compli-
cation. From the published data, only 1 case with the same
complication was reported in 2010 in Japan,* which sug-
gests it is extremely rare, but possible, when a needle is
used in the selected segmental inflation technique. Thus,
we recommend an “‘open-cut” selected segmental inflation
technique without the use of a needle or the use of the
selected segmental inflation technique through a thin
bronchoscope.
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Preferred Surgical Approach for Dumbbell-shaped
Tumors in the Posterior Mediastinum

Sumiko Maeda, MD, PhD,"? Satomi Takahashi, MD, PhD,' Kaoru Koike, MD, PhD),’

and Masami Sato, MD, PhD'

We present the case of a 67-year-old male smoker with a posterior mediastinal hemangioma.
Radiological findings revealed a dumbbell-shaped tumor with a neuroforaminal extension in
the right paravertebral space. Under the preoperative diagnosis of a neurogenic tumor,
surgery was performed using a combined anterior and posterior approach. During the thora-
cotomy, the tumor was found to be a hemangioma. We ligated the involved vessels before per-
forming laminectomy, thus ensuring that complete tumor resection was achieved without
massive bleeding in the spinal canal. Dumbbell-shaped hemangiomas are rare, and preopera-
tive confirmation of the diagnosis is challenging. Thoracotomy before laminectomy is optimal
for the resection of dumbbell-shaped tumors of the mediastinum, especially with marked
vascularity, given that the initial thoracotomy procedures facilitate the subsequent laminec-

tomy procedures.

Key words: dumbbell-shaped tumor, mediastinal hemangioma, thoracotomy

Introduction

The location of a posterior mediastinal tumor is the
key to selecting the surgical approach. When neurofo-
raminal extension is suspected, a combination of anterior
and posterior approaches should be considered for tumor
resection. Thoracotomy has been the standard choice for
the anterior approach, although thoracoscopic surgery has
recently become an option. The order in which the ante-
rior {thoracotomy or thoracoscopic surgery) and posterior
(laminectomy) approaches are performed usually depends
on the operator’s preference”; however, based on our
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experience we recommend thoracotomy before laminec-
tomy.

Case Presentation

A 67-year-old male smoker was referred to our hospital
for further investigation after an abnormal shadow was
found in a chest roentgenogram during an annual screen-
ing. His history was unremarkable, and he was asymp-
tomatic neurologically and physically.

The results of the physical examination and blood tests
were normal. A chest roentgenogram revealed an egg-
sized mass in the right apical lung field. Chest computed
tomography (CT) revealed a well-defined oval mass in
the right paravertebral space at the level between T2 and
T3. The tumor was heterogeneously enhanced with con-
trast media and had caused scalloping of the vertebral
body (Fig. 1A and 1B). Magnetic resonance imaging
(MRI) revealed a dumbbell-shaped tumor with a neurofo-
raminal extension, which had widened the intervertebral
foramen (Fig. 2A and 2B). The epidural lesion occupied
the right half of the spinal canal, shifting the spinal cord
to the left. Based on these radiological findings, the

Ann Thorac Cardiovasc Surg Vol. 17, No. 4 (2011)



Dumbbell-shaped Mediastinal Hemangioma

Fig.1 Chest computed tomography scans showing a well-delineated mass in the right paravertebral
space. The tumor was intensely and heterogeneously enhanced on administration of intrave-
nous contrast medium (A). The tumor caused scalloping of the posterior margin of the verte-

bral body (B).

Fig. 2 Magnetic resonance images showing a tumor with neuroforaminal extension causing widen-
ing of the intervertebral foramen. Relative to the spinal cord, the tumor was isointense in
T1-weighted images (A) and hyperintense in T2-weighted images (B).

tumor was presumptively diagnosed as a dumbbell-
shaped neurogenic tumor in the right posterior mediasti-
num.

Single-stage surgery was performed using a combina-
tion of thoracic and neurosurgical approaches. First, a
right thoracotomy was used to reveal a round, smooth,
richly vascular, dark red tumor in the thoracic apex. The
involved intercostal arteries and veins were ligated, and
the intrathoracic part of the tumor was excised. Part of
the sixth costal bone was resected for later spinal stabili-

Ann Thorac Cardiovasc Surg Vol. 17, No. 4 (2011)

zation. The frozen section diagnosis was hemangioma.
After thoracotomy, neurosurgeons performed laminec-
tomy and facetectomy. The tumor involved the right T2
proximal root and adhered bro‘adly to the dura at the T2
level. The T2 root was sacrificed, and the tumor was
completely removed. Spinal stabilization was performed
utilizing the costal bone autograft. The patient recovered
without any major functional impairment. No sign of
recurrence was detected during the 18 months after sur-

gery.
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Discussion

What we learned from this case is that an evaluation.
of tumor vascularity is essential to decide on a surgical
approach for dumbbell-shaped posterior mediastinal
tumors. Especially when the tumor shows contrast-
cenhancement on CT images, it is likely to show marked
vascularity. The greatest advantage of performing thorac-
otomy before laminectomy is to allow us to ligate the
involved arteries while the tumor is clearly exposed.
Ligation of associated arteries is the most important pro-
cedure to achieve complete resection of the tumor without
massive bleeding. In addition, since the blood supply to
the spinal canal comes from the posterior branches of the
intercostal arteries, ligation of the involved arteries facili-
tates the laminectomy procedure. Massive bleeding in the
spinal canal is the most frequent reason for permanent
cord injury and incomplete resection of tumors involving
the spinal canal."® Thoracoscopic surgery is far less suit-
able than a thoracotomy for managing hemorrhagic
tumors. In this case, we first ligated the feeding arteries
of the tumor via a thoracotomy, so we were able to com-
plete the tumor resection without major complications.
Another advantage of this method is that costal bone can
be resected from the same operative site as an autograft,
when spinal stabilization is required. Furthermore, there
are some limited occasions when the tumor can be
resected safely via a thoracotomy without the need for a
laminectomy.”

Mediastinal hemangiomas are extremely uncommon;
they account for no more than 0.5% of all mediastinal
tumors,” and are very rarely found in the posterior medi-
astinum.” Rather, tumors of the posterior mediastinum
tend to be neurogenic,” as are most dumbbell-shaped
mediastinal tumors.” Moreover, it is sometimes difficult
to distinguish a hemangioma from a neurogenic tumor,
based on the radiological findings. Typical CT findings
for hemangioma are reportedly lobulation, heterogeneous
enhancement with contrast media, multiple ring-like cal-
cifications and an intact intervertebral foramen when the
tumor extends to the spinal canal; however, these findings
are not always observed.* ® MRI yields no definitive
findings: both neurogenic tumors and hemangiomas are
is0- to hypointense in T1 images and homogeneously
hyperintense in T2 images.>” Hemangioma should

396

always be considered in the differential diagnosis of a
dumbbell-shaped posterior mediastinal tumor, even
though it is a very rare entity.

Endovascular embolization has been recently used to
remove a hemangioma, successfully minimizing blood
loss during the operation.” In a limited occasion, angi-
ography and subsequent endovascular embolization might
be appropriate if a tumor is strongly enhanced with con-
trast media on CT images. However, we should be aware
that this management approach is not safe because of the
risk of a spinal infarction, especially for a posterior medi-
astinal tumnor locating at the lower level of thoracic verte-
brae or extending to the intervertebral foramen.

In conclusion, we suggest that a thoracotomy before a
laminectomy is the preferred surgical approach for
dumbbell-shaped posterior mediastinal tumors with
marked vascularity. Careful radiological evaluation and
appropriate preparation to preclude profound bleeding in
the spinal canal are necessary to ensure a good surgical

course.
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primary Ependymoma in the Posterior Mediastinum

Sumiko Maeda, MD, PhD, Satomi Takahashi, MD, PhD, Kaoru Koike, MD, PhD

and Masami Sato, MD, PhD
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man was referred to our hospital because of back pain and an abnormality
" Chest computed tomography showed a well-delineated tumor in the left
Histological analysis of the resected tumor revealed perivascular pseu-
jmmunoreactivity for glial fibrillary acidic protein established the diagnosis
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Case Presentation

A 46-year-old female smoker was referred to our hos-
pital because of back pain and an abnormality on chest
imaging. She had been well until 6 months earlier, when
she developed back pain and was seen by a family doctor
without any improvement. Five months later, she had an
annual chest screening test, in which an abnormal
shadow in the left lung field was noticed on chest X-ray.
She also reported weight loss of 3 kg in the previous 3
months.

On examination, vital signs and neurclogic examina-
tion were unremarkable. Laboratory tests were within the
reference range. Chest X-ray revealed a mass in the left
middle lung field (Fig. 1), and chest computed tomogra-
phy showed a well-delineated tumor with smooth con-
tours in the left paravertebral space at the T7 to T9 level
(Fig. 2A). The tumor contained calcification and was het-
erogeneously and weakly enhanced with intravenous con-
trast media (Fig. 2B). There was no evidence of invasion
of the adjacent aortic wall, thoracic vertebrae, or ribs.
Magnetic resonance imaging of the chest showed that,
compared with the spinal cord, the tumor was iso-intense
on Tl-weighted images (Fig. 3A4), and moderately intense
with foci of signal heterogeneity on T2-weighted images
(Fig. 3B). Gadolinium enhancement was moderate and
inhomogeneous on T1-weighted images (Fig. 3C).
Additional CT imaging with myelography indicated no

Ann Thorac Cardiovasc Surg Vol. 17, No. 5 (2011)
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| Fig.1 Chest X-ray revealing a mass
in the left middle lung field.

Fig.2 A: Chest CT showing a well-delineated tumor in the left parasvertebral space.
B: The tumor contained calcification with heterogeneous and weak enhancement.

Fig.3 A) MRI of the chest showing that, compared with the spinal cord, the tumor was iso-intense on

T1-weighted images, and B) moderately intense with foci of signal heterogeneity on T2-weighted
images. C) Gadolinium enhancement was moderate and inhomogeneous on T1-weighted images.

involvement of the intervertebral foramens or spine. Via
thoracotomy, the tumor was resected en-bloc with the 7th
and 8th intercostal muscles and the thoracic sympathetic
trunk passing over the tumor.

The resected tumor measured 57 x 47 x 33 mm and
weighed 50 g with a lobulated pale yellow cut surface and

Ann Thorac Cardiovasc Surg Vol. 17, No. 5 (2011)

was encapsulated. Microscopically, the tumor demon-
strated solid, trabecular, and cystic architecture and con-
sisted of columnar tumor cells with apically located oval
nuclei and elongated fibrillary cytoplasmic processes
with moderate nuclear pleomorphism (Fig. 4A). Perivas-
cular pseudorosettes and true rosettes were frequently
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present (Fig. 4B). Immunohistochemical analysis showed
positive reactivity for glial fibrillary acidic protein
(GFAP) (Fig. 4C), cytokeratin 7 (CK7) (Fig. 4D), and
epithelial membrane antigen; and negative reactivity for
S-100, CD99, CAMS5.2, and CK20. MIB-1 index was up
to 15% through the tissue section, and marked immuno-
reactivity for estrogen and progesterone receptors (ER,
PR) was present (Fig. 4E and 4F). Based on these find-
ings, the tumor was diagnosed as primary mediastinal
ependymoma, grade IT according to the World Health
Organization grading.

The postoperative course was uneventful, and the
patient was discharged on postoperative day 15 without
major complications. She remains well with no sign of
recurrence 18 months after surgery.

Discussion

The posterior mediastinum is a common site for neu-
rogenic tumors, such as neurofibromas and schwanno-
mas, in adults. However, ependymomas at this site are
extremely uncommon; to the best of our knowledge, there
have been 9 cases reported in the literature including the

present case (Table W
Histological and immunohistochemical analysis has
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Pathological findings of the resected specimens. A)
Columnar tumor cells with apically located oval nuclei
and elongated fibrillary cytoplasmic processes, B)
perivascular pseudorosettes and true rosettes, C, D, E,
and F) immunostaining of GFAP, CK7, ER, and PR.
Original magnification is x 400 in B, and x 100 in A
and Cto F.

indicated differences between CNS and extra-axial
ependymomas.” Extra-axial ependymomas demonstrate
more architectural varieties than their CNS counterparts.
The most striking difference is that extra-axial
ependymomas preferentially express CK7, CAMS5.2, ER,
and PR, but do not express CD99, to which CNS
ependymomas are strongly immunopositive. Specimens
of the present case showed various histological features,
with perivascular pseudorosettes and true rosettes fre-
quently observed. Immunohistochemical analysis demon-
strated positive reactivity for GFAP, CK7, ER, and PR
and negative reactivity for CD99, CAMS5.2, and CK20.
With the exception of CAMS.2, these features coincide
with those mentioned in a previous report.” '

Immunoreactivity for CK7 and non-reactivity for
CK20 generally indicate the site of origin of a given car-
cinoma, such as the lung, breast, ovary, endometrium,
thyroid, or salivary gland."” Immunoreactivity for both
ER and PR is associated with target organs of female
hormones. The present findings suggested a mediastinal
metastasis of ovarian ependymoma; however, there was
no evidence of such a primary tumor in our patient.

CNS ependymomas are equally distributed between
the sexes.” Sacrococcygeal ependymomas have the same
distribution as CNS ependymomas.® However, other

Ann Thorac Cardiovasc Surg Vol. 17, No. 5 (2011)
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Table 1 Clinical and pathological features of patients with primary mediastinal ependymoma

Case Age Sex Location / Left or Right Size (cm) Treatment Prognosis ER/PR
19 51 F Paravertebral / Right 9.0 Excision + RUL 4 M, dead ND
2" 36 F Paravertebral / Right 61 Excision ND ND
39 36 F Paravertebral / ND 7.0 Excision 108 M, alive ND
49 71 F Retrohilar / ND 50 Excision 12 M, alive ND
58 42 F Paravertebral / Left 6.0 Excision T2 M, alive ND
6" 59 F Paravertebral / Left 42 Excision ND ND
7' 39 F Paravertebral / Left 8.0 Excision 29 M, alive ND
8 50 F Paravertebral / Left 2.8 Excision 59 M, alive +/+
9 46 F Paravertebral / Left 57 Excision 18 M, alive +/+

ER: estrogen receptor; PR: progesterone receptor; F: female; RUL: right upper lobectomy; M: months; ND: not described

extra-axial ependymomas in the ovary, broad ligament,
lung, and mediastinum appear only in women. Sacrococ-
cygeal ependymomas reportedly originate from ependy-
mal rests or coccygeal medullary vestiges.” The differ-
ence in sex distribution between sacrococcygeal and
other extra-axial ependymomas seems to suggest a differ-
ence in their pathogenesis.

Primordial germ cells originate from the yolk sac
endoderm, and migrate through the cloaca, hindgut, and
dorsal mesentery into the gonadal ridge,'® where the
ovary, broad ligament, and sacrococcygeal region
develop. Misdirected primordial germ cells have been
found in the sacrococcygeal region and mediastinum.’
One interesting hypothesis is that ependymomas in the
ovary, broad ligament, and mediastinum might originate
from misdirected primordial germ cells under the influ-
ence of female hormones, and this could explain the
female predominance of such tumors.

In summary, we have presented a case of primary
mediastinal ependymoma. From the clinical, immunohis-

tochemical, and developmental point of view, we suggest

that mediastinal ependymomas may originate from mis-
directed primordial germ cells influenced by female hor-
mones.
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Table 1.

Items of the Japanese National Survey of Early Hilar Lung Cancer

Study period: 2006-2007

1) Basic items
a) Number of bronchoscopies performed
b) Number of lung cancer resections

¢) Number of diagnoses of new early hilar lung cancer

d) Modes of detection
e) Histological type
f) Treatment modalities

2) Others

a) Number of advanced hilar squamous cell carcinomas

b) Number of sputum cytology examinations found to be positive or suspected to be positive

¢) Number of peripheral lung cancers detected by sputum cytology

d) Number of cancers in otorhinological field or esophageal cancers detected by sputum cytology

Table 2. Annual Numbers

Current survey results 2006 2007

Bronchoscopies 64,250 65,584
Lung cancer resections (A) 14,670 15,356
New early hilar lung cancers 155 152
The number of primary lung cancer resections in Japan 26,531 26,092
surveyed by the Japanese Association for Thoracic Surgery (B)

The reported ratio (A/B) of the current questionnaire 55.3% 58.9%

Throughout 2006 and 2007 57.1%

el e, T b OHERK O MG Y BRI R FL S & 5
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(14,670/26,531), 2007 % 589% (15,356/26,092) T, 2
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P &0 5 11 I A8 oD 25 W 0 35013 2006 4F 155 7, 2007 48 152
T 7z,
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Table 3. Modes of Detection

Modes of detection 2006 2007
Sputum cytology 93 69
Sputum cytqlogy in population-based 59 36
mass screening
Bloody sputum 26 32
Bronchoscopies performed for other 31 23
pulmonary disorders
Others 22 24
Unknown 16 10
Table 4. Histological Type
Histologi(i{allntgyxc);:n(éi; ?arly hilar 2006 2007
Squamous cell carcinoma 140 135
Adenocarcinoma 5 6
Large cell carcinoma 0 2
Small cell carcinoma 5 3
Others 1 3
Unknown 4 3

5) FiPISBER A DWMEEHEE (Table 5)

i P S R 1 o0 3 7 B I EHAESE BRI, 2006 T
FHE 249 ), PDT L —F—28245366 B, FHEEE 217
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6) MHFTEBEITHIEME (Table 6)

LT, Table 11 ¥ TR BEZ2 M CHIZ 2 2472 Mk O
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#1, 2007 4E1243 1,270 BITH o 7.

7) BEARZBHE A UEBMHTREXSEREONR
EB > REBIE (Table 7)

HRARS B CREXEREONR L & o 1M
1 2006 41213 689 B, 2007 E 672 BT o 7z, —F, £
B D SEFIEE 2006 4E 439 B, 2007 4E 411 BIT, D&
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Table 5. Initial Treatment

Initial treatment for early

hilar lung cancer 2006 2007
Surgery 49 59
PDT laser 66 45
Laser apart from PDT 6 2
Brachytherapy 3 4
External irradiation 17 26
Chemotherapy 3 13
‘Untreated 8 5
Others 1 3
Unknown 0 1

Table 6. Cases of Progressive Hilar Squamous Cell Car-
cinoma

2006
1,222

2007
1,270

Advanced hilar squamous cell carcinoma

Appendix: All cases of hilar squamous cell carcinoma not de-
fined as early hilar lung cancer were considered to be ad-
vanced hilar squamous cell carcinoma.

Table 7. Number of Cases Which Required Bronchoscop-
ic Examination Due to Positive or Suspected to Be Positive
Findings on Sputum Cytology*

2006 2007
Positive findings on sputum cytology 689 672
Suspected to be positive findings on spu- 439 411
tum cytology
Total 1,128 1,083

*Including cases in which pathological changes were not seen
on bronchoscopy.

&Hi3 2006 4 1,128 #1, 2007 4F 1,083 I TH o 7z.

8) BZEMRSIrERMBEE & - RN ERES LUH

S8FEEE, BEREOESM (Table8, 9)
WERAL R A5 LB & 7 o 72 KA BT HE 13 2006

iF 203 B, 2007 4F 225 Bl TH o7z, TR RE

REHEL & 4 o 72 F S8 HIRE (& 2006 4 20 61, 2007
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Table 8. Number of Cases with Peripheral Lung Can-
cer Detected by Sputum Cytology

2006
203

2007
225

Peripheral type lung cancer detected by
sputum cytology

Table 9. Number of Otorhinological or Esophageal Can-
cer Detected by Sputum Cytology

2006 2007
Otorhinological cancers detected by sputum 20 11
cytology
Esophageal cancers detected by sputum cy- 7 5

tology

Table 10. The Ratio of Early to Advanced Hilar Squa-
mous Cell Carcinoma

2006 2007
Responding institutions 179 (58.1%) 181 (59.0%)
Total number of bronchoscopies 37,027 38,242
performed
Early hilar squamous cell carcino- 121 (9.1%) 99 (7.2%)
ma
Advanced hilar squamous cell 1222 (90.9%) 1.270 (92.8%)

carcinoma

EI1LFTH D, FFRICEEMRE P EREEE koA
T2 2006 4E 7 B, 2007 4E 5 B TH o 7z,

9) FHEMFRICHTIMMINEHBETELRE, FRER
SEERBEORE (Table 10)
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10) #IEFIICR ~FPIBMECS T 2 BEHEDEE
(Table 11)

Hidg B R PR S B AR S BT B B O R
WAk 37/221 (16.7%), "3k 27/186 (145%). BAX
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Table 11. Ratio of Early Cancer to Total Cases of Hi-
lar Squamous Carcinoma in Each Japanese Region

Early , Total hilar type squa-

Region cancer’ mous cell carcinoma %
Hokkaido 37/221 16.7
Tohoku 27/186 145
Kanto 94/934 10.1
Tokai 16/291 55
Koshinetsu 18/137 13.1
Hokuriku 21793 226
Kinki 17/419 4.1
Chugoku 157109 138
Shikoku 13/79 16.5
Kyushu - Okinawa 17/297 5.7

p<0.0001.

297 (57%) THo7z. 2x10 D W 4 2 T|ARETIE, HIK
MitEER SN (p<0.0001).

1) HELEICS I 5HMAMETRFLEEHEE
B & FHPIER R AR HEE I (Table 12)
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Table 12. Estimated Number of Patients with Hilar Type Squamous Carcinoma in Japan

2006 2007 Average
Responding institutions with data about advanced hilar squamous cell carci- 179 181 180
noma
Advanced hilar squamous cell carcinoma (A) 1,222 1,270 1,246
Lung cancer resections performed at responding institutions (B) 8,043 8,686 8,365
National lung cancer resections based on survey by the Japanese Associa- 26,531 26,092 26,312
tion for Thoracic Surgery (C)
The covering ratio of the responding institution in Japan (D=B/C) 32%
Estimated number of patients with advanced hilar squamous cell carcinoma 3,894
in Japan (E=A/D)
The responding institutions with data about early hilar squamous cell carci- 308 308 308
noma (F)
Early hilar squamous cell carcinoma (G) 155 152 154
Lung cancer resections at responding institutions (H) 14,670 15,356 15,013
National lung cancer resections based on survey 26,531 26,092 26,312
by the Japanese Association for Thoracic Surgery (C)
The reported ratio of the responding institutions in Japan (I=H/C) 57.1%
Maximum estimated number of early hilar lung cancer in Japan (J =G/I) 270
Estimated number of early hilar lung cancer cases in Japan 154-270
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