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Abstract

Humeral diaphysis non-union is extremely difficult complication for the patients and orthopedic surgeons as well.
Number of methods of managing atrophic humeral nonunion have been suggested, and each has its drawbacks. In
current literature, there are no articles regarding treatment of humeral non-union after failed llizarov (ring) fixation
surgery. This article presents early results of two cases of surgically treated fibular (intramedullar) strut graft and long
LCP (PHILOS) plate. It is shown that fibular strut auto-graft bridging non-union site in conjunction with locked plating
could be high potency healing material in osteoporotic atrophic humeral non-union. This technique need future and
long term follow up analysis with potential use in different long bone non-union sites.
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Introduction

Humeral diaphysis non-union is somehow rare, but extremely
difficult complication, for the patients and orthopedic surgeons as well
[1,2]. Non-union is likely to be related to the severity of initial injury,
transverse pattern of fracture, or soft-tissue interposition. Failure to
unite after surgical treatment may be due to poor contact between the
bone ends, inadequate stabilization, devitalization of bone, osteopenia,
and bone defects. Different methods in managing atrophic fracture
non-union have been suggested, and each has its drawbacks [3-5].
Most surgeons favour the use of an interlocking nail, Ilizarov (ring)
external fixator, or LCP for stabilisation and vascularised fibular graft
or cancellous iliac crest bone graft for enhancement of fracture union
[5] and all techniques seems to be the right choice after pseudoarthrosis
union. But, real questions for the patient and orthopaedic surgeon
are failed non-union treatment [6] and bone transport. Distraction
histogenesis with Ilizarov external fixation in the treatment of complex
posttraumatic problems has advantages, but it is rather complex and
technically demanding: excessive treatment, pin track infection, pain,
loss of stability [7,8]. There are no articles in current literature of
humeral non-union treated after failed Ilizarov external fixation surgery
combined with fibular non-vascular strut graft [9], The purpose of this
case study is to present LCP phylosophy and autografting in favor of
long bone pseudoarthrosis treatment.

Case Report 1

54 years old male patient with humeral shaft non-union after
treatment with Ilizarov ring fixator. The initial humeral shaft fracture
was treated with DCP and screws fixation and resulted in infected
non-union (Figure 1). After plate removal, distraction hystiogenesis
with Ilizarov fixation was the choice of treatment (Figure 2) for almost
2 years. Atrophyc pseudoarthrosis with bone defect, humeral shaft
shortening and deformity was end result (Figure 3) with debillitated
and compromised everyday life. We favoured mechanical properties
of long LCP plate and fibular intramedullar strut autograft biology as
revision surgical option (Figures 4a and 4b). Four months later patient
presented improved arm function, and X-rays showed stable positioned
graft and signs of solid incorporation (Figures 5a-5c).

Case Report 2

65 years old female patient was initially treated nonoperatively
after humeral shaft fracture (Figure 6). After two months of cast
imobilisation and conservative treatment, Ilizarov ring fixator was used
due to non-union (Figure 7). Six months later, fixator was replaces with
new Ilizarov ring construction with better fragment appisition and
healing stimulation (Figure 8). After more than 9 months, treatment

Figure 1: Treatment with open reduction and DCP fixation resulted in humeral
dyaphisis non-union and infection.
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finished with atrophic non-union and large humeral shaft bone defect
(Figure 9). We used fibular strut autograft with long LCP (Philos)
fixation, providing opportunity for good reduction, defect substitution
and potential for healing and functional recovery (Figures 10a and
10b), (Figure 11). After 4 months, there were no fragment movements
or pain on palpation, with compromised elbow function and initial
flexion and elevation of 90 degrees.

Discussion

doi:10.4172/2167-1222.1000290
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The incidence of non-union of humeral shaft fractures is reported

to be around 15% when managed by open reduction and internal | Figure §: Patient arm function after 4 months.

]

fixation and 2-10% when managed conservatively [2,5]. Humeral
non-union provides insufficient mechanical stability and interferes
with personal hygiene, dressing, and simple activities of daily living.
Only few studies have focused specifically on non-union after failure
of one or more surgical interventions [9,10]. Tomi¢ et al. [10] reported

Figure 6: Humeral shaft fracture initially treated non-operatively.

_ Figure 2: llizarov ring fixation with appropriate axis and fragments cooptation.

Figure 7: llizarov ring fixator was used after two months of failed conservative

| treatment.
Figure 3: Atrophic humeral diaphysis non-union despite more than two years
_of treatment with llizarov ring fixator.
—u
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Figure 4a and 4b: Solid graft incorporation, 4 months after long LCP (Philos) Figure 8: After six months, previous fixator was replaced with new llizarov ring
osteosynthesis and using fibular strut autograft. construction for better fragment apposition and union stimulation.
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Figure 9: llizarov treatment method for humeral shaft fracture in this case
resulted as non-union with bone defect.

10b

Figure 10: Fibular strut autograft use for atrophyc non-union treatment.

Figure 11: Long Philos LCP osteosynthesis with fibular strut autograft four
months after surgery.

the results of using Ilizarov fixator for the treatment of atrophic non-
union with very good results and recommended procedure for primary
fractures. Kumar et al. [11] showed how locking compression plating
and cancellous bone grafting is a reliable option for achieving union in
humeral diaphyseal non-union with failed previous internal fixation.

Our “osteosophy” is familiar to LCP approach and biomechanics
after failed Ilizarov technique for humeral shaft non unions we decided
to treat, and which we didn’t find in literature. Fibula is probably the
most suitable donor bone for reconstruction of defects in a long bone
because of its length, geometrical shape, and mechanical strength
[12,13]. It is necessary to include humeral head and neck in locking

composition and stable fixation and stress shielding to plate with
no screw loosening and break out in osteoporotic bone. Even more,
including cortical screw fixation through the bone and cortical fibular
graft itself, give high potential for stability and union.

Conclusion

The fibula acts as “intramedullar nail” to the non-union site, aiding
stability of osteosynthesis and also increasing the number of cortices
adding mechanical stability of the plate (vs. dynamic plate), thus
increasing the pull-out strength of the screws. Advantage of long LCP
(PHILOS) plate and achieving fixation in humeral head and neck could
be the key of this approach. Intramedullary fibular graft positioning in
addition to load sharing, also helps bone ongrowth and osseointegration.
Long fibula placed at both ends and leaving full thickness at the non-
union site improve limb length in addition to mechanical stability. This
technique need future and long term follow up analysis with potential
use in different long bone nonunion sites.
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