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5 37 21.6
, , 15 3 19%
, 31 5 31% .15
81%
(Table1).
1 10 13 81%
.15 (Table 2).
' 2.
16
, 0~-20 9 56%
194 2 2002 2 8 30 7 4%
(Table3).
16
3.
16
(threaded steinmann pin)
Table 1. Age and sex distribution at operation
Age Mae Femae % Table 3. Degree of deformity
0~15 3 0 19 Degree Number of case %
16—~20 2 3 31 0—-10 2 13
21~-30 1 0 6 -11--20 7 43
26—30 2 0 13 -21~--30 5 31
Above 31 3 2 31 Above-31 2 13
Tota 11 (69%) 5 (31%) 100 Tota 16 100
Table 2. Ageoninitia injury Table4. Duration of initia injury
Age Number of case % Duration Number of case %

Under 5 6 38 Under 5 4 25
6~10 7 43 6~10 1 6
11~15 3 19 11~-15 2 13
Above 16 0 0 Above 16 9 56
Tota 16 100 Tota 16 100
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Table5. Correction of carrying angle

Degree Number of case %
<-10° 0 0
-9°~0° 1 6
1°~10° 5 31
11°~20° 8 50
>21° 2 13

Totd 16 100

Table 6. Duration of immobilization

Days
26
27
28
29
30

Number of case  Average (Days)

278

= O © O B

Table 7. Criteriaof result (by Oppenheim. et a.)

Carrying angle ROM Complication
Excellent Lessthan5°  Lessthan5° No
Good Lessthan 10° Lessthan 10° No

Poor Morethan 10° Morethan 10° Yes

pin)

(wiring)
15 9 56%
(Teble 4). (Carryng An-
ge 1 20 8 50%
(Table5).

Fig. 1. A method of measuring the carrying angle: Mid-

points were determined for the humerus at the
flare of the metaphysis and in the dista digphysis.
Midpoints were determined for the ulnar at the
level the radia tubercle and the most proximal
ossification. The angle formed by connecting these
midpointsisthe carrying angle (by Besdls).

(Closing Wedge Osteotomy)

(threaded steinmann
(wiring)

(Fig. 2).

(Table6).

(Caryng Angle) (Fg. 1).
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A

Fig. 2. Anteriorposteior and laterd radiographs of the left elbow.

2A. At the age of nineteen years, the elbow was in the state of cubitus varus deformity followed by a supracondylar

fracture at the age of 4 years.

2B. The lateral closng osteotomy using threaded steinmann pin with wiring was done and the varus deformity was

corrected.

A B C
Fig. 3. Anterior radiographs of the elbow of the nineteen
yearsold female patient.

3A. Varusdeformity isshown in the preoperative sate.

3B. The lateral closing osteotomy was done using
threaded steinmann pin with wiring.

3C. The last follow-up radiograph in thirteen months
later after osteotomy.

Oppenheim

(excellent) 8
(good) 6 (poor) 2 (excllent)
14
87.5% (Table 7).
15 15
3 31
2
1
19 1
, -16
(derotation)
20 1 1
K-
(Fig. 3).
2
29 4
1
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a l [ e
A B C
Fig. 4. Anterior radiographs of the elbow of the twenty
nineyears old male patient.

4A. Varus deformity is shown inthe preoperative steate.

4B. The lateral closing osteotomy was done using
threaded steinmann pin with wiring.

4C. Thelagt follow-up radiograph in six months later

dfter osteotomy.
-10 .
(derotation)
0 6
(Fg. 4).
3
27 5
, -30
. (dero-
tation) 4
4
(Fg. 5).

A B C

Fig. 5. Anterior radiographs of the elbow of the twenty
seven years old male patient.
5A. Varus deformity is shown in the preoperative Sate.
5B. The lateral closing osteotomy was done using
threaded steinmann pin with wiring.
5C. The last follow-up radiograph in 4 months later

dfter osteotomy.
92022)
Siris?
(medid displacement)
Madsen'  French™®
, Smith?,
D'Ambrosia’, Dowd?®  Hopcroft
. Smith?, Langen-
sioid?, Dowd W
5
1)
Smith? 54 (4~20) 6.1
(0~12) Rodney™

4 150 ,



e 375

17.8
K 1959  French
109 131 . 2
Srig?
1964  Amspacher”
, Oppenhe- 1975
im Sweengy® 2 K-
.1982 Calson  Rosman®  daple
1984  Oppenheim™®
(threeded steinmann pin) 1988
3, Y 15 Derosa  Graziano™ (step cut
odectomy) 1 .
MCCOylS)
French
15
, (medid opening wedge
ogteotomy), (oblique
ogeotomy with derotation), (laterd ,
closing wedge ogteotomy), French Method (pin angle) ,
(two-hole laterd plate)
(media percutaneous pin)
:L’I.,14,21). 15 3
(step cut osteotomy)  Derosa 4
Graziano™ .15
1
Wilking® 16
1 (threeded gein-
mann pin) (cross wire)
Iseo Yamamoto ™ 15
3 4
, 9 10~15

1951 King  Secor'®



376 o / 16 3

. , 25: 876-884, 1990.

7) Amspacher JC and Messenbaugh JF Jr: Supra-
1994 2 2002 2 8 condylar osteotomy of the humerus for correction of
rotational and angular deformities of the elbow. South

16 Med J, 57: 846-850, 1964.
(threaded steinmann pin) 8) Calson CSand Rosaman MA: Cubitusvarus. A new
(wiring) and simple technique for correction. J Pediatr Orthop,

. 2:199-201, 1982.
1 (threaded steinmann pin) 9) D'Ambrosia RD: Supracondylar fractures of hume-
(wiring) 8 , 6 , rus-Prevention of cubitus varus. J Bone and Joint Surg,
2 14 (87.5%) . 54-A: 60-66, 1972.

2.15 13 2 n 10) Derosa PD and Graziano GP: A new osteotomy for

cubitusvarus. Clin Orthop, 236: 160-165, 1988.
11) Dowd GSE and Hopcroft PW: Varus deformity su-
3. (threaded pracondylar fractures of the humerus in children. In-
steinmann pin) (wiring) jury, 10: 293-303, 1979.
12) French PR: Varus deformity of the elbow following
supracondylar fractures of the humerus in children.
4, 15 Lancet, 2: 439-441, 1959.
13) Hoyer A: Treatment of supracondylar fractures of the
humerus by skeleta traction in an abduction splint. J
Bone and Joint Surg, 34-A: 623-637, 1952.
REFERENCES 14) Langenskioid A and Kivilakaso R: Varus and valgus
deformity of the elbow following supracondylar frac-
1) , , , : ture. Acta Orthop Scand, 38: 313-320, 1967.
. 15) 1sao0 Yamamoato, et al: Cubitus varus deformity follow-
, 22-2: 399-404, 1987. ing supracondylar fracture of the humerus. A method
2 , , : for measuring rotational deformity. Clin Orthop, 201:
. , 17-6: 179-185, 1985.
1113-1120, 1982. 16) King D, et al: Cubitus varus elbow (cubitus varus). J
3 , , : Bone and Joint Surg, 37-A: 572-576, 1951.
. , 17) Madsen E: Supracondylar Fractures of the humerusin
12-2: 201-205, 1977. children. JBone and Joint Surg, 37-B: 241-245, 1955.
4) : 18) McCoy GF and Piggot J: Supracondylar osteotomy
. , 4: 263-266, 1963. for cubitus varus. J Bone and Joint Surg, 70-B: 283-
5) , , , : 285, 1988.
. 19) Oppenheim WL, Clader TJ, Smith C and Bayer
, 24: 139-147, 1989. M: Supracondylar humerus osteotomy for traumatic
6) , , , , , : childhood cubitus varus deformity. Clin Orthop, 188:



e 377

34-39, 1984.

20) Rodney K Beal: The normal carrying angle of the
elbow-A radiographic study of 422 patients. Clin Or-
thop, 119: 194-196, 1976.

21) Siris|E: Supraconylar fracture of the humerus. An
analysis of 330 cases. Surg. Gynec and Obstet, 68:
201-222, 1939.

22) Smith L: Deformity following supracondylar fractures

of the humerus. JBone and Joint Surg, 42-A: 235-252,
1960.

23) Sweeney JG: Osteotomy of the humerus for malunion
of supracondylar fracture. J Bone and Joint Surg, 57-
B: 117, 1975.

24) Wilkins KE: Residuals of elbow traumain children.
Orthop Clin North America, 21: 291-314, 1990.



378 o

___ Abstract |
#

TheLateral Closng Osteotomy using Threaded Steinmann Pin for the Cubitus

Varus Defor mity Followed by Supracondylar Fracturearound the Elbow

Jin Hak Kim, M .D., Song Lee, M .D., Byung Ki Kwon, M.D., Hyun Soo Kim, M.D.,
Soon Y oung Jeong, M .D., Dea Jung Choi, M.D.

Department of Orthopedic Qurgery, Seoul Sacred Heart General Hospital, Seoul, Korea

Purpose: To investigate the usefulness of closing wedge osteotomy with threaded steinmann
pin and wiring for the treatment of cubitus varus deformity after elbow fracture during childhood.

Materialsand Methods. From February 1994 to February 2002. We performed closing wedge
osteotomy with threaded steinmann pin and wiring in 16 elbows with cubitus varus deformity.
There are 11 men and 5 women. Mean age was 21.6 years and mean follow-up was 19.2 months.
Mean deformed carrying angle was varus 21.7 degree. Mean period from initia injury to treatment
was 16.5 years.

Results: Mean angle that was corrected by above operation methods was valgus 12 degree.
Average periods of immobilization was 27.8 days. One tardy ulnar nerve syndrome before surgery
was solved at 8 weeks after operation. 2 cases with superficia infection was trested easily. 14
cases of al were estimated as good with Oppenheim's criteria.

Conclusion: Closng wedge osteotomy with threaded steinmann pin and wiring makes early
range of motion exercise being possible as rigid fixation. The supracondylar closing wedge
osteotomy with threaded Steinmann pin and wiring is thought to be the useful method.

Key Words: Cubitus varus, Osteotomy, Latera closing osteotomy, Threaded steinmann pin
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