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K ZBRF5F T HMERA (Radiofrequency Ablation, RFA) &if 4 FF RE B
BB FIHR. ERRERARMI T TLEEMBRIEARLL, UMK
R REERRHRAKEANR, 7TUAREMNESREME AR, REEERE, 2
—FEUBRIIGST /rk. HEJ RFA SRR TR R R EME B HEE.
B AR ERET, SRR RNGT A T REFBER.

BT BIRR, W LUBIE S ER RFA SHS AR A R B4 A K
B SR a %S BB RAUARKEBERIL. BEEEAM. R, NA RFA
WAFTEE BB ARG, HEERIEEEELT RFA 1677 /G B IE R HE R B
B B MR LR T B8 BT G808 K. BEE SIS T BRI AR P,
BYFERAROREEARHI, EEH: —. $5% RFA B IRIGST A R0 RLE E B
F = AMFASABTHRMET PR =, BT RPN TEMEREARE
SERX Sy . R AREEAREYFHEOENS. ERAXERENFRN, A
SRAh B B ROEREE, BE HAL T U T MR B I B BN — R ROREF LR

ZHHENTERPHE, EEREHRT L KL #H 4B AR (Percutaneous
Vertbroplasty, PVP), H7ERKEEFKRERE, FHFHRTHALER. #BE. B
GAMET R EEERA RIS, EEXR, ARRSEEEAREARNEM L, Garfin
LEERETEERET KHEAB AR (Percutaneous Kyphoplasty, PKP) ##%
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e, ZRT 1998 fF@id X E FDA HAEN R TR, XS RXERXZHT
BHEAS NEEMORER. PKPEARMNA, F£—TRELFRIT PP ERHAR,
BREREHEAERE, BETHEENIZRENE, FARKT BEKRBIBREERE,

KT R PVP L& i PVP SUHATAE N KK PKP BAR, BNEE S ARERYE.
B, AEHEBHREAZREAMUE, BMEES 5H —ENER, BRERIERTE
BRI RS KRS ABE—ANMaE, TN TFHAEEEEREAR RN
Wit BKESAEEERRRAE; XK, BKEEBSEHENAER, BHARFR
R BRI B AT A S RE, BMERROTRNE R E AR A SRR
¥, REFEKMEAARTRENARTE: B=, £—CHHEIRET, MEMARRK
BRSBTS AR EREHBRKLENRETLAEERNZEREIEEHASR, Fik
HERIREREANB KRS RS, Bid LS F7ER A8 bR R A E TR A
AR BT R BN, EAMELENKN T ESM0, BKREENG R
LB MEMRSE, BfEAS HRENE RN EEIEEREARGE. S0 LE
FEREE, WRARmE PVP 34T RFA, WTLUERIWMT/ER: —. RFAEE A 57~ #
FEEAAF RS AE, TUERTEREMEAM: = RFA SIHEEREZ RS,
HEKBHETRM T EARNZEE; =, RFABETEHN, WERABELEMERET
BE, BLH PP 2REMMENE N BAEKERL M.

%F RFA Fl PVP ZEiRT B E AR — BN EAME, B2 THERRATEL
REF G TR &R REATISR R R FT, B A SMERSCERIREWE) T 3% BT 3.
2 PKP 5 PVP L4 A B AR 2, R ATBKAE BIRLF RFA BX & PKP AT BB
BRI RetE. B THEMRANTTREENRBROE. B RFEMHE, H#EH
ZWAE—EHE 2, EIL7E RFA BES PRP T SR BH MR AE BEER RN
R, WERIEEBHZEME. A RREERES > M, F2BEE B KM
K EARBER NARGEEAR, REARBEN-—MEEAR.

N =4 h FEH R TSR BB AR RS A ARES, AR
AR RGHIT MR ER, ARG RRET —HFNSE. BAER
BB R K FRGEAREHEH RS, HHR 52 EVERNEMBIERY
BT RNFBEFEHEERFRAXN EEFASHRRITMERE S MitiT TR, ¥
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DA RS, Laplace 5 F2H Pennes £ YiiE SRR A RRY, 7E ANSYS 11.0
HETXHEHIRERAGBIT AN FE R BER &R E R ER, DU —
CHEF RFA BR & PKP T A HEH B MBI Rk IE AR AR S %,

Z.B B

1. AR AFAEEH AER R B KRASETERSITEDNER,

2. FREALSB BRI HERRERER, HEARMLENEAR
AR E SAR;

3. WESRRRG SEMRGNER, FTERTERTRSSITHTITHERITR
4. MR ES] 5T RFA BE PKP WO BB s M AT T MR IR R T 2K
VL

EH B

1. SEUPHEERTBETERIAGERRN=SR N EZHRTER, ¥R
2 PRIMHERKE SAR REHMEBHR FERITER L, Uik FEMER.
Laplace 721 Pennes AV #fE R TR L EM, ERENALFTMELEEZHGT, B
ANSYS11.0 5 BRIy #8453 B34 IR T BL7E RFA F i #5 DL & PKP i BB K
AP AT RERTE, FHEERG 5NN ER.

2, {FAEEEEETFHEARA B AP #) MSI S-1500 B5F 554 K 5. i 45 5 St xF
15 BIFERE A AR AR AT S SUERE, WEPOEE 95+5°C, 4L Smin, HREIPH
BHREMNE 2cm EHEAF EREATEOEERL, BERUETHARATREXES
AMEH, SR AEANRBALRE S AMER, FRIEVIRRNEENZ TN
AR B AR LRI E SAR.

3. IRARIEHN 8 B3t 11 RAFHHBREE, Tk 32~75%, ¥ 56.6 %; I T
16, T12 A1, L1 BB 26), L2 Ef26), L4 BRI 3H, LS B#2 B
XA BEELSR TITRBREET| S RFA BE PKP #1T1677 . RPSHERSE
BWEN 4~6 735, HWITHRE 95£5C, SHABBERIAITER 1.5cm~2.0cm. FiAH
RAEHERIR A BP0, 3T IR R AL 52 iR /R 0 2 IR R P
¥kEV; 84 A, MRBEBUFER (VAS) fEARE. REWKITZFESH, M
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WS MK2252.3mm, S0CHFREMKRLAZ43mm; FERE L, FREER
BE®A i, 2CEBXRKEZA43.4mm, SOCHRBLERNKBEA26.Tmm; (3) 7
MR MR R B KRR ARSI RS, B3 E5F KBNS GREREEL—H, 46EH
BB THAERM G,

2. ZESSARHE SHATHEMME SFEMROPERE X, HMHEER, SARME
Hy BERMREIE, SARMEHA, HEEMXIREMBEMEE. EHES, SARS
BMERTH3.6cm. BHREXBEBREAKEL, EEHERTAOEE
22.2+1.23mm, RS MEKE28.6+1.34 mm, Z#¥E, FHEE, LREW, PR
SRR,

3. TE BEBIIRINGTT, RIG24/MTMBA MR IFITHELETT, RIF3KVAS
HEE TR, RE1A. 1A, 3. 6AERETER, VASIWHHAERK, FEEST
FENX (P<0.01) .
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1. HRFCEEM R B EH ARG 5 LRSS E RS S AR LHRFIMEH,
B RITHRGG IR ER KRR T B S H R A5 8055 F R R
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4. BEHR ARG 2 RERE SRR, ERANEREFARNEREX.
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Clinical and Basic Experimental Study on the
Application of Using Radiofrequency Ablation
Combined with Percutaneous Kyphoplasty in the
Treatment of Vertebral Metastases

Abstract

Background

Metastatic tumors is most common in the spine, which is often accompanied by
pathologic fracture and unbearable pain. Most patients are not suitable for conventional
surgical treatment, but only for palliative treatment. In order to reduce the unbearable pain
and improve the quality of life, medical workers keep exploring new minimally invasive
treatment methods and techniques, with the purposes of killing metastatic as much as
possible and avoiding pathologic fracture, spinal cord compression and other related

complications.

Real-time imaging-guided radiofrequency ablation (RFA) is a new minimally invasive
treatment of tumors being carried out in recent years. Under the imaging-guided
percutaneous radiofrequency, the electrode is inserted into the lesion precisely and killing
tumor cells maximally with minimal trauma to the patient. It alleviates patients’ intractable
pain caused by the cancer and improves quality of their lives, which can be seen as an
effective local treatment technique. RFA has been widely adopted to treat benign lesions
such as osteoid osteoma, osteoblastoma etc, which also been performed well in the

treatment of spinal metastatic tumors.

During the treatment of spinal metastatic lesions, we can select appropriate
radiofrequency electrode and adjust the angle, length and frequency time at the meanwhile,
achieving the maximum coagulation necrosis scope and reducing pain in patients
correspondingly. However, there are congenital defects in the application of RFA, such as
it can not guarantee the prevention of pathologic fracture vertebral lesions and the
consolidation of vertebral body duing patients’ early ambulation period. With the

development of radiofrequency ablation technology, some questions need immediate
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solution. These questions are mainly as follows: firstly, how to enhance the range of
ablation in a single treatment; 2ndly, the organization non-destructive temperature research
in human body; 3rdly, the real-time distinction of necrosis and residual cancer tissue during
the treatment; finally, the variation of biological characteristics of cancer cells in the
residual lesions. When we approaching these topics, the treatment of vertebral metastases
combined with other ways is required for urgent technological innovation, in order to

compensate for their own shortcomings.

In the mid-eighties of twentieth century, percutaneous vertebroplasty (PVP) appeared
in France, and had developped rapidly in European and American countries. It has often
been used for the treatment of vertebral hemangioma, metastatic tumors, and compression
vertebral fractures caused by osteoporosis. On the basic study of PVP, Garfin and others
first proposed the design concept of the percutaneous kyphoplasty (PKP), which had been
approved in clinical application by the U.S. FDA in 1998 and carried out gradually in
North America and other developed countries with encouraging results. The applications of
PKP can compensate for the lack of PVP in a certain extent, which can be used to restore
the vertebral body height, and increase the mechanical stability of the vertebral body, and

also reduce the rate of bone cement leakage accordingly.

However, no matter PVP or PKP derived from PVP, they all have their own
limitations. First of all, because the spinal metastatic lesion is irregular itself, and the tumor
occupies a certain volume, it is difficult to ensure that bone cement will be evenly
distributed to every corner according to the tumor lesions. Especially, when the lesions of
the posterior vertebral cortex is incomplete, bone cement has more limited distribution.
Secondly, because the heat production capacity of bone cement is limited, and its heat
conduct is through direct contact with surface of tumor. Due to both the irregular shape of
the tumor and the thermal resistance characteristics of bone tissue, it is difficult to
guarantee killing the tumor tissue as much as possible. Thirdly, in the condition of a certain
tumor, when the load pressure achieves a certain state, the tumor cells or the tumor fasten
will prolapse and lead to distant metastasis and infiltration of the surrounding normal tissue

through a rich vein vascular network around the lesions.

Therefore, during the process of balloon expanding, the bone cement is being injected
into the lesion. In theory, the spread of tumor cells may occur resulting from the increased
pressure within the tumor lesions. Fourthly, because the wide distribution of tumor blood
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vessel network, before the heating period and after the injection, the bone cement will leak
through the vascular network, which would be even more prone to toxic reactions and
damage the surrounding normal organs and so on. In order to solve the above problems,
assuming that if we undertake PVP prior to RFA, which can have the following effects: 1.
RFA can kill the tumor cells in larger scale through its own heat theory and technique and
by adjusting the angle of the needle. 2. After RFA, the tumor volume becomes smaller,
which can provide the greater space for the fill of bone cement. 3. Because RFA reduces
the tumor load and tumor vascular network around embolism at high temperature, the
possibility of leakage of bone cement and the proliferation of tumor through the vascular
network will be reduced through the implementation of the PVP later.

In view of the certain complementary of RFA with PVP in the treatment of spinal
tumor, medical workers who are assumed to do the clinical application research work are
encouraged to combine these two methods. This suggestion of combination has been
proved internationally theoretically with satisfactory results. Allowing for the visible
advantages of PKP, compared with PVP, we consider the possibility of combining the
application of RFA with PKP in the treatment of spinal metastatic. As vertebral bodies, in
front of which is important organs and blood vessels, the rear is the spinal cord and nerves,
have a certain degree of complexity for anatomical structure. The treatment of spinal
metastatic tumors using RFA combined with PKP, not only has significant effectiveness but
also has adequate security. However, how to control the temperature distribution around
the electrodes and enable to cover the total lesion which would been heated without

damaging the normal tissue, is a key component of the study.

The three-dimensional thermodynamic finite element analysis can be adopted to study
the thermal field distribution and heat transfer of bone tumors, and also to reform complex
organizational thermal analysis and simulation reconstruction. This analysis can also
provides a new method in area of the radio-frequency thermal field. There is a need for
in-depth development in research areas, for example the problem of lacking the related
data need to be solved. We measured the normal bone tissue radiofrequency hyperthermia
temperature distribution using fresh porcine spine specimens, and with the basis of heat
conduction theory, Laplace equation and the Pennes bio-heat transfer equation. In the
ANSYS 11.0 environment, we formed the heat transfer calculation and the simulation

reconstruction of bone thermodynamic thermal field finite element model after RFA. It
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supports the further study of RFA combined with PKP in the treatment of spinal metastases

with the experimental evidence and useful reference for clinical applications.
Objective

1. To use the finite element method on the thermal theoretical analysis of the bone

ablation and the simulation reconstruction.

2. To study the thermal field distribution and melting range of bone tissue by using
Radio Frequency Ablation (RFA) Single-Electrode, and do the calculation of the Specific
Absorption Rate (SAR) of bone tissue at different positions.

3. To compare the difference between the measured thermal field and the simulated
thermal field; also to discuss the feasibility and future prospects of the finite element
method for purpose of thermal field analysis.

4. To evaluate the feasibility and clinical efficacy analysis on the application of using
Imaging-Guid Radio Frequency Ablation ( RFA) combined with Percutaneous
Kyphoplasty (PKP) in the minimally invasive treatment of vertebral metastases.

Methods

1. With reference to the method of bio-mechanics finite element modeling, we
established the three-dimensional thermodynamics finite element model of human Jumbar
vertebra, together with the SAR results obtained in the Experiment 2, and with the basis of
Heat Conduction Theory, Laplace Equation and the Pennes Bio-Heat Transfer Equation.
Furthermore, in the ANSYS 11.0 environment, we formed the heat transfer calculation and
the simulation reconstruction of bone thermodynamic thermal field finite element model
after RFA. The analog computation of the thermal field of RFA and the bone cement
exothermic thermal field of PKP in the simulation were done. Finally, the generated results

were compared with the simulated thermal field with the analysis of the differences.

2. Using the MSI S-1500 RF devices and RF single-electrode produced by U.S.
Medsphere Medical Technology Co. Ltd. to ablate 15 cases of fresh porcine vertebral
column specimens, we set the center temperature of single-electrode to be 95+5°C for
Sminutes. To measure the temperature changes around 2cm scope of ablation electrode in
the bone cortex and bone marrow, and observe the coagulation zone shape and scope, we

performed the analysis of electrode temperature distribution in different parts of the
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surrounding, and calculating the organization's specific absorption rate (SAR) at different

locations in accordance with the initial moment temperature changes.

3. Total of 11 lesions on 8 cases of spinal metastases, patients aged 32 to 75 years old,
with mean of 56.6 years old. Lesion in the T11 on 1 case, T12 on 1 cases, L1 on 2 cases,
L2 on 2 cases, L4 on 3 cases, L5 on 2 cases. All patients were performed by the treatment
of imaging-guided RFA combined with PKP on the condition of anesthesia. The
intraoperative radiofrequency ablation parameter was set by 4 to 6 minutes, the treatment
temperature was during 95+5°C, the effective treatment diameter of radio-frequency
electrode was between 1.5cm ~ 2.0cm. All electrodes were accurately inserted into the
nidus center, adjusting electrode angle and the direction to perform multiple ablation for
tumor lesions with irregular shape. The average follow-up is 8.4 months, as a preoperative
and postoperative clinical evaluation parameters ,the visual analogue scale (VAS) was
statistically analyzed.

Results

1. The human lumbar thermodynamic finite element model was successfully
established. The model includes the following elements: vertebral metastatic, L2~L4
vertebral body (including the trabecular bone, cortical bone); annulus fibrosus; nucleus
pulposus; spinal cord; abdominal aorta; inferior vena cava and the surrounding connective
tissue. The simulation results are as follows: (1) In a unipolar radiofrequency ablation field,
when reaching a steady state, the closer the nodes to the ablation electrode, the higher the
temperature will be. In the sagittal plane, the isotherms showed an oval-shaped
longitudinal distribution around the electrode center, and the temperature gradually
decreased ento-ectad. The long diameter of 42°C isotherm was about 44.8mm, the long
diameter of 50°C isotherm was about 28.1mm. In the coronal plane, the isotherms showed
type circular distribution, the maximum diameter of 42°C isotherm was about 38.1mm, the
maximum diameter of S0°C isotherm was about 20.6mm. (2) In a multi-polar
radiofrequency ablation field, the thermal field distribution pattern is similar with the pole,
but the distribution is broader. In the sagittal plane, the thermal field showed an
oval-shaped longitudinal distribution around the electrode center, and the temperature
gradually decreased from inside to outside; the long diameter of 42°C isotherm was about
52.3mm along the direction of electrodes ; the long diameter of 50°C isotherm was about
34.3mm. In the coronary surface, the isotherms showed type round distribution, the

-10-
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maximum diameter of 42°C isotherm was about 43.4mm; the long diameter of 50°C
isotherm was about 26.7mm. (3) During the heat molding process of bone cement in the
vertebral kyphosis, the thermal field distribution and the distribution of bone cement are
basically the same shape, furthermore the distribution range was significantly less than the
thermal field of RF.

2. The SAR of every measuring points keep correlation with measuring the RF power
and the distance pitch with electrode. The higher of RF power, the smaller of SAR value.
Closer to the electrode, the larger of SAR value, and reaching a higher saturation
temperature in advance. In the vertebral body, the average distribution diameter of SAR
field was 3.6cm. Coagulation along with the electrode area of bone marrow showed an
oval-shaped longitudinal. The vertical direction of electrode diameter was 22.2+1.23mm,;
the long diameter along with the electrode direction was 28.6+1.34 m; appearing color of
dark yellow; texture hard, clear boundaries; and with central mild carbonation.

3. All patients were successfully treated and kept postoperative 24-hour observation
of vital signs parallel anti-infective therapy. 3 days Post-operation, VAS was significantly
dropped. Then, 1 week, 1 month; 3 months; and 6 months Post-operation, the symptoms do
not recur. VAS scores seem to be quite lower, which should have the statistical significance
(P <0.01).

Conclusions

1. The thermal field distribution measured by the Finite Element Method simulation
of bone single-electrode radiofrequency and the thermal field distribution in the thermal
field have perfect coincidence. The finite element analysis and the simulation of thermal
field basically reflect the thermal field distribution and the variation of bone

radio-frequency ablation.

2. The Finite Element Analysis and computer simulation provide a new and effective
method in areas of thermal field research. Using computers for real-time simulation and
reconstruction of three-dimensional temperature field of human beings, which is expected

to make clinical oncology hyperthermia program more rational, effective and safe.

3. The exothermic thermal field generated by bone cement during the period of

vertebral kyphosis is relevant to patterns of bone cement distribution.

-11-
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4. The thermal field distribution generated by RF electrode relates to the power, time
of RF and the impedance of the bone tissue.

5. The image-guided RFA combined with PKP in the treatment of vertebral metastatic
is a simple, minimally invasive, safe and effective technology which requires the precise

positioning and multi-departments collaboration.

KEY WORDS

bone neoplasms, vertebral metastatic, metastatic tumors, radiofrequency ablation,
kyphoplasty, thermal field, thermodynamics, finite element, heat transfer, computer

simulation
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RFA
PKP
KP
PVP
VP
CT
MRI
3D
DSA
UsS
oS
S-P
PCNA

3-D

VHs

VAS
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(Abbreviations)

RYE2HZ R4
Radiofrequency ablation ST R A
Percutaneous kyphoplasty LR EMREAR
Kyphoplasty JE M ETEAR
Percutaneous vertebroplasty 2 MR REAR
Vertebroplasty HERREAR
Computed tomography HEIKERE
Magnetic resonance imaging WEIER R
Three diamensions =%

Digital subtraction angiography ~ HFHEMEEE K
Ultrasonography B 75 R
osteogenic sarcoma a2k
Immunohistochemical REAN
Proliferating cell nuclear antigen  3{E 4 B HLIR
Three-dimensional finite element =4FH[RJT
PMMA  Polymethyl-methacrylate RPENHRTEE
Vertebral hemangiomas HEA L9
Visal Anologue Scales MR
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S BARER T I RERERS, UM NBRAZIER YR . IREZEEAR
RICERR, W3 THERBERFRATANRKSS, EHEREREREBEST
FRGTE, ETHERTRC TR FRAXREEEQER K. X8
ERBERUEREHE. APHOEERES . N TRENLRANEBENERE KRR
BT, REEBEKRRER. MEXRENBEHERE, IAEREFETENS
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¥, WRAERANZRERELHEGWRIERN, BEHIEARREREEFTITN
R, FABTHBEFARBT . M FXERE, T4 HHEERERT. ATERMEE
I, BIXEEST IO BUR R ALNER, AT 28 S H B,
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%%, FIRFENFE—PARBNBLHREF. B N—BSHFFEIRNES,
BERBUT AT RGN E. Et, UL ERE, BRI AE T 2818 2
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1B RIFRVIL TR, TS B RAB KRR AR ER FHEE B IEREIET
BIP R AT TR

B R I R YA M LR B R ESR G R Z KN, RBAERBUT, T
ERERTCLNEAMEHENER, $EI MBI TREATFRNRE
REAARGBHERRATHRMEERRE. BilRARRGTHTAERER
.S . EIRROKSE, BE TEREARNANRP AR, NR&REZIRE
NEFHES LML, B TR,

S5 RE (RFA, Radiofrequency ablation) B—FrEI M MMEIRITEAR, BT
FEARESEL. M REREREHEL, B—AHRMBTE. EREBH.
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RERTRESATHEUT, REMEERIMMLERR. BT LRRHE, HEH
LA MEBSHE B> RBTEZR M.

HAEBENER S RN EEBIRR, 5ZAMBNABER™ELHEENE
ERE. EARASRAFHSHNERNEDHEEER, T2NEOTFRIIERIE
HEAE, B 2RBOE B ERR, ST AYARRNEBRETNE, TEE
RLALST B TMEIE B2 I b GRSk R R AN AR R B AR B ). BISMBRITIRER W, HE
EBH MRS ER AT B RAEAMETHR. AF. Posteraro FARTIED
£AFSK, RFAT LUEIEEFSEMSHT R MARE S AEMKE . S EET R
IRFIBRKARKEBE R R KRS HBEHC AT URBEMNETAR, 8
EHAEMESHR, REFEITUERET.

HHWEALN Y, REBANMBTRASBHMEE EZEBHRE. #
SRS BEMOFREEEZ W EASANRERNE. HXRAKREY, 4CI1hH
BB ERBA®, BB SR M B (ED50)441.3°C1hER45°C
10.8min®' . F% 44 B0 FR BE 9 42°C45minEk43°C15min™. Bk, WpK_ERRW]
REFEENMEALREERCUT, REBIT43C. XAFHM RGBT ERE
H e BT T R RS TR IR W, LU AHE (& P SEAT 4T AR BA H R AT 4T P DF
i, MXAEIMERRB RS, REBEHEAESOER, TARRK &AW
HIER, XAHFRIEEARE T LR K.

BEEH BRI RARAEE S, BNFEFRNRECFAHHR, EBH: L
BSERFARLKIGTT B BN RTE BB 2 AR A ERME T KB A: 3. #
TSR HRANRKBHARANENX S 4. FAEAREREAREYERENHEL
Mg, RN, BZIRFAIGITHEHBHEMBEEN B SRERETERIESEESLT
RFAIEST FE B E AR ZHERR B B 47 . inEHE SRR LU T 238 B TS B .
Bk, AR BB BISREG, BRE AT RGBSR BOY — P AR E
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AN RIRE 2 AE O BRI A AR WA 691 Ao sl R AR

BB

2 B MEA R JE AR (Percutaneous Vertbroplasty, PVP) " F =+t \+4ER S
SRR, HERKERRERRE, ATHETHEEALER. B8, BRRNE
SRR ESEMEA RIS, BEAmiensk ¥ HGalibertliDeramond % " F 19844 @it
ERFRNOHEENEGKERPEREGHEFE (Polymethyl-methacrylate, PMMA) A
TGy T 18I R BB B E, JFEI T 2R R . E R 5 KEMRE
B BR B # 2 R B R B A0 B A VA7) B E MR RS R KR, P24 Ak
158 (Vertebral hemangiomas,VHs) , 152 FHH#BENE, 46| BE5F B RN
. HERE B BT . SR 7618 E RIEATRE R, B16), 1661 . 19895FKaemmerlen
SMRERAZRAREEAEBE, 00 EEBEBEFIRBEETH, 26
TR AN AE, FEELD, HRHEEEREARBRA EERSRAR
RIENZ EREBBEARBRENTFRENEZ —. '

1994F 2 SFHERRE R (PVP) B HERERZFRANRBBIRE, ZRAMA—
FIaT A R A RR R E AR, EERPVPRIN RZEHHE, BT AHMLEE.
BHE. WEEBES, EE2NATE R MR LSE &7 A R E A B 1 8
#. BEMEEBEEEMEFNEZK, RNEABRENRKENERSNRESED)
MERMZ RE. EFEERBREEED, EREPVPERSEMAEI AAEL M L
SREVA B IR KR, ER BB RS RET B RS RE N ENRAEES. RMAKN
ZRFBVEPERT EMEERNAE (BREREMENL , TREANZREIES
PIEIRIT 5B RGAL RS B R KA.

ZEHRAEMRIEAR (PKP) REAFHARFEAMER SRR, GafinZ% ¥k
BB T ERIREY KM S M JE R (Percutaneous Kyphoplasty, PKP) ) ¥ 1 #4948, F
19984F @i 5 FIFDAMAE R A F il K « SBARK G B F RSB SRETIEAE
MRS AL, FEMREARRRERERE, X RAENBKERFFRRES, EEKE
ETHARG FHZ). XRHARMEM T, AEEMHEREREX S, WERN
RIS EA TR B AR, 0] AU BAK S R AE AR A0 R BF, 38 e o
IR MNIBERRE, EFERERMERINKE, FUmmm. BEEHERREE
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FoFEXRFHRLZLEAL

MEARThAE, REABENEERE.

FKEIHR TRV AT RPVPHIPKPILEN B EENEE. hT
MEEEER, SBHANMBINER, HEAATRESNBEMZRHSBUERE
RERRAE . FEMERRIE S B KR REIK L HEAR 0 2 v RE, i F05E 8 HEAR O T B TR
F, BiEBITEAREE), EHARER. ERREAENE KRS, HHME
RIS B ML o, A HE AR BB R S RPN TE A IR A 2158 . PMMARA
HH B, e RS R PR RS R EA R R AREAR LRSI
BRIIERENIRR, EEEEREN AR —BERRTEMEARMER. Lis%
F 1999 BT RIIE TR AL B 4 8 & T480°CHIRE 105 4B ] R A AT,
R IR A B MPMMA ] S 340 A T A BUA 4.

Hk R, B4PVPEPKPIATr HEAH B MR AR B IR, EEAEK
REEFHERMUEANRN, AREAXI—EVWEENNFLT, RETES
BMRARRE G EMEBIKRERERED, A /KER R BB T THEH
FLRIRTRE IR A R

S TREAFIPVPER & BFER SHAE, BRERAREFNTIME, BEEEFEZR
EBASHEETHEEBHEMM. Salvatore masalaZ " @ FHFIN N Z B LAR A
P ERBES FEREARFAR B KEREAREBT AR T LS M, BB hFRMN.
MR TE R BTHEATRFAS B RN AR E FRR KR MERLER, SBURMEEE
HERFE, EBHEFMBALK K, HRTERMLERETHZSBHRA, #OTE
KBRS, RNt T RE— BN T LA SN K ME 4B S XM
HRIE . ATV R R R BLEL A 18T 5t T B4 B P 7RI BE AT AT XE BUA
TiE/> T % B3 K5E. Tsuhiro ,Nakatsuka 2""7E20044E FH_ERBES 1457 ik
G, BEUTAR B E KRR R I A82%~97T%590% ~100%, MATIMIVISHRER
B LB S VR aax) AR B R VG T BE T AT X B .

ToyotaZ " 7E20054F IR ERFABL A B KRR REZ M E B EEX B TR S
AN FIRFAR BT BB 2. Oliver schaefter ™ *1@EidBIFTIA K K FHRFARF
H KR BTEARBIBE & 15T 0T LAME B KRR/ B I - A 3857, AT 5142 feb 2 40 L )

-18 -



IR RIS B RS D BRI A4 77 ARARAEAS VAP 78 60 16 R A Rk 2R R

BREMERSE, BARBMIRERGENNEEH, BTEENEKEZAEETRFA
YGIT, THRRBT A B BB AT MR B B KSR A B 395

EISEIPKPHILLPVPET A F LR, S EASMAXER, RAVEZ]T M AIRFARK
BPRPIETT A BB, ZEANNRANE & A RNRZEEME A,
B, BV ZHENEEFERITT —RIVMIERMIG KN AR

EABIIUE MRS G AR B T MR R AN EEE . FA AR
L BRI AT A K = 5 5 A A 2 R TR A A R AL
B MR 5 A R BRI R R, AT A=
B SR E X — R, BB TR BRI N MR AT i A T
TR RN — R UE T, B ERNEER R, RES N
FFN. # di. RESTEMD, HAREEWHEFEORBNA, Xt
RET EMHLNELORE, RERLERRIENT,

ETRANLMGRS, HRTEOEE BN, BEEYIH2 SO
HUARR KBS, 2T W ECTH M = SRR BN TR IR R D K.
E5h2 % BRI AEIISTAT I B . TUBRS KOS SR 2
S, BET 5B — B RN, B VS A R Tk R
B T RAEME RO, B RS R EMAES Y, 1 B iR R ECATIR
ME, FREAFSTEBRG ORI, TR TR E D, ERE
FAU BN RA SR, SR ERE T REENRER. B
6 g P R AT, FOL T M B RN R B T AL R A A, 4
REFEAG 5L WA ERITFOWE . B30, FRTHEML TR
BrEL, 7ER AT RN, ARG A MR R A A
SRR YT AL BT LTRSS ORI S W R 2 R B AR B
B AP, ATCLBUL, FA IR R A M B TR (0 = S R R AT ST o5
RERER, TEEEKBEATOYEEAR. TR, £2.

AR E XNAFEEFEERAX IEETHARH AT EP AR S ES
BERMAERTCEBITRE, HEEFEEH AR R IR E, FURME
SEXHEIL. Laplace7 FEfPennes V)t S 412 A A, FEANSYS 11.0SFETH
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HBRIT T Bxh A BEHERS TS Bb T A kb B e AR S U 25 eEAR SR ATBK & J5 (R B R
FEKEF RO RGBT LTSRN ER, B LEUEMEMLE RO, B
REEB SRR R, FHETRERITESEAT HIH I 8T 4 R0 R A
F. BN, KERBEVEFESHIAF AR B I B8 #ITRFABK SPKPEATIRST, VAS
(Visal Anologue Scales) IE{EAMRARST BiFMIElR, MZBTHARTRZLEYE. F
AR AT 4T
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10.
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13.

14.

2E IR
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tumors and tissues.J Vasc Interv Radiol, 2007, 18(5): 647-54

Overgaard K, Overgaard J. Investigation On the possibilit of a thermia tumor therapy II. Actqin of
combined heat-mentgen treatment on a transplanted mouse mammary carpia.Eur J Cancer, 1972, 8:
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Bruners P, Pfeffer J, Kazim RM, et al. A newly developed perfused umbrella electrode for
radiofrequency ablation: an ex vivo evaluation study in bovine liver. Cardiovasc Intervent Radiol,
2007, 30(5): 992-998
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F—Es

RFAEXS PKP ATy BB MBI =42 A
FH

1. RFA B4 PKP =#@RN¥MBRELRHA

11 SEBHEERTHH

B A ST G 77 b ZE R PR 5005 T SRR T BUK RO R, (B 7E S B8 O T B A
BRHAEERD . ERFARTHAAP, BEEEREREREEENERRE R
FrRRR. AR, BETFENERKRRE, FIRARTTATEHBEIJ7
BT A =R RN B C R AT R RRE MR BT R B T E i
5 R IMAKSEER, X 51 BAST I B AT R, A B0 S R L PROTAR Y,
BEMTHEBRALNIERTIRPHEGOAGER BT HBEERHHEAR
MERER, TRIERRKSEE,

ARTHEREA BB ELEN KRR AR B A—EFRA . BiE—Eh XM
BREHE—RIBATAESHE, AENMRTHBREMEURERETIRONZZE, K
4B A R R B AL BT R R A KA R R BRI RS, b TRt
EARMNBRSE T A#ITAHE, BRTAS XAUEAARKER, BT ERH R
JUFITFEAR B 24 IR A

HRTHEFEME FERRHA T REE S, RETESREREMM. #
A—FEETETE, EUNESERNARBGHT G ER, B e
R R, RESZNAT . #. Bl RAFIES NS, SIREEYH
FHEEBANE, BAMRE T EVHFNELNER, CEERFTEAT. F
RUTHENEEZLRUAZA=ZABER: LHAEHER: BIKBR (BEERN R
T HWRRTTYEREE. B BRTNIETE. BESARIEER. NRAURFER
PHEFAFFFREMERT; 2. KMBB: RBEMSIELNHS TEA, BRWAE, 6
W: ARAFALREFRBTORES: 3 ELBHNR: SAHMERRFR, Hl:
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HHR K IR 22 BB O BH A 7T RARSE A ML A8 6906 R A Rrh TR AR

#ER. BIpRES.

FIRA BT HTEME ANSYS 11.0, LL Pennes 32 H K14 Yt B2 H it
S HE R R B KA BRI T RITER. @il B-RIGRE T EUTFREETH
M B, ARG EKIRKE S A, MEE. BERLRRIBKFARSEE
ENHEIEX.

BA, EPISME I SNRG T I E A R T o R, RS HERRER
P, Bir R CRHARTATEYVSHMATH. M. B, LRSRAS S
ST WG A, BB T 5B —BUIL R . D.Haemmerich*#% %} RITA(model
30)ERNAHRTHER, HIARNMREEARMESTR CBREDS5SNHFEL). Mk
2min &4 F, MARRGHAKEW. BIRAERA, ERFEPHTAESLHANANE
FEREmES. BARRsSINRE RS REBEMS T EANEYERGE, 8l
BEHEEREEMAYESY, £EHFREEATNME, REBEBHTEARS
MR, FHURNBENHTREAE, FAETAE x XAEHELQHRNIENRA
PR, SHEHERBTRFERMRLER. RHEHERTAHH T, AT
B AR R AR B BT IF AR BH 4 16, L RRUIBERHG 5 LR RI5 T B8
matE. FRGHAMESNEREEES. FHEAS. R, AZUER. 45023 F
BRI AER S MR, KSR EHAANEFTSHHREAE.
XAMER B AT LUKV RIS 5 Hh i 4 A B el B AL A R R A S - HO .
BRARKBIAR, LABRKBIZEEESRREEBERIE. BRALRE, BEHH
WEEBT BB ERE, MRRENRZEESENNEZN, —BAERH.

FLRARE AT WAL, SN ZADHRR- RS RERRIE TN
AV, BRHERE-¥BRL, & TS RERGTSERNCMEEKER
RBEFEME, LB PKP Z iR AARK iREHT RFA HRA ATE AN Z 270 E K
ik, URBAFKEFRAREEANZEEHNZL, FXEMERBT ML
B, URIEZIAT HENEEENE L.

1.2 H T EREEIR
1.2.1 At EAER
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HEOFATHE-ANREXFHFNBREI GRILEADES LY, WHEBHRK
BEHER. BBE. ARER (RER) F.

HomEERANEE—ESE, NRETEER:
HF-IMHANRE (REREBORARR L)

Q-W =AU + AKE + APE

R Q — M
W — fE1h;
AU——FR G N #E;
AKE—— R 45 8
APE—R G %4

MNTFREHIEAEHRAE: AKE= APE=0;

WELEEREMII: w=0, I: Q=AU;
SHFREMNI: 0=AU=0, IHRAREHHEZTRENRE;

St T A B B - q=%‘tl, B AR B BB g BT RAARMT L.
1.2.2 B 4i R B =B 5 X

1.2.2.1 e

Rt ST X5 BB AN W2 AS— R R34 2 TR
HER TSR A R e, i SRAEA B A, q”=—k%:—, R g B
FE (Wmn?), tHSHEH (Wm-C), “-” REHEBRMEEREES M.

1.2.2.2 #3 R

HRRIEE AN RE 5 ERAEEMOREZE, BTRENFEIENRAER
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AN BB B A E O AK KGR B U B AR LR TR AT

. BXFHATUY HFA: BRMRAEEITR. HodHHF A NG R ER:
q"=hT;-T,), RPhAHREREY (BRBREAARK. SAFRE. BRES),

T ABEARENRE, T, vBERENRE.
1.2.2.3 s

REFEYE RS R, FREEDEREERARNABRTRITE.
VEBRERE, BANAEFORERS  BEIANANRERTERERAN R,
MABFEREFA . LHL, CEEZPHRBERHBAERS.

EIRPEEEERHANNBNU LA ZENES, RTS8 MY kRN
BHIBKAE. ENZENERBEETURANEF R FREZ2HEXRI

ﬁ: q=8O'A]F;2(I;4—T'24)y i*q%ﬂﬁgy E%JEQ‘T$ (%E)’ G%%%%
—WIREBER, 41k 5.67X10°W/mlKY, A HESE 1 WER, E, BB

S EEHE2HBRAL THRHNE I WENER, LABRNE 2%
SHEE. B EXATUESE, BEREBEFOAIMEARELLEN.

1.2.3 AR B ®
1.2.3.1 Ba& e

MBREMNHERRRA 0, HARGHAEN LRGBS =4 PARE T HH
REMNE: q otq 2a-q xe=0, MRFALTFHIE, EREXITPE—F SR
EARRER AR . BRARMTHRETE A (LERFEARR)

(k)13 ={0}
Kb [K|WESEE, BSSHMER. MARERENERTREL
(T} % AEERE,

O} p WM EHE, SARER:
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ANSYS FIHE LS. HRAESRURFRMNLTEE, £R[K]. {T} Bk

{0}.
1.2.3.2 A #

BASARTERE N RANMARA TR . EXMERFRENEE. AR
., PHFEHFURRTARENERETHERMN. RBELETERE, BESATFE
WURIEHN (UFERERARR):

[c)7} +[xXT} = {Q}
A

[K)hiE SR, B8 SRR, NRERRENERNBRAL:
[C] 2% b 4406 B, % 18 3 46 4 R O 80 |
(T} A% ERERE

() o388 3 B 1 5 3

(O} A% ERMERR, AERER.

2. RFABXA PKP i T HEE IR R =4 h ¥ B Bt

HFRITHS AN A=NDE.

hd ﬁﬁﬂ‘ﬂ Eﬁ

o KR HEmEMITE

o RAE. IR

AHFRENERTER SIS EBRHER ANSYS (11.0 iR) BHRITEFZEK.

BEAHSET RWEWHFERTERE T FED, FRELHREREMT 2
Sreft, (E1SAERY S AT AR A B A T HEAR BB RS
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HH BRI B AE &RT RIETTRRIEAS IR 6916 R AR RAE

2.1 g—L2~L4 ERYBAN%FE R ORI E T

6 LTI TR, X -F 0k = 4 (A 5008 B K B R 4 3 R e A s
BRI, MXREMZFBOCAMN. Tk CT %, REABNRGEEAKRE
H TR Z LR RIORHE R, 2 AR T . EEE R TREKMST, &
FR—E— XA A T ENRETEN IR ERLABRRETER, E =% E
ZKEH.

R Rz EAEY 5 E B H 4 M E(NURBS).NURBS # & B AR5
R 2K LR R AT MR AT 0 4, ST fe sk B 1 R AL Rt L, B
PR 7 o 4% ) 2B o 8 SE KRR FE B AL A T A - A SR NURBS il T AT R Y SR T
RIG, EERRERE M EER B A EANR, AR =4 KRR,

mERR, APFFEAN A TRMEADBE, M TESYSAEERnEREES AR
ANCBRLI: H—XAZME, H =% NURBS # iR Bl s BIp B .

2.1.1 TEESZHRR

AR ERA CT Tiesth AR E L ERET CT RERVER, HERERERE,
EE—EXBHER CT BR, PHTHEBEEANTER, F#{(E345 SIEMENS CT
L, BEE N 2 mm, (%47 % DICOM iR ER. BEFRIRAHRE, &EEA B,
53%, k& 72 kg.

BRI A Mimics 3k (LLF)EF, Materialise A 7)) EH DICOM R HIE 1%, R
WEASKBEENESR, @IBEMELRHENRBRRRIE, BRI L2-4 HAS 4 KA
KER, HTFMBEHR—RTHARN, FERNEMRMEEREAERAK,
SAE T 28 T HEAR B S K 15 B . RIEERA S FI A mask B NEEIATE L2/3
L34 MHERIZALL, FHE. A TREEIRMT RS (0l D, HEBE
TREMA=4)LAER (8 2). BERH N AR .
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A 1.Mimics J - FIEHES S H(G BRI B 2. FEHE STL =M MigHEE
2.1.2 LARIMHR

e R M A NG W T2 Geomagic, 7EH A HERIZE [ rif B (Point
Phase). ZilIJEHI B (Polygon Phase). filJEBi EX(Shape Phase)’§ =/NE IR BL. 7EmiBY
B, SMAM A ZHIRATERE, Rl TR A LB KRR A ELEER . TR A
Z AR AEA AL LB . E2EH B, BRET MEMILERE. IR
EHRIEX =T TR, FPRIE R KM BERR, MBS HINE . BRIEH R
Sk R RV E A R 0K, Geomagic ¥ il TTSREE T M 2 K1) 23 B 5 4 A AU i T
Rk Gl ELMAEHS A B 4% (NURBS) il (WA 3).

213 HFR BT

M Geomagic B 4 Fe ) s A BER! IGES U4, 7T LA S AN IR JC AT 8K 4 Ansys 11.0.
{E Ansys 11.0 F@ it Xt & B R AR BB AT i AR 1, B3I — H A LB R I LA 1K
R, XHXBEA 5 SRR A IE SOLID9S (=47 A DU TS tk, 4% 55E
B F X R AR (VBRI R 53 W, T P F = 4 AR A 0 T LA R RS SRR 2 #T il
B BEATRERIS . BT 334703 N IT, 132467 MY A (B 4)

=30 -



S50 K BRARA 2 BB O ARFY R IE 7T HARAEAS I R A 6 16 R A B R AR

B 3. 1 EHE NURBS sifftii & B 4. L2~L4 T B =4 AT R R Y
2.2 RE—=RNEFRTBRBNERH
2.2.1 A A RS AR
ERAEA TS, FERAT W0 N IR LA R AR R4 4 A R32 7 25 A -
2B A 4L 550 B R A R HORER S e #4
QIMARTVIRIREE A 37C, AFRIFBAL A AL LI EHLEZ 2T

@A BT B K IR B SRR 37°C, SR o Fbkii g 2 2
5 ¥ G 2R R HR

@ ESHFUTIE 460kHZ, Lh# 150W, HRLE AR 90°C, WA Smin;

GFE HEAK G 3 B B KRG 5 A, BKRBIRE A 50C~70°C, 15

60°C, 1] Smin.

2.2.2 MHRRHE

=8



FoFEAFHEFERL

R 1LEYARBERHESH
it | mBR | BeX |FFo b e i ARV

o ¥ e | o(s/m) | KW/mC) | (kg/m3) (Jkg'C) | (kg/ssm3)
B R R 7.3 0.028 0.436 | 1.79E+03 | 1.30E+03 | 4.20E-07
L/ 200 0.65 0.515 | 1.10E+03 | 3.96E+03 | 7.50E-06

BE¥% 150 0.75 0.65 1.40E+03 | 3.96E+03 -
IR 120 0.70 0.55 1.20E+03 | 3.36E+03 | 6.50E-07

1 3 118 1.1 - 1.06E+03 | 3.96E+03 -
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V(-eV)=0 8}
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EME
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E FEAYHRFTRFFAEE, 74 Ohmhn# 8 R, 5B A A TR A LU R R #h &
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0,=0.50, | E | ? 3)
DA A A LR (T )7 i — B T3k Pennes Y5 TR R E
pcgiuvmvn 0400, 4)
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d1/dt 0.72975 | 0.04872 | 0. 88666

N R

1 BURARNESteRaT I, B SN E SRR A K,
AT, A TR .
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A BRIRE 2 BB AT RS A AR A M I /8 6916 Ao R sh R AR AL

2) EEEWSHARMESE R, ALPHGUEK, WEE LTSS, 3 —=4
e BB RS A A 5 AL AL L B /) . s AL IR B B e iR
Fir i AR R L R O 40w, B3FE KT IARSLIA, X th bW iz KB fT 4140
AR PTZE B 3 KT HAL e 304 .
3.2 HEREXEENEE
LA S B B B AR AT s, SRRRANE, ARAE AT OB hA R R X A R
YWY, BEEG, PO, GAREW, TRELRE AR2, EH13, Bl4).

R 2. HEfRRA T 5 DX I R 0 58 (LA mm)

&5 2 3 1 5 6 7 B 4 10 11 12 13 14 15 -1y

f# 2.3 21,6 20.9 224 22,7 232 21,9 227 231 204 23.2 @25 209 2.6 231 22,17

L Eind I6.4  16.% 158 17.1 6.9 17.2 12,9 6.3 173 146 157 161 147 152 1T 16. 21

G916 L&

6 6L

B 13, H2 J  dik [] X ea B 14. 35 51 A 7n

e I
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R ]

EFASPSS 16. 03K MFATHVHEHT R, B b A AH 7] AL b 0 5 5 B VR FE B AL
AR EX BB ENRESSA, EANLRHEREL (P>0.05) .

% S0 W15 35 S A RE AL R S AR [ X Y E AR O R IR R R
16.2140. 89mm, ¥¥HAR T W K2 K22, 17£0. 94mm.

4. T

SRR B Rk SR HUAASURE Y AR R IR B, fF4ET
WHETERIECR B TRERTRAEBRESH, JHLEAXS0CLL R, Faaan
RAERK. SAHEEEERTE, ATTEZIMREABRBRA B . 3P RIRKLR R,
SHRBBAL TR TR, SHRRG 00 55 B S fe. A0
AEGHE. IREERFX.

AL IELE LKA HARL S 5T d6F BB R R R E, SRR EA
LLLRHE (SAR) ELTHE, B R AEXFHE - (#ER), B (Pl
B 5=, HN iREE RSB AIT A3, FZI00 A8 IR X 80 W
B/, WBEEAG, BIARMBIERSOERE LT, ETERHTHAMARER. X
BRART &S TIER. 4REY, BETLENE R ERREREX, ERRgE,
R EFER. BERCSHLWERAX, ALFHEFEK, WEE EASEE. R
SHHRX R BT R, B ARG R ARTE AT AL BB AN B S AR KA A X Y
BWEARS . LR REUET RPABRAPKPHIT B A=) 8RR
MERERTITHE, HE—SHARERRERN. R2H.

A8 THRENBURER T BAR BB ARMRBITE. HAARN, BHM
T4 A SRR T IF B A" . Overgaard% 19724 & 40-44'CHRILAE
1 by, TOxHEHEARF LR BRI E. LundskogB "“BHFTINN, &40 M i 2
BIEH50°C 30Fb%h, 4-6minBl RAAFHNAMIAZE. BATAA, 50°CH M8 it
TR, 50°C LA ERNB K B E BB . HEEA S X BB AR A SR
BREERAR, #TARRE. ARERRBMHFEINA, 50°C 30minBla] {5
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I BB 2 BUE O AT K6 S ARARSEAS ML 78 4 16 R A sk R R

SRFMERAR. FELRRY, BHLRERG R E50CU ERREX, &
A HITHREE R

. DIERPREWHAAHBEENEERRZ —. DRLATERRRERE,

FRALEAK. Bk, MEERR LERESRE, B LA, RETHAERSER
153, IBRTEE M/ ShRSRM, SHHEHR~ENRER D REERE M HE S,
HRITEE R/, Skrumeda® "R & T RMLR, BELIEHITIE., KRN ET
FABKKSSL. 2 LRRIEHXTARSE RIBKRER, REDERERAE, #
&SRR EABE .

S EH R A B A LURSEAL KA RTER S S BT R A AR K
ARSI Z B A EH X", BRI RIEST 6 I BARE B AAR R B AR R F AR
By, EEEMEP, FEFHRBKERM. PRIREANERREBRT LN, BEE
AR FEARMMIATE . BEAREEE, Rk ABERBREX, A8 B IRE
WK, SERERERR, HRTEER/N. SRIRIE, S5 BARZE UL PR AT
BB AN 2-1. 6cm™ ™. TillotsonZ ™ HFIAN, B B ML R B REBUBHE Z AR
X, AFEELA0.9-1. IcmBERMEEGHE. ALRER, EREEFH, HRTEEER
[i516. 21mm, TEEFERAK, XMHERMFEHEER. BEIEARBKERE KR
RN, ALURBRTTRE FTEEEEBRANSS L T . 57K RMKAR
M, BRRESFEZHKSANR, BES, HRUERKANE Z. k&R
NRH, FEAHAZRE TR ANES, INREEERTHEMRHERGT R
FHEEN, TENEERTERRFAERES RPFEEREAIZHNE, KR
FRITIZ 2. S. Nahum GoldbergS™BIA KM, HmEHEMMRAKNDE IR
REKENTRESBEEAX, FRET, 2HFEK, RENEXEH/, BEER
BRI HEARE S, MEFFARERDFIenfBmiHMEREEER. AXRE
RtR, BALARBRFAERAGTERRD. REEXEEE, H¥A550CL L
HERX T2V S, TREEEBRA R LM TF0CHRX, HaEhH EEXT
BMRBREKE, BEHETHTEERBRERITL0. 5omkt, 5HENL2mmi R EH . X
BT BEEOHMBH LSS, SHAAMMESRE—EEE LY X T HREE.
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BmARK I, FRESHREHNESCHEE—EBER LTS RARN
WRTEHE . BTSN ARHERARDH BT HRG=H, TARTEKE
Bt S5, Eit, EmALKK SR U—eRE LB ARERTEE .
BEE KA XM AR E t, B RFRTURER. MAOBRUKRT KiE#ER. KinYS
LR B RAKA R BRI BN T FAZNRTEE. Martel JE™ AR R p
AR KA R R ME AR ERR TR RY, MEEFRME EXHEER,
BRIEES-4min X BIRRRS, T H, #HHENEE L, EERE LM, EXFHERL
itk F R X WIS 2 AN R A R LRI R, W
BEERAFFR, HEpEEBER. bty AREESHAGHEX, EAK
REFRERENTY KEMEE, X5RDEFERAHREE—#, TREHER
FRAERE . F. Rachbauer®™ FKw R B4 MR A H LR, RAERFFA=
AEREIcnHIRE X . ENARRARERTFRESFERXRHERZ N E) 2
RERBYTRETRERE. 58— SRR ER, X0t 85 A ECC T4
VO R, EFRE SR, #p A 2R B, RIS ATk 6cm X 6cm™ ™ . ZERFE
FENBSRAL RN TR, ZMBRENARTZ. EEFEEERLT,
GEREBERILFITH, ¥ XTHEEE, BERSREFREERLT, BA4RE
W REEH R, FEERLEPABRIT, ERAZE—EKRE.

HRA G M FRH AR AN FEREZ—, ANBRABEEHARSS
ZESARRGRERREZ —. AXHRIEY, FEEFARNE, KESHER
aHhg, IBURERMK. HRTEEBA. SCRIRE, SmAER S ER <3mf
BB, AR, BT MRS, AEERRERUCR; TTHERZ> 3mi L,
WS, BEAEK “HUTRE” MM, FHMATEERESE D, TRIPEEHHAR
SEWR T . F. Rachbauer"“i\ Yy, §F S AT 2-3mm/N ML P9 ML € B, 722 P A
B, Ao ARBE, MEFAANERKNEFE, BMERESHEELRYITH
BER. ALREFHEBF AL LET, RFEMOREE. £RKETP, b
BB AME A M AW, ATERGTHELENDSA, BiELERERERRE,
AE—ERELY KERTEH. AR, B4 iR o] 4 £ 2 H 2 > 6nmi) i
EREBIR. R, ATAERY KSHEE .
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ALRYIS AT SRR RE LR BT EL A AR S R EH,
HEREARIET B —BANZERNZMRE. X0 FERB MR T
RFABX & PKPIGFT R BB A AT ML S RAEFHHAFR IR, RN~
BARMFREBYL T LRKFEMFHER.
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HIH RS2 A6 BAK ARG AR BRN B R LS TRHMT

=5
RFA EX & PKP j&97 B+ ¥ 1EBhIE rY s BR Kz
B3R

1 BRER

HHRETRS LHRTHEEBENE, SESFRENEHAELZZH
PR, KXY BEBAESERATARIGT R RN BHGT. A,
e PREEIRAELBE TAEE AR & MHEGT FEMER, FHETERREG
FHTEETUUR TR R R ER L. NTURERGREL B . #HEZES
MR RAE, ARBEMERLTIRNAR. RELERES.

LN RS S T HIMHBA (radiofrequency ablation, RFA) ZIEFEFE
R T RNET I E AR, MR R R A FRLS/ R R R —E
BREGREERTY, RERERS, HRED, B ZRATHT LR
. HEHREANATAEMENREBAANGT, SR TEZHOBESHRRT
WEARRKRE. RFAERZRFRHHENTI I TREFREERL, TTERENI)
ENEZHIHMEHE, UB/MISMIBRXEEERAKEHME, o LEEMNE
SIERME AR, REBEERE, B—MEXNREET k. 20 4 90 4
AREAR, SH5H R AR B MEVRT PR ASKRAH SR, EEMBARNIE
R A A FR, LA Ross™H1 Goldberg™ AAFMBIHFA B3t RFA BT T
RENHEER, FEEFT BERTF, *HHMBREME SR ERET T AR,
HPREZMRBEBTEHRBRREARRRAANRKZ B, HHEK RFA %
AR M ERAIE 3. 5em~5. Ocm, f# RFA TR EH THEAORE™". B
RFA ERBANATRLBBRMREMEDERSHE. FRARBENET, XE
HEEB A RTINS T RIFBE-

BEE SHRT AR S, aUFERAHRE RSN, EE.
1. 1455 RFA BRWIT A BIEREEIBTR: 2. AMEARARTHIE T R
i 3. WTERPHMFEHRKBALNLHE S 4. RERREEARLEY
ERER B,
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————

5FRGTARBELE, RFA Z2NUER, QMED, KRER. EHE
HEAT SR RIEHFERRIOFEAR, HENME, BREMKIPTRFERTESL
HEAMKHMBIA. ERA et — S BEERARNEBRMZEH R, RFA
BT BEBEMERNTACEEE RS,

PR BB RIAYT, RFA W LUBE B S @& KIS S AR A 3t
FERKE. MRS RABRAURKEBRL. SBEABHRN, &
FLEE B SRR RIESR, HAERIEBERELT RFA 1677 5B LR R AR B
PR, MEMEAREURNTRERH THESNE . Hik, 5548585k
B, BRa AR iR AR B R A — R AR E R LR,

ZHH L N+ERTH, EXREURTEEMHEERE R (Percutaneous
Vertbroplasty, PVP) ¥, #Z&EREEFRERE, FTHRTHADER. B4,
B RBIAES RN ESEREA TS ZBARERERE LD TR S
B /K% (Polymethylmethacrylate, PMMA) i A B HEA 2 P ™', ik B R e HEtA
BIEEY, BARIZBORGRIF NIRRT, SR (AR RIIK R M AR B
Chssl ERBEIREMREE, FABKRIBREREY. EER, EPIRZ
BHEARREARMER L, Garfin " EARE TERERET KHEEEE HBRER
(Percutaneous Kyphoplasty, PKP) f¥it #4948, F 1998 SFEifiit 5% E FDA #EHERY
RFIEEK, EILEEREEREHFTRFRBESABBOBR "™ . PKP 2H
REE X ZEUSI S THREEBANEEBEAER, E—CENTHREST K, £
RRHEARR B PR~ RERAZTE, BHRER, EdHEFERKESD
TrRZEAEATRE (BF)&KE PMA, ATEEKESZEERK, R
STRRHEA RS EKRXHE, HF TR MBS LEEAXKERE
725,

RTLI 2 PVP &Rt PVP SUARTA H KM PKP HER, BEMHBAEBNE
ft. 8%, AHEBHRLEESRAMNN, EMEAS KT —EHER, #)
SRR E R R BOR SR B KRS MBS — A%, REXNTHRES
B EATERRL, BRKESHTBEEGRRYE: K, BKEAS=/iEEh
AR, BREHFXEETHENMEEREASHE, BEBROTRUNER
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HHH RIS 2 B BRI T AR AT B 60 16 A R TR B R

AL B HHIHRFERRE, RERIERFEARR TR BK B

ALUE— R ESRE T, i 40 o sl 48 2 0t 7 T 853 /A8 BB == 5 WO Bk
MRETAHEBBRREFABEFAR, FHERIFRILEMEANGKENLRESD,
B S B AR R A P R TR AR B A YT R T REs B, Bh
bR MLE MBI 20 A0, BKREEANERBMZiicBd M EME LN ESS
ISt R N R B IE % B AR A Bt .

£ T RFA 1 PVP #EGT7T AHEME LR A —EMEME, TRRKIESEN
BT A RIR BRERE T LR T ESE SRRBITHANNA. BSEEH
W FEIERIN RFA BCA PVP 77 B RS, MR RRALBE BT H
X TR MR a7 EE T T A

PR AR A EAMER, BIRTUMRERROR KM AAR, XL R
IR bR BB EYER .. % T PKP th PVP BEARAGHRAPE, FUEETE
PR TAE PN A RFA G PKP I BB B8, #ITTais.

2 ITHERER
21 EATHER

2.1.1 RFA

RF (Radio Frequency) ZE¥VT T84 7E 100MHz AT Ry R . SHUME
VAR EEVARTETFEIERAMTAEERNE R LT EYALERH®
Wi R A R T A R 1E R ™.

ANEREKERBR, ESAHERTEEAERET, HEREET
IR B R EEEs. ERRARERRIERT, EAETHRRNKS
MEREMPNEHEEERES), NI~ EESBR. EFRRETSRAEA
SR T B R E RS R A B (M BRB IR FE T ™= . A FIZE M AR B S R ALK RY
R ERBHRARINEALR.

HERS FAKIE. AREESRSERTRERERNBS, & BRHE
RABPEE T [RIE 3 . I F B3 & — R B B AR T . ERSAE R BB EA T,
BRTFARFNENBIEMBRR. BRTHEAZRREREY, 5RBAR
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BFEEE, FEMERRE, MARGRNER. AERERMBNMELER
i, ARBREEMEABHE. AMGARNARBESHARAMELTRES
B, AMENBAENERED, HETAFARNBEENER, FREN
R, PR S . RFARRTIRTEEE o

T UL R R =B A R BV REE Y, REX G L%
KIEREAHIE R T RS, EHEALARES0-110T, MTIARRKEH
MR BE R, TARERARTBZE™, NmER “RAKE” KEM.

SEARRhEI A9 RFA (Radiofrequency ablation) & —F X0 RS A1 B IR A

. ERAEMAE. X £&. CT. MRI iRE5IFT, LEHBHRESREREBEH
LRERNBEMREIRAL, EidH R E BT ENES, BAER
460kHz~500kHz 5137 Ll T e B iR e X B MR AR N, FIAEAR
1 B F RS TR R T R SR E R, EEARE G =4
PEMES . HEEED| 60°CLL LR, MEALRFERT MR, KEHAR
CRIEAL) EREER (R BHLBRE (REA—H), ARALRFABE
BRAREE, QBARET P DNA, EREREENAEIR, BETH.
Fr B e 8 PR B A SR B SR PR T B — A RS, U)W e 88 L A B L R R
CinfE 2) ZEfhR B AR AR E A s AR SER, e A ERIER A58
SHEXRM MBS, FHmTUREREERALMMFY . Rossi F#HITT
RFA HEhY) RGP SE 3 , & ILAE sk 53 400 R B 7= A B S S URSEAL I KN TR
E5HSUTRAMEHER. REBRMKE. BRHNZRS A, REHAR
PRHLANIFLER A K.

Bar, BEAMSHRET AR BEESH: RITA Medical Systems (Mountain
View, CA), Radiotherapeutics (Moutain View, CA)f! Radionics (Burlington, MA),
WEXE FDA #t#t A T HH s i Riasr



HIRK BRI 12 BUG D R AR ib 77 MRS AS b A8 6916 AR A0 S o LR R 7

B2 RFAPGEBERREE

2.1.2 PKP

HIKPEBIEAR L B B K IE NI TRAL, LA RIS E B el ki
B, RGP RAER, WRIE BT R ALA R RS R HER SO A
(PVP). JEMMRIEAR (PKP) (@ 3), E& &N EHEBRNEKEMETS
—RFIVGEIFiE. PVP HELETF RFA REIIGAR N M0 8ele, E+REA B
V2 F, 0 PKP 7E 1998 454" i3 3 (K FDA B84 R A F R . Bk R A LLE
G FARM B B B B B R IRARAER TR R B PRI A R
. A TEIMTRIT k. B BT HORIE BUR O LEE AT A2 B /KR 3R
FE T HER IR P GO 4 N T HEfRm R i . BOK IR AR PR AR BT
LR LSt EAISE X P
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B 3 PKP BRE Tl R EE
22 BEBREG
221 CHE X XHBRBRERSE

C e X JHURBEREAARPHIN A, KRG8t T R AR I RN .
A IEIL T C TEH X OGHLEA M BRI R, T LURIE A i 5 ) 28 A
S ATOHLET BIAL B LA IR KT I At B4 . KKFE T A KIERIE KR
JUE, BT FRISRE D EH AR TR0, 8% T PR E IR B A 5 S,
AL EAS 21T F B B2 A S R B A .

222 CT3I8RBERS

CT RS 7R A U AR R 38, HER A HERMH BT X £
Fhi. CT MR LGH, WLHALNHLEME, EEOEFERRY, 8
wEMEAE NSRS, WA BRI R B RS A R A S
o BSOS F IR AN RN BN K. CT KA R P MBS R,
RE T FROFBEMZ 2. CT 51% T4 RFA+PKP BRIIFRE, 8
G RONME, IR AT LUREIEAT I ALAE, IF BN (A A 8 K8 R 2%
BT AR BRI IA FF, JREB IR RIS S0 RIT FITUG BIVRAS
AT YRR

2.2.3 MRI BB E%

MRI fi B 2 FIHARR RS, AT Bonimes. JAaas o
Uk, RULAE PR RO PR B BTN, (75 5RBEAIZR (L nT LURR {155



S RIS 12 UG O R R 7T MARAE B P I R 0 1 R A i R R 5L

AL B REF A PR L. BASINIR MR AR R IR MR 5 MR A i
RISKBRACHR, A BRI R MR, SRR P AR A R L E AL R
HEERA. B, MRI SR T i@ B & AL EE AR E RN E NS
ZHE.

3 MRS

3.1 BERNE

3.1.1 HEHBAXE: S-1500 B HUX

AT R EEEEREARE R AR RIS EEEE T R RA R
(Medsphere International,Inc.). (& 4)

| "/.——;"
\ 7 & T
o —

-

B4 S-1500 B4 5

S-1500 B SAR K S KL
P& RF: 14.75cmx 17.0cm x 5.25cm (W x D x H)
#H: 25 pound (11kg)
. 0—150W IhRRPOFHL: +10W
#: 460kHZ
HiJH: 110—240VAC, 50-60HZ, iffiFFiy

REGE: 15—125C+3C (5 /ML B AERE)

<BT=
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FRHTEME: 10—999Q£200Q
eI, AR R GR ) R sh B I (PL4E
3.1.2 SAERE

ArE K FlBERBEARGRAFBMEELEEBEARA A
(Medsphere International,Inc. ) .

MSI SA FREARTERL (B 5):
R~

HHKHE 15, 25cm
EEHHME 13, 14, 15gauge
% [ lem%0.lcm

B LRITEHZ 5. 104 15, 20mm

B 5 MSISA Hi#

MSI TA AT A DR (M 6.1-2):
Rt

K 15, 25em

EEIME 13, 14, 15gauge

% M lem*0.lecm

Wi e RIT/R 512 20, 30, 40mm
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AL HA50Q
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Mt S EE 2 B ILH =M Q
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FHE L E
LT R KA
fide KR E
0~45C
3.1.3 THEHE
ABIE BT DRI, JT O & T Mg 55 HA2 3. OmmX 45mm, 3. Smm

X 45mm
Cooker 2 & /= f& F RIGE K & — &
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H 3K R 22 B TR Kb 77 RARSEAB MR R 6 16 R AP Bk R SR

B8 SEYV KRS

HER R TEARBEME: WA EESr SMAMRARAR [(BAEW GR) F 2002
22030120 5]

7E4f4%: 5ml. 10ml. 20ml
WA WOERE 100m1, BXTIIR5E 50ml.
3.1.6 HK¥E
IR (S BERD PMHEMAEHE K (Bone Cement)

Kig: K& E LIBFFTAT (Tianjin Synthetic Material Research
Institute)

CES7 880 = aliE) S ¥ (&) ZBIRA =¥ 20050071 5
ST R AHE BRS: ERZMEM (M) 2005 28 3650267 &5
PR B EL 40g 30g 20g 10g
#ikL 20ml 15ml 10ml 5ml
HAKRHEZRM: 23CE1T
BREPHREOEUDT (0E1):
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1 FKRIERERL
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R 0723 BLRY T 84 B
[#4L 6.5~15
32 FHEN

W PRIEHL 8 B3t 11 B EEE, TR 32758, FIYs66 % it
T L1, T12 Ef 16, L1 Bf 240, L2 Erg24l, L4 B340, LS
ER 2 6. MEBRELELSKTITHBRFEENLSF RFA BES PKP #1TIETT. R
THAHBSERER 4~6 S5, RITIRE 9515C, SHRBRAMRTER
1.5cm~2.0cm, P AREFAERIEAIE B b0, XTT B RN AL A8
WA M ZRE#. RiT. REHIT MRI LA, #1TREEMNL. B
W 6~12 A, ¥ 84 A, MEHAURER (VAS) ARG REKRKITHIF

B, MEA#ITHE M. (WK 2)

£2 SHIHEGRBHMEBEERLLE

J4E 03I DA W L S W B 5 o (1]
1]|XIXX g |62% 2|L2. L4 |AT%IARAE 12H
2|mixx 5 [70% 1L1 HU 9 R 7 9H
3|7KXX 5 |15% 1{L5 fit FR 2 7H
4|#XX i |32% 2|L4. L5 |ARBREEFEE [6H
5(#XX 5 [62% 1|L4 it B 7 9H
6| BkXX T |5T% 1T12 B IR 8H
7|#RXX T |17% 2[T11. L1 (FLAR# 6H
8|E XX 5 |48% 1|L2 ef 1 W 4 o g 10H

4 WBITHE
4.1 RETHEE
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HIH RIS 2 BB D AN ARG HAREAS PR 6916 R A LR

BT E . X BE OB R FUETIY, SR EERBERR, DB
BT . RETEARNEOBRE. WEMEE. FHEEMUA X &, REHERR
CT HFEM=F TR MR FHMERNEGHEFTAM (ECT), B EE X ARM
AYBRERRTIH, FRET 65 ¥ BEFTHTOMNRRE. NEELE
MRS LT R G VPE, BRI KD U RS ARARRERHLAERE,
CA R X T4 S5 MG AT 12 R il IRIBZ B EDRBIR Z R TR, &HEARR
AU B AR BT A AR A T X T AR FERA N B 4Bt
w2 KRBT R, AR BRTERCER— R E N 30%~
50%.

ARAEALRETARMEER BT PN EREERT. RiTHE
F RIS R AR, LR ARTER . N TRE ¥ B iz £ 5 i EAas,
A FARAHTRBHFHZMEEE (DSA), LERTRBLENHRESRR
2, TAEE A& AT T I 4R 28 A ML P I S X 8 4 TR SRR AL T A AT R BB
GETR

4.2 R

BAEMET CHE X AR CTHREFE L, TEHARHERSE, EFR
XNH, HIE RS KANRIEE, T8RN, BB R S E MBS R
REHAT R ZHE SR . RRBUH R X AR K E24 30cm,
FAERM.C B X YLK CT A e Aw AL H , CT 134 2 E A 3mm~5mm.
SRR AL R AR A RLHSRAR, RAeb A2, g
SRR FEIE M KB S B A T, SR T RIN F RIS R K
AR A LT E, DHERCREM TR RRALIT R, BEREMERRERR
ARTR, HRE“N” 745, £ “N” PRNOTLSE, FREFUENBIR TS
EHEEE (WE 9. B 10). FRIBVIHRKERFAERD Smm, LA THE
A, BOMES RS IE MRt RIgRAMBIABE T, EEX
TRALERAL B R L R F B R R, BTt W FHDH, F%E Cooker 24 H]
FERERHEREERMARL, BESRLALSUE FRRERTRRERE.
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H K BRBA S 12 BLG I Y RI6 77 ARG AS I A 6916 R AP R R AR T

B 10 scARBERLF RIEA 7 WAL E (AJS-BTL X 2k Bn F RV A R BIRE 0 AL
BT, B X & BRTFRIEREIEHEARE 1/5 4

RIS b8 BLR AL B AR BN AZE, BOUE A B2 156G, SHRE e
A 1.5cm~2.0cm BB R B R EAREHVE FRIEERIARILA, BIRCT 3 LHE
WAL F AL PO RERER TR, SR FEAR IS T35 U KRR G SMU, B
RS BOH SHE Rt 18) (RIS E) BT BRI E]) 4~8minutes, ZI# 100~150W,
WA 90°C. JAENHIHRLG BIEHITR )5 ZIBICH SRR, B REAHR
X R X 5% B 2 IR

R IR R/ N E BN RIS S e iR St 2 TAE @ EmA LA, BRER
FRENORCERY), SROWFEDITIF, LERERF TR AR BRI
FTTRIESMU, 5B HRS BOAEITEEISC +5°C, 1EI7 B 8] A 5min~10min,
B A150W. RIS SR, HIEFET RS CIaHLERIT 45 B 3h Bl a
RITHRSE R, L8 AahiFik, RIBIHMMEHR, HEFRIEHED EE @M. R
PRI TR, SRS SRS RETER. Akt He. ELEEHN
4. 8 R EEMEHRHIEE T, HRLUIL T N 258 iR 5£90. 5~1. Ocm.

RFAZ KRG, ¥R TAE@EMA R M UERSE, L FRENERZEMN
E, BEREY REAWREE T HGT BBRNE LSES R, PERRE
VRS FBOMEAE BT RERENRR. REEKE, BUHEKRE, CRBEX
FHECTEI TR B KRR ERAMAT A, LS KRILEN, FXExe
HE, BIEEKRREEE USRS EKRER, FEE T
), BHEIAKE, WEKEARH, B5EHSGENSKDEMN, B 0FH 5%
K, BWENEKRHE, HEAEENLERES, FNEKEREL-5n14H
(BFEEEAMNL D, BKBRBLILTER, P SEMER, SRIEAR BR
%, BibEKREERE. BUESK, Eaikm, Y084 —4. RPABEEK
RRN, ATFRKBEANZIGELFHEME. SHRLERYH. THEEEEHL.
EHTAGEI-13CFRE, InldHE, FEVME, BKIEMEE (PMA), L
RCEXFEHF/HCTE, A 11, E12)
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%, RJG 6 ABMARERRFHA. FRESHRALEGEREE, TREMNS
TheSERIET-. (Il 14)

e



bl b e L LA S s L LS Skl e

B 14 8 XX BT REBRERE(A. L4 HEARLL: B.LS #ERHL; CRFA &
AFFtt; DPKP BREEHIT: E-BKEBEANEMF: EEKREAMAE:; G
AR T R S R B A SR 2L )

B3 XX, B, 2%, BTFTESARAES AR, REEHEX4LR MRI #
7 LA AR IR, TR X & CT AR &b, FRERIRRIMR
B2 FITCE X EIUENT L4 ZHSIRAK RFABES PKP BT HB L.
Ruf VAS ¥y 62 RIE3REAN3I D, RKE1RA¥ 2, K51 AEE 1



FoFEXFHEFEBL

5, RJG 6 HIEMEAARRRN K. BEVi 9 A A EMERETE K. (ul 15)

- 80 -



K BB B O BT ARG SRR A KR 6918 A R TR SRR

15 B XX i6iT 2 R R¥ % (AXKRET 4 BEREE: BMRI 875
LA MR L L REMT: C.ARARZERIE AFTIT: D.AHSIER(L E SRR
JEHRR HRFEA S, FEHBARGEMEASEYE. K GIRBEHRITRHEE,

H.BKEEH G BrAR R

44 VAS G RE (0-10)

8 BIFBEIRITHIG VAS HEABEREK (X3, Bi1e B 17)

£ 3 VAS 5B RIE VIR R3] %

AJE3K

ARE1LH

AJE3H

AJ56H

RiE1H

oo-qmcnpmmh-#
>
=k

(=28 C5N Bl D=2 E=-H Gl L= =)

Lo IO oo oo Bk B Jo f

DO = 0O 00 JCo DD Joo o

— e = = = = D o

el = al Gl = el

o= f—f—f—=j—=j——

-81-



FoEEXFRETFORL

YRIT AU JEVASHE 5 Bl Vi I 1] 32 4k 1

VASHH

ARG B )

B 16 ERERITHIE VAS {51 [0 20 E
GE: 0.8 LAB3R: 2REBE1A; 3KB1H: 4RE3H;: sRE6R)

7T UG VASIYE 5 Bl VI B Rl S £ B

VASEUE (0-10)

0 Il 1 'l L Il 1 Il 1

3 4 5
697 RO IS BE U IR Al
B 17 EITRIJE VAS YI{E SBE VT el 34k B
(iE: OARAT: LRBE3IR; 2RE1/; 3.R51 A: 4RKE3A: 5.RE6H)

-82-



AHIUH BB 2 UG 0 R A 7T ARARSE B ML B 6 16 B Ao B LR AR 2L

5 WIFgR

STET R B H # RN RFA BAA PKP FR, FERTIRPRET BEXAX
HRIER A FEIRTTHR 6 /BRI /G 2 FUURIE S A RH R Y 1 1K
(FE5F% 200mg 235418 300mg %), DEMBEFRED T EMAE. EHA
S5 R RiEM Y K& B ERST . — A H IR BB AT UE I KR R
LR TFUZR, FERE—ABARNERE, Bl 6~12 1A, ¥ 84
MR, BERE KRR

6 RitFLH
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B TRR, KB P AN <001, REZHEREN RARBBEELFRARY
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7 W
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PVP RBEHEEM. hFMEIT AN, EHEARTEAR AT RFA 5] F A HHR
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HRTE R MR ZE TSN, WD T EKEBZEINS, FBHEDT
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RFA J457 . Ralf Thorsten Hoffmann ZF™ HEARARRMMA , MATEEST 22
ABARBRRBHEEBREEENKE S5 FHBE NS EIEH: RFABKRESHEKE
BRI RS RREAL 100%, LSRN BAEKEREANZ#EE (50~
%) ERNL. ERAZHRBERE™, PANATKENEREAN 81.5%

(84/103). FHB/KIBIRFEE RFA J& HmkL 2 B o] LR B F A2 @ R HEA H
HBERBEEEORE, HLEHERTHE R AL, RE LB THEE
B, #HSHGERKA B ER M. Masala S Z 5@ % —107 66 2 KIFLARE I
WSS B 00 BB BK A VAT JE A0 RFA BR & PVP BWTAT. B, WTHATER
BHBHBEEERRE— N BENEE. G Carafidllo F“' WEL3—4L 82
MG HEEREBHBERTHREET EAAREN T RE#ITERAFARALL
FTRENE. BFRIZIRN BERTHEEN L. Z LR, T PKP A
PVP AHEL T R HIMR A, ST EEMPERER RFA BX& PKP M ER Z2. A
A{TH .

kR RN B, RIS ERGNESRE. Dupuy E7ERAP
WATEHAT RFA Z AT S5HR L A B FRAR ., E RIEEE N REFM,
RIE— X A RRIT X, ERATHEAIME SRR, HERJS % BORBR AR
T—ERARMRMEEE, KRB EESHE T IEEXBNER.
HIT AT R AEBE AT RN, BT LLRERIME 55T RRERREARRE, X
A LAK KD H RIER R AE . DA EBRETRIT AT IR B SR R R HEAR S % & BR
HysERE, AR ATRERT \LIE N BB KR WA S &2 RS R RIE, XHR
HTEEATRIT R BEE AT IR RAE N R AWHR B UL R BB R R
Wik, BHEE RSB A e B B E AT & VATT . Edwin van
der Lindenn %"“"i#id RFA BX& PVP #57 12 MEE A& B B RBA M EH,
AR BEHARR GEBE X SEAREEHEESMEA 1/3, BEnbR SR
(AR RS SRS, T AR SR I £ T AR AR YR T B S A M AR R IR
facERAE, FRERBROBIERARTENHMSE, RIEERTHRNED
THABREFASRGLABGM AT M. £REY, BEMNEENARPRER
5 R ARE R BRI B A £,

B HIRTT G RAE MZERAE, & RFA BXS PKP HMT HRHBRARNBR W%



HHK R IREO R A AT AL RSB R O Is A R SRR

EWMRIE. FREHB YIS RFA BCS PKP MR F EENAERR: FRE
VIR B EB MR  EMEE s, FEERMBENAERENE
#: BB RREYEITRERE, RIBIT R RAWIRT BRRBER
ERREFRIZIZRNRE. RAFAMNEREFER: #EERERTHEE%
B GG B R . AekE: ARREES, L. . SHRTEEBAE
ARFANGREE: FTENHERLRBREGHEREZR N ZFRRKEL
BE, FrEHOMERETENRLIEERNERE; R ESLSEEE
RERS. M. #%; FARMAME AREBRPESEFHERLNES: RE
HEBMMEE, GHAH. SL2ZENES; RREBREREE. IXTEH
KD RPXRTHIRE, WTUEBRFHEHT]F T AT RFA, TXIER PKP fIAERT
ZERAE, BISLE AT RFA F1 PKP MR EAME . ZERINMBTHREHSR
ABRBHT, —PHES R /D R R R hE, o] LI HSExHZ ML AT RFA,
RIBEXMHESBHEHT PKP 857, X FREESBEHEBRLL, BAHT
RFA BX& PKP YR 77 I FFCEBE 4T A0 T B 482 R ¥ 1 100 &L, BT LA BT LA Ay AR X R o

RFA XA PKP BT HEHBHMBNE R LHFEMRIFRE. Atsuhiro
Nakatsuka % "'7E 2004 FEE X 17 FSEHE RFA J6T B EHITUE, HFH 4
Bl B RAE T WL (24%), AR EEDN ETEMNFHRIERELE 4 PIHEBHE
mEESE, SREREQT H) K 24%. 4 BIEELE RFA SRERPHE T RS
. BATEBEREAMNE, SLEZIE RFA BT, BERRETHZHM.
4 BIBEDE 3 GIHAE SR, | FIHSRZH. 3 HIRAREERZHRN
BEBRRERT ALY ER, LLRRRTEREIRE, HERZROK
ABRERBREMERAIEE, £3REBITRAKEE, BITdRPRERESHT
AGHFHEKRNEMI RIE. Bk, Biki5EEHE. DERREZEDH 1
cm™ BFEB ML RGN L. BRNAS S REEMSALHERE HR
AR 42CUUF, AEEE 43C, W TaERSHSR N MEIIT RFA 1877 8,
Pl ERESEChB RS AME T FH ARG T LRI R NS EHIR™ . PKP
HRPHFEMNHREFTEREKRERSIENER. BKERER—BFERR
BRERMER, BN RRMEHSNEENS. FEEBRNAKRERZ
REEMEME N 5%5~8%, Kb 3% ~6% REFEMHERRAGIER, HARE
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fes2id, B 2%~3%MBEFFARRE"", Harrington™$Ri& 1 48 KR K
oA PR MRS TR FITLICR, TAS 5 2R S B B A BRI B K IR
MR % BT R E AR ER AR, B LR (BB 2 A
AR R SRR, RN S BARN A IR R PR,
REEBIRETT LU B A RS TR B 4 Bk RN L. TR SRER.

P — BRI AR, BEFURNTECIN TS BRiRIMN
RFA 7 VP RE T 28 B B XA B RIFEN, £ RAEMBERER
P43 (VAS) » Dupuy %™ B5EIRIET RFA T B HBET USMATE. X6
RMER b, MATHAT T TITHAR, UUBE RFA ERTEEBRATHZEM
AR, VSRR ERX—ABRR LN . —TEFHTTHERR AR UK
HRHAREZ P OBRARZHAN T EXROTE B EHE L RFA &
TR EZAMT B ATUAR B ZMAR"™ . B2 RFA Rt RS ILETHIT, BT A
5 HEH SR MBI, TR LG RAE, R BN SE
RIGPRAEIR , Kk RFA R R —Fhi R MRIT ik , A TR FERGEAE R,
LR RFAERBEESNEFRE , ZREIZARFENEBENRE. HR
RFA WT AEEEZRAL R/ BTEEMBEIRAL. BESEENRS, B NHRBRE
HLARFER B L N 1. 5em, TR EREE scn. 4FEEZEMENHLHIR
i, BARHRRERBEENGTER, BASKRAGHRHERALRR
WX RIEF] 3. 5~Tcem , {BH T ik FREBIABEBHITEE, RFA HITXE
FEAERUMBSEFAR, BAHAKR RFA BT REEUAEY 6cm AH.
Dietrich H. W. ZfEB— AR RIFREH Bk 10 MEAEBIEREHT
RFA JRITFBEVE 14 M H, DREERBLF NN RFA B—RZEKET F,
BRI BB BT ETUREREENHER. Callstrom F "4 12
ANEIE RFAVRIT I B E IV R G B4 RFA RIGTT R BB BT E e 2 —Fh
HREEN . & ETRIAK RFA Z16TF A RIZIARN B R BE LR EEN
. B WA B, Afshin EHEFB, AA 83% B EE
BB B KERERGEHEREERARFATREFMLERR. S —HEEX
FHREABRZE 8 4 Y BFSEE—F, TROMBREARBEREER 42%
(SD=21%), JE@M%FIE 4.1 BE(SD=3.7 F)™. HT|ATINK, LS TFHBXHEAEBE
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BB AE WSS RN, JUIH R T8 KT H A e 4 A R E R
BHEARR KRR, BB HT MEERERABEAR LR — P RIENTE RS
FEKYBEVT Y . B 80K M E KW BT R MBIV BORIE AR & 18
§7 b B4l N P RFA BREA 46 ) PKP 5% RFA B64 PVP JaiT BB L. Lhinth T &5
R &R RABAAR, SBEFRARHEAE LB R RAHE G BASEERE
o AN ARFTE KB RFA REES PKP 177 B MR th 3 A R — R 2 TR 1Y
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SIS, EZREIMERNSEME R RETISTHT. £TRFAAKS
PKP Y897 FAE S B A B8 B 9 b 18 SR AR SK SCHRIRUE,,  ELR X 07 Bk B
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