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Abstract:
We encountered a pediatric case of cubitus varus deformity with a sheared olecranon fracture in an 8-year-old boy who
underwent corrective osteotomy without relevant medical history. The patient fell, resulting in a sheared olecranon fracture.
He underwent a closed reduction and casting. As the displacement slightly increased within a week, we followed him with-
out secondary reduction to expect remodeling. No remodeling occurred; corrective osteotomy was performed one-year
post-injury for a marked cubitus varus deformity. At 2.5 years after corrective osteotomy, little difference existed in the car-
rying angle (CA) and varus angulation (VA) of the proximal ulna than that of the contralateral side, without pain or limited
range of motion.
The acceptable displacement range for pediatric forearm fractures is <1 cm shortening and 15° angular deformation in pa-
tients under 10 years old, and 10° angular deformation in older children. Here, the deformity of the ulna in the coronal
plane did not remodel. Proximal forearm deformity can be accurately evaluated in flexion contracture elbows by measuring
VA. Ulnar osteotomies are commonly performed on Monteggia fractures to reduce the radial head, and the osteotomy site is
at the center of the deformity of the diaphysis. Corrective osteotomy for cubitus varus deformity after supracondylar hume-
rus fracture improves function and cosmetic appearance, with good clinical results. In addition, it could prevent cubitus
varus deformity from causing posterolateral rotatory instability.
The coronal-plane deformity of the proximal ulnar was not expected to remodel. We recommended early accurate reduction
and consideration of additional internal fixation for preventing re-displacement. Corrective osteotomy for cubitus varus de-
formity of the proximal ulna was an effective treatment.
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Introduction

Proximal ulna fractures are common because the elbow lacks
muscle or soft tissue protection. Olecranon fractures account
for 4% of all pediatric elbow fractures and are sometimes asso-
ciated with other ipsilateral elbow injuries resulting in poor
outcomes (1). Pediatric cubitus varus deformity after supracon-
dylar humerus fracture does not remodel (2). Since there are
few reports of deformity in pediatric ulnar olecranon frac-
tures, we report a pediatric case of cubitus varus deformity
due to a sheared olecranon fracture requiring corrective os-
teotomy.

Case Report

An 8-year-old boy without relevant medical history fell, result-
ing in a sheared olecranon fracture. Displacement (5 mm), 24°
of carrying angle (CA), and 40° of varus angulation (VA)(3)

were evaluated as proximal ulnar deformity, 12° and 21° on the
contralateral side, respectively. On the day of injury, he under-
went closed reduction under general anesthesia, and displace-
ment was decreased to 2 mm, varus CA 4°, and VA 30°. Al-
though immobilized in a cast, the elbow displacement in-
creased to 4 mm, varus CA 7°, and VA 32° in one week after
initial reduction, which we considered acceptable; he was fol-
lowed without secondary reduction (Figure 1). Three
months post-injury, with complete elbow extension, X-ray im-
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ages showed varus CA 29° and VA 32°. No remodeling occur-
red during the one-year follow-up period. The radial head’s
subluxation was palpable in rotation, although the range of
flexion-extension and pronation-supination was full and pain-
less. Corrective osteotomy was performed one-year post-injury
to correct the elbow varus deformity (Figure 2 and 3). While
using an external fixator, osteotomy was performed at the cen-
ter of the deformity, slightly distal to the coronoid process of
the ulna. The deformity was corrected with an open wedge to
balance with the radial length, and artificial bone was inserted
and fixed with a plate. The last follow-up was 3.5 years post-
injury (2.5 years after corrective osteotomy), with varus CA
10° and VA 13°, 12° and 18° on the contralateral side, respec-
tively, with slight bilateral differences in alignment, without
pain or limited range of motion (Figure 4).

Discussion

Regarding surgical indication for pediatric olecranon frac-
tures, Holme recommended a displacement of >4 mm (4), and
Wiley recommended one with the instability of the humerora-
dial joint (5). The acceptable displacement range for pediatric
forearm fractures is <1 cm shortening and 15° angular defor-
mation in patients under 10 years old, and 10° angular defor-
mation in older children (6). Koh recommended anatomic re-
duction because persistent varus deformity of the proximal ul-
na causes subluxation and tilting of the radial head, resulting
in radiocapitellar impingement (7). Here, although the angula-
tion was within the indications range for conservative treat-

ment, the coronal plane remodeling did not occur, necessitat-
ing deformity correction surgery. In elbow fractures, the joint
cannot be fully extended owing to splint or pain, making ac-
curate alignment evaluation difficult in the early post-injury
period. An antero-posterior x-ray image of the elbow joint
with flexion contracture may be more informative than the
frontal view if the images are taken separately ― one aligned
with the humerus and the other with the forearm. Grechenig
defined VA as the medial angle of the 1/3 proximal ulna (3).
Proximal forearm deformity can be accurately evaluated in
flexion contracture elbows by measuring VA. Here, the VA af-
ter closed reduction was 30°, suggesting the initial reduction
may have been inadequate.

Ulnar osteotomies commonly performed on Monteggia
fractures reduce the radial head, and the osteotomy site is at
the center of the deformity of the diaphysis. Corrective osteot-
omy for cubitus varus deformity after supracondylar humerus
fracture is performed to improve function and cosmetic ap-
pearance, with good clinical results (8), (9). In cubitus varus, the
mechanical axis, olecranon, and triceps axis are displaced medi-
ally. This causes repetitive cubitus external rotation that can
stretch the complex lateral ligament and cause posterolateral
rotatory instability (10). This case showed no functional impair-
ment at one-year post-injury, but corrective osteotomy on the
proximal ulnar deformity was performed to improve the ap-
pearance and prevent complications, such as the aforemen-
tioned instability over time. Internal fixation combined with
intraoperative external fixation allowed us a quick and easy
surgery by assessing the compatibility of the humeroradial

Figure 1. VA time lapse
At the time of injury, the patient had an angulation of 19° relative to the contralateral side. The Reduction resulted in 9° of angu-
lation, but at the end of the fixation period (6 weeks), the patient had 18° of angulation. VA, varus angulation.
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joint, range of motion of rotation, and condition of the distal
radioulnar joint before final internal fixation.

We encountered a pediatric case of cubitus varus deformi-
ty secondary to a sheared olecranon fracture. The proximal ul-
na coronal-plane deformity was not expected to remodel.
Therefore, we recommended early accurate reduction and
considered additional internal fixation to prevent re-displace-

ment. Corrective osteotomy for cubitus varus deformity of
the proximal ulna was effective.
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Figure 2. Preoperative planning and intraoperative macrophotography
Osteotomy was performed at the center of rotation of angulation (CORA), slightly distal to the coronoid process of the ulna. An
open wedge osteotomy was performed to correct the deformity considering the balance with the radial length. Plate fixation with
artificial bone was planned. A corrective osteotomy of 30° was performed as planned while using external fixation.

Figure 3. X-ray images and visual macrographs before and after corrective osteotomy
Good alignment was maintained.
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