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Figure 2. The Japan Lung Cancer Screening Study.

Table 3. Study Participants of Japan Lung Cancer Screening Study

CT screening group Usual screening group

Male Female Male Female
Chiba 2,031 2333 3475 7.541
Tokyo 927 942 4,371 5117
Hitachi 8218 1,902 0 0
Niigata 5,306 1,323 7972 4,147
Kanagawa 1,300 527 3.389 6,359
Osaka 2.766 1,925 4,181 9,201
Nagano 4,200 3573 7,341 15,090
Okayama 827 57 1.168 122
Ehime 4,034 4542 4,539 7.957
Total 29,609 17.124 36436 55,534

Table 4. Crude Mortality of Japan Lung Screening Study

CT screening group Usual screening group
Male Female Male Female
[104.055] [59.078] [179.246] [283381]
Lung cancer 7 10 180 o1
= (73.0) (16.9) (100.4) (21.5)
All cau 683 163 2,103 1,362
Al catses (656.4) (2759) (11732) (479.8)

[ 7 follow-up (person-years), ( ); mortality per 100,000 person-years.
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Table 5. Effective Doses at Chest X-ray Examination for Adult Male

Tube current

Effective dose

Modality Settings (mA) (mSv)

gﬁggg%ﬁl roerography Screening 39 0.07

SDCT Screening 50 1.40 ref 12)
SDCT Clinical 100 274

MDCT (4-lows) Clinical 127 10.02 ref 13)
MDCT (16-lows) Clinical 175 9.36

MDCT (4-lows) Screening 50 3.94 .
MDCT (16-lows) Screening 50 274 '

SDCT: single-detector computed radiography, MDCT: multi-detector com-

puted radiography.

* . These effective doses were estimated from the data of MDCT in the
clinical setting based on the advice of Dr Nighizawa.
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Prostate-specific antigen, Gleason sum and clinical
T stage for predicting the need for radionuclide
bone scan for prostate cancer patients in Japan

OSAMU ISHIZUKA, TOMOAKI TANABE, TSUYOSHI NAKAYAMA,
MASAKO KAWAKAMI, YOSHIAKI KINEBUCHI AND OSAMU NISHIZAWA

Department of Urology, Shinshu University School of Medicine, Matsumoto, Japan

Absiract Aim: In the present study, we evaluated the relationships between prostate-specific antigen (PSA)

level and bone metastasis, between Gleason sum and bone metastasis, and between clinical T stage
and bone metastasis in Japanese patients.

Methods: Between November 1998 and June 2004, we performed ultrasound-guided biopsies on
709 patients (mean age: 70.5 years, range: 39-90). Prostate cancer was detected in 339 patients
(47.8%), 297 (87.6%) of whom underwent a radionuclide bone scan. In close collaboration with
orthopedists, bone computed tomography scans, bone magnetic resonance imaging and/or plain
rentogenograms were performed for cases that were difficult to diagnose as bone metastasis through
radionuclide bone scans only.

Results: We detected 61 (20.6%) bone metastasis cases in 296 patients. A simiple linear regression
analysis between log[PSA] and bone metastasis (n=296) produced a significant relationship
(P < 0.05). When we set the cut-off PSA value for the indication for a bone scan at 15 ng/mlL, the
possibility of bone metastasis was 10%. However, from our experience, there was no bone metastasis
in the patients whose Gleason sums were less than five, and in the patients whose Gleason sum were
five or more, and the PSA levels were less than 15, there was no bone metastasis. The rate of bone
metastasis increased with the increase of PSA level. In the clinical T,—T, stage cases, there were
significant higher PSA levels in the cases with bone metastasis. In the T\~T, patients whose PSA
levels were less than 16, there was no bone metastasis.

Conclusions: From the analysis of PSA, Gleason sum and clinical T stage, we suggest that bone

scan is unnecessary for patients whose PSA level is less than 15 ng/mL or Gleason sum is less than
five.

Key words  prostate cancer, prostate-specific antigen, radionuclide bone scan.

Introduction prostate-specific antigen (PSA) of <10 ng/mL and no

skeletal symptoms.' The National Comprehensive Can-
cer network recommend a bone scan for patients with
clinical stage T, and T, disease only if their PSA is
more than 10 ng/mL or their Gleason score is eight or
more, and for all patients with clinical stage T; or T,
disease, or with bone symptoms.” The Society of Surgi-

The American Urological Association Prostate Cancer
Guidelines Panel stated that bone scamning ‘5 no longer
be necessary’ for newly diagnosed patients with

Correspondence: Osamu Ishizuka MD PhD, Department of
Urology, Shinshu University School of Medicine, 3-1-1
Asahi, Matsumoto, 390-8621, Japan.
Email: ishizuk@hsp.md.shinshu-u.ac.jp
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cal Oncology’s surgical practice guidelines for prostate
cancer recommend a bone scan for preoperative evalu-
ation of patients only if their PSA is more than 8 ng/
mL.> O’Dowd et al. extracted data from 142 articles in
the Medline database and concluded that routine bone
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scanning is necessary for newly diagnosed asymptom-
atic patients only when the PSA level is 10 ng/mL or
more.*

However, compared with the USA, the incidence and
age-adjusted mortality rates for prostate cancer in Asian
countries can be up to 10-fold lower.’ In Asian immi-
grants in the USA, the prostate cancer rates tend to
increase over time to approach levels seen in the native
US population. It is thus not clear whether the estab-
lished bone scanning indication guidelines, which are
mainly based on data from Europe and the USA, are
also applicable to Asian people.

In the present study, we evaluated the relationship
between PSA level, Gleason sum, clinical T stage
and bone metastasis. The results may become one of
the useful tools for predicting the probability of bone
metastasis and for determining the indication for
bone nuclide scans for Asian people, especially
Japanese.

Patients and methods

From November 1998 to June 2004, we performed four
transition zone core biopsies, in addition to sextant sys-
temic ultrasound-guided peripheral zone biopsies, on
709 patients (mean age: 70.5 years; range: 39-90). Pros-
tate cancer was detected in 339 patients (47.8%), 297
(87.6%) of whom underwent radionuclide bone scan,
regardless of their PSA levels, Gleason sum and clinical

T stages. Characteristics of the patients are summarized
in Table 1.

Table 1 Patient characteristics

Patient characteristic mean, median (range) n
Age (years) 72.5, 72 (45-90) 296
PSA (ng/mL) 325.1,23.6 (0.5-12 288) 296
Gleason sum 6.7 (2-10) 238
Clinical T stage 296
Tl 74
T2 134
T3 36
T4 52
With bone metastasis 61/296 (20.6%)
PSA level 1365, 408 (16.6-12 288) 61

Gleason sum

Without bone metastasis
PSA level
Gleason sum

7.5 (5-10) 48
235/296 (79.4%)

55.1, 16.8 (0.5-2587) 235

6.5 (2-10) 190

PSA, prostate-specific antigen.

PSA, Gleason sum and radionuclide bone scan 729

Biopsy technique and prostate-specific
antigen determination

Transrectal ultrasound-guided biopsies were performed
in the sagital plane with a 7.0-MHz LPGIQ o.-200 sector
scanner (GE Yokogawa Medical Systems, Tokyo, Japan)
fitted with a biopsy guide using an 18-gauge needle
driven by a spring-loaded biopsy gun. Endorectal
xylocaine gel was used for ultrasonography of the pros-
tate gland and six systematic biopsies aimed at the
peripheral zone were obtained from the left and right
sides of the apex, the middle and the base of the pros-
tate. We also obtained four additional biopsies aimed at
the transition zone from the left and right sides of the
apex and base of the prostate.® Total PSA serum con-
centrations were determined beforehand using the EIA
method (Dai-Nippon, Osaka, Japan).

Radionuclide bone scan

Tc-99m methylene diphosphonate (MDP) radionuclide
bone scans were performed soon after the pathological
diagnosis of the prostate cancer. In close collaboration
with orthopedists, bone computed tomography (CT)
scans, bone magnetic resonance imaging (MRI) and/or
plain X-P were performed for cases that were difficult
to diagnose as bone metastasis through radionuclide
bone scans only.

Statistics

The relationships between log[PSA] level and bone
metastasis rate were assessed using a simple linear
regression, and a correlation coefficient of P < 0.05
was considered as significant. One-way factorial
ANOVA followed by Scheffe’s F-test was used for com-
parisons of PSA level and Gleason sum between bone
metastasis group and non-bone metastasis group in
gach clinical T stage. P<0.05 was considered as
significant.

Results

A total of 297 radionuclide bone scans were performed,
but a final diagnosis of bone metastasis could not be
reached in one case despite an additional bone CT scan,
bone MRI and consultation with orthopedists. We there-
fore evaluated the relationship between PSA level and
bone metastasis in 296 patients, 61 (20.6%) of whom
bone metastasis was detected through radionuclide bone
scans. The relationship between Gleason sum and bone
metastasis was assessed in 238 patients.
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Table 2 Relationship between PSA level and bone metastasis rate

PSA (ng/mL) log[PSA] Total number Number patients with
of patients bone metastasis (%)
0.0-2.9 0.00-0.49 2 0 (0)
3.0-9.9 0.50-0.99 67 0 )
10.0-29.9 1.00-1.49 96 3(3.1)
30.0-99.9 1.50-1.99 57 9 (15.8)
100.0-299.0 2.00-2.49 32 12 (37.5)
300.0~999.0 2.50-2.99 21 18 (85.7)
1000.0-2999.0 3.00-3.49 14 12 (85.7)
3000.0-9999.0 3.50-3.99 6 6 (100)
>10 000.0 >4.00 1 . 1 (100)
Total 296 61 (20.6)

PSA, prostate-specific antigen.

100
90
sof  5I9ss
0l PZoss
6 P <005
® 50
40
30
20
10
0
Log [PSA] 0.5 1.0 Ls 20 2.5 3.0 35 4.0
Serum PSA 3 10 30 100 300 1000 3000 10000

Fig. 1 Probability of bone metastasis rate compared with
prostate-specific antigen values.

The results of a simple linear regression between
log[PSA] level and bone metastasis are shown in Table 2
and Figure 1. The regression slope, regression intercept
and correlation coefficient were 33.3, —25.6 and 0.949,
respectively. The set of values showed a significant rela-
tionship (P < 0.05). When we set the cut-off PSA value
at 15 ng/mL for the indication for a bone scan, the
possibility of bone metastasis was 10% (Fig. 1). When
we set the cut-off PSA value at 10 ng/mL, the possibility
of bone metastasis was 5% (Fig. 1).

There was no bone metastasis in the patients whose
Gleason sums were less than five. In the patients whose
Gleason sum were five or more, and the PSA levels were
less than 15, there was no bone metastasis, however, the
rate of bone metastasis increased with the increase in
PSA levels (Table 3).

In the patients whose clinical stages were T,—T), there
were significantly higher PSA levels in the cases with
bone metastasis. In the T|~T, patients whose PSA levels
were less than 16, there was no bone metastasis. The

Gleason sum was higher in the T,—T, cases with bone
metastasis, however, the difference was not significant.

Discussion

Chybowski ef al. studied 521 randomly selected patients
in a retrospective study.” These patients, ranging from
44 to 92 years of age with a mean age of 70 years, all
had untreated prostate cancer. All patients were given a
digital rectal examination to establish the clinical stage
and underwent prostate biopsy or transurethral resection
of the prostate to establish the tumor grade. In addition,
serum acid phosphatase, prostatic acid phosphatase
(PAP) and PSA were measured, and a radionuclide bone
scan was administered. The investigators then examined
these factors for correlation with the bone scan results.
Local clinical stage, tumor grade, acid phosphatase,
PAP and PSA all correlated positively with the inci-
dence of a positive bone scan, each with a coefficient of
P <0.0001. They found that PSA was the best for pre-
dicting the results of a radionuclide bone scan when
receiver operating characteristic curves were used. They
concluded that radionuclide bone scans are unnecessary
for the staging of previously untreated prostate cancer
patients who have no skeletal symptoms and a serum
PSA value of less than or equal to 10 ng/mL. Pantelides
et al. also attempted to determine the level of serum
PSA that would predict osseous metastasis.® Fifty histo-
logically confirmed but untreated prostate cancer
patients were carefully monitored with bone scans dur-
ing a long-term follow up. They noted that a serum PSA
level of more than 58 ng/mL yielded a 79% positive
predictive accuracy for detecting skeletal disease, and
proposed that untreated prostate cancer patients with
such a PSA level should undergo radionuclide bone
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Table 3 Relationship between PSA level/Gleason sum and bone metastasis rate

Number of

GS 8<

Total number

GS 6 GS 7
Number of Total number Number of
patients

Total number

GS 5
Number of

log[PSA]
Total number

PSA
(ng/mL)

patients
with bone

of patients
metastasis (%)

patients

of patients

of patients

patients
with bone
metastasis (%)

of patients

with bone
metastasis (%)

with bone
metastasis (%)

T 049

0 (0.0%)

0 (0.0%)

1 (6.7%)

3 (21.4%)

5 (41.7%)
10 (76.9%)
19

0

4
15
14
12
13
58

0 (0.0%)
0 (0.0%)

0 (0.0%)
3 (14.3%)

3 (37.5%)
14 (100.0%)

20

1
10
16

8
14
70

21

0 (0.0%)
0 (0.0%)

1 (4.0%)

1 (16.7%)
2 (100.0%)
2 (100.0%)

SO N ™ <t
o3

2
6

0 (0.0%)
0 (0.0%)
0 (0.0%)
1(16.7%)
1 (33.3%)
1 (50.0%)

N VD NN
et o

0.50-0.99
1.00-1.49
1.50-1.99
2.00-2.49
>2.50

0.0-2.9
3.0-9.9
30.0-99.9
100.0-299.0
>300.0

10.0-29.9
Total

GS, Gleason sum; PSA, prostate-specific antigen.

PSA, Gleason sum and radionuclide bone scan 731

imaging. However, in some cases in the present study,
we detected bone metastasis in patients with low-level
PSA and high-level Gleason sum.

The National Comprehensive Cancer network guide-
lines include the pathological tumor grade (Gleason
score) as an indication for a radionuclide bone scan.” In
the present study, we examined the relationship between
PSA level, Gleason sum, clinical T stage and the inci-
dence of bone metastasis. Our results indicate that PSA
level is closely related to bone metastasis rates, and that
there was no bone metastasis in the patients whose Glea-
son sums were less than five. In the patients whose
Gleason sum was five or more, and the PSA levels were
less than 13, there was no bone metastasis; however, the
rate of bone metastasis increased with the increase in
PSA levels. In the T,—T, patients whose PSA levels were
less than 16, there was no bone metastasis. The Gleason
sum was higher in the T,—T, cases with bone metastasis;
however, the difference was not significant. There may
be a significant difference if we increased the number
of patients studied.

In a multicenter retrospective study, Kosuda et al.
reported on PSA levels and the need for bone scans in
Japan.’” From the analysis of 1294 patients, they sug-
gested that baseline bone scan should be eliminated in
patients with newly diagnosed prostate carcinoma in
Japan who have serum PSA levels of <10 ng/mL, and
baseline bone scans can be omitted for patients with a
Gleason grade of <2 tumors, or with a Gleason score of
<6. Their reports were very informative; however, the
PSA kits, pathologist, radiologist and orthopedist were
not so well standardized because of the multicenter
study. The present study was carried out in the one
hospital, so we were only able to analyse 296 bone scan
cases, but the levels of diagnosis were standardized.
From the analysis of PSA, Gleason sum and clinical T
stage, we conclude that bone scan may not be necessary
for patients whose PSA level is less than 15 ng/mL (the
possibility of bone metastasis is 10% from the simple
linear regression analysis) or Gleason sum is less than
five.

The results of the present study may also be useful
for determining the indication for a bone scan, and to
explain the probability of bone metastasis to prostate
cancer patients in Japan and other Asian countries.
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combined chemotherapy

Received: December 27, 2004 / Accepted: April 6, 2005

Abstract A 25-year-old man was referred to our hospital
with left flank pain, and computed tomography (CT) and
magnetic resonance imaging (MRI) revealed large retro-
peritoneal masses. Physical examination revealed many
café-au-lait spots and superficial neurofibromas, and a
diagnosis of neurofibromatosis type 1 (von Recklinghau-
sen’s disease) was made. The tumor was resected, and the
pathological diagnosis was malignant peripheral nerve
sheath tumor (MPNST). Six months after the operation,
lung metastases were detected. Surgical resection was in-
complete, as there were too many lesions. He received four
courses of chemotherapy with carboplatin and etoposide,
and the metastatic lung lesions were markedly decreased.
After chemotherapy, complete resection of the remaining
lung lesions was performed, and there has been no recur-
rence to date.

Key words MPNST - Neurofibromatosis type 1 - Retroperi-
toneal tumor - Chemotherapy

Introduction

Malignant peripheral nerve sheath tumor (MPNST) ac-
counts for about 10% of malignant soft-tissue neoplasms,
40%—60% of which are associated with neurofibromatosis
type 1 (NF1)."' In addition, retroperitoneal primary MPNST
accounts for 1%—-3% of retroperitoneal tumors. Radical
and complete surgical excision is the only curative treat-
ment, and radiotherapy and chemotherapy are considered
ineffective. The prognosis of MPNST complicated with NF
type 1 is very poor.

In patients with metastatic and recurrent disease, no suit-
able treatment methods are available, except for chemo-

Y Kinebuchi (£<) - W. Noguchi - Y. Igawa - O. Nishizawa
Department of Urology, Shinshu University School of Medicine,
3-1-1 Asahi, Matsumoto 390-8621, Japan
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therapy. However, there have been few previous reports of
effective chemotherapeutic regimens. We report here a pa-
tient whose disease responded to carboplatin and etoposide
combined chemotherapy (CE therapy), and who showed
complete remission after salvage surgery.

Case report

A 25-year-old man consulted a local medical doctor com-
plaining of left flank pain, which had developed gradually
from April 2003. He was found to have a large left retro-
peritoneal tumor by computed tomography (CT) and mag-
netic resonance imaging (MRI), and was referred to our
hospital on May 12 for treatment.

Physical examination revealed many café-au-lait spots
and superficial neurofibromas on the trunk and extremities,
and he was diagnosed as having neurofibromatosis type 1
(NF 1; von Recklinghausen disease). CT and MRI revealed
two left retroperitoneal tumors (Fig. 1a,b). There were no
abnormal data on blood chemistry and hormonal analysis.
Metaiodobenzylguanidine (MIBG) scintigram showed no
accumulation. There were no metastatic lesions.

Surgical excision of the tumors was performed on May
27. The pathological diagnosis of the large tumor was malig-
nant peripheral nerve sheath tumor (MPNST), and the small
tumor was a neurofibroma. The main tumor was grayish-
white in color and necrotic in the central part on gross
appearance. Pathologically, it consisted of short spindle cells
and was necrotic in its center (Fig. 2a). The histological
grade of the tumor was G3 (poorly differentiated), and its
subtype was conventional MPNST, according to the WHO
classification.” Immunohistochemical analysis revealed the
tumor cells to be positive for S-100 protein, vimentin, and
MIB-1, and negative for smooth muscle actin (SMA) and
c-kit. We speculated that the main tumor was the result of
malignant transformation of the neurofibroma, which had
originated from the nerve roots of T11-L3. After adjuvant
irradiation (total, 50.4 Gy) of the remaining nerve roots of
T11-12, the patient was discharged, on August 8, 2003.
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Fig. 1a,b. Computed tomography (CT) and magnetic resonance imag-
ing (MRI) findings of the retroperitoneal tumors. a CT revealed two
left retroperitoneal tumors — a large tumor about 11 x 9cm in diameter
that compressed the left kidney upward, and a small tumor of about 7
x 4cm adjacent to the psoas muscle. b The main tumor was encapsu-
lated and showed heterogeneous and high-intensity signals on T2-
weighted MR images

Bilateral pulmonary metastases occurred in December
“of the same year during follow-up. Surgical excision of
the right pulmonary metastatic lesions was performed in
January 2004, but the surgical margin was positive and
many micrometastases were found. Planned resection of the
lesions on the left side was abandoned. The patient received
adjuvant chemotherapy (CE therapy; carboplatin at
150mg/m?, days 1-4, and etoposide at 150mg/m®, days 1-4:
repeated every 4 weeks). After four courses of the chemo-
therapy, the metastatic lesions were markedly reduced (Fig.
3b). Additional surgical excision of the superior lobe of the
left lung was performed in June 2004. Pathological findings
revealed viable tumors, which consisted of atypical spindle
cells and pleomorphic cells compatible with the primary

Fig. 2a,b. Pathological findings of the main tumor. a The main tumor
consisted of short spindle cells and was necrotic in its center. b The
tumor cells had bizarre nuclei and some showed mitosis. a H&E. x200;
b H&E, %400

tumor, but the margin was negative. A positron emission
tomography (PET) scan showed no accumulation. During
an additional two courses of chemotherapy, severe neu-
tropenia (WHO grade 4) and thrombocytopenia (WHO
grade 4) occurred, but recovery was achieved by the
use of granulocyte colony-stimulating factor (G-CSF),
platelet transfusion, and peripheral blood stem cell trans-
fusion (PBSCT), with no infectious complications or bleed-
ing symptoms. The patient was discharged on September
19, 2004. There has been no recurrence since the last
surgery.

Discussion

NF 1 (von Recklinghausen’s disease) is a disease with an
autosomal dominant inheritance pattern, characterized
by multiple café-au-lait spots and neurofibromas. The
incidence of NF1 is about 1 in 3000 to 1 in 4000 at birth, but
half are thought to be sporadic cases. The NF I gene
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Fig. 3a,b. CT of the chest. a Left lung metastasis before chemotherapy.
b The metastatic lesions were reduced after four courses of
chemotherapy

was mapped to chromosome 17ql11-2, and encodes
neurofibromin, which acts as a tumor suppressor. Inactiva-
tion of the gene leads to subsequent tumor development.’
NF 1 is associated with several complications, such as optic
nerve gliomas, pheochromocytomas, vascular diseases, and
malignant neoplasms.**

MPNST is a malignant tumor arising from the peripheral
nerves. There are three types of MPNST, classified accord-
ing to the origin of the disease: (1) primary MPNST, which
arises de novo, (2) secondary MPNST, which arises as a
result of malignant transformation of neurofibromas, and
(3) MPNST, associated with NF 1.5

MPNST accounts for about 10% of malignant soft-tissue
neoplasms, 40%—-60% of which are associated with NF type
1. On the other hand, about 4% of NF 1 cases are associated
with MPNST. In addition, retroperitoneal primary MPNST
accounts for 1%-3% of retroperitoneal malignancies.
MPNSTs occur in the extremities, head and neck region,
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and deep soft tissues close to the nerve trunks. The symp-
toms and signs of the tumor are pain, growth of the mass,
and neurological deficits occurring in association with nerve
involvement by the tumor.'

CT and MRI are useful to evaluate tumor size and loca-
tion, and relationships to adjacent organs. On MRI, the
tumors tend to present high-intensity signals and nonuni-
form internal patterns on T2-weighted images. The final
diagnosis is made by pathological examination. Malignant
cases show mitoses and atypical nuclei within tumor cells
and some hemorrhagic or necrotic tissues, in addition to
whorling or palisading patterns of spindle cells. The tumors
are often positive for S-100 protein, vimentin, and MIB-1
protein on immunochistochemical analyses.'

Radical and complete surgical excision is the best and
only curative method of treatment available for MPNST,
while radiotherapy and chemotherapy are considered
ineffective. Therefore, early diagnosis and prompt surgical
operation are important for MPNST. However, detection of
the tumor is frequently delayed because clinical manife-
stations are often seen only after rapid growth of the tumor,
especially in deep portions of the trunk, such as the
retroperitoneum. The local recurrence rate after resection
of the tumor is about 50%, and the 5-year survival rates are
about 50% and 10%-30% in patients with and without NF
1, respectively. The prognosis of MPNST of retroperitoneal
origin is very poor."

In patients with metastatic and recurrent disease, adju-
vant therapy is required. Doxorubicin- and/or ifosfamide-
based chemotherapy (for example, CYVADIC therapy,
which includes cyclophosphamide, vincristine, adriamycin,
and dacarbazine; or MAID therapy, which includes mesna,
adriamycin, ifosfamide, and dacarbazine) have been used
for the treatment of adult soft-tissue sarcoma, but such
regimens have not shown significant effectiveness for
MPNST.” There have been recent reports of cases that have
responded to new chemotherapeutic regimens. Steins et al.®
reported the successful treatment of two patients with
carboplatin and etoposide combined chemotherapy (CE
therapy), with disease refractory to doxorubicin and
ifosfamide, and Gallo et al.’ reported the successful use of
ifosfamide, vincristine, and doxorubicin combined chemo-
therapy (IVA-2 protocol). The necessity for the prevention
of local recurrence by postoperative high-dose irradiation,
at doses over 60 Gy, has also been reported.®

In the present patient, lung metastases developed post-
operatively, but they responded to chemotherapy (CE
therapy), and the patient obtained complete remission after
surgery. The major toxicity of this chemotherapy was hema-
tological, which was manageable by the methods described
above. Although further clinical evaluation of its efficacy
is needed, CE therapy may represent a valid regimen of
neoadjuvant therapy for metastatic MPNSTs.

In conclusion, close follow-up is essential from childhood
in patients with NF1 because of the malignant potential of
this disease. Genetic counseling, including family members,
is also important. For the treatment of recurrent MPNST,
multidisciplinary therapy consisting of radiation and che-
motherapy should be considered.
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