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Abstract

A distal humerus fracture nonunion is one of the complications with which
we should be vigilant. It requires an open reduction and rigid internal fixa-
tion. However, treatment with an operative procedure is difficult because the
small bones involved in distal humerus fracture nonunion or if osteoporosis is
present. And an improvement in the function of the elbow joint is not satis-
fied because of a postoperative elbow joint contracture. Furthermore, the risk
of anesthesia to elderly patients restricts the use of an operation for treatment.
A weekly injection of teriparatide has the ability to stimulate bone formation.
We present a case of an 87-year-old woman treated with a weekly injection of
teriparatide for the nonunion of a distal humerus fracture.
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1. Introduction

A distal humerus fracture in an adult requires osteosynthesis, but it can easily
result in nonunion and an elbow joint contracture, which results in the inability
to have a strong inner fixation in the elderly and rheumatoid arthritis patients
[1].

It is common to treat a nonunion after a bone fracture with an inner fixation
that uses a bone graft with the operation [2]. However, an operation may not be
performed due to the risks created by general anesthesia and an invasive opera-
tion in a patient with advanced age or past illnesses.

Teriparatide has the ability to stimulate bone formation and thus has potent
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anabolic effects on bone [3]. Several reports suggest that teriparatide is effective
for healing fractures or nonunion [4] [5]. However, there are few reports on the
effect of a weekly injection of teriparatide.

We present our experience with a case of nonunion of a distal humerus frac-

ture treated with a weekly injection of teriparatide.

2. Case Presentation

An 87-year-old woman was injured by a fall. She consulted a local doctor and
was diagnosed with a distal humerus fracture, for which she underwent plaster
cast fixation treatment. However, she was introduced to our hospital because
bone union had not occurred, even after three months of therapy. On plain ra-
diographs or computed tomography (CT) images, there was no transposition of
the fractured bone, but instead, a bone fracture gap was seen (Figure 1). The
border of the fractured bone was stiffened; however, a callus formation was no
confirmed. There was not clinical or laboratory evidence of infection. Therefore,
we made the diagnosis of nonunion.

The bone density was 71% and 66% of the young adult mean (YAM) at the
lumbar vertebral and proximal femoral levels, respectively. Tartrate-resistant
acid phosphatase 5b (TRACP5b) was high, but other data were normal (Table
1).

She was an elderly patient, and, thus was considered a high-risk patient for an
operation with general anesthesia. She did not agree to the operation. Therefore,

we selected conservative treatment with once -weekly injections of teriparatide

(®)

Figure 1. Plain radiographs (a) and (b) showed the nonunion of the distal humerus frac-
ture at the first visit to our hospital.
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Table 1. Laboratory data.

Parameter Data Unit standard value
WBC 5.49 x1000/puL 4.00 - 9.00
RBC 4.44 x1,000,000/pL 3.76 - 5.00

Hb 12.4 g/dL 12.0 - 16.0
PLT 209 x1000/puL 150 - 350
Na 142 m mol/L 135 - 146

K 4.0 m mol/L 3.5-48

CL 107 m mol/L 98 - 100

Ca 9.5 mg /dl 8.5-10.2

P 3.23 mg/dl 2.5-45
BAP 20.8 ug/L 3.8-22.6
TRACP-5B 846 mU/dL 120 - 420

BAP: bone specific alkaline phosphatase; TRACP-5b: tartrate-resistant acid phosphatase 5b.

(56.5 pug/week) used in conjunction with plaster splint fixation for three months.
After 6 months of teriparatide treatment, CT images showed that the gap of the
fracture decreased and the bone gradually healed. After teriparatide treatment
for the 12 months, bony union was evident and teriparatide was discontinued.
There were no teriparatide-related side effects during or after the treatment.
Three months after discontinuation of the teriparatide, complete union was ob-
tained as seen on plain radiographs and CT images (Figure 2 and Figure 3).
After teriparatide treatment for the 12 months, the range of motion at the el-
bow joint was good (range: —10 - 130), and she had no problems with activities

of daily living (Figure 4).

3. Discussion

It is said that a distal humerus fracture accounts for 0.5% to 2% of all fractures.
A fracture to the distal humerus occurs by high-energy damage in younger pa-
tients, and that by low-energy damage in the elderly is common. As age advances
in an elderly person with osteoporosis, it is said that the incidence of distal hu-
merus fractures increases. Anatomically, the distal humeral region is where the
difficulty with fixation occurs. In the elderly population with osteoporosis, a
strong fixation is very difficult [6].

It regards to bone fracture around the elbow, a distal humerus fracture non-
union is one of the complications with which we should be vigilant. The non-
union of the distal humerus fracture is usually associated with instability, ab-
normal motion, reduction of elbow motion, and a functional loss. They require
an open reduction and rigid internal fixation; however, treatment with an opera-
tive procedure is difficult because of the small bones involved in distal humerus
fracture nonunion or if osteoporosis is present. Helfet et al treated 52 cases of

distal humerus fracture nonunion. Bony union occurred in 51 cases with an av-
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(a) (®) (© (d) (e)

Figure 2. CT scan (a) showed the nonunion of the distal humerus fracture. After teripa-
ratide treatment for 6 months; CT scan (b) showed that the gap of fracture department
became small; the healing of bone fracture was gradually provided; after treatment for 9
months) (c). After teriparatide treatment for the 12 months (d); bony union was evident;
at the 3 months after discontinuation of teriparatide; complete union was obtained (e).

(a)
Figure 3. Plain radiographs (a) and (b) showed the complete union of the distal humerus
fracture at the 3 months after discontinuation of teriparatide.

(®)

Figure 4. After teriparatide treatment for the 12 months. The range of motion ((a) exten-
sion; (b) flexion) is good.

erage time to union of 6 months. The range of motion of the elbow increased
from an average of 71 degrees preoperatively to 94 degrees postoperatively [7]
[8]. Allende et al treated 24 cases of the nonunion of the distal humerus frac-

ture, and bony union occurred in all cases with an average time to union of 5
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months. The average range of motion of the elbow during the last examination
was 98 degrees. Flexion was an average of 110 degrees and extension averaged
—17 degrees [9]. The results of the bone union acquisition with the operative
treatment improve by the progress of implants in late years so that their reports
include it. However, an improvement in the function of the elbow joint is not sa-
tisfied because of a postoperative elbow joint contracture. Furthermore, the risk
of anesthesia to elderly patients restricts the use of an operation for treatment.

Teriparatide has potent anabolic effects on bone because of its ability to sti-
mulate bone formation. Several reports suggest that the daily injection of teripa-
ratide is effective for fracture or nonunion healing [10] [11]. Lin ef al report on
its use for nonunion in a femoral fracture mouse model. They were able to sig-
nificantly decrease the bone fracture gap by giving daily injections of teriparatide
[12]. In a clinical report, Chintamaneni et al report on its use for the nonunion
of sternal fracture. They use a daily injection of teriparatide to treat sternal frac-
ture nonunion. Callus formation occurred in 3 months and bone union was
complete 9 months later [13]. In addition, Lee et al report its use in 3 cases of
femoral fracture nonunion. Bone union occurred 3 to 9 months later by giving a
daily injection of teriparatide [14].

It is reported that a weekly injection of teriparatide has the ability to stimulate
bone formation, but there are few reports on its ability to stimulate bone union
[15] [16]. We gave a weekly injection of teriparatide for the nonunion of a distal
humerus fracture that occurred in an elderly patient. The narrowing of the bone
fracture gap occurred after 6 months of starting treatment and bone union oc-
curred at 12 months. In addition, there were a few restrictions to the elbow joint
excursion, but there was no trouble that affected the everyday life. This is the
first report of the successful use of once weekly teriparatide to treat nonunion of
a distal humerus fracture.

Based on our experience, we conclude that, in cases where an operation is dif-
ficult due to the use of general anesthesia in the elderly or those with past illness,
a weekly injection of teriparatide treatment is effective for the nonunion of a
distal humerus fracture.

Future well-designed studies are needed to verify the efficacy of this approach.

4. Consent

The authors obtained consent for the publication from the patient.
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