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Lesion volume and thermal field distribution of single-electrode radiofrequency ablation in Paiban bone

tissue
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Abstract

BACKGROUND: Lesion volume and thermal field distribution can influence effect of percutaneous radiofrequency ablation.
OBJECTIVE: To investigate the lesion volume and thermal field distribution of single-electrode radiofrequency ablation in
bone tissue.

DESIGN, TIME AND SETTING: Comparative observation experiment was performed at the Central Laboratory of Changhai
Hospital from September to December 2007.

MATERIALS: Fifteen specimens of fresh bovine tibia; MSI S-1500 radiofrequency generator (Medsphere International, Inc. USA).
METHODS: Radiofrequeney ablation was performed in fresh bovine tibia using radiofrequency generator accompanied by a
15G single radiofrequency electrode probe, with a central temperature of 95 ‘C for 15 minutes. Temperatures of 16 sites about
20 mm around the inserted probes in the marrow canal and cortex were monitored by thermocouples.

MAIN OUTCOME MEASURES: The lesion volume and the change of temperature with time around single radiofrequency
electrodes in bone tissue.

RESULTS: Hyperthermia (> 50 ‘C) was generated perpendicularly to the probe about 10 mm and 5 mm approximately in bone
marrow and cortical bone, respectively. The cortical bone around electrodes exhibited pale color with unclear interface. The
coagulatory regions due to ablation appeared to be an oval-shape distribution along the probe, with an average area about
23.6 mmx17.2 mm.

CONCLUSION: The scope of single-electrode radiofrequency ablation is small, so it is better to perform multi-target ablation
for large bone tumor. Cortical bone exhibits obvious heat insulation effect.

Ru M, Cai ZD, Zheng LP, Li J, Sun W, Li GD, Ma WQ, Niu WX. Lesion volume and thermal field distribution of
single-electrode radiofrequency ablation in Paiban bone tissue. Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu
2008;12(30):5865-5868(China) [www.zglckf.com/zglckf/ejournal/upfiles/08-30/30k-5865(ps).pdf]

BE

B CRUFSATY Rl T 80RO 1) 150 U At 4 2 o A P 0 R S Bl

B Hg: WL 22U e AR S AT ml T 3 LR A7 o A 1 O

&t BHE. M. XFEEMEESEG, T 2007-09/12 £F KBS B o0y S26 5 58 .

b REE AR B AR A 15 6], MSI S-1500 Y5 ATAN by 56 [ 300 4 52 7 B AT PRA 7 2877

Foike AH SR AR S o RS AT X 1S B AR R AR A REAT S AR R, e OO EE 95 °C, FFSE 1S min, JHERPIIE
F 5% 20 mm J Bl A B S RATE SR 16 NI A TR .

FEINEIEHR: T R AR b A% D 3 R Bt e 1) 2R A0 B B 2H 2 P e [ T S RS

SER YA B A I R CA R R S 0242k 10 mm A0 5 mm B 50 C LA b X s R R B R TS T, AR
AN s i PR [ DX sl PR S AT T, 2 T A T B KRR 24 17.2 mm, S FEUR T 1) B 5 KK AR P34 23.6 mme

530 FRE AU RGN, RO E I G %5 2 s Ul B R AT W B R AE A

KRR B SPPUEAL A BT el

W, FORIR, el Ak, IME, AER, BRICHE 2 3CEE Paiban B4 BN ARG AL Y6 BRI o A [J]. P E 4
LTS IR ES, 2008, 12(30):5865-5868 [www.zglekf.com/zglckf/ejournal/upfiles/08-30/30k-5865(ps).pdf]

>S>AK X FiE <<

117 3 4 M4 9T
i k3 A AR

1EZ E 7 AL MEHRARBIRA LS, A
1B SR A LRI FAER, (FEFMBEREED

W B 78 X 1% BB AT
TR REZLZR

k. BERIFERARES, DETAMTLORAL | BREGEAAI—R T | AR R EGEE,
4. LTl REZFHFALAS. FRATALRA. EA | SIQRARREGSH, £ | RRIEHART 224

E 2 TAMBALS S AEETE, METRT “FHAB
MRS 0 T AR FF R “cbfal B R KX L HE IR
TR FAPHRA. B EE IR CBATRHY
AR B NB AR AR EM G BARAEAR .
FIFENEF RE=FLAR; EAAARRE —F LA,
LTI RRREZFL—RF S ARR.

ZBE B E AR SR An Y PR
A 4R Yo R X R4 O 4
2, B AT E W ARG A
KT A RAAR AR LA
HIRE, AR5 F A
KGR HAEAR BB 2,

7 B KA, AR A st
IR R ARG E
18] 537 B F RACHUAE, =T
2B B I s KA 006 57
REHEF AR IR &
SCH A A H b

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

'Department of
Orthopedics, Chang-
hai Hospital, Second
Military Medical
University of Chinese

PLA, Shanghai
200433, China;
Department of

Orthopedics, Songji-
ang Central Hospital,
Shanghai 201600,
China; ’Biomedical
Engineering Institute
of Tongji University,
Shanghai 200092,
China

Ru Mingx, Studying
for master’s degree,
Department of
Orthopedics, Chang-
hai Hospital, Second

Military Medical
University of Chinese
PLA, Shanghai

200433, China
ru-ming590@sohu.
com

Received:2008-04-10
Accepted:2008-05-19

~ ¥

S 35
FI/; AT I IR

4
\.R'_
RS
w
|
B

200092

* B S
1980 F4 %
ZIA, Xk
KEHF_FEKX
F ML, 2%
NEF PG AL
A FRR.
ru-ming590@sohu.
com

%
B

Ay
5\&

k=

TR SrS5: R318
SCHRFR D A
LS 1673-8225
(2008)30-05865-04

VA% B 1 2008-04-10
152 B #i: 2008-05-19
(54200804080037/
N-A)

5865



@2 7é 2 www.zglckf.com

G, 5 Paiban 1725 B0 HY UL R 455 7040

0 3l

it

AN SR AU Rl ) e B TR AR Bk AL
AL RN B IE HA RR AL B H i BRI, A AL 2 B T AE
FEAAS I L R R AR R B R, A AR L
A290~100 C 1 X, AFET A2 K . A FNEE ]
PEIRIE, SR BRI R ) H . S Rl sl B
IRSCHG R, B SSR AL Ve . R SIS I
O35 B R SR MR RE . LR T
My MR A T, Rk, IR AW )2
() oA S FLARAR AR, 0 IR S vy B B2 S

[ Py b2 COGE T Ml LAY 258 R0 S 030 ke )
PIG N ATHEAT T T 20 i R fE i g by .
W Je BRAR SRR P A5 7 T A A R W AN, i e
BRI I o AR s W AR AT . T A RO
B R Sl A R AR TR M, A SR BT 6 A B A
AR IEHH SR AT 1437 o3 A AT T 5E .

1 MR

Wit: XS,

BL: fRINCE S H R KF KRB R

FH#}: S50 T-2007-09/12F 4 I B2 Bt Lo S 6 =5 58
J8o ARAS A BT RS 2 B 15491

SRR R B A R P O [ A e Y BRI AT BR A
FAE PP IMST S-1500 B4 S5 AY, i H D) #20~150 W, ik
MR 460 kHz, I L VG I 15~110 °C, A HI G
)R D 2 g i CFL ), mT 6 I ) B T E N, I
AR AR R, Ml 110 C, LB
500 QI [ Bk S A s T s R 1S G
MSI SAGS A HLH, B @5 KJE2 cm.

DU R s SR K- A AR A 22 UL, i A A
22 A I NG, PdUER SRR ZE< 0.1 C. #H
A R o (FR i ) AT 164 SUCE TS A E T i #hdz i ¥
i B T OKKIR AW . A S A R E S AR IE, B
PR AL 38 K F 1610 1 2 1) g 20 R4 2 (92 [ HP 4 ]
34970A, HATORI P40 #R3), W E 48 & nl 1A 2501
/s, KL o5 v S HLIE R . microsoft excel K
FFIRRBCE . B0 2 B Fn g e 45 24

SEE VR BERIRE N2 C, MAETIRER
37 CHERER KR FTiE A s 7 58 RS I B R TH RS
ANFLIE (EARD mm), 5HAEAN T PAT, B
95, 10, 15, 20 mm, HHREASFLIE P9 o 254 N AR
A (203 mm), HRYEKE R B R, IR
JEAEL emo XA, BEANFLIELEAFREA 4 A0

5866

wL SORAT16 i, TRIE 0 HARETRAR(0 7K,
EFRIGT, 2 em (+1, +27KF), £FRHTL em (-17K°F),
SEREIIECIPANGER (S R IE AT PRINCIR

Single electrodes

Spot for measure ;
RoRIoninea ! Cortical bone

2
1 0. Q
0 IlOmm
1 . d
5 mm

Bone marrow

Figure 1 Diagram illustrating temperature measurement device of
single radiofrequency electrode
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Figure 2 Heat curves in bone marrow at 0 level and distances of
5, 10, 15 and 20 mm from probe
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Figure 3 Maximum temperature changes with distance in the
same depth
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Table 2 Coagulatory region in bone marrow (mm)

No Length Width No. Length Width
1 22.1 18.4 9 234 15.6
2 21.8 16.8 10 22.8 14.9
3 21.6 17.2 11 242 17.6
4 232 16.6 12 26.3 18.6
5 22.5 15.4 13 25.6 16.9
6 25.1 18.2 14 242 18.3
7 243 16.9 15 22.8 19.1
8 23.8 17.4 Mean 23.6 17.2
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Figure 4 Coagulatory region in bone marrow
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Figure 5 Thermal field
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