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Table 1. Summary of Cases.

Case Sex Age Site PR TX Onset (Mo) Nidus size (mm)
1 M 7 Proximal Femur P none 12 6.5
2 M 23 Proximal Femur P Aspirin 3 6.4
3 M 24 Proximal Tibia P Aspirin 9 14
4 F 18 Proximal Femur R Open excision 7 7
5 F 41 Distal Femur P None 10 6
6 M 44 Femur Neck P None 36 6
7 F 55 Distal Femur P Aspirin 8 55
8 M 15 Femur Neck P Aspirin 7 55
9 M 16 Femur Shaft P Aspirin 8 6.5

10 F 32 Femur Shaft P Aspirin 180 8

11 M 31 [lium P None 2 14

12 M 15 Proximal Femur P Aspirin 7 5

13 F 42 Distal Humerus P None 144 13

14 M 28 Ischium P None 1 12

15 F 48 Sacrum P Aspirin 120 11

16 M 26 Femur Shaft P Aspirin 1 45

17 M 19 Distal Fibula P Aspirin 12 5

18 M 21 Femur Shaft R RFA 33 4

19 M 19 Proximal Tibia P NSAIDs 6 4

20 M 13 Tibia Shaft P None 2 5

21 F 32 Tibia Shaft P Aspirin 1 2

22 M 14 Proximal Femur P NSAIDs 6 10

Abbreviations, P=primary case, R=recurred case, RFA=radio-frequency ablation

Fig. 1. (A) CT image of thelesion in the proximal femur (B) A radio-frequency electrode inserted within the lesion
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Fig. 2. Radio-frequency ablation equipment. Left: the
radio-frequency generator, Right: the perfusion
pump.

Table 2. Results of Radio-frequency Ablation
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Case Pain Relief (day) Discharge (day) Last f/u (Mo) Result

1 0 1 56 Good

2 2 5 56 Good

3 1 2 62 Good

4* 30 49 57 Good

5 0 1 48 Good

6 0 4 47 Good

7 0 1 38 Good

8 1 1 38 Good

9 1 2 35 Good
10 1 1 35 Mild Pain
11 1 1 5 Recurred
12 1 2 30 Good
13 0 3 30 Good
14 1 1 29 Good
15 1 1 27 Aggravated
16 1 2 16 Recurred
17 1 1 20 Good
18 0 5 11 Good
19 1 1 8 Good
20 0 3 8 Good
21 1 2 6 Good
22 1 1 4 Good

* Case 4 was complicated with burn.

— 91 —



— O0oooooooobob:0 100 0 20 20040 —

0 000 000 00 00 000 00000 O
0 00000000 00 0000.0000 0
00 10000 00 O 4900 00 00O, 00
0 0000 00 0 1000 5000 00 1.940
0 00000 (Table 2).

00 00 000 40000 62000 OO 300
00000, 00 00 OO0 180000 000 O
000 000 00000 000 000 00 OO0
0 0000 000.0 0 10000 00 O 350
0000 00000000000 0000, 0
0 100 2700 00 OO0 0O OO0 O 00O O
00000 0O00.0 20000 00 00 0 O
00000 000 000000 00 000 00
0 000O0O00.

000 200 000 000 000 00000
0 0000 OO0 000 000000, 00 OO0
0 5000 16000 000 00000000 00
000 000 000 000.00 20 00 00
000 000 0000 000000, 00 20 O
0 0 280004000 00 0000 00 00O
000 000000000 000.

0000 1000 000000 000 O 000
00 0000 00 00000 00 0 00 00
000 000 0000.00 00000 0 00
0 0000 0000 0000 000000 O
000 0000 00 0 4900 0O0O000. 00
0 0 00000 5700 0 OO0 OO0 000 O
00000000000 000000000
0000000 0000 000 (Table 2).

U 4

0o oooob b0 bob booo ogo g
((2%)y]00 000 ood, 00 0o oo ogo
3000 00000 . 00 o0 oobo bob oo
0 00 OO0 000 OO0 000 00.0 00
ugb oob ob b0 ob XO oooooo o
o0 00000 obob0 o000 o000 oboo X-
U0 0000 bo oo 0d 1em g O
(Nidus) O 0 OO OO OOOOO ooo, 18
00100 X4oooooboooooo o
0000. Woertler 0?0 00000 OO OO,

o000 0oooo oo, ooooooOo ooog og
0 0ddd 0oo0o 0bb 0bo ooobooo X-
0, d0dd ooobo, obobobobo ooo o
gd 1.5cmbl DO0O0O OO0 ODO0OO ODOO O
0 000 00 0o bobo ooo ooo
0000 0o0o0o0.d0b oo ooobo oooo
godb 0obo bbb 0 0o ooboo oo
0 0odboo Ooob oboob oo oboo oo
0O0000oooo, 00 00000 oooa
oo oo b0 oooo bobo, oo oboo oo
ooo. 0 0b0 boboo oob oboo oooo
oo o0 obo bobo, 00 bbb DOob O
00 ooob 00O 0b0o O oooo 50% oo
00 000 0O0000. Rosenthal 0?0 00O O
U0 0odb 000 oo bob 0 bob obo
00 ooobodo oo oboo oo bobo oboa
0 0ooooo, 00 o000 ooboo oboo oo
0 00 ooobo 0bb bob oboobo oo
0 000 ooooboo bobo ooboob.o oo
o000 Ooooooo ooooooo oo oog
oo 0obob oo Obb boodo bobo oo
0 0d0o 0O odo oooobo, obobooo o
00 000 220 0 700 ODOOOO.

oo 00 0O 00 0b0o o000 0odd Woer
tler 0’0 00 0OO0OO OO0 4700 O0OO0O
oo bbb 0 b0 boboodu oo gooda
0dd 00 000 ooo boboo boooo,
Cioni 00 3800 0000 OO0 0OOO O O
00 O0OO000O 3000 ODoo oooo oboo o
00 0o obobo oo o oobo ooo
O, Vanderschueren 0°°0 9700 0OOO 20
00 000 000 OO0 5400 00 O 87% OO
00 0 2400 OO OO0 000 ooo ooo
13% 000 20 OO0 OO0O00O0O OOOOo oog,
De Berg 0®0 1800 OO OO OOO 30 OO
000 o0oo0ooo ooooo. O ooooo a
0O 0 70000 OO0 OD0O0O0O OO OO0 OO
0,0000 D000 0boo ooboo 100 oo
000000 bOo@4a0)yoo oo o goobo od
O oooooo.

00 0doo ooo oobo oooo oo o o
0 000 000 000 000, Sluga 0?0 O



— 000 0: 000 000 0o ooobo ooo oo ooo oo —

0 000 OO0O(Curettage) 000 OOO(En
bloc resection)l 0O0O0O O OO0 OOODOO
0 0 O0d0bO obooo oo 35%1 45.5%1 0
000000 OO0 OO0 DbOoOd OO0 3%0
4.5%100 O000O0O0O. OO0 O0OOO ODOoO O
00 00000 0000, Sans 00 3830 0O
00 oo 0o 000 00 OO0 O ood
0000 000 ODobooono 200 00O odgd
0,000 00 0oo 10,0000 30, 000
0 20,000000 00O 10 0 0 249%1 OO
0 0000 OO0 O do.do 0d Woertler
0*0 4700 0000 OO0 OOO O 000
oo o0 oodb O 00 obob booo o
0000, Cioni 00 000 OO0 O OO0 O
00 3800 00 O 2000 OO OO OO0 O
000 000000 000000, Lindner O
0 5800 00 O 10000 boobo oooo
00 0bO0O. 0 Oooooo 2200 00 O 100
00 0o0d 0o 0obb OO0 obooo oo ogo
00 0o o0 oo oo ouoo oooo oooo
goooo.ooo, oo 0 oo oo oo O
0 0000 00 0 Doboo oo ooo ooo
oo, 00 oo bbb bbb obooo.

Woertler 00 000 000 O 00O OO
04700 00O O 300 OO 3,5,7000 OO
0 dooooo, 0 0o 20000 OooOo oo g
good oo oo ood dd 1.0cm O 1.5
cmd 0 OO00O00O0 OOOooO, 000 30040 o
0 00 00O 000 O 0oob0 oboog 1900
00 340000 00O 0o oob ooo oo
10091 20 00 OO0O0O O0OO0O0O0O OO00OOo0o.
Lindner 00 5800 00O O 3000 OO0 O
00 odooooog,5 7000 000 ooa
oo, 00 2000 OO OOO 1.0cm O 1.5
cmd 0O 000000, 3000 OO0 OO0 Oodoo
0 000 00 0oooo 40000 410000 0
oo 00 0oddg bbb bbb ooooo.
Vanderschueren 0?0 00O OO0 970 O
110000, 0 0 600 O 000 O ODOobO oo
00600 00 OOO0ODOO, 00000 1000
(1—2510) 00 O00O0O0OO oOoOooo. oog
0d0 000 20000 00O ooo O ood

o0 bobob 0 0O bobo 0 boobo
50—100%] OOO0O OOOOOS®*?2*® 00
U0dbooobdo1emg boob oOooo
000000 0000 0Do0™®. 000000 22
ugb oo 0220000 00000000020
0O 0 00 s000 1e00g gooooo, oo
b0 oooo oo ooo ooboobob bo 14
mmd 4.5 mmO0. 2000 00 000 000
O 000 0Ob 0oobob Oob 28000 400 DO
gboob oob bob bbb 0o 0ooo. od
020 0 1600 00 000000000 00
gboobobobbob oo, bbb bbb od
g45mmd0d 00 00 0000 OO0 0000
o, 00 000 ooo oo ooo b oo oo
uooo oboo ooboo.

Cantwell 00 000 OO0 O OO O OO
0oo0b0o0ooboa2sogg, bbb oo o
uboo0ooooooboooo. oo, g
0 ooo0 ob bob 0o oo oboo booo
2—8100 00 OO0 Obobbh oo oo obo
ugbo booo. 0 ooooo 40000 e200
ob ob 30bob oo oo boo, 0 220 O
700 00 00 000 2500 00000 OO O
ugb bob 0oog ooob oo bboob oo
gboobooooo oogg.

g g

o0 bob obo bbb 0 bob ooboo o
o0 o000 oobo oooo bobob, 00oo
oo oo, booob, o000 ob ooogo oo
ug, oob 0ooog obob 0o obo ooo
gboooooo.

REFERENCES

1) Ayala, A. G., Murray, J. A., Erling, M. A. and
Raymond, A. K.: Osteoid-osteoma: intraoperative
tetracycline-fluorescence demonstration of the
nidus. J Bone Joint Surg Am, 68(5): 747-751, 1986.

2) Barei, D. P., Moreau, G., Scarborough, M. T.
and Neel, M. D.: Percutaneous radiofrequency
ablation of osteoid osteoma. Clin Orthop, (373):



3

4

5)

6)

8)

9)

10)

11)

12)

13)

14)

— 0ooooooooo:-0 100 0 20 20040 —

115-124, 2000.

Cantwell, C. P., Obyrne, J. and Eustace, S.:
Current trends in treatment of osteoid osteoma with
an emphasis on radiofrequency ablation. Eur
Radiol, 14(4): 607-617, 2004.

Choo, S. K., Kim, B. J., Park, S. H. and Oh, H.
K.: Percutaneous Ablation of Osteoid Osteoma
under Image Intensifier Guidance. J. of Korean
Orthop. Assoc., 38(3): 320-323, 2003.

Cioni, R., Armillotta, N., Bargellini, |. et al.: CT-
guided radiofrequency ablation of osteoid osteoma:
long-term results. Eur Radiol, 14(7): 1203-1208,
2004.

deBerg, J. C., Pattynama, P. M., Obermann, W.
R., Bode, P. J., Vielvoye, G. J. and Taminiau, A.
H.: Percutaneous computed-tomography-guided
thermocoagulation for osteoid osteomas. Lancet,
346(8971): 350-351, 1995.

Doyle, T. and King, K.: Percutaneous removal of
osteoid osteomas using CT control. Clin Radiol,
40(5): 514-517, 1989.

Gangi, A.: [The treatment of osteoid osteoma: a
multitude of choice: surgery, percutaneous resec-
tion, alcohol injection or thermocoagulation]. J
Radiol, 80(5): 419-420, 1999.

Gangi, A., Dietemann, J. L., Clavert, J. M. et al.:
[Treatment of osteoid osteoma using laser photoco-
agulation. Apropos of 28 cases]. Rev Chir Orthop
Reparatrice Appar Mot, 84(8): 676-684, 1998.
Graham, H. K., Laverick, M. D., Cosgrove, A. P.
and Crone, M. D.: Minimally invasive surgery for
osteoid osteoma of the proximal femur. J Bone
Joint Surg Br, 75(1): 115-118, 1993.

Kim, N. H. and Shin, K. H.: Clinical Study of
Osteoid Osteoma. J. of Korean Orthop. Assoc.,
17(3): 519-525, 1982.

Klose, K. C., Forst, R., Vorwerk, D. and Gun-
ther, R. W.: [The percutaneous removal of osteoid
osteomas via CT-guided drilling]. Rofo, 155(6):
532-537, 1991.

Kohler, R., Rubini, J., Postec, F., Canterino, |I.
and Archimbaud, F.: [Treatment of osteoid osteo-
ma by CT-controlled percutaneous drill resection.
Apropos of 27 cases]. Rev Chir Orthop Reparatrice
Appar Mot, 81(4): 317-325, 1995.

Lee E. W, Jang, E. C. and Paik, N. C.: Tetracy-
cline as an Aid to the Excision of Nidus in Osteoid
Osteoma. J. of Korean Orthop. Assoc., 27(5): 1488-
1491, 1992.

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

Lindner, N. J., Ozaki, T., Roedl, R., Gosheger,
G., Winkelmann, W. and Wortler, K.: Percu-
taneous radiofrequency ablation in osteoid osteoma.
J Bone Joint Surg Br, 83(3): 391-396, 2001.
Mazoyer, J. F., Kohler, R. and Bossard, D.:
Osteoid osteoma: CT-guided percutaneous treat-
ment. Radiology, 181(1): 269-271, 1991.

Muscolo, D. L., Velan, O., Pineda Acero, G.,
Ayerza, M. A., Calabrese, M. E. and Santini
Araujo, E.: Osteoid osteoma of the hip. Percu-
taneous resection guided by computed tomography.
Clin Orthop, (310): 170-175, 1995.

Osti, O. L. and Sebben, R.: High-frequency radio-
wave ablation of osteoid osteoma in the lumbar
spine. Eur Spine J, 7(5): 422-425, 1998.
Parlier-Cuau, C., Champsaur, P., Nizard, R.,
Hamze, B. and Laredo, J. D.: Percutaneous
removal of osteoid osteoma. Radiol Clin North Am,
36(3): 559-566, 1998.

Rosenthal, D. |., Alexander, A., Rosenberg, A. E.
and Springfield, D.: Ablation of osteoid osteomas
with a percutaneously placed electrode: a hew pro-
cedure. Radiology, 183(1): 29-33, 1992.

Rosenthal, D. |., Hornicek, F. J., Wolfe, M. W,
Jennings, L. C., Gebhardt, M. C. and Mankin,
H. J.: Percutaneous radiofrequency coagulation of
osteoid osteoma compared with operative treatment.
J Bone Joint Surg Am, 80(6): 815-821, 1998.
Rosenthal, D. |., Springfield, D. S., Gebhardt, M.
C., Rosenberg, A. E. and Mankin, H. J.: Osteoid
osteoma: percutaneous radio-frequency ablation.
Radiology, 197(2): 451-454, 1995.

Sans, N., Galy-Fourcade, D., Assoun, J. et al.:
Osteoid osteoma: CT-guided percutaneous resection
and follow-up in 38 patients. Radiology, 212(3):
687-692, 1999.

Seo, J. G., Jung, K. H. and Yang, |. S.: Percu-
taneous Radiofrequency ablation for the Treatment
of Osteoid Osteoma. J. of Korean Bone and Joint
Tumor Society, 8(3): 83-89, 2002.

Sluga, M., Windhager, R., Pfeiffer, M., Domin
kus, M. and Kotz, R.: Peripheral osteoid osteoma.
Is there still a place for traditional surgery? J Bone
Joint Surg Br, 84(2): 249-251, 2002.
Vanderschueren, G. M., Taminiau, A. H.,
Obermann, W. R. and Bloem, J. L.: Osteoid
osteoma: clinical results with thermocoagulation.
Radiology, 224(1): 82-86, 2002.

Voto, S. J., Cook, A. J., Weiner, D. S, Ewing, J.



— 000 0: 000 boo 0O 000 ooo oo gooo o0 —

W. and Arrington, L. E.: Treatment of osteoid Winkelmann, W., Heindel, W. and Lindner, N.:
osteoma by computed tomography guided excision Osteoid osteoma: CT-guided percutaneous radiofre-
in the pediatric patient. J Pediatr Orthop, 10(4): guency ablation and follow-up in 47 patients. J
510-513, 1990. Vasc Interv Radiol, 12(6): 717-722, 2001.

28) Woertler, K., Vestring, T., Boettner, F.,

CT-guided Percutaneous Thermoablation for the Treatment of Osteoid Osteoma

Ki-Sun Sung, M.D., Jai-Gon Seo, M.D., and Hae-Chan Ha, M .D.

Department of Orthopedic Surgery, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: Current treatment for osteoid osteomas is usually surgical excision of the nidus.
Various minimal invasive techniques have been reported to overcome the invasiveness of the
surgical excision. We treated 22 patients with osteoid osteoma by percutaneous thermoablation
of the nidus under computed-tomography guidance.

Materials and M ethods: Twenty two consecutive patients underwent CT-guided percuta-
neous radio-frequency thermoablation between April 1999 and May 2004. The mean age was
26.5(7~55) years. In three cases, the diagnosis was confirmed pathologically before the prode-
dure while the others clinically and radiologically. Computed tomography (CT)-guided percuta-
neous RF ablation was performed with general or spinal anesthesia. With an RF electrode, the
lesion was heated to 80 or 90 degrees C for 6(3~8) minutes. Clinical success was assessed at a
mean of 30(4~62) months after the procedure at out patient clinic or by telephone interview.

Results: The procedure was technically successful in all cases except a complication. Patients
were discharged on 1.9 days after the procedure and resumed normal activitiesimmediately. All
patients but three (86%) remained pain free during follow-up (range 4~62 months). A second
thermoablation treatment relieved the recurrent symptomsin 2 patients and the remained had
persistent pain without a second prodedure.

Conclusion: Percutaneous thermoablation appears to be safe and effective for osteoid osteo-
mas, and isaminimally invasive procedure aternative to surgical resection.

Key Words: Osteoid osteoma, Percutaneous radio-frequency thermoablation
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