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Modified Step-cut Osteotomy of Distal Humerus for the Correction of
Cubitus Varus Deformity in Children

Yeo-Hon Yun, M.D., Jun-Gyu Moon, M.D., Duk-Moon Chung, M.D.
Department of Orthopaedic Surgery, MokDong Hospital, College of Medicine, Ewha Womans University, Seoul, Korea

Purpose: To evaluate the radiologic and clinical results of modified step-cut osteotomy for correction of cubitus varus deformity in children.

Materials and Methods: We analysed 16 children who had varus deformity preoperatively and received modified step-cut osteotomy.

The

results were evaluated by final follow-up radiographs and clinical results, which were humeral-elbow-wrist angle, lateral prominence, range of

motion and complications.

Results: The average preoperative humeral-elbow-wrist (HEW) angle was -15.8° and average last follow-up HEW angle was +6.7° Lateral

prominence under 5 mm occurred in 3 cases and one children showed limited motion and transient ulna neuropathy.

Conclusion: The results demonstrate that modified step-cut osteotomy achieve good correction of cubitus varus without lateral bony prominence

or complications.
Key Words: Distal humerus, Cubitus varus, Children, Modified step-cut osteotomy
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Fig. 1. Schematic drawing of the preoperative plan: The line AB
is 1 cm above olecranon fossa, and perpendicular to the lateral
supracondylar ridge. The point C is determined proximal to the
line AB by the angle ABC (angle to be corrected). After removal
of the triangle ABC, The point A comes to meet the point C.
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Fig. 2. Schematic drawing of planning to determine the point C:
Ideal correction without prominence (Left), longitudinal axis of
humerus and forearm meet at point X, which is determined from
the opposite normal upper extremity.

Correction with lateral prominence (Center). Correction with me-
dial prominence (Right). The point Y is determined by a perpen-
dicular line from the point X to the longitudinal axis of forearm.
Distance between the points X and Y is the amount of medial or
lateral translation
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Fig. 3. (A) Preoperative anteroposterior radiograph of a 8-year old
boy demonstrated left sided cubitus varus deformity of -22°

(B) Preoperative clinical appearance showing left sided cubitus
varus deformty.
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Fig. 4. (A) Postoperative anteroposterior radiograph 6 month after modified step-cut osteotomy demonstrated good healing and normalized
carrying angle.
(B) Postoperative clinical appearance and anteroposterior radiograph after implant removal demonstrated excellent result.

Table 1. Criteria for results of supracondylar osteotomy

Difference from normal side

Loss of range of motion Complication
Carrying angle Lateral translation
Excellent less than 5° less than 5 mm less than 5° no
Good less than 10° less than 10 mm less than 10° no
Poor more than 10° more than 10 mm more than 10° yes
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LROM
Transient
ulna neuropathy

Complication

Lateral
Prominence
(mm)

Postop
injured
10
12
13
14

Preop
injured
-10
-15
-13
-13
-15
-22
-20
-12
-11
-15
-15
-17
-18
-24
-25

Humerus-Elbow-Wrist angle (degree)
side
10
14
11

Unaffected

°F 371

<
T

2~
=

AT ol A

=

Lateral condylar Fx of humerus
=

Medial condylar Fx of hemerus
Medial condylar Fx of humerus
Lateral condylar Fx of hemerus
Lateral condylar Fx of humerus

Previous injury
Supracondylar Fx of humerus

Supracondylar Fx of humerus
Supracondylar Fx of humerus
Supracondylar Fx of humerus
Supracondylar Fx of humerus
Supracondylar Fx of humerus
Separation of distal epiphysis
Supracondylar Fx of humerus
Supracondylar Fx of humerus
Supracondylar Fx of humerus
Supracondylar Fx of humerus

Sex/Age
F/11
M/3
M/12
M/10
M/9
M/12
M/8
M/8
M/14
F/5
M/11
M/6
M/11
M/13
F/15

M/3

1
3
4
6
9
10

1
ARl ld 1¢]

Case
12
13
14
15
A ool

16
*LROM: loss of range of motion

4
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Table 2. Data on patients treated by modified step-cut osteotomy

%

N7 F9e ngout WAHoE 53

i
"
X0
o

o)
e

pul

3+ Davids 5

S5 e,

EEEPEE

445

B AAEANE
S As Asfel] WS o B % A ol o

B

1A BS

ok
T
GB

AT, 912)

1584 <=, 1o A

L

L

37}

R At} (Table 2).

]

AL

3

1

K<)
R

=

Ax=

Oppenheim 52| £
%

o,

3l

=K

o

=

2 FHS TAE (24~4T%)

o] ®il Hqe}. AL

F % 1T
AR

=
=

e Al i
ofe) 714

=4

[e)

o

ST,

[<)

o
xxl—t S|

X

}

S

H]—/Kg
#e] v
A5 F

A o 9

LA ] FEAHOR dYA gk O

o] A

[e)

L

3

A B o]
A7} wskor old ks 7]
7} ol &

[e]
o

5



292

3 mAslor sk 43t
Palok sk BAI7} o)

F Fel rarg mi

e AT4e 19884 DeRosagt Graziano®7F #S 4
ekl U =Hdl vhE Hzhe] Ago =z Qlale] Hx
9171 Qb E]7] wiiEel] g sl YR O R Aae WA
o] 7¥sela, Ax F9lo HE WA 7] wiitel 1244
Ql Q)= &3l 4] AEERt) {f3o] wErta Fgsgith

18 = 8al7F -, 287 F5e] F2 dAS Aok 1
dl= iAol Aujste]l w7t Apdaigivkar Harskgich
o]F- the A=l oa) MAE o w nsg Ay
15)7)% 519 tH2, DeRosaé} Grazianoo] Wlig WY
AN A Az A E S dojdl & 25l 7=
o] &3lo] Ao 2 aAsE Ay, £ &
ol o] &=o] &duo] Wargel dafst=
t}. olel] Hlate] Azte] s AGE d=
2 9do| v gt 9] SHo RN E A7
lol Wil =55 o] &3 VM Wargs sk &7
==ro] Fe a7k fed davt glek aea A
Qe sl Hzpo] Hex HAsSy| wjie] Wik
NME &5 FI-E AA HE F oA S
A7 w43 (Reconstruction Plate)t} <1&}H4]
(Dynamic Compression Plate)S thazz}l & ulf, YARES:
g 27 FEatek
U] wg e - 9at 19 %/l A
HHge

-
-

a)
L o 2 mo [0 o Mo U o R

N
-

%0 off m&o i

=
2wy ©
N rlo oﬂ.
off o o
>,
E=J T T=

>

rE U: Mo e ol

.ﬁ
&

]_

E% Iy
J

and O),
FUO gu

B e

)

L _
>¥ﬂ
o 2
jins

k
>¥ﬂ 1o E Jlm

::]‘_11{1

M o to

= | =

H-g 54Y 79, 2ukzol ﬂxéﬂ‘ii‘:‘r 3o
| @At Ao fiste] $xpr) vkEElA]
§lth Wong 592 Wk 9= 29 #7] 4
wAg & Rkzke] WA HER Hol 9o éﬂr?n
g 22¢) 5 148004 ol F o] 97 79 550
AL SkGlEh o5 93 9] EF0] AolelA = Al
WHA 2k AFAAE] sHE ¢ AT Hadr] o
A 2tz ek ik Ippolito 592 4717ke]
7 O] oA ugate] BTES 54319
OP‘?iE‘r. AAE2] WL DeRosa?t Graziano2] 7|
S dPom AT, Azt e] mego] Hom
Aol 217} S wheth 1e]ar 2314 c9
TR FEOR HASle] Y9 EHES WS E
19 wloll, 23 = W 919 =
2 9 A= 7%1—7(4 o] o]r/]_

A, K=73d sk e 2

, French?] A} 1232’3740) LA} eyl e
s

b ARt WS sk 4909} llizarov X

H =
¥o oy oy
2 o% i 4%

N

E

To

=

ol

_%mﬁiﬂlr[‘
iz 2
o i

Mo

i
e Ao

fj
o
r%

[o 1o
\
i

rod

1t

Z o

Mo ol do opf O 2 N0

&
Flo e ﬁ

do W

o |o
k1
ol
X _‘y

T
]

z4)

o |
][y~
o _0,
e

N

=
29 sl Asfatel ups:
4713k 2l o) Aldslolol PH AR 7
T}91522)

K=< AHga e 714 £3) Akgshs el
W3t €)% 27k 0 ks o] uEoly 14
7P EAlelth French2] HAl gL 95 231 #)7] A
A ) s A9 TR 27 sy AR AHlE
3 71 APo]E HALR Fo] 1A= Ao=RE
18 zste] 37 WEe] WS AwEslE ok ey
| aEe W 2B gl AEEW o] uhg 2

st g o] WA= Aol Stk McCoy st

o

& = HZMW Shol Jﬁq }Oﬂﬂtﬂ, B ofollA g A&
Ao] MRS AT WS Ald dasolA AR
F Q=1 DeRosag} Graziano:= 18%] A Aol Asfjste]
ugE wggo] Apdkel o & 7|l 43k dagk
IS & F Yo g 49 ﬁ‘iol Sk golbA
LS AFdshrlel
FAE A3 73%7P LA QL A=t %1}91
Zrol =AY 5= Atk Levine TP 9= w3l &7
/‘] A9 =S WF5ow AAATIaL &g A

Q= sl 1A Ay} glo] B £ A4
6}5’13}. T3 & Fo|v e o]k Hx 7}

7Fested el drkal Hialshal gtk

ot o{w =

=
T

_%
7
R
I
LJ
g @
X‘i
O
o

|

1}

J
o

3

PNOe Rl
oo WM e oo
ROy

)

AAFEL 2ol Bxfe] gl 9] S wxgor 7bzh
S AbRle K- o® A, 3 S o1
o} 2] A agdee Snde] dY Aol ARES
I Atk oA Az} L =wo AT A Y9 =
chgte] ofn] G AY Ae] @87k HadoMe 95 A
T S]] A7 &ty A ok 543ks FUts)
of AT = Yo ST} 95 24 BS A3 F
Aol e ok = Yk AEY 2] Adelar, FIbE T
5 AHEEh FA AEd 2o Adsls Felolng, o]
e F A5NE TE4 B 258 F8slor dF
Bool] MAE = 9l ANe AEY A FEE Ad &
rka AzbTh el Aol Aol E Figte] %7
o o]fojF o K-S o] &g 11 A IAHER T
W8 1gEE A& 4 AUk



A0 LHEKS IS DEES SIst A4RI2 A2 e HoE

<ol gk ATE 898 v 2ok AA|, Aokl unk
T wHFES 7l Agste slo] vk, =4 7
g AT dEe wAe g} g e 4
I Bolon, A4, 9 s So= HAAAA 9
919 555 9% ¢ Ao UA, K-S o0& 1
A 3A4EE 2] B 255 A e Aagk 14
o= Hrist 4= Q) ol¢} & WO R X3k 169
St ] B gz wlg- AEetA wAE o, )
of 7} B A= Al vkEegivh

1) Abe M, Ishizu T and Morikawa J: Posterolateral rotary in-
stability of the elbow after posttraumatic cubitus varus. J
Shoul der Elbow Surg, 6: 405-409, 1997.

2) Barrett IR, Bellemore MC and Kwon YM: Cosmetic results
of supracondylar osteotomy for correction of cubitus varus. J
Pediatr Orthop, 18: 445-447, 1988.

3) Bellemore MC, Barrett IR, Middleton RW, Scougall JS
and Whiteway DW: Supracondylar osteotomy of the hume-
rus for correction of cubitus varus. J Bone Joint Surg, 66-B:
566-572, 1984.

4) Carlson CS Jr and Rosman MA: Cubitus varus: Cubitus
varus: A new and simple technique for correction. J Pediatr
Orthop, 2: 199-201, 1982.

5) Davids JR, Maguire MF, Mubarak SJ and Wenger DR:
Lateral condylar fracture of the humerus following posttrau-
matic cubitus varus. J Pediatr Orthop, 14: 466-470, 1994.

6) DeRosa GP and Graziano GP: A new osteotomy for cubitus
varus. Clin Orthop, 236: 160-165, 1988.

7) French PR: Varus deformity of the elbow following supra-
condylar fracture of the humerus in children. Lancet, 2: 439
-441, 1959.

8) Hernandez MA and Roach JW: Corrective osteotomy for
cubitus varus deformity. J Pediatr Orthop, 14: 487-491, 1994.

9) Ippolito E, Moneta MR and D'Arrigo C: Post-traumatic
cubitus varus: long-term follow-up of corrective supracon-
dyalr humeral osteotomy in children. J Bone Joint Surg, 72-A:
757-765, 1990.

10) Jain AK, Dhammi IK, Arora A, Singh MP and Luthra JS:

== 293

Cubitus varus: problem and solution. Arch Orthop Trauma
Surg, 120: 420-425, 2000.

11) Karatosun V, Alekberov C, Alici E, et al: Treatment of the
cubitus varus using the llizarov technique of distraction osteo-
genesis. J Bone Joint Surg, 82-B: 1030-1033, 2000.

12) Kim HS, Jahng JS, Han DY, et al: Modified step-cut osteo-
tomy of the humerus. J Pediatr Orthop, 7-B: 162-166, 1988.

13) Koch PP and Exner GU: Supracondylar medial open wedge
ostetomy with external fixation for cubitus varus deformity. J
Pediatr Orthop, 12-B: 116-122, 2003.

14) Laupattarakasem W, Mahaisavariya B, Kowsuwon W and
Saengnipanthkul S: Pentalateral osteotomy for cubitus varus.
J Bone Joint Surg, 83-A: 1358-1369, 2001.

15) Levine MJ, HornBD and Pizzutillo PD: Treatment of post-
traumatic cubitus varus in pediatric population with humeral
osteotomy and external fixation. J Pediatr Orthop, 15: 597
-601, 1996.

16) MaCoy GF and Piggot J: Supracondylar osteotomy for
cubitus varus. J Bone Joint Surg, 70-B: 283-286, 1988.

17) Mahaisavariya B and Laupattarakasem W: Osteotomy for
cubitus varus: a simple technique in 10 children. Acta Orthop
Scand, 67: 60-62, 1996.

18) Moon ES and Lee HJ: Closed wedge osteotomy by internal
fixation with K-wire and wiring of figure 8 in cubitus varus. J
Korean Orthop Assoc, 34: 553-558, 1999.

19) Oppenheim WL, Clader TJ, Smith C and Bayer M: Supra-
condylar humeral osteotomy for traumatic childhood cubitus
varus deformity. Clin Orthop, 188: 194-196, 1984.

20) O'Driscoll SW, Spinner RJ, McKee MD, et al: Tardive
posterolateral rotary instability of the elbow due to cubitus
varus. J Bone Joint Surg, 78-A: 1358-1369, 2001.

21) Ryu CC, Ahn KC, Seo SS, Choi JS, Lee YG and Kim YC:
The selection of the internal fixation after correction of
cubitus varus and valgus deformity in patients older than 16
years. J Korean Fracture Soc, 10: 424-430, 1997.

22) Tien YC, Chih HW, Lin GT and Lin SY: Dome corrective
osteotomy for cubitus varus deformity. Clin Orthop, 380:
158-166, 2000.

23) Wong HK, Lee EH and Balasubramanian P: The lateral
condylar prominence. A complication of supracondylar osteo-



294

r0
2
ra
A0
{4
4
0
i
o

tomy for cubitus varus. J Bone Joint Surg, 72-B: 859-861, correction of cubitus varus deformity. J Korean Orthop Assoc,
1990. 33:1082-1091, 1998.
24) Yun YH: Modified step-cut osteotomy of distal humerus for




