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A Humeral Shaft Non-union Treated With Proximal Tibia Cancellous
Autograft and Fibular Strut Allograft: A Case Report

P Tantone Ryan', SeHoon Park’, Greco Victor'

Learning Point of the Article:
Successful treatment of chronic humeral shaft non-union with a combination of proximal tibia cancellous autograft and structural allograft,
without the need for free vascularized bone grafts or staged procedures.

Introduction: Humeral shaft non-unions can pose a difficult challenge to orthopedic surgeons. There are various techniques to approach these

injuries, but some require microsurgical techniques or staged procedures.

Case Report: A 41-year-old woman presented with a S-year-old humeral shaft non-union after previous open reduction and internal fixation

complicated by infection. This was successfully treated surgically using a combination of proximal tibia cancellous autograft and structural

allograft. Postoperatively, she had pain-free range of motion that was symmetric to her contralateral side.

Conclusion: Chronic humeral shaft non-unions may be successfully treated with a combination of tibial cancellous autograft and structural

allograft.
Keywords: Humeral shaft non-union, fibular strut, allograft.

Introduction

Humeral shaft fractures are a common orthopedic injury
accounting for 3-5% of all fractures in adults [1]. Many can be
managed conservatively, while others require surgical
intervention [2]. Occasionally, treatment of these fractures can
be complicated by non-union. Non-union rates range from 2 to
10% for fractures treated conservatively, and 10-15% for those
treated surgically [3,4,5]. When encountered, humeral shaft
non-unions can be addressed in a multitude of ways, including
cortical strut allografts, bone grafting, induced membrane
technique, and vascularized bone transfer [6]. Despite a
multitude of options, there remains no clear consensus on
optimal treatment.

To date, there are no reports on the use of tibial autograft and
fibula allograft in the setting of humeral shaft non-unions. This
report presents a case of a S-year-old humeral shaft non-union
treated successfully with a combination of proximal tibia
autograftand cortical strutallograft.

Case Report

A 41-year-old female presented to the orthopedic clinic with
complaints of chronic right arm pain and disability. The patient
had ahistory of previous right humeral shaft fracture treated with
an intramedullary nail S years prior. This was then complicated
byinfection. The nail was explanted, the wound irrigated, and the
patient was put on IV antibiotics. After nail explanation, the
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Figure 1: Pre-operative radiographs and clinical photo; pre-operative anteroposterior and attempted lateral radiographs of the right humerus illustrating a

humeral shaft non-union. Pre-operative clinical photo demonstrating the instability of the humeral non-union.

patient did not receive any further orthopedic surgical
intervention. Of note, the patient had a medical history
significant for bulimia and alcoholism at the time of her initial
treatment.

On examination, the patient was neurovascularly intact with a
well healed surgical incision. The patient had gross motion
about her previous fracture site and was unable to extend her
arm as a singular unit. Radiographs demonstrated an atrophic
non-union about the humeral shaft (Fig. 1). Before operative
intervention, nutritional laboratories, inflammatory markers,

Figure 2: Proximal tibia after graft harvest and after cement backfilling;
intraoperative anteroposterior fluoroscopy of the proximal tibia after allograft
harvestand after backfilling with bone cement.

drug test, alcohol, and cotinine levels were evaluated, which all
returned normal. The patient was scheduled for revision open
reduction and internal fixation with bone grafting.

Surgical technique

The patient was positioned supine on a flat Jackson table with
the operative arm and contralateral leg prepped and draped. We
began by harvesting proximal tibial autograft. Under
fluoroscopy, a2 cm incision was centered over the anterolateral
aspect of the tibia. Skin and subcutaneous tissues were dissected
down to the tibia and an opening cortectomy was made. The
AVITUS harvesting suction device was then used under
fluoroscopic guidance to retrieved approximately 20 cc of
cancellous graft, which was separated from the Marrow.
The defect was then back filled with 10 cc of tricalcium
phosphate bone cement (Fig. 2). Hemostasis was achieved and
the wound was then closed. The humeral shaft non-union was
then addressed. A sterile tourniquet was placed and the
humerus was approached through the previous anterolateral
scar. Dissection was taken down to the humerus and no gross
purulence or signs of active infection were present. Both ends of
the humeral shaft non-union appeared to be necrotic. These
ends were resected to healthy, bleeding bone, and sent for
biopsy and culture. A fibular strut was then cut to fit into the
canal of the humerus. The fibular strut was then placed and the
two ends of the humeral non-union were aligned (Fig. 3). The
shaft was then preliminarily fixed with a 2.7 mm plate and arm
rotation was checked. A second, 3.5 mm plate was then added
for further stability (Fig. 4). The previously harvested tibial
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Figure 3: Intraoperative photographs of humeral non-union and allograft insertion; intraoperative photograph demonstrating the humeral shaft non-union

before (left) and after (middle) resection to healthybone. Intraoperative photograph demonstrating fibular strut allograft inside of the humeral canal (right).

bone graft was then mixed with cancellous chips and placed
around the non-union site. The skin and subcutaneous tissues
were closed and the patient was placed into a sling. The patient
was admitted postoperatively and discharged in stable
condition. The bone biopsy was read as benign bone and final
bone cultures remained negative. The patient was initially made
partial weight-bearing to graft donor site leg with plans to keep
this limitation for 6 weeks postoperatively. However, the patient
returned on her first clinic visit 2 weeks postoperatively
ambulating without assistive device. The patient was seen in
clinic routinely with radiographs at each visit and by her 9-
month post-operative clinic visit, the cortical graft
incorporated, and bony callus was apparent on radiographs
(Fig. S). The patient regained pain free range of motion that was
symmetric to the contralateral side (Fig. 6.)

Discussion

Humeral shaft non-unions can pose a difficult challenge for
orthopedic surgeons. Surgical scarring, patient biology, and
bone loss can all contribute to the complexity of these cases.
There is no consensus on the optimal treatment of humeral
shaft non-unions; however, many techniques have been

described.

Fisher and Vanpoulle both describe successful treatment of
humeral shaft non-unions with the induced membrane
technique [7, 8]. This is an enticing option in the setting of
infection; however, the need for a second procedure may be
viewed as a potential disadvantage. The use of a vascularized

fibula graft is an alternative option that eliminates the need fora
second procedure, but requires microsurgical instrumentation
and surgical expertise [9, 10]. Alternatively, the use of non-
vascularized grafts offers a potential treatment option that does
notrequire microsurgical technique.

v

Figure 4: Intraoperative anteroposterior and lateral fluoroscopy of the humeral
non-union fixation; intraoperative anteroposterior and lateral fluoroscopic
images of the humeral non-union after fixation and grafting.
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Figure 5: Post-operative anteroposterior and lateral radiographs at 9 months
post-operative clinic visit; post-operative anteroposterior and lateral
radiographs 9 months after humeral shaft non-union takedown and open
reduction and internal fixation.
There are reports of successful treatment of humeral shaft non-
unions using a variety of non-vascularized methods, including
fibula allograft, iliac crest autograft, and femoral canal autograft
through the reamer irrigator aspirator system [11, 12, 13].
However, to our knowledge, there are no reports of the use of
proximal tibial autograft for humeral shaft non-unions.
Proximal tibial autograft has been shown to be effective in
treating non-unions in other orthopedic injuries [ 14, 15, 16]. It
offers an alternative source of autograft that may provide large
graft amounts with decreased early post-operative pain
compared to iliac crest [17, 18]. Our case demonstrates
successful use of proximal tibial autograft, in combination with
fibular strut allograft, to treat a humeral shaft non-union.

It is the author’s preference to utilize proximal tibial autograft
over the other alternatives. Potential advantages of this
technique include ease of positioning, ease of access through a
smaller incision, large graft volume, preservation of the hip
abductors, and decreased post-operative pain at the harvest site
compared to other techniques. Potential disadvantages are gait

Figure 6: Patient’s range of motion at in office follow-up; post-operative
photographs demonstrating patient’s abduction and forward flexion of the
operative extremity at a follow-up clinic appointment.

disturbances, need to limit weight bearing to the graft donorleg,
and risk of tibial fracture.

Conclusion

This case report highlights a chronic humeral shaft non-union
treated successfully with tibial cancellous autograft and fibular
strut allograft. This highlights a biologically and
biomechanically effective solution to a complex problem.
Potential advantages of this technique include a single stage
procedure without the need for microsurgical anastomoses, and
a combination of osteogenic, osteoinductive, and
osteoconductive properties at the non-unionsite.

Clinical Message

Humeral shaft non-unions can be successfully treated with tibial
cancellous autograft and fibular strut allograft, providing an
alternative to otherlengthy and surgically demanding procedures.

Declaration of patient consent: The authors certify that they have obtained all appropriate patient consent forms. In the form,

the patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient
understands that his/ her names and initials will not be published and due efforts will be made to conceal their identity, but

anonymity cannot be guaranteed.
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