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Treatment with closed manipulation and functional 
bracing of a humeral diaphysis refracture with implant 

failure: A case report

Ali Ersen, Atakan Guvendiren, Ozgur Yazici

Abstract

Introduction: Implant failures and loss of the 
reduction are the main complications of open 
reduction and internal fixation with plate and 
screws. If those complications occur, revision 
surgery is the standard treatment. We would 
like to present a case where implant failure and 
loss of reduction of humerus diaphyseal fracture 
is treated with close reduction and Sarmiento 
bracing. Case Report: A 28-year-old male was 
diagnosed with closed humeral diaphysis 
fracture without neuromuscular injury due 
to traffic accident. He was treated with open 
reduction and internal fixation with plate and 
screws. After three months, he was presented 
to outpatient clinic with severe pain after minor 
trauma. Implant failure with screw breakage and 
loss of reduction with angulation were obvious 
on plane X-ray. Instead of revision surgery, it 
was treated with closed reduction and Sarmiento 
bracing. Conclusion: Functional bracing can be 
appropriate for humeral diaphysis non-unions 
with implant failure when the patient is not 
suitable for surgery. 
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Introduction

Most of the humeral fractures heal uneventfully with 
conservative methods. Although the operative treatment 
of fractures has improved the care of many patients, it 
may also produce undesirable consequences. Loss of 
fixation and non-union are two major complications of 
humeral fractures treated with open reduction and plate 
fixation.

Non-union rates of humeral shaft fractures are 
reported 10–15% with surgical treatment methods [1, 2]. 
Open fractures, segmental fractures, highly comminuted 
fractures, transvers fractures and impaired host healing 
(diabetes, smoking and malnutrition) are the basic risk 
factors of humerus shaft non-union. İf a humeral shaft 
non-union is diagnosed, conservative treatment methods 
are not recommended because of poor results reported 
[3]. İf previous surgery has been performed hardware 
removal, debriding the fibrous tissue, bone grafting and 
fixation should be done to achieve a solid union. External 
fixation should be necessary in cases of infected non-
unions where internal devices are not useful for fixation.  
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Loss of fixation is the result of inadequate surgical 
technique. To achieve stability with plate osteosynthesis, 
the plate must have adequate thickness and length. 
By compression plating at least four screws holes must 
overlie each major distal end proximal fragments and 
equal length of plate and number of screws should be 
on both sides of fracture [4]. Obvious loss of stability on 
radiographs or clinical examination is a clear evidence 
of non-union and should be re-evaluated for revision 
surgery. We would like to present a case where a humeral 
shaft fracture treated with inadequate plating technique 
resulted with loss of fixation and treated with close 
manipulation and bracing without hardware removal. 

CASE REPORT

A 28-year-old male diagnosed with closed humerus 
shaft fracture due traffic accident without neurovascular 
injury. He was treated with open reduction and plate 
fixation at another hospital four months ago (Figure 
1A–B). Postoperative period was uneventful. However, 
there was a lack of union after 12 weeks (Figure 2). He was 
presented to our outpatient clinic with severe pain after 
a minor trauma. The plain radiographs revealed a non-
union of humerus shaft fracture with loss of reduction 
and implant failure with a broken screw (Figure 3). There 
was no evidence of infection on clinical examination and 
C-reactive protein level was also normal. The patient was 
diagnosed with atrophic non-union with implant failure 
and offered revision surgery with implant removal, bone 
grafting and fixation with a longer and thicker plate. 
However, the patient did not accept revision surgery 
demanded conservative treatment. Closed manipulation 
(Figure 4A–B) under sedation and a Sarmiento type 
brace cast was applied. Although the reduction was good, 
the patient was informed of high risk of ineffectiveness of 
this treatment method. During monthly follow-up, there 
was no loss of reduction again, and at the fourth month 
follow-up after closed manipulation solid bony union was 
achieved without any deformity (Figure 5A–B).

DISCUSSION

Humerus non-unions can be severely disabling 
and the treatment should be different then acute 
fracture treatment. Although many authors suggested 
debridement, open reduction and plate fixation for non-
unions of the humeral shaft inadequate plating technique 
is the main reason of failure [5, 6]. In order to have 
enough stability at the non-union site, double plating, 
one on the lateral side and one on the posterior side is 
recommended [7]. Bone grafting is offered to enhance the 
biological environment [8].

Functional bracing for the humeral shaft provides 
high union rates but it is not the recommended treatment 
option for humeral diaphyseal non-unions. On elderly 

patients with low demands functional bracing could be 
considered as an option to support the limb but on active 
young patient bony union must be achieved in order 
to restore function [9]. We could not find any paper in 
literature about the treatment of previously surgically 
intervened humerus diaphyseal non-union with implant 
failure treated with closed reduction and functional 
bracing. 

Figure 1: (A, B) Inappropriate plate fixation of humeral 
diaphysis fracture.

Figure 2: After 12 weeks lack of healing.
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CONCLUSION

The case of our patient illustrates that functional 
bracing can be appropriate for humerus diaphyseal 
non-unions with implant failure when the patient is not 
suitable for surgery.
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Figure 3: Implant failure with loss of reduction and broken 
screw.

Figure 4: (A, B) Implant after close reduction.

Figure 5: (A, B) After four months solid union was achieved.
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