
Learning Point of the Article:
Mandible locking plate becomes one of the treatment options for fractures or non-unions in patients with OI because this plate is easy to bend 
and suitable for the patient's short bone transverse diameter, severe deformity, and fragility bone.

Humeral Shaft Non-union in a Patient with Osteogenesis Imperfecta 
Treated with Mandible Locking Plate Fixation: A Case Report
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Introduction: Osteogenesis imperfecta (OI) is a heritable disorder of connective tissue. Due to poor bone quality, patients with OI develop 
bone fracture and subsequent non-union at high rates. We report the rare case of humeral shaft non-union successfully treated by a locking plate 
used formandibular bone in a patient with OI.
Case Report: A 26-year-old man with Type III OI and a history of corrective osteotomy with Kirschner wire fixation of his right humerus at the 
age of 8 years developed gradually increasing pain in his humerus. He sustained humeral shaft non-union due to a broken Kirschner wire used in 
the previous operation and was referred to our hospital. He underwent internal fixation using an elastic nail with an iliac bone graft. However, 2 
years after the operation, bony union was not achieved due to elastic nail breakage, and he complained of pain and activity limitation. He 
underwent re-operation for the humeral non-union using a locking plate to achieve rigid fixation. Because his humeral shaft was extremely 
narrow with severe deformity, we used a locking plate for the mandibular bone, which was contoured to fit the medial side of the humeral shaft. 
Bony union was achieved, the pain was relieved, and the patient returned to his pre-injury activity with no symptoms.4years after the operation, a 
new fracture line was found in radiographs of the distal part of the non-union. Bony union was achieved by conservative treatment. At present, the 
function has recovered.
Conclusion: Humeral non-union in this patient with OI was successfully treated by a mandible locking plate. Although the optimal fixation 
device for fractures or non-unions in patients with OI has not yet been established, this plate could be a good treatment option for narrow and 
severely deformed bone.
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Abstract

Case Report

Introduction
Osteogenesis imperfecta (OI) is a heritable disorder caused by 
defective type I collagen synthesis. In 90% of affected patients, a 
dominant mutation in one of the two genes (COL1A1/2) 
encoding the α-chains of Type I collagen is responsible [1]. OI 
occurs in about 1 in 10,000–20,000 live births [2]. Using the 
Sillence classification, the type of OI can be determined based 
on clinical, radiographic, and genetic findings [3]. Due to poor 

bone quality, patients with OI experience high rates of bone 
fracture and non-union. The treatment of such fractures is 
difficult, and the treatment of non-union is even more 
challenging. When treating OI non-union, selection of the 
optimal material for fixation is difficult due to bone fragility and 
deformity. Here reports the rare case of humeral shaft non-
union successfully treated by a locking plate in the mandibular 
bone in a patient with OI.
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Case Report
A 26-year-old man with Type III OI and a history of correction 
osteotomy and intramedullary Kirschner wire fixation in his 
right humerus at the age of 8 years felt gradually increasing pain 
in his humerus. His left upper limb and both lower limbs were 
not functional, and he lived in an electric wheelchair. He was 
unable to manually operate the wheelchair and instead moved it 
with a switch using his right hand. His right upper limb was his 
only functional extremity. He had developed humeral shaft 
non-union due to a broken Kirschner wire used in the previous 
operation. He was referred to our hospital and underwent 
internal fixation using an intramedullary elastic nail with an 
autogenous iliac bone graft. However, 2 years after the 
operation, bony union was not achieved and elastic nail 
breakage had occurred, and he complained of pain and 
limitation of activity (Fig. 1). He underwent a re-operation for 
his humeral non-union using a locking plate to achieve rigid 
fixation. Since his humeral shaft was extremely narrow with 
severe deformity, we used a locking plate for the mandibular 
bone, which was contoured to fit the medial side of the humeral 
shaft (Fig. 2). Bony union was achieved, and he became free 
from pain and returned to his pre-injury activity with no 
symptoms. No implant failure or refracture of his humeral shaft 
had occurred 4 years later, but a new fracture line was found in 
radiographs of the distal part of the non-union (Fig. 3). We used 
a cast to fix the new fracture for 9 weeks and then a splint for 
4weeks.He recovered well, and at the time of this writing, he was 
maintaining normal function of the right upper limb and was 
able to perform activities of daily life without problems.

Discussion
Type III OI causes severe bone fragility, and multiple fractures 
are usually present at birth. These patients develop a severely 
shortened height and progressive deformity of the limbs and 
spine with age. Due to their poor bone quality, patients with OI 
are prone to fractures. These fractures are often difficult to 
manage because their narrow bone shafts provide limited 

surface area for contact of prostheses and because bowing adds 
mechanical stress. In addition, poor bone quality disturbs most 
treatment plans, especially surgical treatment. Although most 
low-energy fractures in patients with OI may heal uneventfully, 
some will fail to achieve bony union. Non-union is more 
common in patients with than without OI, and patients with 
Sillence Type III OI are at particularly high risk of non-union. 
Studies have estimated that approximately 20% of patients with 
OI develop non-union [4, 5, 6]. In one study, the rate of non-
union was slightly lower in patients treated surgically than in 
those treated conservatively, but the difference was not 
statistically significant [7]. To obtain good bone fusion, fixation 
with intramedullary elastic nailing should be considered for 
femoral non-union complicated by OI [8]. The use of sandwich 
allograft struts is a durable, safe method for the stabilization and 
healing of persistent long bone non-union in patients with OI 
[9]. Intramedullary fixation with autogenous bone graft, 
combined with concomitant realignment if necessary, is the 
first-choice treatment for non-union without significant 
segmental bone loss. Similarly, shortening with an autogenous 
bone graft and intramedullary fixation is suggested for small gap 
non-union [10]. In the present case, we selected a locking plate 
for treatment due to the short diameter of the medullary cavity 
in the humeral shaft, the hard deformation, the hypertrophic 
non-union,  and the poor  bone qual i t y.  We used a 
matrixmandible reconstruction plate "DePuy Synthes, West 
Chester, PA, USA". This plate was easy to bend and could be 
adapted to this case. In addition, this plate was suitable for the 
patient’s short bone transverse diameter because the screw 
diameter was also small. The patient’s humeral deformation was 
hardly a hindrance in his daily life before the development of the 
non-union. We attempted to fix the bone with a locking plate 
without correction osteotomy. Hanke et al.[11]reported that 
the locking plate technique was successful as a salvage 
procedure in a rare case of adult OI presenting with a femoral 
fracture. The advantage of using a locking plate is that screws 
with angular stability are evenly distributed throughout the load 
without concentrating at one contact point between the bone 
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Figure 1: Radiographs of the right humerus taken 2 years after the 
primary non-union surgery showing a broken intramedullary 
elastic nail and persistent non-union.

Figure 2: Radiographs taken immediately after surgical fixation 
with a mandibular locking plate. The plate fits the deformed 
humeral shaft.

Figure 3: Bony union of the non-union was confirmed 4 years 
after the surgery. A new fracture line (white arrow) is found at the 
distal part of the non-union.



and the screw. If the fixing force of a conventional plate is lost, it 
usually starts with a single screw and spreads from there to other 
screws. The same phenomenon does not occur in a locking 
screw. Compared with conventional plate constructs, locking 
plates have mechanical advantages and are thus useful in 
patients with osteoporosis [12, 13]. Although the current 
patient was young, his condition was accompanied by bone 
fragility; locking plates are also useful in such cases. An 
asymptomatic slight fracture line developed during the 4-year 
follow-up period. No deterioration was observed by careful 
follow-up, and the patient attained a partial cure. Although 
fixation breakdown did not occur, slight screw loosening was 
observed on X-ray examination. This was not a problem at the 
time of the present writing, but careful follow-up is necessary.

Conclusion
In this case, humeral non-union in a patient with OI was 
successfully treated with a mandible locking plate. Locking 

plates have mechanical advantages and are useful in patients 
with OI. Although the optimal fixation device for fractures or 
non-unions in patients with OI has not yet been established, this 
plate could be a good treatment option for narrow and severely 
deformed bone.
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Clinical Message

Type III OI causes severe bone fragility, and these patients are 
prone to fractures. These fractures are often difficult to 
manage how to treat. Mandible locking plate becomes one of 
the treatment options for fractures or non-unions in patients 
with OI because this plate is easy to bend and suitable for the 
patient’s short bone transverse diameter, severe deformity, 
and fragility bone.
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