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A Experience on the Modified Step-Cut Osteotomy of Humerus

Hak-Sun Kim, M.D.

Department of Orthopaedic Surgery, Won-Kwang University Hospital I-Ri City, Repbulic of Korea

We studied the technical problems of step-cut osteotomy and a method to improve the problem.
When a bony fragment is removed from distal humerus in step cut osteotomy, we obtain a bony
defect of the shape of a right triangle. The distal part of this defect is right angled(90 degrees) but the
proximal part inserted in it is less 2than 90 degrees, they do not correspond to each other. There is,
however, no explanation on this in the original article. By personal communication with DeRosa, he
said he would remove a part of the small bony spike of the lateral side after osteotomy. However, it is
technically difficult to remove a part of the distal bony spike because it is tiny and it can cause a frac-
ture on the bony spike. Even in a successful Icase, there arises a problem of fixing with a cortical
screw. To solve this problem, we instead removed a part of the lateral cortex of proximal part so that
we made possible the contact of medullary canal at the osteotomy site without removing the lateral
spike of distal bony spike. This way, a more stable fixation and a faster bony union were made possi-
ble. This modified method was performed on 17 cases, in which the average age of the patients was
13 years old(9 to 18). For 4-6 weeks after the operation, they were immobilized the upper extremity
in a cast, and after that, then were allowed to do exercises. We obtained the complete bony union
between the 10th and 16th week after the operation. In the follow-up cases of minimum 1 year, 12
cases were proven excellent, 3 cases were good, and 2 cases were poor by Oppenheim's criteria.
There was one case of radial nerve transient paresis and one case of metal failure. There was no non-
union on osteotomy site. By using the modified method, we made possible the mechanically stable
and technically easier fixation to obtain satisfactory results.
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Fig. 1. The form of osteotomy reported by DeRosa.

A) This osteotomy is designed to correct a
cubitus varus deformity. The angle to be cor-
rected was placed medially with the superior
margin(AC) perpendicular to the humeral
shaft. The inferior margin(AB) was joined to
the superior margin(AC) outlining the osteo-
tomy. Upon removal of the wedge a later-
al spike of bone remained on the distal frag-
ment.
B) Following the procedure of wedge removal
and closure, a screw is used for fixation in
DeRosa'method. However, since distance
between A and C is longer than distance
between A and B, the performance show in
Fig. 1-B is theoretically impossible.
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Fig. 2. The modified form of osteotomy reported by
Authors.
A) The osteotomy is designed to correct a
cubitus varus deformity. We made the initial
shape of a right-angled-triangle(ABE) design-
ed to correct a deformity and then made the
other shape of a right-angled-trian-gle(ACD)
right above it. Distance between A and B
should be equal to the distance between A and
C, and likewise, distance between B and C to
the distance between C and D. Instead of
removing of the wedge in the lateral spike of
bone which remained on the distal fragment,
we removed a part of the lateral cortex of
proximal part(CDEF).
B) Following this proedure, AB and AC can
now be joined perfectly. Besides, we could
use two screws for fixation in the lateral spike
of the distal part which was preserved.
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Table 1. Cases of geographic osteotomy of distal humerus

Carrying angle(degree) :
No. Sex & Age Loss of ROM(degree)  Complications  Results**
Pre-op. Post-op
#1 M/ 9 -14 7( 8)* 0 O] E
#2 M/ 9 -9 7 8) 0 ¢ E
#3 M/ 9 -18 99 +5 “) E
#4 M/11 -19 8( 5) -5 Q)] E
#5 M/11 -19 (N 0 ) E
#6 M/11 -22 3(9 0 O] G
#1 M/12 -20 6( 9) -5 - E
#8 M/12 -26 4(10) -5 “) G
#9 M/13 221 5(8 0 -) E
#10 M/14 -19 11(10) 0 O] E
#11 M/14 -20 10(12) -5 ) E
#12 M/15 -21 8(11) -12 Metal failure P
#13 M/16 -20 12(10) -5 Radial N.paresis P
#14 M/18 -15 12(15) -5 O] E
#15 F117 -18 8(11) +5 O] E
#16 F/18 -19 4(12) -5 O] G
#17 F/18 -17 7(10) 0 O] E

* : Contralateral side carrying angle
*#* . E, excellent, G; good, P; poor
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Fig. 3. An 18 year-old male with a right elbow cubitus by a supracondylar

fracture ten years ago.

A) Initial view showing varus deformity(15°) of right humero-elbow-
wrist angle.

B) Three months after correction by step-cut osteotomy of humerus
the adequete correction(valgus 15°) and consolidation was
achieve.

C) Fourteen months after operation the two screws were removed and
satisfactory correction(valgus 12° ) was maintained.

Fig. 4. Intra-operative photograph shows osteotomy site, lateral cortex of
proximal part removed by author's method (Fig. 4-A) and the two
screws for fixation (Fig. 4-B).
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