! %1 Vi e KA
2 VIHMAKENEREMEG, B XE5E& LU MRI

a ! IR OEKRBRRMNESR b B XHEE c~g ! MRI
c: TIERIrR  d: T2HREE e TLERHEHDGIBREEG £ T2KPHE g TIEEHEBDS
RFRTE SR g DREORER ICRE S W KRB E, f OXHIQR LB ETT.

Y@ oy U TE B4 AABEH X 81485 &0 MRI S8 2@ 5

3 ERERIEESG(HE 28 pIEER) MTRILF BRI T R D 2 KRBRELHE X 4% (F5) B & U MRI
BIEREEAZTRT. (B)2FRT. MRIZDWTIE T2 BRITGE RS,

FREESL - 46 %85 - 2011 8 A 733



o a
- v o

+ N ’ N -
e s y M
" A - - }i’w - ‘ % [ I

. y A g L a Iy

- - : g 2

” J - - o e ke m

37 —NVDFH4A 7 —VIETT LTz, W3 FE24H
DBRAE, RFTEFHCHEEIIRD T6 o 3ERE
FHRTH5.

5 5

BIMEBARE I — RIS SEIE CHRET 2D T
BB Th 10, (LEERCT 2583
o TR, L LIRS, BIVEEREC
L neoadjuvant {bFEE 2 A L PR OHED
ool EWIMENPFRE I N L, BIE
B I U R BRI T > T bk
&I 5 EREREFEIT 25~50%249, TEIRATIC
To T BIRETIF 46~66%> a3 TEDD
(3% 3), neoadjuvant bFEEERHAT 22 &1
£, FPROXESERIEBDONLS, SEH, biL
b DOFERFITH neoadjuvant 1LFEEEZHH L
Te RIRARERITO ZLIc kD, S EREEER
KBWTHERBICHENRD oLic, i bFEE
OHEPZTCERZE TR LI:BE T, F
BEEOFRIC LD EFEENWET 2 ERIED 5
Niz. JFRIGEEICB W TUEFEREOANER

5 FililEmR
a I FTRARKATR
b : FTERE AR SR (HE 38)

a | FTRFARAT R OE R EBER HE O£ KBBE D
BB THE, ATMETSANZENTWS, £/0h
MIZHEH L2 BEOBE®RTH 3,

EEESRIIN % THY, LEEEOTRDY &
W L7z,

EOREBURELSFELTWL I ERNREBIN
7z. %7z wide margin A EOF M 2T o128 T
BUEGFEEOWERRD 2. RFHEEICE L
T, wide margin BLEDFM b FHRIZK S S BE
LTWwWa I ENFRBENT, 27-0mEIcEL T,
RIFD BVERREDIE S pBEEES R, RI%
B« RERREOEEENRI NI,

— AT, (LFEEOAR R T % L &HE% T
F—ank7oba— iz, FEFEE
WMTHB1:0, BHMORESRTOBBEREDOBRE X
L, Lo THMEHREFILZ2HE—LE7o
a—VIZ & BEBEETV, T OIRERE % pro-
spective ICIRES T 2 LB H B LE 2 5,

iz, TEYIZVIEREESFRICEELTW3
WEEME 2 RICdh Tz, bhbh O T, #iE
TILEEHR O CRIMEERES N )
IR DR ISEN T FIS, REEBGR DL E
EEZ TORMERL2HOERIC LY, BEOHEA
DPIENTBINED oz, & 5 REZH2ET
W2 WREE T EYI 2 RIS FB I L D, FERT
HHEZRL T OHBFNAENTL ZEFOED SN
fo. &1, ZTOXIREFNTE B340 %

734 EREESl - 46585 - 2011 E 8 B



®3 BIHEBREDEEREICET 3®REH

R =37 - - — -
wEE FEGI# o, B ERE B 5 FELEFE
o Bane BL, 1990 . 61.5% 250
M.D.Anderson Cancer Center? 26 13 50% (W12 M1 @ 5 fl&ie) %
65%
11 ~5) 0, Q,
Lee JSY, 1995 Mayo Clinic® 40 2 45% IR M1 0 3 B2 i) 37%
Lidang JM, 1998
Center for Bone and Soft Tissue 25 5 36% 60% 25%
Tumors?®
McCarter MD 2000 Memorial 15 5 7% 7% 50%
Sloan-Kettering Cancer Center®
Ahmad SA, 2002 60 07 20% 32% 46%
M.D.Anderson Cancer Center? (n=6/30) (#1228 M1 28 <)
Goldstein-Jackson SY, 2005 29% 18% (n=3) o
- 77
COSS? 1 (=)  REMO2fEE) ST %
6% 40% (n=38) o
: )
Torigoe T, 2007 JMOG* PP h=y) B MLO2fIEY) 56%
41.2% (n=17)
52.9% FEEM1LO345
BRI 17 12 29.4% a1 8 G B < £ 50.0%)
(¥TEH M1 @ 3 fl& ) SR
54.6% (n=17)

BAEEREDREREIC T 2HREPIZ R LTz, FHTRICERIIOEReHIC LIz, & ERX D 4 DOHERLFERE L EEN
WHBL C»RWIRERE, T THSHEEN I CEEE 2R L RERF e L,

JMOG : Japanese Musculoskeletal Oncology Group
COSS : Cooperative Osteosarcoma Study Group

% X5, —BROBERHBE, 25 iFMBERC
MLTh, BHBYCERETH 2175 T LEN
b3,
&
BEIMEENEORERRE L, @8 OFEREN
12 ¥E U 7z neoadjuvant b2 B & AR 4 &
Vg2 ALY RMEERf TS 2T, F
BUETE IAEESE Y, L LIEBCHRZE
BTh LI DEFBBTH TR, REE
ODERERZIHEOPIZT 201, 85K 51EE
BAEDERY Z DRIV LETH 5. 5%, HiK
BiERERL, BERELYWET 27012, it
RILFENC L BFE— L7270 b I —VIZ X BIBE,
W TN —THRODES DS EFEZ 5,

=5
ET=]

X #

1) Ahmad SA, Patel SR, Ballo MT, et al:
Extraosseous osteosarcoma : response to treat-

FREESL - 46585 - 201148 A

3)

4)

5)

7)

8)

ment and long-term outcome. J Clin Oncol 20 :
521-527, 2002

Bane BL, Evans HL, Ro JY, et al:Extra-
skeletal osteosarcoma:a clinicopathologic
review of 26 cases. Cancer 65 :2762-2770, 1990
Goldstein-Jackson SY, Gosheger G, Delling G,
et al:Extraskeletal osteosarcoma has a
favourable prognosis when treated like conven-
tional osteosarcoma. ] Cancer Res Clin Oncol
131:520-526, 2005

Lidang JM, Schumacher B, Myhre JO, et al:
Extraskeletal osteosarcomas: A clinicopathol-
ogic study of 25 cases. Am J Surg Path 22: 588-
594, 1998

Lee ]S, Fetsch JF, Wasdhal DA, et al: A
review of 40 patients with extraskeletal
osteosarcoma. Cancer 76 : 2253-2259, 1995
McCarter MD, Lewis JJ, Antonescu CR, et al:
Extraskeletal osteosarcoma : analysis of out-
come of a rare neoplasm. Sarcoma 4 :119-123,
2000

AXEEABEZSERTEEZES (R). 2EK
ERREE BB (PR 20 ). ppl9-65, 2008
Roserberg AE, Helm S :Extraskeletal
osteosarcoma. In:Fletcher CDM, Unni KK,

735



9)

Mertens F (eds): World Health Organization Japanese Musculoskeletal Oncology Group. J

Classification of Tumours. Pathology and Orthop Sci 12: 424-429, 2007

Genetics of Tumours of Soft Tissue and Bone. 10) Weiss SW, Goldblum JR : Extraskeletal
IARC Press, Lyon, ppl82-183, 2002 osteosarcoma. [z :Enzinger and Weiss’s Soft
Torigoe T, Yazawa Y, Takagi T, et al: Tissue Tumors. 5th ed, Mosby-Elsevier,
Extraskeletal osteosarcoma in Japan: multiin- ppl051-1061, 2008

stitutional study of 20 patients from the

55 118 [EFhER B AETAR K BN FF - 2iiES

DREBRABANOH A
T2012F 4B 6 B&E)~7H(L)
P RIREEEES
T530-0005 KIFHFABRTILKFZE 5 TH 3-51
= H)I F KRKFKREREZRAERR B HEA RIS R
EEE Y ﬁa‘i 2011 10 B 20 HOR)~11 B 24 AR EEFE T
http://www2.convention.co.jp/118chubuseisai
TRTSLCREEEE D TIHEXAF LR, B ik (BEREREER)
HBRF#EE 1 - Deuk-Soo Hwang, MD (Professor, Department of Orthopedics, Surgery,
Chungnam National University Hospital, Korea)
“Arthroscopic Treatment of Femoroacetabular Impingement of the Hip”
FA#F781% 2 * Bobby Tay, MD(Associate Professor in Clinical Orthopaedics, UCSF
Spine Center, USA)
“Outcomes and complications of Single and Multilevel Cervical Disc
Replacement”
FEEHE l BARBENRC B 25808, 2. BREEBITO®RE, 3. uyx>v s
— M & B & SHFE, 4. ﬁﬁ%k%%hé’m"fﬁ, 5. REEEEAIEREHTIZ
ﬂ?‘%(bg 6. EBUEEAEREITIC ST 21688, 7. NEREE BT ORE, 8.
’E’ﬁuﬁﬁh BORW LRE, 9. BESOBIAMRYYE, 10, BEEIEE O MRS
B CEFIERE, 11, 20 Y 2 —2% —XBFM, 12. AYREBROZE L I5E,
13. BRET) v~ EREE T 296K, 14, &) v ~F TREE T 24
#, 15, FBEEOFMRME, 16, BEHEMERR, 17. BRITZICITT 2955, 18.
FHRE BT - REEE OB, 19. BtER#EBEDIBE, 20. FAL-FFERED
2l LBE, 21, THA BEEOMERUEEROER, 22. ZREEBESFIC
X3 B, 23. MIS-TKA, THA, 24, BEABEDOWRE, 25. RUSER
DR, 5F, 26. AN - 7 v ARBEORE
B ¥ B 1S ERHMARERIIRKENRES - ZiES BER
KRR FERFRE S RTRREE T ISR (BRARD
T565-0871 RERFRETILHEE 2-2
TEL : 06-6879~-3552 FAX : 06-6879-3559
E-mail © 118chubuseisai @convention.co.jp
BEEER  BERa2LV Y3 v — kR LHt
T541-0042 KIRTHHRESE4THLIB TS EREFESEEEBEBCLV2F
TEL - 06-6221-5933 FAX : 06-6221-5938

§ & «

W

b
tm%m

736

BREESL - 46585 - 201148 B




Asia~Pacific Journal of Clinical Oncology 2011; 7: 15-16

LETTER TO THE EDITOR

doi:10.1111/.1743-7563.2010.01373.x

Thenar muscle metastasis as recurrence of pulmonary

squamous cell carcinoma

Dear Editor,

A 76-year-old man diagnosed with squamous cell carci-
noma of the lung was referred to us in August 2008. The
patient, a heavy smoker, was staged as having T4N2MO
disease and had a medical history of pulmonary emphy-
sema. Physical examination revealed no remarkable
change. Laboratory analysis revealed white blood cells
of 6900 pL and evaluated C-reactive protein (4.4 mg/
dL). Chest radiograph revealed a mass shadow in the
right lower field of the lung. A computed tomography of
the chest on admission revealed a heterogeneous mass
with mediastinal lymphadenopathy. In September 2008,
he had been treated with thoracic irradiation therapy up
to 60 Gy. After thoracic irradiation therapy, there was
no evidence of recurrence of lung cancer.

In February 2009, he complained of swelling and
pain in the right thenar muscle. Physical examination
revealed swelling of the right thenar (Fig. 1a). The rest
of the chest examination was normal. Routine labora-
tory investigations showed no abnormalities, including
tumor markers. Magnetic resonance imaging (MRI)
revealed a well-defined enhanced mass in the right
thenar muscle (Fig. 1b). A biopsy of the right thenar
muscle showed extensive infiltration of the muscle with
squamous cell carcinoma. This was found to be consis-
tent with metastatic pulmonary squamous cell carci-
noma with a possible lung primary. Further systemic
evaluation revealed no evidence of recurrence, except
for the right thenar muscle. Therefore, he was treated
with palliative irradiation therapy for the right thenar
muscle. He remains healthy at 9 months after the initial
diagnosis.

Metastasis of carcinoma to the skeletal muscle is a
rare event. The skeletal muscle is uwsually resistant to
hematogenous metastases from epithelial neoplasms.*
This in itself is quite peculiar because muscular mass
accounts for approximately 50% of total body weight.
It is thought that muscular contractile actions, local pH
environment and the accumulation of lactic acid and
other metabolites contribute to the rare occurrence of
this phenomenon.? The most frequent sites of described
clinical involvement are thigh, iliopsoas and paras-
pinous muscles.*” However, the metastasis to the foot

© 2011 Blackwell Publishing Asia Pty Ltd

Figure 1 (a) Physical examination showing swelling in the
right thenar. (b) Gd-DTPA-enhanced T1-weighted images on
magnetic resonance imaging showing a well-defined enhanced
mass with low signal area in the right thenar muscle.
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and hand is extremely rare {0.007-0.3%), and meta-
static hand lesions represent 0.1% of all ossecus
metastases, while metastases to muscles represent 0.8—
16% incidence in autopsy series.*” To our knowledge,
the present case is the first report of thenar muscle
metastasis resulting from lung cancer. Matsuno et al.
also presented a case of thepar metastasis from lung
cancer, but it was an unusual occurrence of skin
metastasis to the thenar eminence, with a histological
type of adenocarcinoma.!® The present case was not an
occurrence of skin metastasis, and the histology was
different from their case.

The clinical manifestations and the MRI features
of metastatic carcinoma to skeletal muscles closely
resemble those of soft tissue sarcomas in many
respects.*” MRI is the technique of choice to character-
ize soft tissue lesions, but the metastatic lesions show
non-specific characteristics: increased signal intensity
relative to skeletal muscle on T2-weighted images,
decreased signal intensity on T1-weighted images and
heterogeneous enhancement after gadolinium adminis-
tration.” The most frequent presentation of skeletal
muscle metastasis is pain with or without swelling. In
our case, thenar painful mass can also be confused with
a soft tissue tumor by clinical features and radiographic
imaging, although needle biopsy is mandatory for diag-
nosis. Physicians should be mindful that any painful soft
tissue mass occuiring in patients with a known history
of carcinoma is highly suspicious for skeletal muscle
metastasis.

Kyoichi KAIRA,' Eriko AYABE,!

Toshiaki TAKAHASHI,' Haruyasu MURAKAMI,!
Asuka TSUYA,' Yukiko NAKAMURA,!

Tateaki NAITO,* Masahiro ENDQO,?

Mitsuru TAKAHASHE and Nobuyuki YAMAMOTO!
Divisions of “Thoracic Oncology, *Diagnostic
Radiology, and *Orthopaedic Oncology, Shizuoka
Cancer Center, Sunio-gun, Shizuoka, japan

© 2011 Blackwell Publishing Asia Pty Ltd

Letter to the Editor
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RADIOTHERAPY FOR PATIENTS WITH METASTASES TO THE SPINAL COLUMN: A
REVIEW OF 603 PATIENTS AT SHIZUOKA CANCER CENTER HOSPITAL

Masastar Mizumoro, M.D.,** Hoeyukt Harapa, M.D.,* HIROFUMI ASAKURA, M.D.*
Takayukt Hasavoro, M.D.,* Kazumisa Furutant, M.D.,* Haruko Hasun, M.D.,*}
HmEKT MURATA, M.D.,Jr Tatsuya Takacr, M.D.," Hromisa KATAGRI, M.D.,
Mrrsuru TakaHasa, M.D.," aNp TeTsuo Nisammura, M.D.*

From the Divisions of *Radiation Oncology and fOrthopaedic Oncology, Shizuoka Cancer Center Hospital, Nagaizumi-cho, Shizuoka,
Japan; and Division of Radiation Oncology, University of Tsukuba, Tsukuba, Ibaraki, Japan

Purpose: Long- and short-course radiotherapy have similar outcomes in the treatment of spinal metastases. Long-
course radiotherapy is recommended for patients with good predicted survival to reduce the risk of in-field recur-
rence, whereas short-course radiotherapy is used for those with poor predicted survival. Therefore, prediction of
prognosis and local control is required for selecting the optimal course of radiotherapy.

Methods and Materials: The subjects were 603 patients with spinal metastases who received radiotherapy at the
Shizuoka Cancer Center Hospital between September 2002 and February 2007. Factors associated with survival
and local control were retrospectively investigated by multivariate analyses. Local recurrence was defined as
regrowth within the irradiated field or exacerbation of symptoms such as pain and motor deficits.

Results: Of the 603 patients, 555 (92 %) were followed for 12 months or until death. The survival rates after 6, 12,
and 24 months were 50%, 32%, and 19 %, respectively, with a median survival of 6.2 months. The median survival
periods after long- and short-course radiotherapy were 7.9 and 1.8 months, respectively. In multivariate analysis,
primary tumor site, good performance status, absence of previous chemotherapy, absence of visceral metastasis,
single bone metastasis, younger age, and nonhypercalcemia were associated with good survival. The local control
rates after 6, 12, and 24 months were 91%, 79%, and 69 %, respectively, and non-mass-type tumor, breast cancer,
and absence of previous chemotherapy were predictors of good local control.

Conclusions: Identification of factors associated with good local control and survival may allow selection of an
optimal radiotherapy schedule for patients with spinal metastases. © 2011 Elsevier Inc.

Radiotherapy, Prognostic factors, Local control, Survival, Spinal metastases.

INTRODUCTION cord compression, and time to development of motor deficits
before radiotherapy as prognostic factors.

Rades ef al. suggested that choice of an optimal radiother-
apy schedule is possible based on predicted survival (14),
with a recommendation for short-course radiotherapy for pa-
tients with poor predicted survival based on the similar out-

comes of short- and long-course radiotherapy. In contrast,

Bone metastasis is a common cause of cancer-related pain
and neurologic disturbance. In recent years, several random-
ized trials have shown a similar outcome between long-
course (30 Gy in 10 fractions or more) and short-course
(8 Gy in one fraction, 20 Gy in five fractions) radiotherapy
(1-9). For selection of optimal radiotherapy, we reported

a new scoring system for survival using prognostic factors
of age, tumor type, performance status, visceral metastasis,
multiple bone metastases, previous chemotherapy, and hy-
percalcemia (10). Survival of patients with spinal metastases
can also be predicted by prognostic scoring systems (11-13)
using unfavorable tumor type, visceral metastases, multiple
bone metastases, bad performance status, previous chemo-
therapy, interval from tumor diagnosis to metastatic spinal

long-course radiotherapy was recommended for patients
with good predicted survival, because this reduces the risk
of in-field recurrence and may improve survival. However,
few clinical trials have shown the value of patient selection
based on a scoring system. In our hospital, short-course ra-
diotherapy is chosen for patients with poor predicted survival
and long-course radiotherapy is chosen for those with good
predicted survival or for reduction or prevention of paralysis.

Reprint requests to: Masashi Mizumoto, M.D., Division of Radi-
ation Oncology, University of Tsukuba, 1-1-1, Tennoudai, Tsukuba,
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Rades et al. also suggested that visceral metastases and the
radiotherapy schedule are prognostic factors for local control
(1), but limited data on local control are available compared
with data for survival. Here, we examine whether an optimal
radiotherapy schedule can be selected before radiotherapy,
with a focus on prognostic factors for survival and predictive
factors for local control after radiotherapy in patients with
spinal metastases.

MATERIALS AND METHODS

Patients

A total of 603 patients with spinal metastases were treated by ra-
diotherapy at our hospital between September 2002 and February
2007. The patients comprised 315 men and 288 women and had
a median age of 63 years (range, 19-94 years). The primary sites
were the lung (n =166, 28%), breast (n = 131, 22%), gastrointestinal
tract (n = 101, 17%), prostate (n = 37, 6%), liver (n'= 28, 5%), and
others (n = 140, 23%). Seventy-eight patients had an Eastern Coop-
erative Oncology Group (ECOG) performance status (PS) of 0, 158
were PS 1, 136 were PS 2, 148 were PS 3, and 83 were PS 4 (15). At
the time of radiotherapy, 332 patients had visceral metastases and
539 patients had multiple bone metastases. Chemotherapy was per-
formed before radiotherapy in 349 patients.

The purpose of radiotherapy was pain relief or prevention or im-
provement of paralytic symptoms in most patients. Of the 603 patients,
580 had pain at the time of radiotherapy: 64 did not require analgesics,
220 were taking nonnarcotic analgesics, and 296 were taking narcotic
analgesics. Paralytic symptoms were present in 140 patients, with 86
able to walk with or without aid and 54 unable to walk because of spi-
nal cord compression caused by spinal bone metastases.

Tumors were divided into two groups characterized by mass-type
(111 patients) and non—mass-type (492 patients) metastases. A
mass-type metastasis was defined as that with a clear boundary out-
side the vertebra. Most tumor characteristics were evaluated from
three-dimensional computed tomography findings used in treatment
planning. Local recurrence was defined as regrowth of the tumor
within the irradiated field, as diagnosed by computed tomography
or magnetic resonance imaging; or exacerbation of pain or motor
deficits in a previously irradiated spinal region. Patients were fol-
lowed until death from any cause. Informed consent was obtained
from the patients regarding use of the data in the study.

Radiation therapy

Irradiation was performed with 4-18 MV photons from linear ac-
celerators, and was mainly delivered through a single posterior field
or parallel opposed fields. The radiation dose was focused on the
center of the spinal cord in a radiation port using a three-dimensional
treatment planning system. The treatment volume usually encom-
passed one normal vertebra above and below the metastatic lesion.
In general, short-course radiotherapy was chosen for patients with
poor predicted survival and long-course radiotherapy was selected
for patients with good predicted survival or for improvement or pre-
vention of paralysis. Different radiation schedules were compared
using the equivalent dose in 2-Gy fractions (EQD2) (16), which
take into account the total dose and the dose per fraction. EQD2 is
calculated by the following equation, EQD2 = D x [(d + «/B)/(2
Gy +a/f), where D is the total dose, d is the dose per fraction,
« is the linear component of cell killing, § is the quadratic compo-
nent of cell killing, and the /@ ratio an effect on the tumor is 10
Gy. The EQD2 values for short-course radiotherapy were 12 Gy

(8 Gy in 1 fraction) and 23.3 Gy (20 Gy in 5 fractions), and those
for long-course radiotherapy were 32.5 Gy (30 Gy in 10 fractions)
and 40 Gy (40 Gy in 20 fractions). We defined 20 Gy in five frac-
tions or less as short-course radiotherapy.

Statistical analyses

Rates for local control and survival were calculated nsing the
Kaplan-Meier method. A log—rank test was used to examine the dif-
ference between survival curves for each factor (17, 18). Multivar-
iate analyses were performed using a Cox proportional hazard
model. The following patient characteristics were studied as poten-
tial prognostic factors for survival and local control: age, ECOG PS,
primary sites, presence of visceral metastases, presence of multiple
bone metastases, previous chemotherapy, and total serum calcium
corrected for albumin level. We have previously shown the value
of these parameters as prognostic factors for survival (10). In this
study, we added tumor characteristics (mass-type or non—mass-
type tumor) as a new potential prognostic factor, because empiri-
cally a mass-type tumor is known to be radioresistant. Regression
coefficients, standard errors, p values, hazard ratios, and 95% confi-
dence intervals were calculated. All statistical analyses were per-
formed with SPSS v.11.0 (SPSS Inc., Chicago, IL).

RESULTS

Patients

The patient and tumor characteristics are summarized in
Table 1. Of the 603 patients, 555 (92%) were followed for
a minimum of 12 months or until death. During this time,
48 patients (8%) were lost to follow-up. The median duration
of follow-up was 19.3 months (range, 0.2-67.6 months) for
survivors. The overall survival and local control rates are
shown in Fig. 1.

Table 1. Patient and tumor characteristics

Characteristics Number %

Age (y) 19-94 (range) 63 (median)
Gender

Male 315 52

Female 288 48
ECOG performance status

0 78 13

1 158 26

2 136 23

3 148 25

4 83 14
Distribution of primary tumor

Lung 166 28

Breast 131 22

Gastrointestinal 101 17

Prostate 37 6

Liver 28 5

Others 140 23
Prognostic factors*

Visceral metastases 332 55

Multiple bone metastases 539 89

Previous chemotherapy 349 58
Tumor characteristics

Mass type 111 18

Non-mass type 492 82

Abbreviation: ECOG = Eastern Cooperative Oncology Group.
* Number of patients with the risk factor.
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Fig. 1. Kaplan-Meier estimates of local control and overall survival.

Survival

The overall survival rates after 6, 12, and 24 months were
50% (95% CI, 46-54%), 32% (95% CI, 29-36%), and 19%
(95% CI, 16-23%), respectively. The median overall survival
period was 6.2 months (95% CI, 5.2 —7.2 months). Our pre-
vious scoring system for survival (10) included multiple
prognostic factors (as described previously), but did not
include the tumor type (mass-type vs. non—mass-type).

Volume 79, Number 1, 2011

Therefore, we performed a new multivariate analysis for
survival with addition of tumor type as a prognostic factor.
However, this analysis indicated that a mass-type tumor is
not a prognostic factor for survival and the results (Table 2)
were similar to those reported previously (10).

Local control

The local control rates after 6, 12, and 24 months were
91% (95% ClI, 94-88%), 79% (95% Cl, 84-74%), and
69% (95% ClI, 76-63%), respectively. The following poten-
tial predictive factors were evaluated with respect to local
control: age; ECOG PS, 0 to 2 vs. 3—4; primary site of tumor
(breast, lung, gastrointestinal, other); presence of visceral
metastases; presence of multiple bone metastases; presence
of previous chemotherapy; and total serum calcium corrected
for albumin level. These factors are also predictors of sur-
vival (10). The type of spine metastasis (mass-type vs.
non-mass-type) and radiotherapy schedule (short-course
vs. long-course) were also included in the evaluation. In uni-
variate analysis, breast cancer, long-course radiotherapy, ab-
sence of previous chemotherapy, absence of visceral
metastasis, and a non-mass-type tumor were associated
with good local control. Multivariate analysis indicated that
a non—mass-type tumor, breast cancer, and the absence of
chemotherapy before radiotherapy were associated with
good local control (Table 3).

Table 2. Multivariate analysis of potential prognostic factors for survival

Variable No. of patients MST (month) 1-y survival (%) Standard error p value Hazard ratio 95% CI
Age (y)
=70 446 6.8 36.0 .109 0.025 1.28 1.03-1.58
>70 157 3.8 21.5
Performance
status
0-2 372 9.1 413 .096 <0.001 1.99 1.65-2.40
34 231 2.9 17.7
Primary tumor
Favorable 195 15.2 55.7 112 <0.001 2.85 2.29-3.55
Unfavorable 408 4.0 20.7
Previous
chemotherapy
No 254 9.9 46.2 103 <0.001 1.71 1.40-2.10
Yes 349 43 22.7
Visceral
metastases
No 271 10.8 47.9 103 <0.001 1.72 1.41-2.11
Yes 332 3.8 20.0
Multiple bone
metastases
No 64 10.2 437 165 0.001 1.72 1.25-2.38
Yes 539 5.7 31.1
Serum calcium
level
Normal 542 6.8 34.6 .149 <0.001 2.31 1.72-3.09
Elevated 61 1.8 12.6
Tumor
characteristics
Non-mass 492 6.2 33.1 124 0.239 1.16 0.91-1.48
Mass 111 5.7 29.5

Abbreviation: MST = median survival time.
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Table 3. Multivariate analysis of potential predictive factors for local control

Variable No. of patients ~ I-year LCR (%) 2-year LCR (%) Standard error p value  Hazard ratio 95% C1

Age (¥)
=70 446 79.4 69.7 283 0.324 .76 0.43-1.32
>70 157 74.7 67.1

Performance status
0-2 372 79.5 69.6 251 0.321 1.28 0.79-2.10
34 231 79.6 69.6

Primary tumor
Lung 166 81.1 68.8 296 0.504 .82 0.46-1.47
Breast 131 91.5 86.0 .354 0.001 .32 0.16-0.64
Gastrointestinal 101 60.7 30.3 .360 0.422 1.36 0.66-2.70
Others 205 72.7 61.2

Previous chemotherapy
No 254 84.2 75.8 255 0.005 2.05 1.24-3.37
Yes 349 74.5 61.8

Visceral metastases
No 271 82.0 74.7 252 0.095 1.52 0.93-2.50
Yes 332 752 59.6

Multiple bone
metastases
No 64 67.6 60.0 291 0.788 93 0.52-1.64
Yes 539 81.1 70.9

Serum calcium level
Normal 542 79.3 68.9 521 0.951 1.03 0.37-2.87
Elevated 61 81.0 81.0

Tumor characteristics
Non-mass 492 86.3 75.9 250 <0.001 3.03 1.86-4.95
Mass 111 45.7 38.9

Radiotherapy schedule
Long-course 511 79.9 70.4 435 0.140 1.90 0.814.46
Short-course 92 70.7 47.1

Abbreviation: LCR = local control rate.

Patient selection

Of the 603 patients, 92 (15%) with poor predicted survival
were treated by short-course radiotherapy. The other 511 pa-
tients were treated by long-course radiotherapy because they
had good predicted survival or a tumor located close to the
vertebral canal. The overall survival rates for the two radio-

Long-course

Survival rate

Short-course

8] 12 24 36 48 60
{(months)

Fig. 2. Kaplan-Meier estimate of overall survival. The overall sur-
vival rates after 6, 12, and 24 months were 58%, 38%, and 23%, re-
spectively, for long-course radiotherapy; and 9%, 3%, and 0%,
respectively, for short-course radiotherapy (p < 0.001).

therapy schedules are shown in Fig. 2. The median survival
periods were 7.9 and 1.8 months for patients who underwent
long- and short-course radiotherapy, respectively. The over-
all survival rates after 6, 12, and 24 months were 58% (95%
CL: 54-62%), 38% (95% CI: 33-42%), and 23% (95% CI:
19-27%), respectively, for long-course radiotherapy; and
9% (95% CI: 3-15%), 3% (95% CI: 0-7%), and 0%, respec-
tively, for short-course radiotherapy (p < 0.001). Eighty-nine
of the 603 patients had local recurrence, 21 received reirra-
diation, 2 underwent surgery, 9 received systemic therapy
such as chemotherapy, 53 required medical management
such as an increased dose of analgesic drugs, and 4 showed
recurrence on radiation diagnosis only. The pattern of in-field
recurrence is shown in Table 4. Of the 21 reirradiation cases,
20 had received long-course radiotherapy (20/511; 4%) and 1
had received short-course radiotherapy (1/92; 1%).

Table 4. Treatment for local failure after radiotherapy

Treatment Number of patients

Reirradiation 21 (D

Medical management 53 (5)

Systemic therapy 9 (D

Only radiation 4 (0)
for diagnosis

Surgery 2(0)

Data in parentheses are the number of patients treated by short-
course radiotherapy.
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DISCUSSION

At Shizuoka Cancer Center Hospital, radiotherapy for spi-
nal metastases is usually conducted using 30 Gy in 10 frac-
tions or 40 Gy in 20 fractions, based on the tolerance of the
spinal cord. Short-course radiotherapy is performed for pa-
tients with a poor prognosis based on the equivalence of
the outcome of short- and long-course radiotherapy (1-9).
Several predictive methods for prognosis have been proposed
for selection of a radiation schedule (10-13). At our hospital,
we determine this schedule by predicting prognosis using the
scoring system proposed by Katagiri ez al. (12). The schedule
for individual patients is determined by their physician, but
short-course radiotherapy is selected for patients with
a poor prognosis, mainly for relief of pain. For cases in which
a tumor is located close to the vertebral canal and those with
neurologic symptoms such as paralysis and numbness, we
use long-course radiotherapy in anticipation of an antitumor
effect. Based on these criteria, 92 of 603 patients in the study
were treated with short-course radiotherapy. Most of these
patients had poor predicted survival, and their actual 1-year
and 2-year survival rates were 4% and 0%, respectively, in-
dicating a good prediction of prognosis prior to radiotherapy.

Rades et al. have described treatment of many cases with
spinal metastases (19-21) and have discussed a predictive
prognosis scoring system (11). An analysis of patients with
a predicted good prognosis (1-year survival =70%) based
on this system suggested that survival could be further pro-
longed by long-course radiotherapy through a significant de-
crease of in-field recurrence. In contrast, for patients with
poor (=10%) or intermediate (<25%) predicted 1-year sur-
vival, there was no significant difference in survival time
and treatment effect between long- and short-course radio-
therapy. Based on these results, Rades et al. recommended
long-course radiotherapy for patients with good predicted
survival and short-course radiotherapy for other patients
based on reduced costs and a shorter treatment period.

We selected long-course radiotherapy for patients with in-
termediate/good predicted survival or a spinal metastasis lo-
cated near the spinal cord. Because only a few patients had
poor predicted survival and a spinal metastasis distal to the
spinal cord, only 92 of 603 patients underwent short-course
radiotherapy. A randomized Phase III study has shown that
short- and long-course radiotherapy have similar efficacy in
patients with spinal metastases and spinal cord compression
(1, 2). Therefore, patients with poor/intermediate predicted
survival who received long-course radiotherapy from a tumor
location close to the spinal cord should probably have been
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given short-course radiotherapy. In addition, patients with
good predicted survival were given long-course radiotherapy
to prevent in-field recurrence, but Rades et al. found that reir-
radiation is effective for in-field recurrence (22). These findings
may enhance the clinical utility of short-course radiotherapy,
and both the efficacy of the initial radiotherapy and that of re-
irradiation for in-field recurrence should be considered in de-
veloping criteria for selection of a radiation schedule.

We previously reported a scoring system for predicting
survival (10) in which primary tumor site, PS, age, visceral
metastases, multiple bone metastases, previous chemother-
apy, and hypercalcemia were used as prognostic factors. In
the current study, we added tumor type (mass-type vs.
non-mass-type) as a potential new prognostic factor, but
multivariate analysis indicated that tumor type was not asso-
ciated with survival. In contrast, multivariate analysis of fac-
tors related to local control did show an association with
a non—mass-type tumor, in addition to breast cancer and the
absence of chemotherapy before radiotherapy. The strong as-
sociation of a mass-type tumor with poor local control sug-
gests that this type of tumor requires a higher radiotherapy
dose than that for a non—mass-type tumor.

Rades et al. have reported that the radiotherapy schedule is
also a predictive factor for local control (1), but in our patients
the schedule was not predictive of local control. This may be
because we selected short-course radiotherapy only for pa-
tients with poor predicted survival and the number of patients
treated by short-course radiotherapy was small. Yamada
et al. reported that high-dose single-fraction image-guided
intensity-modulated radiotherapy achieved good local con-
trol for patients with spinal metastasis (23), and this tech-
nique may be especially effective for patients with a high
risk of local recurrence (good predicted survival and
a mass-type tumor).

In conclilsion, prognostic factors for survival include pri-
mary tumor site, PS, age, visceral metastases, multiple
bone metastases, previous chemotherapy, and hypercalce-
mia. These factors can be used to predict survival of patients
with spinal metastases before radiotherapy, thereby allowing
selection of an appropriate radiotherapy schedule. Predictive
factors for local control include tumor type, previous chemo-
therapy, and primary tumor site; and a mass-type tumor has
a particularly high risk of in-field recurrence. Based on these
results, a prospective study is required to determine the opti-
mal radiotherapy schedule for spinal metastases in patients
with spinal metastases with similar backgrounds of survival
and local control.
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ABSTRACT

The purpose of this study was to clarify the ambulatory functional and oncological outcomes of tumor
excision and endoprosthetic reconstruction for a metastatic lesion of the proximal femur. Subjects comprised
40 patients (18 women, 22 men; average age 63.4 years). The mean follow-up periods were 15.2 months
for patients dying of the disease, and 38.7 months for survivors. Seven patients were lost to follow-up for
1.9 to 13.1 months. Endoprosthesis was performed after intralesional aggressive curettage in 20 patients
and following excision of the lesion with a clear margin, in another 20. Postoperative radiation therapy
was carried out on 27 limbs (intralesional 13, marginal 6, wide 8). Chemotherapy was administered to 19
patients after discussion with the medical oncologist. The cumulative survival rates at 6 and 12 months were
60% and 35%, respectively, while the rates with ambulant status were 48% at 6 months and 34% at 12
months. An analgesic effect was achieved for all patients. Ambulatory function was restored in 34 patients
with a mean ambulant period of 17.8 months; however, the other 6 patients remained non-ambulatory.
The ambulant period expressed as a percentage of survival time averaged 75.9%. Though there was local
recurrence in 4 of 40 patients, ambulant function was not affected. Postoperative ambulatory function was
inferior in patients with a short life expectancy; those with moderate or long life expectancy are good
candidates for endoprosthetic replacement after tumor excision and can regain ambulant function for as
long as nearly 80% of the survival period.

Key Words: Metastatic bone tumor, Endoprosthetic replacement, Femur, Ambulatory function, Prognosis

INTRODUCTION

The aim of surgical treatment for metastatic bone tumors is not to cure the disease but rather
to improve the quality of life by relieving pain and maintaining ambulatory function as long as
possible in the remaining years. The proximal part of the femur is one of the most common
sites for skeletal metastasis and the most frequent site for surgery.” With advances in radiation
therapy and chemotherapy, limb salvage became a viable option in the early 1980s, and the
introduction of modular-type endoprostheses in the late 1980s permitted the reconstruction of a
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wide variety of skeletal defects after tumor resection.>” Advances in cancer treatment have ex-
tended the survival period even for patients with skeletal metastasis, thus requiring reconstruction
with long-term stability in some cases. Internal fixation with plates and screws or intramedullary
rods using polymethylmethacrylate augmentation for metastatic bone lesions is well established,
but internal fixation devices entail the risk of breakage in long-term survivors.>® In contrast,
endoprosthetic reconstruction is durable and implants are generally long-lasting. Until now, there
have been no reports on the period of maintaining ambulatory function, the correlation between
local recurrence and treatment as well as that between prognosis and postoperative function
after endoprosthetic replacement for skeletal metastasis of the proximal femur. The purpose of
this study is to assess the outcomes of tumor resection and endoprosthetic reconstruction for
impending or pathological fractures from skeletal metastasis in the proximal femur, and to clarify
the abovementioned issues.

PATIENTS AND METHODS

From 1993 to December 2006, 40 patients with a total of 41 metastatic lesions in the proximal
part of the femur were treated surgically at our institutes. They included 18 women and 22 men
with an average age of 63.4 years (range: 31 to 81 years). The mean postoperative follow-up
period was 17 months (range: 1 to 92.5 months) for all patients, while for terminal patients
and survivors it was 15.2 months (range: 1 to 92.5 months) and 38.7 months (range: 4.7 to
52.9 months), respectively. Seven were lost to follow-up from 1.9 to 13.1 months. The most
common primary lesion was breast carcinoma, which was seen in 11 patients, including one
with bilateral femoral lesions. Other primary lesions were lung carcinoma in 8, gastrointestinal
tract carcinoma in 7, renal cell carcinoma in 4, thyroid carcinoma in 3, and in 1 patient each
with hepatocellular carcinoma, cervical carcinoma, parotid carcinoma, bladder carcinoma, prostate
carcinoma, malignant lymphoma, and multiple myeloma.

The indications for surgery were as follows: 1) a pathologic or impending fracture according
to Harrington’s criteria® requiring prophylactic treatment, i.e., a lytic zone of more than 2.5 cm
in diameter, destruction of the cortex involving more than 50% of the bone, or a lesion for which
radiation therapy had failed; 2) a sufficiently good general condition to survive an operation; and
3) a life expectancy of more than 2 months.?

Endoprosthetic replacement was performed after intralesional aggressive curettage in 20
patients and after excision of the lesion with a clear margin in another 20. If the lesion was
localized in the femoral head and neck region, an endoprosthesis with an ordinary stem or a
calcar-replacement femoral endoprosthesis (Zimmer, Warsaw, IN) was used. If the lesion extended
from the femoral neck to the subtrochanteric region, a modular-type long-stem proximal femoral
endoprosthesis (Japan Medical Materials, Osaka, Japan) was used. Polymethylmethacrylate
(PMMA) was used in all cases to achieve immediate stability. Postoperative radiation therapy
(20-40 Gy) was carried out on 27 limbs (intralesional 13, marginal 6, wide 8). Chemotherapy
was administered to 19 patients following a discussion with the medical oncologist.

We retrospectively analyzed i) the correlation between local recurrence and treatment, ii) anal-
gesic effect, iii) postoperative ambulatory function, iv) overall and ambulant function maintaining
survival, and v) the correlation among survival, function and prognostic score.” The cumulative
survival rate was determined using the method of Kaplan and Meier and was calculated from
the date of the operation. The log-rank test was used to evaluate the significance of differ-
ences between groups, with p values less than 0.05 considered significant. Surgical procedures
were evaluated according to the Enneking evaluation system® into radical, wide, marginal, and
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intralesional. Local recurrence was defined as radiographic expansion of an osteolytic lesion or
tumor regrowth around the operated area. The analgesic effect was evaluated 2 to 4 weeks after
surgery according to Suzuki’s criteria,” in which postoperative analgesic effects are grouped
into 4 categories: excellent (no pain whatsoever, no need for pain relievers), good (pain has
mostly disappeared, but pain relievers are sometimes needed), fair (some pain alleviation, but
periodic pain relievers are needed), and poor (no pain reduction). Postoperative functions of the
lower extremity were also evaluated using Suzuki’s criteria,” in which postoperative ambulatory
functions are grouped into 4 categories: excellent (able to walk outdoors with or without an
aid), good (able to walk only indoors with or without an aid), fair (unable to walk, but can use
a wheelchair), and poor (bedridden).

RESULTS

Clinical data of the 40 patients with tumor resections and/or endoprosthetic replacements were
shown in Table 1. Prognostic scores (Katagiri score) of point 0 was 4 patients, point 1 was 6,
point 2 was 10, point 3 was 8, point 4 was 9, point 5 was 2 and point 6 was one.

Local recurrence

Wide, marginal and intralesional procedures were performed on 12, 9 and 20 limbs, respec-
tively. Additional radiation therapy was performed on 8 out of 12 limbs with wide procedure,
6 out of 9 with marginal procedure, and 13 out of 20 with intralesional procedures. Local
recurrence was found on plain radiographs in 4 patients, 2 of whom underwent an intralesional
procedure and radiation therapy, 1 with a marginal procedure and radiation therapy, and 1 with
marginal excision alone. However, no salvage operation was required in any recurrent cases,
and none of their ambulant functions were affected by this local recurrence for their remaining
lifespan. Local recurrence was not extensive and did not lead to failures including those of
periprosthetic fracture and loosening.

Pain relief and ambulation

The analgesic effect was evaluated as excellent in 34 limbs and good in 7. Pain relief was
good to excellent even in non-ambulatory patients. Twenty-nine patients achieved excellent results
functionally, 5 were good, 3 were fair and 3 were poor. A total of 34 patients (85%) were able to
regain or maintain ambulatory function, while 6 (15%) were not. The reasons for remaining non-
ambulatory were as follows: 2 because of skeletal metastasis to other bone (ipsilateral acetabulum
with contralateral femur in 1, and cervical spine in another), 2 due to their deteriorating general
condition from cancer progression, 1 from dementia, and 1 from brain metastasis.

Overall and ambulant function maintaining survival

The overall survival rate of all patients was 60% at 6 months, 35% at 12 months and 21%
at 24 months. The cumulative survival rate with ambulant status was 48% at 6 months, 34%
at 12 months and 17% at 24 months (Fig. 1). The mean ambulant period was 17.8 months in
the 34 patients with excellent or good functional results. The ambulant period expressed as a
percentage of survival time averaged 75.9% (57 to 100%).

Correlation among survival, function, and prognostic score
The prognostic scoring system developed by Katagiri” is shown in Table 2. The score was
calculated by adding scores for each prognostic factor, with possible scores ranging from 0 to 8.
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Table 1 Clinical data in 40 patients with tumor resection and endoprosthetic replacement

Age  Primary Follow-up Prog- . Recur- Analgesic Ambulator; Ax::&ula- Katagiri
Case Gender (ye%r) tumor (ﬁfggg) nosigs Margin rence RT cT efffct function v perigd scmge
(month)

1 F 66 GIT 7 DOD I Yes Excellent Excellent 7 3

2 F 56  Cervical 4.2 DOD I 20Gy Yes Excellent Excellent 3 3

3 F 43 Breast 30.1 DOD M 40Gy Yes Excellent Excellent 28 3

4 M 64 HCC 22 DOD I 30 Gy Excellent Excellent 22 4

5 F 75 GIT 6.4 DOD M Yes 40Gy Yes Good Excellent 4 3

6 M 60 Lung 8 DOD w Yes Good Excellent 7 4

7 M 55 Lung 3.4 DOD w 40 Gy Excellent  Excellent 3 3

8 F 52 Lung 7.1 DOD M Yes Yes Good Excellent 5 4

9 M 72 Prostate 6.8 DOD w Excellent Excellent 6 0
10 F 45 Breast 92.5 DOD w 20Gy Yes Excellent Excellent 90 1
11 F 68 Breast 9.8 DOD w 40Gy Yes Excellent Excellent 9 2
12 M 60 Bladder 3.1 DOD w Excellent Excellent 3 4
13 M 72 Lymphoma 2 Lost I Yes Excellent Good 2 1
14 M 81 Thyroid 1.9 Lost M 40 Gy Good Excellent 2 0
15 F 58 Lung 2.1 Lost M 29Gy Yes Excellent Excellent 1 4
16 F 82 GIT 13.1 Lost 1 Yes 40 Gy Excellent Excellent 13 2
17 F 79 Breast 4.7 AWD w 40 Gy Excellent Good 4 0
18 F 46 Breast 72 AWD 1 40Gy Yes Good Excellent 72 2

70 I 40 Gy Good Excellent

19 M 68 RCC 40 DOD M Excellent Excellent 38 2
20 M 78  Myeloma 19 DOD I 40Gy Yes Excellent Good 19 1
21 F 58 Breast 64 DOD M 36 Gy Excellent  Excellent 64 1
22 F 35 Breast 13.6 DOD I Excellent Excellent 14 0
23 M 31 Lung 4.2 DOD I 30 Gy Good Poor 0 4
24 F 72 Breast 18 DOD 1 Yes 36 Gy Excellent Excellent 18 2
25 F 70 Breast 10.6 DOD I Yes Excellent Good 6 2
26 M 71 RCC 10.3 DOD I Excellent Excellent 10 2
27 M 62 Lung 2.7 DOD M 37.5Gy Yes Excellent Good 2 4
28 M 46 GIT 6.5 DOD W Yes Excellent Excellent 7 5
29 M 71 Lung 6.6 DOD 1 30Gy Yes Excellent Excellent 5 5
30 F 71 Breast 33 DOD I Excellent Fair 0 2
31 M 40 GIT 13 DOD I Excellent Poor 0 3
32 M 73 Parotid 1.8 Lost I 39 Gy Excellent Fair 0 3
33 M 79 RCC 1 DOD M Excellent Poor 0 4
34 M 75 RCC 52.9 AWD W 20Gy Yes Excellent Excellent 53 3
35 F 55 Breast 2.5 Lost I 30Gy Yes Excellent Good 3 4
36 M 71 GIT 3.6 Lost I 20 Gy Excellent  Excellent 4 2
37 M 73 GIT 235 DOD W 40 Gy Yes Excellent Excellent 17 2
38 M 66 Tyroid 424 AWD W 20 Gy Excellent Excellent 42 1
39 M 65 Lung 1.5 DOD I 30Gy Yes Excellent Fair 0 6
40 F 70 Tyroid 21.6 AWD W 20 Gy Excellent Excellent 22 1

F: female; M: male

GIT: Gastrointestinal tract carcinoma; RCC: Renal cell carcinoma; HCC: Hepatocellular carcinoma
Lost: Lost to follow-up

I: Intra-lesional; M: Marginal; W: Wide

RT: Postoperative radiation therapy; CT: Chemotherapy
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Fig. 1 Kaplan-Meier cumulative survival rate and survival with ambulant status.

Table 2 Prognostic scoring system according to Katagiri”

Prognostic factor Score

Primary lesion
Hepatocellular carcinoma, gastric carcinoma, lung carcinoma 3

Breast carcinoma, prostate carcinoma, multiple myeloma, malignant lymphoma,
thyroid carcinoma

Other carcinoma and sarcoma
Visceral or cerebral metastases
Performance status 3, 4
Previous chemotherapy

_—— = NN

Multiple skeletal metastasis

The patients were divided into two groups with prognostic scores of 0 to 2 and > 3, respectively.
The survival rates in the respective groups were 77.4% and 40% at 6 months, and 56% and
13.7% at 12 months (Fig. 2, Table 3); these data showed a significant difference (log-rank test,
p = 0.004). The survival rates with ambulant status in the respective groups were 65% and
22.5% at 6 months, and 51.7% and 13.3% at 12 months (Fig. 3, Table 3); again a significant
difference was observed (log-rank test, p = 0.01). The mean survival periods with ambulant
status in the respective groups were 22.6 months and 7.6 months, with a significant difference
noted (#-test, p = 0.025).

Among patients with prognostic scores of 0 to 2, 19 (95%) were evaluated as excellent or
good, and 1 (5%) as fair. In contrast, among patients with prognostic scores of > 3, 15 (75%)
were evaluated as excellent or good, and 5 (25%) as fair or poor. All patients showing either
fair or poor functional results, had a postoperative survival period of less than 3 months.

The ambulant period, as mentioned above, averaged 75.9% of the survival period, but the
reasons for those remaining non-ambulant patients were due either to their deteriorating general
condition to skeletal metastasis to another site, rather than to problems with endoprosthesis.
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Fig. 2 Kaplan-Meier survival curves for patients with prognostic scores of 0 to 2 and more
than 3. The rates of survival for the two groups are significantly different (log-rank
test, p = 0.004).
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Fig. 3 Kaplan-Meier survival curves with ambulant status for patients with prognostic scores
of 0 to 2 and more than 3. The rates of survival for the two groups are significantly
different (log-rank test, p = 0.01).

Table 3 Prognostic score and survival rate, survival rate with ambulant status at three, 6, and 12 months

Survival rate (months)

Prognostic score” Survival rate 3 6 12
oS 0.85 0.774 0.56
0t?2
SAS 0.8 0.65 0.517
3 Os 0.55 04 0.137
>
SAS 0.45 0.225 0.133

OS, overall survival rate; SAS, survival rate with ambulant status
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Complications

Complications included liver dysfunction in patient, deep infection in another, and central
migration in a third. Deep infection in the second patient eventually healed after a debridement
and intermittent daily wound irrigation. The patient with a central migration of the bipolar head
was only monitored, but was able to walk with a cane.

DISCUSSION

For metastatic bone tumors of the proximal part of the femur, the aims of surgical treatment
are pain relief and a restoration of the ambulatory function with immediate full-weight bearing
and durability during the remainder of life. For metastatic lesions involving the femoral neck and
head, conventional bipolar endoprosthetic replacement with a regular-length stem is the treatment
of choice.” If an intralesional procedure is performed, adjuvant radiation therapy should be used
to lessen the chance of metastatic lesion progression within the operative field.! However, when
the metastatic lesion involves the intertrochanteric and subtrochanteric regions, the treatment of
choice is either excisional surgery followed by reconstruction with a modular-type endoprosthesis
or internal fixation with or without augmentation by polymethylmethacrylate (PMMA).110
However, for long-term survivors, endoprosthetic reconstruction is preferred because of its lower
risk of implant breakage.®

Although several reports have described endoprosthetic reconstruction for bone metastasis in
the proximal femur,*'*'V most have focused on its utility and its complications, such as implant
failure and infection. There have been very few detailed reports on clinical and functional
outcomes after endoprosthetic replacement for bone metastasis in the proximal femur, and, to
our knowledge, no reports on the ambulatory period following that replacement procedure.

Rompe et al.'V have compared endoprosthetic replacement to plate osteosynthesis for patients
with a metastatic lesion of the proximal femur, and have reported a local recurrence in 4
(44.4%) of 9 patients treated intralesionally and in 3 (18.8%) of 16 treated extralesionally with
a prosthesis. However, the local recurrence rate in plate osteosynthesis was 48%. In our study,
local recurrence was observed in only 4 (10%) of 40 patients, and neither affected their stability
nor ambulatory function.

Wedin e al.'” have also compared endoprosthetic reconstruction to osteosynthesis for patho-
logic fractures of a metastatic bone tumor of the proximal femur. They reported that the local
failure rate was 16.2% in osteosynthesis, and 8.3% in endoprosthesis, and that, of 9 cases of
prosthetic failure, 4 were due to periprosthetic fracture, 3 to technical error and 1 to loosening,
with no failure due to local recurrence being observed. Rather than use reconstruction nails and
other devices, they recommended endoprosthetic reconstruction for the treatment of metastatic
lesions in the proximal third of the femur because of fewer local failures and a lower risk of
the need for a second operation.

Rompe et al.'V have demonstrated that the function of the hip joint based on measurements
of active motion was better in patients who had undergone osteosynthesis than in those who
had undergone endoprosthesis. However, they evaluated only the joint function at three months
postoperatively, and their findings included neither ambulatory function nor the period of
maintaining ambulatory function. Lane et al.® have reported a study of 163 patients treated
with endoprosthetic replacement for pathologic or impending fractures of the hip. They found
that 56 (72%) of 78 patients who were able to walk before their fracture regained ambulatory
function, and that 40 (46%) of 85 patients who were non-ambulatory prior to fracture recovered
ambulatory function.
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In this study, we have shown that all patients obtained long-lasting pain relief, and that 34
(85%) of 40 had restored or regained ambulatory function over a mean ambulant period of 17.8
months. The ambulant period expressed as a percentage of survival time averaged 75.9%. Our
results indicated that endoprosthetic replacement permitted patients with bone metastasis of the
proximal femur to regain long-lasting ambulatory function.

An excisional procedure followed by reconstruction with endoprosthesis is more costly than a
simple internal fixation or an internal fixation with PMMA augmentation, and a tumor resection
followed by endoprosthetic reconstruction requires a larger and deeper incision than that needed
for internal fixation with or without PMMA augmentation, with a higher risk of wound infection.
Therefore, when deciding on the best treatment procedure, the patient’s life expectancy must be
taken into account.

Katagiri er al.” have identified five significant prognostic factors for survival: the site of
the primary lesion; the performance status (Eastern Cooperative Oncology Group' status 3 or
4); the presence of visceral or cerebral metastases; any previous chemotherapy; and multiple
skeletal metastases in patients with bone metastasis. We compared the survival of patients with
prognostic scores of 0 to 2 with those of patients with scores of > 3, and found a significantly
longer survival period in the patients with lower scores. We also found that the survival rate
with ambulatory status among patients with prognostic scores of 0 to 2 was better than that in
patients with scores of > 3. In addition, postoperative ambulatory function was found to be better
in patients with prognostic scores of 0 to 2, suggesting that such patients may be expected to
enjoy longer-term survival with better function by excision of their metastatic lesion followed
by a prosthetic replacement. Even 13 of 17 patients with a score of only 3 or 4 regained
ambulatory function. Therefore, if other skeletal and visceral metastases are not life-threatening,
endoprosthetic replacement may be indicated. On the other hand, only 2 out of 3 patients with
a prognostic score of 5 to 6 could achieve ambulatory status postoperatively.

Although this study is retrospective and the number of patients small, we concluded that
patients with a long-life expectancy (Katagiri score 0-2) are good candidates for this resection
using an endoprosthetic reconstruction procedure. We further concluded that patients with a
score of 3 to 4 (moderate-life expectancy) treated using an intra-lesional or excisional procedure
followed by an endoprosthetic replacement, also make promising candidates if other skeletal
or visceral metastasis are not life-threatening. In those with a score of 5 or more, one should
decide the indications for this procedure cautiously considering their age, general condition, and
other site metastasis.
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