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‘Table 1. Paticnt charactenstics

Table 3. Toxicity in all paticnts

n C (%a)
Number of patients . 18.
Gender
male .= . 14 (78)
female o -4 (22)
Age
mcdian_i:mnée). yeurs 62.5 {46--69)
Ps )
0 ‘ 1 (61
I 7 30
Body weight loss
< 5% 15 (83)
5-94 2 (n
0% - ' 1 )
Clinical stage
1A 10 (56)
nB . 8 (44)
Histalogy
" adenocarcinoma 8 (44)
squamons cell carcinoma 6 (33
non-small cell, not-specified 4 (22

PS, performance status.

replacement and oxygen therapy. This patient was excluded
from DLT evaluation. One patient in level | and another
patient in Jevel 2 developed grade 4 pneumonitis afler
completion of two cycles of chemotherapy and thoracic

Table 2. Treatment delivery

Dose level l.avel ) J.evel 2 Level 3
n=0) (n=1¥) (n=4)
Number of chemotherapy cycles )
3-4 . s 4 2
2 ' 1 3 I
] 0 1 }
Total mdiation dose (Gy)
o0 O 7. 3
5059 0 ! ]
NE 0 0 |
Radiatherapy deloy (days)
-4 5 7 2
s ' I 0 .
NE 0 I o

NI not evalnahle.

Dose level Level ) Level 2 Level 3
(n=10) (n=148) (n=4)
Toxicity grade 2 3 4 2 3 4 2 3 4
l.evukopenia 2 3 0 3 3 U} 1 2 1
Neutropenia i 0 4 1 2 3 1 0 2 2
Anemia 0 0 0 2 1] 0 2 0 0
GPT elevation | )| 0 2 0 0 -0 0 0
Total bilirubin ] )] )] i 0 0 I 0 0
clevation
Infection 0 0 0 1 ] 0 0 ] 1}
Allergic reaction 1 0 0 2 [ 1 0 0 0
Anorexia 100 2 0 06 0 0 0
Nausea 0 0 0 1 0 0 0 0 0
Constipation 0 0 v 0 2 0 0 0 0 0
Esophagitis 1 0 0 2 [ [#] 0 0 0
Ppeumonitis 0 0 I* 1 0 1* 0 0 0
Musculoskeleta) ! 0 0 1 0 0 } 0 1]
pain
Alopecia 4 [} ] 4 0 0 0 0 -0

GPT, glutaimic pyruvic tramsaminase.
*Pnewnonitis was fatal in these patients,

radiotherapy and they died of the pneumonitis. The Va, and
mean Jung dose (MLD) of these patients were 23% and
0%, and 1341 ¢Gy and 1675 cGy, respectively.

Both patients were former heavy smokers with a smoking
index of 520 and 1680, respectively. The chest CT scan of
the former patient disclosed mild emphysematous. but no
interstitial changes. A spirometry analysis showed a vital
capacity (VC) of 3480 ml (104% of predicted), and a forced
expiratory volume one second percent (FEV1.0%) of §2%.
The lung ditfusing capacity measurement using carbon mon-
oxide (DL¢g) was not done in this patient. The PaQ-
was 93.3 tory. The serum LDH level before treatment was
241 10U/ (the upper limit of the normal valuc was 229 11}/}).
The chest CT scan of the latter patient disclosed slight
changes in the dorsal portion of the both lungs. which were
considered the gravilation effect, or fibrotic changes. The VC
was 3810 m} (107% of predicted), % DLeo was 111%. and
Pa()> was 99.7 torr. The serum LDH level before treatment
was 147 TU/L. Another patient in level 2, whose Vs, and
MLD were 15% and 822 cGy, respectively, developed grade
2 pneumonitis when he received 52 Gy of radiotherapy and
the subsequent protocol treatment was stopped. The chest CT
scan of this patient before treatment showed no abnormal
findings e¢xcept for Jung cancer. Pulmonary function lest
values were all within normal limits. The serum LDH level
before treatment was 178 1U/1. Thus, in total three {17%) of
18 patients developed unacceptable severe pneumonitis
induced by the current treatment. which was counted as DLT.



To sum up, DLT was noted in one of six paticnts in level
1, three of six patients in level 2, and one of three patients in
level 3. The DLTs were pneumonitis in three patients, grade
4 leukopenia in one patient, and grade 3 esophagitis and
grade 3 infection in one patient. Thus, the MTD was deter-
mined to be level 1.

OnrsEcTiIvE RESPONSE AND SURVIVAL

All patients were included in the analyses of tumor response
and survival. No CR, 12 PRs, and 3 SD were noted among
the 18 patients and the overall response rate (95% confidence
interval) was 67% (41-87%). The response rate in patients
having squamous cell carcinoma was 100%, while that for
non-squamous histology was 58%. The median progression-
free survival time was 9.7 months. The median overall survi-
val time has not yet been reached and the 1-year survival
rate was 78%.

DISCUSSION

The feasible doses of anticancer agents in this study were
paclitaxel 120 mg/m” and nedaplatin 80 mg/m® every 4
weeks. These figures are Jower than those in a randomized
phase 11 trial for stage 11 NSCLC conducted in the USA,
where paclitaxel 135 mg/m” and cisplatin 80 mg/m? were
administered every 3 weeks concuwrrently with thoracic
radiotherapy (6). The occurrence of severe pneumonitis
hampered the dose escalation of the anticancer agents in
this study. A Japanese phase 111 study of weekly pacli-
laxel, nedaplatin and concurrent thoracic radiotherapy for
stage I NSCLC showed that the DLT was also pneumoni-
-tis and that the response rate was 75% and progression-frce
survival was 5.6 months, similar to the outcome of this
study (17). The reasons for the frequent pneumonitis in
this study remain unknown. Paclitaxel was the most {re-
quently used anticancer agent together with thoracic radio-
therapy in patients with NSCLC outside Japan. A
randomized - phase 1 study of induction chemotherapy fol-
lowed by concurrent chemoradiation therapy in patients
with stage 111 NSCLC (CALGB study 9431) showed that
grade 3--4 pneumonitis during chemoradiation was noted
in 14% of patients treated with gemcitabine and cisplatin.
20% of patients treated with paclitaxel and cisplatin, and
20% of patients treated with vinorelbine and cisplatin. One
patient died of pneumonitis in the vinorelbine and cisplatin
arm (6). Thus, incidence of pneumonitis in patients receiv-
ing paclitaxel was reported to be the same as that for
other agents in this setting. Nedaplatin was a new agent
but one of the platinum that has been repeatedly shown (o
be safely admimistered with radiation (1). A case series of
24 esophageal cancer patients treated with radiation
therapy (60-70 Gy) combined with Nedaplatin (80 -
120 mg) and S-fluorouracit {500- 1000 mg for 5 days)
showed that toxicity was mainly hematological and no
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grade 3 or higher non-hematological toxicity was observed
{18). Treatment-related pneumonitis may be: more. readily
developed  among  Japanese  patients,  because

gefitinib-induced pneumonitis is more common in Japan-
_than in other counmtries (19-21). Similarly, a relatively

high incidence of drug-induced pneumonitis was noted
among Japanese patients in association with the use of
weckly docetaxel (20) and leflunomide, a newly developed
disease-modifying antirheumatic drug that exhibits anti-
mmflammatory, antiproliferative and immunosuppressive
effects (22). Further studies are needed 1o define ethnic or
geographic variation of treatment-related pneumonitis.
Recent dose—volume histogram studies showed that the
volume--dose parameters such as the V20 and MLD were
significantly associated with development of severe radiation
pneumonitis (23). The Vy, and MLD in the three patients
who developed unacceptable preumonitis in this study
(15-30% and 822--1675 cQy. respectively) were not
so large, and therefore, the severe pneumonitis in these
patients could not be fully explained by their irradiation
volume alone. Patient characteristics such as age, sex,
smoking habit, location of the primary tumor and pre-
existing lung diseases may be associated with the develop-

ment of radiation pneumonitis. but their contribution was

inconclusive (24). .

Radiation pneumonitis is the most common dose-limiting
complication of thoracic radiation. Iis incidence varies
greatly ffom one report to another: the incidence of grade 2
radiation pneumonitis was between 2% and 33% and that of
grade 3 was between (% and 20% (25). This inconsistency
among reports can be explained by the different radiation
pneumonitis scoring system and follow-up duration in each
study. No scoring system for radiation pneumonitis is
perfect. The distinction between grade 2 and grade 3 toxicity
is highly subjective. In addition, these scoring systems do
not account for intercurrent symptoms from tumor, infection
and chronic Jung ilinesses such as chronic obsiructive
pulmonary diseases (25).

For future trials, it is an important strategy to reduce the
lung volume receiving radiation without an inérease in the
local recurrence rate. Elective nodal regions with potential
subclinical micrometastases (CTV3 in this study) have been
included in the standard irradiation volume. The advent -of
three-dimensional conformal treatment teclhniques, however,
has allowed for a more precise definition of 1arget volume
and may allow the possibility of reduced toxicity and
increased radiation dose delivery by the omission of elective
nedal irradiation (26). We are conducting a phase 1 study of
high-dose thoracic three-dimensional conformal radiotherapy
without elective nodal irradiation concurrently combined
with cisplatin and vinorelbine in patients with inoperable
stage 1] non-small cell lung cancer.

In conclusion, the doses of paclitaxel and nedaplatin

combined with thoracic radiotherapy could not be escalated

owing to severe pulmonary toxicity. We do not recommend
a phase 1 study ol this chemoradiotherapy regimen.
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Background: The optimal treatment for limited-disease small cell lung cancer (LD-SCLC) in
patients aged 75 years or older remains unknown.

Methods: Elderly patients with LD-SCLC who were treated with chemoradiotherapy were
retrospectively reviewed to evaluate their demographic characteristics and the treatment

~ - delivery, drug toxicities and antitumor efficacy.

Results: Of the 94 LD-SCLC patients treated with chemotherapy and thoracic radietherapy at
the National Cancer Center Hospital between 1998 and 2003, seven (7.4%) were 75 years of
age or older. All of the seven patients were in good general condition, with a performance
status of 0 or 1. Five and two patients were ireated with early and late concurrent chemora-
diotherapy, respectively. While the four cycles of chemotherapy could be completed in only
four patients, the full dose of radiotherapy was completed in all of the patients. Grade 4 neu-
tropenia and thrombocytopenia were noted in seven and three patients, respectively.
Granulocyte-colony stimulating factor support was used in five patients, red blood cell transfu-
sion was administered in two patients and platelet transfusion was administered in one
patient. Grade 3 or more severe esophagitis, pneumonitis and neutropenic fever developed in
one, two and three patients, respectively, and one patient died of radiation pneumonitis.
Complete response was achieved in six patients and partial response in one patient. The
median survival time was 24.7 months, with three disease-free survivors for more than
5 years. .

Conclusion: Concurrent chemoradiotherapy promises to provide long-term benefit with

acceptable toxicity for selected patients of LD-SCLC aged 75 years or older.

Kevowords: elderly

small cell lung cancer - chemotherapy  radiotherapy

INTRODUCTION

© Small cell Tung cancer (SCLC) accounts for approximately
20% of all pulmonary neoplasms and 25 40% of patients

with this discase arc 70 years of age or older. The number of

clderly patients with such disease are expected to increase
with the growing geriatric population (1),

Because SCLC is highly sensitive 1o chemotherapy and
radiotherapy. the standard treatment for limited-discase
SCLC (LD-SCLCY has been o combination of platinum and
ctoposide ~ with  concurrently

administered  thoracic

For reprints and sl correspondence: Tkno Sckine. Division of Liternal
Medicine and Thorcie Oncology. National Cancer Center Hospital, T sukiji
S-1-1. Chuo-ku, Tokyvo, 194-0045, Japan. F-mail: isckincience go.jp

radiotherapy. as long as the patients are in good general con-
dition (2. 3). Such clderly patients. hewever, may show

decreased clearance of the anticancer agents commonly used |

for the treatment of SCLC. including cisplatin and etoposide,
because of the decrease ol the lean body mass. hepatic blood
flow and renal function that are associated with aging. In

addition. myclotoxicity is sometimes more severe in this,

population than in younger populations. because the absolute
area of hematopoictic marrow decrcases with age (3).
Retrospective subset analyses of patients with LD-SCLC
treated with concurrent chemotherapy and radiotherapy

in phase HI wials have shown that the percentage of

patients in whom the planned number of chemotherapy
cycles can be completed is usually 10% lower in patients
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70 years of age or older as compared with that in younger
patients (5)." One study reported that myelotoxicity was
more scvere in elderly patients than in younger patients (5),
while another reported no such difference between the
patients of the two age groups (6). The delivery of thoracic
radiotherapy was not influenced by age in these paticnts (7).
However, 78 85% of patients in these analyses were aged
between 70 and 75 years old.and a few were over 80 years
old. Thus, the most suitable treatment options for elderly

patients with LD-SCLC aged 75 years or older stil) remain

unknown.

The objective of this retrospective analysis was 1o evaluate
the patient characteristics and the treatment delivery. toxicity
and antitumor cfficacy .of the administered trcatments in
LD-SCLC patients 75 years of age or older who were treated
with cliemotherapy and thoracic radiotherapy.

PATIENTS AND METHODS

We retrospectively reviewed the medical charts, chest X-rays
and computed tomography (CT) scans of LD-SCLC patients
aged 75 years or older. To evaluate the thoracic irradiation
field. the standard initial field was defined as follows: the
licld including the primary tumor and involved nodes with a
short axis length of 1 ¢cm or more on CT scans witha 1.0-
1.5 em margin. and the subclinical ipsilateral hilum and
Bilateral mediastinal lymph node regions with a 1.0 cm
margin. The supraclavicular lymph node regions were

included only if there was tumor involvement of these

nodes. Toxicity was graded according 16 the Common
Terminology Criteria for Adverse Events, version 3.0,
Japanese edition (8). The objective tumor response was cval-

uated according to the WHO criteria issued in 1979 (9). The’

overall survival time was measured from day 1 of che-
motherapy to the date of death as a result of any cause or
the date of the Jast follow-up.

Table 1. Patient characteristics

RESULTS

Of the 94 LD-SC L("pal‘ienls'lrcaled \\'jlh chemotherapy and

thoracic radiotherapy at the Nationa) Cancer Center Hospital

between 1998 and 2003, seven (7.4%) were 75 years of age

or older (Table 1). During this period; we had three-other
patients with LD-SCLC who were aged 75 years or older.

They were treated with chemotherapy alone because of com- -
plications in two patients and refusal of intensive therapy in

one patient. There were five males and two females, and

four patients were between 75 and 79 years ol age and three

patients were 80 years old or older. Three patients presented

with persistent cough, while the remaining four patients
complained of no symptoms and were diagnosed based on

the detection of an abnormal shadow on a plain chest X-ray

obtained during a mass screening or routine health examin-

ation program. All the patients were in good general con-
dition. One patient had a history of inferior wall myocardial

infarction suffered 9 years prior to this admission. However,
echocardiography at this admission revealed normal heart

function with an ejection {raction of 73%. One patient had

stage I pulmonary emphysema with % LV, predicted of
58%. but no abnormal findings on blood gas analysis. The %

FEV, predicted in other four patients was within 98% and
116%. and was not measured in the other two patients. A

median (range) PaO- level at the room air before treatment

in the seven patients was 77.4 {66.9 87.2) Torr. A decreased

creatinine clearance, 48.8 mI‘min at a wine volume of
600 ml/day. was noted in one patient. while the other
patients had a creatinine clearance ol 78 mi/min or higher.

Four and three patients had a performance status of 0 and 1,

respectively, and five patients, gave no history of loss of
body weight. The diagnosis of small cell carcinoma was con-

firmed cytologically or histologically in all the patients.

The chemotherapy regimens used were cisplatin at 80 mg/
m” on day 1 combined with etoposide at 100 mg/m? on days
13 in four patients aged between 75 and 19 years. lor
patients aged 80 years of older. carboplatin was dosed to a

n Age (yry Smoking - Syinptown Weiglt Complications Perfonmaneye CTNM
gender history loss (“a) SEUTN stoge
| R nle Oiday ~ 02 yi Nane 0 Type 2 DM 4] CTINIMD
2 hll female 20°day ~ 62 yr None 0 OMI (inferior wall)y, [} FINTMO
thoracic aortic
HeRTYSIN
3 807 female 207day - 50 vr Congh 1l Hvpertension ’ 1 NENKINTH
4 IR omale 20day - 46 v - None D] None ] T2N2MO
3 77 male 30 day SO vr Congh 7 COPD. Hypertension ' | TAN3IMN
0 75 nle H)-day ~ 55 vr None 0 Nonwe 0 TINZMO
7, IS oalke 10 day ~ 35 yr Cougl, 0 None - [

Hoarseness

FAN2MO

COPD. Chironic obstraetive pulmonary

¢ diseaser OML old myocardiab infarction: DM, diabetes mellitus.



target ALC of § by Calvert’s formula on day 1 combined
with ctoposide at () mg/’m2 on days 1 3 in two patients and
cisplatin at 25 mg/m° on days 1 3 conibined with ctoposide
al 80 mg/m” on days 1 -3 in one patient (Table 2). These
regimens have been reparted to be used in a JCOG phase 111
trial for elderly patients with extensive SCLC (10). Four
cycles of chemotherapy could be completed in four patients,
whereas only three cycles could be completed in two
patients and only one cycle could be completed in one
patient. The reason for discontinuation of the chemotherapy
in these patients was prolonged myelosuppression in two
patients and patient refusal for continuation of treatment in
one patient. The chemotherapy dose was reduced in the sub-
sequent cycles in four patients. The reasons for the dosc
reduction were grade 4 thrombocytopenia in two patients,
grade 4 leukopenia in one patient and both grade 4 thrombo-
cytopenia and leukopenia in one patient. Thoracic radiother-
apy was started concurrently with the chemotherapy in five
patients (carly concurrent chemoradiotherapy). Treatment
began with chemotherapy alone in the remaining two
patients, because of a mild cytology-negative pleural effu-
sion in one patient and too large an irradiation volume in the
other patient. Two cycles of chemotherapy reduced the
tamor volume successfully in both the patients and thoracic
radiotherapy was then added concurrently with the third and
fourth cycles of chemotherapy (late concurrent: chemora-
diotherapy). Thoracic radiotherapy was delivered using
photon beams from a linjac or microtron accelerator with
cnergy between 6 and 20 MV at a'single dose of 2 Gy once
daily up to a total dose of 50 Gy in four patients aged
between 78 years or older and at a single dose of 1.5 Gy

Table 2. Treatment and its delivery

Jpnd Clin Oncol 2007:37(3) 183

twice daily up (o a total dose of 45 Gy in three patients aged
between 75 and 77 years. This selection of conventional or
hyperfractionated radiotherapy was determined arbitrarily.
The initial irradiation ficld was judged as the standard in six
patients and reduced in one patient. A multi-leaf collimator
and conventional.Jead blocks were used for shiping of the
irradiation field. The median irradiation arca was 169 cm”
(range, 95 278 cm®). The projected total radiation dose was
administered in all the patients, but a treatment delay of
5 days or longer was observed in three patients. The
criteria of radiotherapy suspension were white blood cell
count < 1.0 x 10%/L. platelet count < 20 x 10%/L,
esophagitis > grade 3. fever 2 38 C and performance
status > 3. The reason for the delay in the three patients was
esophagitis, decreased platelet count and poor performance
status.

The hematological toxicities observed in the patients are
summarized in Table 3. Grade 4 leukopenia, neutropenia and
thrombocytopenia were noted in four. seven and three

- patients, respectively. GranuJocyte-colony stimulating factor

support was used in five patients, red blood cell transfusion
was administered in two patients and platelet transfusion was
administered in one patient. The non-hematological toxicitics
included grade 3 or more severe esophagitis, pneumonitis and
neutropenic fever in one. two and three patients, respectively.
One patient died of radiation pneumonitis that developed 4
months after the end of radiotherapy (Case No. 6).

Of the seven patients, complete response was achicved in
six patients and partial response in one patient (Table 3.
However. prophylactic cranial irradiation was given in only
one patient {Case No. 6). Three patients remained alive for

n ('hcm(_vlhcmpy Theracic radiotherapy
Regimen (mg'm” il Number of Duose Duration of I'inlini_f Total duse Fichd size Pelay (days)
nat specified) cycles reduction one cyele {Gy ) Fractions )

) (days)* o ,

1 CAUC=%dl + F 3 Yes 30 l-arly Co sos S i
(Shdst -3 ,

2 P(2Sydst 30 1 1 NA NA Larly Cao 30°28 S 3

. (80) dsl- 3

3 CAUC=5dli Ek 4 Yes 23 Late Co SN28 S Co14
{80y st -3 )

4 P8Oyl 1 F c1om 4 Yey 20 Tate Co 50728 . R ' ]
ds] 3 :

5 PROY Al 4 1ot 4 No 28 Farly Co 4530 S 3
dsl -3

0O P&y dt ¢ oo 4 No 27 l-arly Co 45 30 S . )
dst 3

7 PRindl s F (lom 3 Yes 35 ~harly Co 4530 S 7
dsl 3

FCaleulated as follows: Duration of one eyele (doys) = (Day 1 of the Ist eyele

Day 1 ofthe last exele)y iNumber of cveles 1)

Cocarboplating I, etoposides NA not applicable: . cisplatin: Co. conenrrent: S, standard: R, reduced” :



184 Chemaradiotherupy for SCLC in the elderly

Table 3. Toxicity, tumor response id survival

n Hematological woxicity ‘ BBlood G-CSF Non-hematological Tamor Survival time
(grade by CTC-AE v3.0) trnsfusion supporl toxicity 2 grade 2 FUSPONSe (mo) oulcome
(grade by CTC-AE v3.0)
wBC Neu b h
I 3 4 1 4 Platelet None None ’ CR 8.3 Alive
2 3 4 1 2 Note Used Pneumoniti (3), esophagitis CR 21.3/Dead
. (2), anorexia (2) _
3 4 4 3 4 RBC Used Neutropenic fever (3). CR 05.6/Alive
esophagitis (3)
4 4 4 2 1 Naone lised None (R 97 4iAlive
N 3 4 2 3 None Used Neutropenic fever (3), R 130 Dead
csophagitis (2), anorexia (2)
[ 4 4 2 [ None None Pnenmoniti (5). neutsopenic CR 0.4/ Dead
fever (3)
7 4 4 4 4 RBC Used None PR 24.7Dead

W, white blood cell count: New, neutrophil count; 1b, hemoglobin: Pt platelet conut; G-C'SF, granulocyte- colony stimnlating factor: CTC-AL. Conunon

Tenninology Criteria for Adverse Events: CR, complete response: RBC. red blood cell: PR, partial response.

more than 5 years without recurrence. The median- survival
ol the seven patients was 24.7 months.

DISCUSSION

The antitumor effects of the treatment regimens were
reasonably good, with six complete responses and one
partial vesponse and three long-term disease-free survivors in
spite ol discontinuation/dose reduction of chemotherapy.

This is perhaps mainly attributable to the strict selection of

patients in good general condition. Thus, we believe that the
standard chemoradiotherapy can be applied to LD-SCLC
patients aged 75 years or older as long as they are in good
general condition.

The general condition of clderly patients, however, varics
widely [rom patient to patient. Thus. in many clderly patients
75 years of age or older, it may be better to reduce the treat-
ment intensity, although it may be difficult to establish the
standard schedule applicable to all elderly paticnts. There
are four possible ways to modily the intensity of therapy:
(1) administer chemotherapy alone: (2) change the relative
timing of chemotherapy and radiotherapy: (3) decrcase the
drug doses and number of cycles of chemotherapy. and
(4) decrease the dose and intensity of thoracic radiotherapy.

Chemotherapy alone versus chemotherapy and thoracic
radiotherapy for LD-SCLC were compared in many random-
ized trials between the 1970s and 1980s. A meta-analysis of
these trials demonstrated survival benefit of radiotherapy
added 1o chemotherapy in younger populations ol patients
fess than 65 years of age. but the benelit is still unclear in
older patients (11). Although the findings of this
meta-analysis indicated that the standard treatment in elderly
patients with LD-SCLC might be chemotherapy alone. the
resudt based on the old trials using cyclophosphamide and
doxorubicin-based chemotherapy cannot be applied in the
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current medical setting, because chemotherapy regimens,
iradiation delivery equipment and staging procedures have
all evolved greatly over time.

The relative timing of chemotherapy and radiotherapy
greatly influences the severity ol toxicity. In late concurrent
chemoradiotherapy that follows induction chemotherapy. the
chemotherapy dose can be adjusted 10 suit each patient by
evaluating the toxicity of the previous chemotherapy. In
addition, the irvadiation volume can be reduced by modify-
ing the radiation treatment planning in accardance with the
extent of tumor shrinkage during the induction phase. In the
two patients treated by this approach in this study, the dose
of the platinum drug during the concurrent chemoradiother-
apy phase was reduced to 66 75% of the initial dose and
that of ctaposide was reduced to 50 75% of the initial dosc.
Sequential chemoradiotherapy consists of induction che-
motherapy and subsequent radiotherapy. Because the two
treatment modalitics are administered separately, the treat-
ment dose in each can be optimized {or the elderly in this
approach. A phase 1H study of concurrent versus sequential
chemoradiotherapy in LD-SCLC patients younger than 75
years old revealed a S-vear survival rate of 24% in the con-
current arm and a S-year survival rate of 18% with a Jower
incidence of toxicity in the sequential arm (2). The sequen-
tial schedule has not yet been evaluated in LD-SCLC
patients 75 years of age or older. -

A recent phase 1 irial showed that ctoposide at
80 mg/m? on days 1 3 combined with cither carboplatin at
AUC = 5 by Carvert’s formula or cisplatin at 25 mg/m”™ on
days 13 was [casible and effective in élderly patients with
extensive-discase SCLC (16). These regimens may. there-.
fore. he applied for the treatment of LD-SCLC as’well. The
standard number of chemotherapy cycles administered is
four. In many elderly patients. however. all four cycles
cannot be completed. In two phase 11 studics of two cycles



of chemotherapy and concurrent thoracic radiotherapy in
elderly patients with LD-SCLC, 13--25% long-term survi-
vors were noted (1
chemotherapy cycles in the clderly should be investigated
in future trials. '

Thoracic radiotherapy wnh accelerated hyperfractionation
at a'total dose of 45 Gy in 30 fractions, the standard sche-
dule for LD-SCLC, was associated with grade 3- 4 esopha-
gitis in as high as 32% of the patients and grade 4
leukopenia in 44% of the patients (2,3.5). Thus, the con-
ventional schedule at a total dose of 45- 50 Gy in 25 frac-
tions might be preferable in the elderly (3). The severity
of csophagitis is also influenced by concomitant

chemotherapy, the treatment schedule and the timing of

thoracic radiotherapy.

In couclusion, concurrent chemoradiotherapy promises
to offer long-term benefit with acceptable toxicity in
selected patients of LD-SCLC aged 75 years or older. The
optimal schedule and dose of chemotherapy and thoracic

radiotherapy still remains to be established in this patient

population.
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- Ewing Sarcoma/Primitive Neuroectodermal
Tumor of the Kidney in a Child

Miho Maeda, mp,'* Akio Tsuda, MD, Shingo Yamamshl, mp,} Yoko Uchlkoba, Mo,
Yoshltaka Fukunaga, mp,' Hajime Okita, mo,? and lun |ch| Hata, mp®

A 6-year-old female was admitted with abdominal pain and a
.mass in the right abdomen. Her lactose dehydrogenase level was
1,200 1U/L, and neuron specific enolase was 120 ng/ml. Computed
tomography scan confirmed a large right renal mass with necrosis. A
right radical nephrectomy was performed. The tumor was comple-
tely encapsulated. Based on small round cell histology, strong MIC-2

Key words:

electron microscopy; Ewing sarcoma/primitive neuroectodermal tumor; EWS-FLI-1; immunohistochemistry; kidney

{CD99) positive tumor cells, and EWS-FLI-1 fusion transcript, Ewing
sarcoma/primitive neuroectodermal tumor of the kidney was
diagnosed. Induction and fol low-up with seven cycles of chemother-
apy were given after surgery. She has had no evidence of recurrence
90 months from diagnosis. Pediatr Blood Cancer 2008;50:180-
183. © 2006 Wiley-Liss, Inc.

INTRODUCTION

Ewing sarcoma/primitive neuroectodermal tumor (ES/PNET) of
the kidney is a rare and highly malignant neoplasm. It affects young
adults, and only a few pediatric cases (younger than 15 years) have
been reported [1-9]. ES/PNET arising in the kidney act aggressively
and show poor response to therapy [1]. ES/PNET of the kidney needs
to be differentiated from other small round cell tumors of the kidney,
- because each type of tumor is treated differently. The diagnosis of this
neoplasm is currently based on a combination of light microscopy,
immunohistochemistry, electron microscopy, chromosomal analyses,
and specific chimeric transcripts. Our patient, who was diagnosed by
histochemistry and molecular biology analysis of the resected kidney
and treated with chemotherapy, has remained alive more than 90
months after diagnosis.

CASE

A 6-year-old female was admitted to our hospital with abdo-
minal pain and an abdominal mass. On physical examination, a large
and firm mass was evident in the right abdomen. Laboratory
evaluation showed a lactate dehydrogenase level of 1,200 TU/L
(normal 218-411 IU/L), a neuron specific enolase level of 120 ng/
ml (normal <10 ng/ml), and ferritin level of 160 ng/ml (normal 15—
89 ng/ml). Urine catecholamine levels were within normal limits.
Abdominal computed tomography (CT) scan confirmed a large right
renal mass with areas of necrosis and- bleeding. There was no
obvious lymphadenopathy and no intra-abdominal metastasis. Bone
scintigraphy and CT scan of the thorax did not detect metastasis.

A right radical nephrectomy was performed. The tumorinvolved
a large portion of the lower part of the kidney. The tumor was
completely encapsulated and was 5.0 x 4.5 x 4.5 cm. Lymph nodes
were negative for malignancy. Histologic examination revealed a

small round cell tumor with massive necrosis, but no rosette '

formations. Periodic acid-Schiff (PAS) staining revealed diastase
sensitive material in the tumor cell cytoplasm. Immunohistochem-
istry revealed that tumor cells were strongly positive for MIC-2
(CD99) as well as vimentin. The tumor cells were negative for
chromogranin A, neurofilament, and synaptophysin. Electron
microscopic examination showed a high nuclear-cytoplasm ratio
" and aggregated glycogen granules in the cytoplasm (Fig. 1A). A
higher magnification of tumor cells showed neurosecretory-type
granules, microtubules, and desmosome-like structures (Fig. 1B).
" The expression of EWS-FLI-1 fusion transcript was demonstrated

© 2006 Wiley-Liss, Inc.
DOI 10.1002/pbc.20831
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by molecular biology (Fig. 2). A single 330 base pair cDNA product
was detected by ethidium bromide staining, corresponding to the
EWS-FLI-1 as previously reported by Sorensen et al. [10]. Direct
DNA sequencing confirmed the presence of a fusion of EWS exon 7
to the FLI-1 exon 6. Unfortunately chromosomal findings failed
because proliferation of the tumor cells was poor. According to
results on small round cell histology and immunohistochemical
profiles, electron microscopic findings, and EWS-FLI-1 fusion
transcript, the tumor was diagnosed as an ES/PNET of the kidney.
Therapy was initiated with 1.5 gm/m? vincristine on days 1, 8, 15,
22,29, and 36; 500 mg/m2 cyclophosphamide on days 2, 9, 30, and
37; and 0.45 mg/m? dactinomycin on days 1620 for induction and
then a total of seven cycles of 4-drug chemotherapy, consisting of
1.5 gmv/m? vincristine on days 1, 15, 22, 29, 36, and 43; 0.45 mg/m? .
dactinomycin on days 1-5; 500 mg/m? cyclophosphamide on days
16, 23, 30, 37, and 44; and 60 mg/m2 doxorubicin on day 44 after
surgery. She had no serious adverse effects during chemotherapy.
She had no evidence of recurrence after 90 months from diagnosis
and no late effects have been noted.

DISCUSSION

Though the existence of renal PNET was reported in 1975 in a
review of pediatric PNETs [11], only a small number of cases have
been reported. Recently, Parham et al. [12] from National Wilms
Tumor Study Group Pathology Center reported that 79 of 146 cases
of primary malignant neuroepithelial tumors of the kidney in adults
and children were considered to be ES/PNET. Follow-up informa-
tion, however, was only provided for 14 of 146 cases, and it is
unclear which, if any, of those were actually ES/PNET [8]. Pediatric
cases (younger than 15 years old) of ES/PNET of the kidney are
extremely rare, and only ten cases have been reported previously .
[1-9]. Clinical characteristics, pathologic features, treatments, and
outcomes of those cases are summarized in Table 1.
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Fig. 1. Ultrastructural findings in the tumor cells. A: Tumor cells are oval and small (about 8—10 pm in a diameter). Nuclear-cytoplasm ratio
is high. Nucleus has a few heterochromatin. Aggregated glycogen granules (gly) are observed in the cytoplasm. Ly, lymphocytes; N, nuclei.
B: Neurosecretory granules (asterisks), microtubules (arrows), and desmosome-like structures (arrowheads) are observed in the tumor cells under

higher magnification.

Several approaches can be used to arrive at a diagnosis of ES/
PNET. The first approach is light microscopic examination of tumor
tissue including immunohistochemistry. These tumors consist of
primitive-appearing round cells with high nucleus to cytoplasmic
ratios. The immunohistochemical features of ES/PNET are positive
for CD99 (MIC2); however, expression of CD99 is by no means
specific for ES/PNET among round cell tumors [13]. Although FLI-
1is a variable histochemical marker for ES/PNET, it is also positive
in lymphoblastic lymphoma [14]. In contrast, WT-1 is a positive
marker of Wilms tumor and desmoplastic round cell tumors,
whereas it is a negative marker for ES/PNET, neuroblastoma and

positive patient positive negative negative
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controt control  control  control
(EW2) :
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Fig. 2. A single 330 base pair transcript is detected in the patient
sample following reserve transcriptase polymerase chain reactor (RT-
PCR) performed on RNA extract from tumor tissue.

Pediatr Blood Cancer DOI 10.10602/pbe

TTHWSEU  and 5 patients had local recurrence or distance metastasis then died

rhabdomyosarcoma. The second approach is electron microscopic
examination of tumor tissue. Electron microscopic features include

a specific high nuclear-cytoplasm ratio and aggregated glycogen

granules in the cytoplasm. Neural differentiation appears on some
cells with polar processes, which may contain microtubules or
neurosecretory glands [15]). The third approach is chromosomal
translocation, such as t(11;22) (q24;q12) which is positive in 88—
95% of ES/PNET cases [16]. The final approach involves a
molecular biologic examination. In 90-95% of cases of ES/PNET,
the chimeric transcript is EWS-FLI-1; the remaining 5-10% are
EWS-ERG. Other transcripts, including EWS-ETV1 and EWS-
EIAF, have also been reported [16).

In terms of prognosis, the 5-year disease-free survival rate of ES/
PNET is 45-55% [17], but the prognosis of ES/PNET of the kidney
appears worse [1,18]. In pediatric cases (Table I), S of 8 patients
were alive when the cases were reported; however, 1 patient (no. 6)
was alive with disease, 2 patients (no. 3 and no. 5) were followed-up
only for 6 and 8 months, and 1 patient was under treatment (no. 9).
The follow-up duration was not described in this case. Only 2
patients (no. 8 and our case) were alive after 5 years. For 2 patients, it
was not defined whether they were alive or not (Table I). Jimenez
et al. [8] described that 3 of 11 patients were alive for 4—64 months,

of their disease, and 3 patients were lost to follow-up. Most of the
recent therapeutic protocol for children with ES/PNET consists of

" vincristine, doxorubicin, cyclophsphamide, ifosphamide, and

etoposide. Radiation and surgery have been used; some patients
have been treated with myeloablative chemoradiotherapy followed
by autologous bone marrow rescue. In spite of a lack of radiation
therapy and our not using ifosphamide and etoposide for chemo-
therapy, our patient has survived for a relatively long period with no
recurrence. Possible reasons for this good outcome might include
the pathologic features of the tuimor, the well-encapsulated nature of

‘268



Brief Reports

182

mormw anoq LAY ‘d UAwounor Qv udiquIxep ‘XOd ‘SUnSUSWA ‘YDA ‘sprumgdsogdopako ‘XD ‘wnumeidogres ‘gD ‘spruo ‘041 ‘wiiqdoidems ‘oidrug me

‘woneueidsony
WRYOoIqUoINau
AN TTUIS3p ‘Sa ‘urjqofdosntw g ‘gOTIN |V WSowomn]d ‘0w {IHUIUNA "UNA ‘UNoB 10V ‘UnRISY 19 ‘asejous oy1ads uoman ‘SN ‘BAED BUSA JOLDJUT ‘S AT ‘apouogdwA] [eanoiuadonal ‘N1dy

ssewl MWD
(06) saty *XOd ‘AD ‘2vVA YOA AworsarydaN BITI/SME (-0 (=)NANHMIAHTOIN ON  [eutwopqe ‘uted (eunuopqy d 9 ussay 1
ssew
(v2) para Aderpouroyy SN SN 4om1] ‘weoy 3u DAL [eurwopqe ‘ured [eunwIOpqy 4 9 6 o1
L2108
($9) A1V DVA ‘AD *91-dA ‘XOQ UOA Swordsaydan SN (H66ad ON  [PUlOpQE BUMEWRY $5010) |2 ] ] )
Ld ©INAN SSPUI [PUIKIOPQY
©) PAQ oM YOA'XOT'AD'91-dA'0dl KworoamydaN (H1-Id/sma =NV N (VO T(H)660D oN ‘UONUASIP [EUIOPQY 4 6 L ®
-)vo1 $350] 14Brom ‘ssew
(01) (+osdefan) aagy 91-dA'O41°XOQd “¥OA ‘AD AwodauydaN SN (=R (WA (=)ASNUHTOIN ON  eunuopqe ‘ued [euniopqy W 6 9 L
' (=)001-8 uonuaip
(®) aary 91-dA'OJI'XOd "¥OA ‘AD AwosoasydoN SN (ESN WA (HZOIN ON  [eunuopqe ‘uted feunuopqy 4 St S 9
SN SN SN ueay 48U DAL SN 4 S ¥ S
(S)onD (A (=)seq .
(=M1 (—)001-S
9) Ay Adesapouays Lworoamydon (DIT/sma LT HASNHZOIN oN SYBW [BUILOPQY W ot € v
(-yov
SN Aduispowayd Aweyzanydan DI TI/SME (=) (=M (HESNHIIN ON  eumeuny ‘uied punuopqy SN €1 4 €
(=)0¥a/SME  (-)aRD(=DV (=M (—)X0I-S( F)
(iuaunean 1opun) ANy LG one 9[-dA'OAI'X0A "HOA ‘AD (SN TSME  (Hoideufs (4JUnA' HESN'(H)660D  mowmu auoq *auoq ‘Sun] sso 1B ‘ured suog n vi 1 4
\ ()OO (A (—IPV (MY | ’
) paa uonerpe 91-dA ‘44D ‘0l SN “+)001-S (+HESN(H)66aD oA NIy 143} ‘ured Euiwopqy 4 ¥ I !
({op] dn-mojjo) 3wonng Adesayy, duosuen susuwry) yoolsTyounuun) £Bojorpeg SISEISTITW sworduidg W) By g we
BpuD

53580 dHEIPaq Uy £2uppy a9 Jo LANJ/SA Jo saxmeag |eay3ojomed pus [eamuf) I AT4VL

Pediatr Blood Cancer DOI 10.1002/pbc

269



the tumor with no involvement beyond the capsule and the accurate
diagnosis followed by prompt treatment with chemotherapy.
Several approaches including cytogenetical methods are important
for early, accurate diagnosis of ES/PNET.
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Cerebellar Medullomyoblastoma With
Melanotic Tubular Structures
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This report describes a midline cerebellar primitive neuroecto-
dermal tumor with muscular differentiation, that is, medullomyo-
blastoma with melanotic tubular structures, which developed in the
cerebellar vermis in a 23-month-old male. Rhabdomyoblastic
differentiation consisted both of striated muscle fibers and undiffer-
entiated cells showing immunoreactivity for desmin and myogenic

Key words:

brain tumors; medullomyoblastoma; pigmented medulloblastoma

transcription factors. The presence of melanotic epithelial structures
raised the issue of a teratomatous tumor. This case demonstrates the
occurrence of this very rare tumor in early childhood as well as the
utility of a careful search for the presence of myogenic and/or
melanotic features in medulloblastomas. Pediatr Blood Cancer
2008;50:183-185. ®© 2006 Wiley-Liss, Inc.

INTRODUCTION

Medullomyoblastoma (MMB) is a rare variant of medulloblas-
toma (MB) characterized by both a primitive neuroectodermal and a
striated muscle component [1], in which an additional constituent of
pigmented melanocytic cells might be present [2—4]. A midline
cerebellar primitive neuroectodermal tumor with muscular differ-
entiation and melanotic tubular structures is described.

CASE

In January 2004, a 23-month-old male was hospitalized with a
4-week history of headache. General physical and neurological

© 2006 Wiley-Liss, Inc.
DOI 10.1002/pbc.20817
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Diffuse-type glant cell tumor/pigmented wllonodular synovms
arlsmg in the sacrum: Mallgnant form

o

Yoshlnao Oda Tomonarl Takahira,? Ryohel Yokoyama2 and Masazumi Tsuneyoshi'

‘Department ofAnatom/c Pathology, Graduate School of Medical Sciences, Kyushu University and 2Division of
Orthopaedic Surgery, National Kyushu Cancer Center, Fukuoka, Japan :

Diffuse-type giant cell tumor (GCT)/pigmented villonodular
synovitis (PVNS) in the axial skeleton or spine is rare.
Herein is reported a case of diffuse-type GCT/PVNS involv-
ing the sacrum and the fifth lumbar vertebra, in which the
patient developed regional lymph node swelling after
recurrence. The recurrent tumor was found to have atypi-
cal histological features such as spindle cell morphology,
cytological atypia and high mitotic rate, which are compat-
ible with the diagnostic criteria of secondary malignant
diffuse-type GCT/PVNS. Aithough the nodal lesions were
not sampled histologically, the clinical and histological

features indicate that the current case is an example of -

malignant diffuse-type GCT/PVNS. This case is considered
to be the first case of malignant diffuse-type GCT/PVNS in

the spine, because no such lesions have been previously

reported in the. axwil skeleton or spine. Careful surveillance
should be requwed for dlffuse-type GCT/PVNS arisirig at
unusual site.

Key words: malignant diffuse-type giant cell tumor, metastasis,
pigmented villonodular synovitis, sacrum, spine

Diffuse-typé giant cell tumor (GCT), which is a synonym of

pigmented villonodular synovitis (PVNS), usually arises from
the joint spaces in large joints, such as knee and hip." His-
tologically, the lesion is villous.and-infiltrative. Characteristi-
cally, it has a pseudoglandular or pseudoalveolar pattern.'?
The tumor is mainly .composed: of small or large. histiocytic
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cells and giant cells. Local recurrence is common and it often
disturbs the function of the jOIﬂt :
Diffuse-type GCT/PVNS rarely affects the spinal vertebra,

“wherein it arises from the articular facet joint.®> Half of the

lesions have been reported to occur in the cervical spine.
Radiographically, it is a destructive and osteolytic lesion
involving the posterior facet joint, accompanied by a soft-
tissue component. The recurrence rate has been reported to
be 18%.® Its lumbo-sacral involvement is relatively rare.
Herein we report a case of PVNS that mainly involved the
sacrum with a large osteolytic lesion, where the patient devel-
oped regional Iymph node swelling after recurrence. The
histological features of the recurrent tumor were convincing
evidence of secondary malignant form of diffuse-type GCT/

PVNS. To the best of our knowledge there have been no

previous reports of malignant diffuse- type GCT/PVNS involv-
mg the spine and axial skeleton.

CLINICAL SUMMARY

A 53-year-old woman complained of a 5 month history of
numbness and pain from the left buttock to the lower leg.
Muscle weakness of the lower extremities was not apparent.
Laboratory data showed no remarkable changes. Plain radi-

-ography showed an -irregular osteolytic lesion with cortical

destruction in the left side of the. sacrum. CT revealed an
osteolytic lesiori in the lateral vertebra and facet of S1, asso-
ciated with a postenor soft-tissue mass, -which measured
5 x 4 cm (Fig. 1a). Magnetic resonance imaging (MRI) dem-
onstrated a mass on T1-weighted imaging (W!) of low inten-
sity (Fig. tb) and on- T2-WI of intermediate intensity. The
mass involved the §1 and L5 vertebral body, and was extend-

ing toward tHe posterior elements of the vertebra and poste-

rior soft tissue. The tumor also mvolved the facet joint
between S1 and L5. Bone scmtlgraphy showed no abnormal
uptake, except for the lumbo-sacral area. After open biopsy,
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Figure 1 (a) CT of an osteolytic lesion in the lamina and facet joint
with a posterior soft-tissue mass (arrows). (b) Magnetic resonance
T1-weighted image of a mass lesion in the vertebral body and pos-
terior elements of S1 and L5 (arrows).

tumor resection and curettage followed by auto-bone. graft
were performed. Ten months after the surgery, local recuir-
- rence was detected on MRI and en bloc resection was per-
formed for the recurrent tumor. Follow-up MRI demonstrated
a second recurrence and swelling in the left inguinal (Fig. 2a)
and-para-aortic (Fig. 2b) lymph nodes, 7 months after the
second surgery. However, ‘these nodal- lesions were not

sampled histologically. The patient underwent chemotherapy

(high-dose ifosphamide, cyclophosphamide, adriamycin, vin-
cristine) for both the recurrence and the possibility of the
nodal metastatic lesions.

PATHOLOGICAL FINDINGS

Grossly, the fragmentally resected initial surgical specimen
was a brownish color with focal whitish or yellowish areas.
Microscopically, biopsy and resected specimens indicated
essentially the same findings. Although a typical villous
pattern was not evident, a pseudoglandular pattern was seen
on low-power view (Fig. 3a). The tumor was mainly com-
posed of histiocytic cells with eosinophilic cytoplasm, accom-
panied by hemosiderin deposits in their cytoplasm (Fig. 3b).
Osteoclast-like multinucieated giant cells were scattered
throughout the lesion (Fig. 3c). Aggregates of xanthoma cells
(Fig. 3d) and chronic inflammatory infiltrate were also promi-
nent throughout the tumor. Mitotic figures were occasionally
seen (0—1/10 high-power fields (HPF)), but abnormal ones
were never detected. The recurrent tumor had a.nodular and
infiltrative growth pattern (Fig. 4a). The tumor was mainly
composed of a cellular proliferation of rounded or oval cells
with deeply eosinophilic cytoplasm and mild nuclear pleomor-
phism (Fig. 4b), accompanied by scattered osteoclast-like
multinucleated giant cells. Focally, short spindle-shaped cells
were arranged in fascicles (Fig. 4c). Mitotic figures were fre-
quently seen (38/10 HPF). No tumor necrosis was detected
in any part of the tumor. Immunohistochemically, mono-
nuclear cells and osteoclast-like multinucleated giant cells of
the primary tumor were positive for CD68 (KP-1; 1:300; Dako
Cytomation, Glostrup, Denmark). Mononuclear histiocytic
cells had no immunoreactivity for desmin (D33; 1:100; Dako
Cytomation) or S-100 protein (polyclonal; 1:400; Dako Cyto-
mation). A total of 5.6% of the mononuclear cells of the
primary tumor were positive for Ki-67 (MIB-1; 1:100; Dako
Cytomation). Only'small numbers of mononuclear cells in the
recurrent tumor were positive for CD68, while multinucleated
giant cells were constantly positive for CD68. A total of
21.25% of the mononuclear cells were positive for Ki-67 in
the recurrent tumor (Fig. 4d). No tumor cells in the primary or
recurrent tumor were immunoreactive for p53 (PAb 1801;
1:100; Oncogene Research Products, San Diego, CA).

DISCUSSION

The occurrence of diffuse-type GCT/PVNS in the spine is
rare. The vast majority of the cases affect the cervical and
lumbar regions (41%).2 The current case occurred mainly inl
the sacrum, but also involved the fifth lumbar vertebra.
According to Giannini et al. only three cases involved the
L5-S1 region.** Previously reported cases of spinal diffuse-
type GCT/PVNS freduently involved the facet joint, therefore
spinal diffuse-type GCT/PVNS is considered to originate from
the synovial membranes that line the diarthrodial joints of the
vertebral-arches. The left facet joint between L5 and S1 was
also affected in the present case. The symptoms and signé of
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Figure 2 Magnetic resonance imaging of multi-nodular swelling of the (a) left inguinal (arrow) and (b) para-aortic (arrow) lymph nodes,
indicating lymph node metastases. ’

spinal diffuse-type GCT/PVNS were similar to those of other
spinal epidural tumoral masses, according to their location.

The present case mainly presented sciatica. Concerning the A

clinical outcome, Giannini et al. reported that although the

local recurrence. rate was relatively. high, repeated surgical

excision appeared to be curative.®

Anatomically, the present case had an osteolytlc lesion
without mineralization mainly in the sacrum. Therefore, con-
sidering the histologicat features, the differential diagnosis of
the current primary lesion are giant cell-containing osteolytic
lesions, including GCT, aneurysmal bone cyst (ABC), chon-
droblastoma, chondromyxoid fibroma, giant cell reparative
granuloma, brown tumor and osteoclast-rich osteosarcoma.

The sacrum is the most common primary site in the axial

skeleton of GCT. GCT. frequently contains aggregates of
foamy cells as seen in. diffuse-type GCT/PVNS. However,
GCT usually involves the vertebral body and its multicentric
occurrence is very rare.

Malignant diffuse-type GCT/PVNS or malignant giant cell
tumor of tendon sheath ,(GCTTS) is an extremely rare
condition®'" and its definition is given as a benign GCTTS or
diffuse-type GCT/PVNS, which. coexists with frankly. malig-
nant areas, or given as the original lesion is typically, benign

GCTTS or dlffuse -type GCT/PVNS with a recurrent lesion
that appears 0 be malignant.2® According to Bertoni et al..

75% of cases occur in the knee joint.® Half the patients.with

mal_lgnant dlffuse type G_C_)T/PVNS dev,elop distant. metasta-

sis and die of the disease, thus making.it a-very aggressive
mallgnant tumor. Based on pathologlcal features and clinical

presentatlon there is a possibility that the present caseis an ,
example of the' latter condltlon because of the regional lymph

node swellmg and malignant histology. in, the recurrent lesion. -

© 2007 The Authors
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Most cases of mallgnant diffuse-type GCT/PVNS have been
reported to occur in large joints in the extremities such as the
knee, ankle or foot.’ The present case affected mainly the
sacrum and the fifth lumbar vertebrae. There have been no
case reports of malignant diffuse- type GCT/PVNS ansmg in

. the axial skeleton or spine.

-Bertoni et al. documented eight cases of mallgnant dlffuse-
type GCT/PVNS- and stated that the important histological
features of malignancy were (i) a nodular or:solid infiltrative
pattern (n) large, plump, round or oval cells with deep eosi-
nophlllc cytoplasm and indistinct borders (iif) |arge nuclei
wnh prominent ‘nucleoli; and (iv) necrotic-areas.? Although t the
present recurrent tumor. had no necrotlc areas, a nodular and
infiltrative growth pattern, and cellular prollferatlon of rounded
or oval cells were both évident. In addition, mitotic flgures
were frequently seen (maximum:. 38/10 HPF) and cellular-
fascicles of spmdle shaped cells were noted in part. Somer-.
hausen and Fletcher reviewed 50.cases of extra-articular
diffuse-type GCT/PVNS ‘and ‘found ~seven "cases of
malignant/atypical histological features and/or malignant
behavior."® Among them, two patients developed distant
metastases. One patient had spindle. cell: morphology with:
high.mitotic activity (up to 25/10 HPF) at.the primary site,
whereas the-other-patient had the usual benign morphology,
even at the. metastatic..site: Somerhausen - and Fletcher ’
stated that atypical features such as increased mitotic activ- -
ity, -necrosis, spindle morphology. and: cytological:atypia are.
not indicative of malignancy .when.present individually: The
highest mitotic count was 26/10 HPF in their series.:[r:the -
present case, there was an invasion into the medullary.cavity:*
of . the sacrum .in. the -primary tumor. Moreover; the ‘present
case also had combined histological atypical .features-com- "
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Figure 3 (a) Pseudoglandular pat-
tern of the primary benign diffuse-type
-giant cell tumor/pigmented villonodular
synovitis on.- low-power view. (b)
Rounded or polygonal .mononuclear
cells with eosinophilic cytoplasm
and intracytoplasmic hemosiderin.. (c)
Scattered osteoclast-like.. multinucle-
ated giant cells. (d) Aggregates.of xan-
thoma cells intermixed with rounded
cells.- :

Figure 4 (a) Nodular or infiltrative
growth pattern of the recurrent
tumor in the fibro-collagenous tissue.
(b) Rounded mononuclear cells with
deeply eosinophilic cytoplasm showing
mild nuclear pleomorphism. (c) Cellular
proliferation of ovoid or short spindle-
shaped cells in a fascicular arrange-
ment. Note the frequent mitotic figures
in these cells. (d) High proliferating
.activities as shown by frequent Ki-67-
positive cells (21%).

prising spindle cell morphology, cytological atypia and a very In conclusion, we describe a case of PVNS arising in the
high mitotic rate in the recurrent tumor. Therefore, the clinical sacrum, with malignant hisfoldgy after local recurrence. It
and histological features of the current case confirm that this was difficult to predict its aggressive biological behavior
is an example of malignant diffuse-type GCT/PNVS. when reviewing the histological findings of the primary
. . .. .- ©2007The Authors:
Journal compilation ©® 2007 Japanese Society of Pathology
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tumor, therefore careful surveillance is required for
histologically typical diffuse-type GCT/PVNS arising at an
unusual site.
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Two Cases of Hodgkin’s Lymphoma Developed Second Malignancy
after Completion of the Treatment

Yusuke SarTo,” Jiro INAGAKI,™ Jun NAGAYAMA,”, Yoshihisa NAGATOSHI," Ryouhei YOKOHAMA,”
Akihiro INo,” Ken-ichi NisHryAMA™ and Jun OKAMURA"

o Dep&rtment of Pediatrics, ™ Orthopedic Surgery, ™ Endoscopy, ™ Pathology, ™ Institute for Clinical Research,
National Kyushu Cancer Center

Abstract Case 1 is a 34-year-old woman who developed Hodgkin’s lymphoma (HL) of stage III at 16 years of age
and received chemoradiotherapy. The disease relapsed at 19 years of age and underwent second-line chemotherapy in
combination with splenectomy and radiotherapy. At 33 years of age, 13 years after completion of the treatment of HL,
she developed an undifferentiated sarcoma. Therefore, she received chemotherapy and surgery and remained in com-
plete remission (CR) for more than 52 months. Case 2 is a 20-year-old man who developed HL of stage III at 4 years
of age and received chemotherapy without radiotherapy, concerning the risk of late adverse effect. At 20 years of age,
14 years after completion of the treatment of HL, he developed a non-Hodgkin’s lymphoma (NHL) of gastric mucosa
for which chemo- and radiotherapy were administered, resulting in CR for 13 months. In Western countries, the re-
ported incidence of second malignancy after the treatment of HL is so high that 20% of HL patients died of sécond ma-
lignancy. On the other hand, only a few patients with second malignancy after HL were reported in Japan. Because
of low incidence of HL compared to Western countries, the long-term follow-up system is not yet established in Japan.
Therefore, the number of second malignancy among survivors of HL would increase in the future when a natlonw1de
follow-up system is organized.
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Fig. 1 Endoscopic examination of case 2 showed the
ulcerative lesions (arrow) on the posterior wall in the
corpus of the stomach
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Fig. 2 Histopathological image of the biopsied speci-
men of the gastric mucosa of case 2

The section showed patchy and diffuse infiltration of
large atypical lymphocytes with pale cytoplasms. No
typical Hodgkin’s cells or R-S cells were detected.
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Table 1 Treatrnent summaries in two patients with HL

Casel . Case?
Cumulative dose of
chemotherapy (mg/m’)

COPP’ o i . o
Cyclophosphamide =~ . 3,724 5,375
Vincristine _ 17 30
Procarbazine 11,200 -16,800,
Prednisolone - 3,360 6,720
Doxorubicin - .+ 350 0
Bleomycin : ‘140 0
“Vinblastine . - - © = 84 - 0
Dacarbazine . . © 5,250 - 0

Cumulative dose of

radiotherapy (Gy)
Whole abdomen 30 0
Mantle field 30 0
Local : 35 0

Surgery Splenectomy (=)
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