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Supracondylar Closing Spring Osteotomy for Correction of Cubitus Varus

In Ho Choi, M.D., Duk Yong Lee, M.D., Sung Il Bin, M.D.*, Bong Goo Yeo, M.D.,,
Jong Soo Jin, M.D. and Jin Sup Yeom, M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University, Seoul, Korea
Department of Orthopedic Surgery, College of Medicine, Ulsan University*

Cubitus varus deformity following elbow fracture in children rarely limits the function of the
upper extremity, but the patients and/or their parents often request an operation for the aesthetic
purpose. Various surgical techniques have been proposed to correct the deformity, however, the
complications following operation are still common.

We critically reviewed 55 patients with cubitus varus deformity treated by supracondylar closing
osteotomy at Seoul National University Hospital between January, 1980 and April, 1989, and report
on 25 patients who had at least one year follow-up (average 4.0 years).

The results were graded as excellent (13 cases), good (8 cases), and poor (4 cases). The average
amount of correction was 29.1 degrees by humero-elbow-wrist angle. There were two cases with
ulnar nerve palsy and one case with radial nerve palsy, however, all of which were spontaneously
recovered with time. The factors related to poor results were age at operation, degree of deformity,
improper wedge size, and nerve palsy.

In this article, we also illustrate our new, simple and safe technique of supracondylar closing
spring (incomplete) osteotomy based on careful preoperative planning and special attention to sur-
gical details.

Key Words:Cubitus varus, Humerus, Closing spring osteotomy.
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F& B4 25#9 #A F EAe 214, o
e 42 Fude 53:100d. AA ¥R
o] HF AR L 9.3M YL (2.64-23.24)), 6-10
Aol AA < 60.0% (1522 71 Wotow
11-154F°] 20% (53), 0-5A 1] 8% (23])
o], 16M0)4(15-254)% 35 o2 12.0%
g AASA. 93 FA 71T BF 4.0d
(13-7d 107 €)1}

AR gurztel AR 47kA PHel &
3 A}&¥ 3 Qo (Figure 1), ©] % Humoral-
Ekbiw-wrist Angle (HEW angle) & A} £3l4 0
v, Oppenheim3E¥& o] HEW anglec] Al &
Bzt g sizvn Atk €3 HEW
angled, AN2L YFYH 7T65(55-16%)0]
A3 $2L HF YA 2185 (8E-36%)E2 F
Az23e PF 294%(13-45%) 9] AolE BY
t}(Table 1).

dAHez FHHe &£F HAE =25, A
Ao W g 71Fo2 At &4 #37%
Ao FHE &5 HH9 Aole HFE 1L
15 (0=-20=)

Fa WEe AeRd weA i zelrt
Aoy, 258 25 935 ALY BIA A
F&o] ARHADG. 2534F 5&8c A 1AA
(#)9 UYL Agdgen, o WY U
3 AEtE oS3 Zr.

P29 ALY £t (B)E FHTF A
A3 v wsle aPddor ¥ Fdx(A)E 2
otk WYol 4 Ayl 299 =E
A Bug FIAe Y AL JEeE
o wHL(A)E B2FE & ADH(A=B+3H

Table 1. Preoperative HEW angle (degrees)

A} carrying angle). Figure 2B2} Zof XZs} YZ
o] Ho|7} 2L oW Y FUE AAT
71 98 A #FFHE X-ray BF& o] &3}
o Figure 2As} Z& =g HEJLH, o
E olg3lo AYY HFFAxY AAE 4F
ZHe Zdolg d& F AU 2HY olHF
ol Ay FIWHL A YZjl- A
zoz LA gde @de Ut ARE
9] AYoEE 104 vjgtolr} 30x o]t =
A& Figure 2C8} o] M YZ7} #FEH H
PatA stz F2 R 2k oW A Yze
Olecranon tipEt}h lem Ax 2R E Fe A
o] u}g3| s}t

Zu #qg Ay FJoly FAHE 7 CH
Z @A 3loor by, Figure 2D A X'Y' =
XY +tanC2 A'B' (7]1A 9] ¥R do)E T
3 % e & 79sd BA HolE Tt E
YW g v g #oste A

FaAde £47e JFFoz FH3
$13to] €=t (hand table) 9} N2=42Ed AP
(torniquet) & 43t ot

e fa2wtog HIso FIRYY Z
og  ug g olw Fuwre] F9e 5-
ImmAE E7I=EE @k Hye lold
o AA] #AY ZAEE step-off7t AAY, #F
W @A AAY dAEe 3%, 23 4
o] Rolx %o} FPAe] VHAEEL & F A&
o, 99 5 3 Z4d (low transcondylar frac-
ture)u] FRe] TEA Wi ARE &7] Y3l
o #4d 29d< (Figure3B)& A8 % & At

A YZY ¢xd 2 e H4YEF £
Eg Folg 7t AE 1A AA¥og A
dAY AF F9o) ¥ ZEIY Bovie

HEW Affected Contralat. Differ- = - P
angle side ~side ence g0z X9 AXE _E:A]zq}t}. XYe] dol7t &
% Ao Axd ZH ZL A A o 2
Aver:age -21.8 37.6 -29.4 v.I.‘LO] L} 3,‘}_}‘:1@% !-g_”“ E—@ 'QEH °“‘€.‘ Flgur‘e ZD
peximum -8 18 13 oA e Y2 dE oI§}EF Bk
inimun_ -35 +S 45 Zulo] &AWz ¢ =2 Hohmann retractor
+ = Valgus - = Varus so2 RE&WAN, B7EE o434 1-2mm
Table 2. Average HEW angle (degrees‘)
Preop. At last followup
Postop.
TAff. *Contra. TAff. ’Contra. Diff. *AQC
-21.8 +7.6 +8.4 +7.3 +75 5.2 29.1
IAff. = affected side *Contra. = contralateral side 3Diff. = average of the absolute values of the dif-
ference between both sides *AOC = amount of correction + = Valgus — = Varus
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Table 3. Criteria for the results of the sup-
racondylar osteotomy (Oppenheim et al.'®)

PP
Results ‘Lfg g)T\/IOf ca%iiur?é Cc;rgg Illic-
angle
Excellent thaliss 5° th;iss 5° -)
Good thziissy thalSlSSS" )
Poor than 10°  thanlor ()

!': compared with preoperative ROM ?: com-

pared with contralateral side

Table 4. Loss of ROM and 'Difference in HEW
angles in the last followup

Number of cases Average

0-5° 6-10" 11°- (degrees)
Loss of o
ROM 18 6 1 4.2
'Diff. in .
HEW angle 21 3 1 5.2

'= Difference between affected and con-
tralateral sides

Axe S fAF T Fde dRE
Z1AA HEES AP 93 maAe F
o APz PP3A I AP F, U
2 HEAL AL A 1/29] FFAL AAF
th. Figure 2F9} o] Freo Z©eiidt ®H&
8o AEH FAH RYE TEF o=z
4l gt
Rongeur2 Wz Fo& mdg AAS &
FUYzs A7 oE RA2PA AAGY. o
A de AL WS m@d®oz, olAE 1-2mm
v 7)1z A A} 2/3290%] Drill2 W& 1
AL 2-3% Drilling 3t}
gxte) #HHEL NAZ HHZE A7 2
A28 W94 299 3 (greenstick-
ing)Al7l8 FERES #AYFH(Fig 2G). o]
F&Ae @xl9 ¥g MHA} ENAs
A3 E 3l o] & H=R(hand table)
7} dasid. dad A$ 10-15=9 34 WA
g8 A nAYE & Ak ol AlxF7t H
A9e ud(Fig 2H). W7l %712 smooth
T = threaded steinmann pino. 2 F#3}1}, o]
Agto g 1Ho] EAABAY ALE7]0)F 9
FZo] 2 g3 A$de A o Ak

Table 5. Complications (Nerve palsies)

Case Nerve Results 'UNT 2A0C
1 ulnar Recovered at (+) 40°
postop. 4 mos
Improved at
postop. 9 wks, 3 o
2 ulnar No Sx at postop. (+) 28
6 years
3 radial Recovered at (=) 40°

postop. 5 mos

IUNT = Ulnar Nerve Transposition *AQC =

Amount of Correction *(+) = UNT done at one
day after osteotomy due to ulnar nerve palsy

Table 6. The results of the osteotomy and the
age

Age(years) Excellent Good Poor
0-5 1 1 0
6-10 10 4 1

11-15 2 2 1
16-20 0 1 1
21-25 0 0 1
Total 13 8 4
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4
el #% 71&<2 Oppenheims'Ve] Wi
(Table 3)& AH&3tfAed, AL FA7A

ALEE BA 71FE oM M 4F T Aol
Ao 52% (132)olA 5, 32% (8z])A
%3, 16% (48)lA BFo AARE BYrt
T2 F2o HEW angled Ha 84x 99
(102 J¥-15% 9W)e g, HdZ9 HaTe
08% #to]lrz} dA L (Table 3), 1 z}lole] H#
36= (5E-15%)4h. Fa 4.0d %9
FAAl9] HEW angle2 3 7.3% ¥ (9
YH-16 9w)oz 2 ¥MIe fiued,
& A mA A3 145 AYslne ¥
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Fig. 1. The various methods of measuring the radiological carrying angle

ol ALe ALE Ak HF FAIXY &
2z HEW angle®] ol H# 522 Op-
penheim®] B[R EA Fzd sFte ol
2ty FZo] HEW angled] o)7}l 105 o4
¢l A% 10 E7stAtH(Table 4).

#3 &5 899 242 A4 T 422 (0%
-15E)9 0.0, oj gt $4o HFFch 4% 1
#ole 105 o] 4ol A4o] AU (Table 4).

A 258 F 3dA FHEFo] TAHAC
(Table 5). ole EF AAEHo2ZA HIY
A &Ao] 28, 8FNFE &Aool 1#UeH
B% AzZto] A#Fo] wEr A=A H(Table
53x). AA 253 F 63 (24%)A HAESA
7 ARAAEs NPHdoH, ol P
B 29.3% (25-402)¥ch o) A$ AES417
opu|ZAo] 1A Jelgod, oY @Az
& 4050 tH(Table 5). &4, HF474 HY
28 A8stx g 198 (76.0%)=, Bod LA
Z+e 291%(15-50%)2 HAd&L AP A
25 AR E BFEL, AANFEE B
1 A9% 18 (5.2%) et o] 1d+ 28%

O

g 249 F 25 2 2% /59 o4l ¥
Aso] +¢ oY $Foz ¥ U2 AdAe
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D (Ant.)
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X' WY
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Fig. 2. The author’s technique of "Greensticking” osteotomy. A) The osteotomy site is determined
with the author’s device. B) The determined osteotomy site. The line XZ and the line YZ are of equal
length. C) The lower border of the wedge (line YZ) may be parallel to the joint line in the younger
patients and in those with mild deformity. D) Lateral view of the bone wedge to be osteotomized for
correction of flexion deformity. E) A Steinmann pin is inserted under C-arm control. The upper end of
the base of the wedge is determined by a piece of sterilized paper and marked with the elec-
torcoagulator or a blade. F) With an oscillating saw, anterior half of the wedge is removed leaving the
posterior half and the medial cortex in situ. Then two Steinmann pins are inserted. G) After removing
the posterior half of the wedge, the remaining medial cortex is greensticked. H) While the operator op-
poses the two fragments correction deformity, the first assistant completes pin insertion.

ool 2 W WYY AL 4B Fo T 5-104 oA EFe AFA sHF Ho
7b obd B3 f¥tol7] Wio AYWHA 3, z7] ol AL EAFU. Table 7
NP (remode) H| A= ¢fom, volr} ojg € B9, A4F 2y Fe7tA9 7ol A
T Wige] 431 FHYe] W2 g Fo g BF9 2437 gotAe Aol e, o
Z7] Aol uigAsida Ak WO, Ae o] 7|zte] AFEF FAe dF o] @olA
AV e 27] #4& AANPo2R F& 2F 7] dECITT FJZEH. F& Ave @39
g dUdxn 2usqg. BAA FHY B AF Y2F5H T2

2 =g ol #&gAlY AFH F& T E o 54 ojMrRE 5-1047F F s}
A3ote]l #AA= Table 63 2th 0-54 & gx Az dd. 9 fFH¥FHoIH AYA
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Fig. 3. A 9 year old boy, presented with cubitus varus deformity of the left elbow, was treated with
the author’s technique. A) The preoperative HEW angle angle was 20 degrees varus. B) Intraoperative
arthrogram was done. C) In the intraoperative X-ray after Steinmann pin insertion, the HEW angle

was 6 degrees valgus.

(remodelling) S¢ 2@ o 154 97N
ge Aol Fuix AAEHD oA Table 69
Aol Az 3.

&2 AA 3744 o] AAHo it
19519 King%'el AAG W2 MYdd A
T AT oee AT AHY AR HAs
& wEAl 4 setdicte dHo] Ark FA
717to] Fol B =89 UL HA FpAT
270 nZ3PYY 558 F, AZEA WE A
W odY dZeF 179 K-wire2 A& S
APPE 1HAHe F2F Hd 3x7F dob
TR A#Egrct 19643 AmspacherFP2
A} 8 (oblique) BEZ&¥ A4y 3d Wy
2 EAd ZAH o, 713 2E o
S Woidt. 19593 French®7} A A% 9}
= g 43 33&L 7EHoE AR AR
wog s &3] ALEHO fov®, & =
2o tigo] © 25MEL BF o] WS A
g5 84%°A FFolge WFE W Z
I4g dx AU

Bellemore5®2 34 Wy e & EAZ HA
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Table 7. The results of the osteotomy and the
interval between the trauma and the osteo-
tomy

Interval

Excellent Good  Poor

(years)

0- 2 6 2 1

3-14 5 3 0

5- 6 0 1 1

7- 8 1 2 0

9-10 1 0 1
11-13 0 0 1
Total 13 8 4

Table 8. The results of the osteotomy and the
preoperative difference in HEW angle
between both sides

Preop. Results

difference Good Poor
(degrees)

10-15
15-20
20-25
25-30
30-35
35-40
40-45

Total 13

Excellent

O = NG = O

X o = = NO O N
Bl === O O O

27 FeHe 4Z HEW angleg] o] (&
EuARZh)7t 255 o4 A$oldloen, o
ol E45 E%Y 7l ¥2E HAF
o}

WA ol g @dyol A= ¢
o} 1951 King# Secor'’:= pin# clamp g o]
£39 1, 19593 French®& 2719 screw& 4}
3 E 82y wireE2 LA F4L B}
o}k 19673 Langenskiold ¢} Kivilaakso!®’ &=
plate¢} screw® ©] &3 ®WYS By,
19759 Sweeny®+ 27Kl K-wire® n3}3 o
2 Mldte #4& 2uddo. 19829 Car-
IsongF 'V staple o] &g A A 3¢, 1988
DeRosa*” 9} Graziano® = A2 & ¥ejeo #H 4
HdY HZ£F 19 screwEZ WA= A2
+ g YHE AAFAY & =2d4e A
2 ol A Steinmann pino|.} K-wireE A}& 3¢
=4, 27] 9] Steinmann pino]Y K-wire& 13}
Hoz A3 AL 149 (56.0%)2 A4 @

—_—

K2 g dr

32

Table 9. The results and the methods of inter-
nal fization

Methods of I/F Bxcel Good Poor
I/F with 2 crossed pins 8 4 2
I/F with 3 crossed pins 4 2 1
I/F with 4 crossed pins 0 2 1
I/F with 4 parallel pins 1 0 0
Total 13 8 4

I/F ! internal fixation

Sk, thgo] 3719 Steinmann pinol} K-wire
€ ZAPFoz Y A2 74 (28.0%)0]
Atk A 7179 A¢7) 2090 3¢9 374
QAo Aol o)zl fiNew, HPA
d F¢ot ma A9 3¢ 2o & 49
€ RYoy FH HoA ¥R @3}
A tH(Table 9).

uAge g B4A FEoy Hu YL
8 gk o 1}, 19883 McCoy ¢} Piggot'> = French®
ot FAME B o2 YuHg F FHAHE A
AAZ AHE 2537 Adgo=zs uzdg
o g5 23E 5+ dduddd & =%
dAMe 4#(16.0%)NA FdA HE 313,21
#(84.0%) 014 FAA MuuYL ALt
. DeRosa$} Graziano® & A& N7 &£4% 3
37] 8 AEEA HE AA AuxA 2
e A g@stodol oy, 2 F NAF &4
€ Y37 A3 Ho4E 2HREoz9 22
Hrgo2 Fodorditdn Yt B =EdA
A7 Egol A7 e 2998 FEAE B
dgom, FEHd oln A7 ol REH
22 UANE VMEAE Ak Fed AF %
of st o]5tA HALE wt=A] Algsie o4
HY ZAER sy, ojie] glow AA
weleg nEdol st B =Edae ¥
F A4 wve} FEde av|de ABBAE
LAY F A AAEL Fed AgR A
7, B3 AZ AAd U Az tHe
A AH(SSEP, somatosensory evoked potential) 7}
EF AE A7 s E g 5 Udgdn A
st WA Mgz Astn U A &
Al AGZL FLAAHANAN o4 270
Hold AF N AW Ad&L T AA
ste Ao tAsEetn HAd.

Bellemore®, Carlson”, DeRosa$} Graziano®,
Oppenheim3'9] B g Z¢sldg BA F&
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Z3E SNV A E AT FEAY,
A28 ¢, 1Y FHHE A3 WS
AT YR s HEINE BHYH HESE,
Dt AFE WuAHee dasi B =&
o] digeol B ZAE9 ANE EMHE A,
EFe AAE B FAEY g902¢ &4
Al A%, A ¥M¥e AR, WS (A
BAER), 2T 43, ¢4 HFL B 5
AR 3 BoFe £& AHE 47 94
e 271 &, 9% A4 48 434, 29
A AIE, AT FEAYs gy F24,
AR &48 dHsl7] 4% =HA2E FE0
S8T7EL ¥ F AU

A 1AR(H) 7 AAFT & ie oyF
8T ZUE VEFde RozA oWie £z
Ao HEN AgH AL AHE LS A
71 918 % (hand table)s} A=® AYY
(torniquet) o] Al§, ¢4 gd HIFL 3
37 9 A Had, A3 &3¢ 53
71 s 2H428 Fgd FAHE Futh
dA7A o] Wy W& &L Iy DA
A ZF 987 HY, E =FdA BEAME 5dH¢
@72 2% 53 (excellent) ZF}E A
7] o] AR o] Wgel FHo) EFE 3 U}

2 o

AZAEL 1980d 19 1YHE 19893 4¥
30U A MEoigtE fel FHE WHEY
9] RAES AP F2 558 F 1d ol HF
447 FA ZteRd 2548 BMHE e
2ol 84 4 3t

1. ¥4 ¥ 7 Humero-elbow-wrist angle&
52 U 218%, AAEL oW 76x% oA
}. £+ # 3% Humero-elbow-wrist angled ¢}
H84xEE HE BALE 302% oAUt

2. &4 ZT= Oppenheime =R 7| o)
o3l £4 52.0%, 4% 32.0%, BF 16.0%
o). olF A 1A (H)e F& WHPAME
58 R% $9 AAE AL F Ak FH
Humero-elbow-wrist angle®] zjoj& 5% ofuf
7} 84%, 5-10=7} 12% 2, 96.0% X A4
I Fo] 0= ol w&Ews d3AEg d&
F ANUSk FEFE &7 4999 24 HAF 4
250|903, 5% oW’} 72%, 5-10%7) 24% 2
96%AM 105 o) 24& BYh

. @§YForE AR &4l 32 (12.0%)

Ao AAZHQ HE AR &4o) 28, 8 F
AR &gel 180Ut ARE doMe ¥
AR viulet mA e Avle 58 4Aw
A7 e Aoz ALHA

4. BFS AAE B FHES 802
TE A A%, £ A WY AR, §
BEZ £4), AL ASZo|A}. &8
Er & s34 47 d88e 27 £
& A% AY 4% B4, B9d wEs, A
AR FEAYS G 337, 43 &4
887 A =H2EA FEo) T HL

5. A IAA(H)7F AXNE ¢ WYL oY
¥ 8TEAEL VEIFE A22MHNRA
AgE 58 ERoAN 53 AAE g
AN
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