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Fibular Non-Vascularized Graft Might be a Practical
Solution for Treatment of Osteopenic Humeral Shaft
Non-union in Elderly Obese Patients

Yasl Obez Hastalardaki Kaynamayan Osteopenik Humerus Saft Kiriklarinda Nonvaskdlarize Fibula
Grefti Pratik Bir Coztm Olabilir
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ABSTRACT

Objective: The study aim was to report on the use of intramedullary fibular strut autograft and plate fixation in diaphyseal atrophic non-union of the
humerus in elderly obese patients.

Methods: Between 2001 and 2006, 4 patients with diaphyseal non-union of the humerus were treated in our institution by intramedullary fibular auto-
graft and AO plate fixation. Average age of the patients was 67 years (range, 65-69) and BMI (Body Mass Index): 39 kg/m?(range, 35-42.5). There were
three females and one male. The patients each had fractures of mid-shaft and junction of middle and proximal thirds. Three were closed fractures
and one open fracture had eventual atrophic non-union upon presentation. Data collected retrospectively included grip strength, range of motion,
radiographic parameters, and functional outcomes as measured by the DASH (Disabilities of the Arm, Shoulder and Hand) questionnaire.

Results: Patients were followed-up for an average of 4 years (range, 3-6). Union was achieved in all patients in 3. 2 months (range, 3-4) and patients
were very satisfied with the treatment. There were no perioperative complications. The average humeral shortening was 2.7 cm (range, 1-5). Preopera-
tive DASH score averaged 58 points (range, 47. 7-70. 5). DASH score at the last follow-up averaged 17 points (range, 9-20. 4).

Conclusion: The surgical treatment of humerus diaphyseal non-unions in elderly and obese patients is not only difficult but also costly. Moreover,time
consuming surgical interventions brings life-threatening risks in particular in those patient populations. Thus, we consider this method to be an ap-
plicable treatment alternative where humerus diaphyseal union is obtained. (JAREM 2011, 1: 15-7)
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OZET

Amag: Yasli, obez hastalardaki kaynama sorunlu humerus diafiz kirklarinda damarsiz fibula otogrefti ve plak vida tespitiyle elde edilen tedavi sonug-
larini bildirmeyi amacladik.

Yoéntemler: 2001-2006 yillart arasinda klinigimizde kaynama sorunlari olan humerus diafiz kiriklari nedeniyle tedavi edilen 4 hasta (3 kadin, 1 erkek) bu
calismada degerlendirildi. Hastalarin ortalama yasi 67 (65-69 yil), VKI (viicut kitle indeksi): 39 kg/m? (35-42.5) idi. Tim hastalarda orta ve 1/3 proksimal
humerus bélgesinde saft ortasi kingi saptandi. 3 hastada kapali kirik, 1 hastada atrofik non-union gelisimine neden olmus agik kink dykust mevcuttu.
Retrospektif olarak degerlendirilen hastalarin kavrama glicti, eklem hareket acikligi 6l¢tldi ve radyografik olarak kirik iyilesmesi degerlendirildi. DASH
Ust ekstremite islevleri anketleri yapild.

Bulgular: Ortalama 4 yil (3-6 yil) stireyle takip edilen hastalarda 3.2 ay (3-4 ay) icinde kaynama gelistigi gorildi. Higbir hastada perioperatif komplikas-
yon gelismedi. Ortalama humeral kisalma 2.7 cm (1-5 cm) olarak saptandi. Hastalarin preoperatif dénemdeki DASH skorlari ortalama 58 puan (47.7-
70.5) iken son kontrollerde ortalama 17 puana (9-20.4) geriledi.

Sonug: Yasli ve obez hastalarda gorilen humerus diafizi kaynama sorunlu kiriklarin cerrahi tedavisi zor olmasinin yanisira pahalidir. Ayrica bu hasta
grubunda uygulanacak karmasik cerrahi girisimler hastanin hayati risklerini daha da artirabilir. Bu sebeplerden dolayi uyguladigimiz yéntemin iyi bir
alternatif olacagini duslinlyoruz. (JAREM 2011; 1: 15-7)

Anahtar Sézciikler: Humerus diafiz, non-union, dért korteks destekli greftleme, fibula otograft, obezite, yasli hasta

INTRODUCTION an individual patient. In oligo-atrophic non-unions, reestablish-
ment of stability has a higher priority than facilitating the circula-
tion (5). Various surgical procedures have been described to treat

symptomatic non-union, including intramedullary nails, external

Non-union of the humeral shaft is not a rare condition and is
a complication of both nonoperative and operative treatment

of the fracture (1-3). Systemic factors include age malnutrition,
smoking, diabetes, morbid obesity, osteoporosis, immunocom-
promised conditions and coagulopathy. Local factors include
soft-tissue and bone loss, soft-tissue fibrosis, infection, ma-
lalignment, joint contracture and degenerative joint disease (4).
Only a few of these factors may directly inhibit bone formation.
However, all such factors influence the decision-making of the
surgeon, in determining the optimal treatment of a non-union in
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fixation and plating, in conjunction with vascularized and non-
vascularized bone grafts, with prevention having been reported
to be the best treatment for this condition (6-20). However, the
use of vascularized grafts that require advanced skills and spe-
cial set-ups is controversial due to the high costs, time consum-
ing surgery as well as the low profile contribution to stability at
the fracture site (15, 16). In addition, these operative techniques
for normal body-size patients are often difficult to adapt to the
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obese patient. Surgery in the morbidly obese has been associat-
ed with respiratory problems, anaesthetic difficulties and wound
complications (17).

In conjunction with the matter, relatively easy, less costly methods
that take less time are needed to ensure stability at an acceptable
level, in elderly, obese and osteoporotic patients. This retrospec-
tive study aim was to evaluate the longterm outcome of the treat-
ment of osteopenic humeral shaft non-unions with quadricortical
non-vascularized fibular autografts in debilitated patients.

METHODS

Between 20071 and 2006, 4 patients with diaphyseal non-union of
the humerus were treated in our institution by intramedullary fibu-
lar autograft and AO plate fixation. Average age of the patients
was 67 years (range, 65-69) and BMI (Body Mass Index): 39 kg/m?
(range, 35-42.5). There were three females and one male. The pa-
tients each had fractures of mid-shaft and junction of middle and
proximal thirds. Three were closed fractures and one open fracture
had eventual atrophic non-union upon presentation. The patients
had mild pain, tenderness and abnormal mobility at the non-union
site, and limitation of activities of daily living. All patients had stiff-
ness of shoulder and elbow to varying degrees. None of the pa-
tients were smokers.

Inclusion criteria; (1) Other lines of treatment had failed or were
unsuitable. (2) Non-union >6 months. (3) Associated with severe
osteoporosis (4) Age>65 yrs. (5) BMI >30 kg/m?2. Osteoporosis
was defined radiologically as marked thinning out of the cortical
bone and widening of the medulla. Three out of 4 patients had
had failed plate fixation and llizarov fixator. One patient present-
ed after failed prolonged conservative treatment in a functional
brace. Average delay at presentation from the time of injury was
18 months (range, 10-22).

Surgical Technique

All patients underwent surgery under general anaesthesia. The
patient was positioned in a semi-sitting position with the involved
arm free draped (Figure 1). Preoperative antibiotics were admin-
istered in the form of cefazolin 2g intravenously and continued
for 24h postoperatively.

1. Surgical exposure: The humerus was exposed through a lat-
eral approach in all patients with exploration and neurolysis of
the radial nerve out of the non-union site.

2. Excision of the pseudoarthrosis: The fibrous non-union and
any devitalised bone were thoroughly excised and the medullary
canal was opened.

3. Preparation of the medullary canal: The humeral medullary
canal was prepared to accept the bone graft. Fibrous and pseu-
doarthrosis tissue were removed completely and the medullary
cavity reconstituted both proximally and distally by curettage,
drill or the use of serial hand reamers (7mm-12mm).

4. Raising the fibular graft: The mid-shaft of the fibula was then
harvested under tourniquet control with care taken to identify
and protect the superficial peroneal nerve. The fibular shaft of ex-
cess length was harvested so that it could be trimmed as neces-
sary. The fibula graft was trimmed so as to enable it to telescope
snugly into the fragments across the fracture site.

5. Insertion of the fibular graft: The strut was pushed into one
of the fracture fragments and the exact length of graft that need-
ed trimming was assessed. Once the final shaping of the graft
was done, the fracture was reduced with the intramedullary fibu-
lar graft spanning the fracture site.

6. Plate fixation: A narrow DCP was used with quadricortical
screw fixation. Each screw hole was drilled and tapped through
four cortices, two in the fractured bone and two in the intact fib-
ula and 4. 5 mm cortical screws were inserted. There was only
tri-cortical screw fixation on the two occasions, where half of a
split fibula was used to fit a narrow canal. The surgical wound was
closed in layers over negative suction drain.

Shoulder and elbow exercises were started a day after the opera-
tion. Lifting of weights using the operated limb was deferred for
a period of three months or until osseointegration of the fibular
ends or fracture healing. After hospital discharge, patients were
observed on a monthly basis until healing of the fracture. All pa-
tients were examined both clinically and radiologically. Fracture
union was considered radiographically if callus formation was
seen in three of four cortices on anteroposterior and lateral views.
Clinical union was considered when the fracture site was painless.

Data collected retrospectively included grip strength, range of
motion, radiographic parameters, and functional outcomes as
measured by the DASH (Disabilities of the Arm, Shoulder and
Hand) questionnaire.

RESULTS

Patients were followed-up for an average of 4 years (range, 3-6).
Union was achieved in all patients in 3. 2 months (range, 3-4) and
patients were very satisfied with the treatment (Figure 2). There
were no perioperative complications such as wound infection,
radial nerve palsy, hematoma formation and discomfort over the
fibular graft harvest site. The average humeral shortening was 2.
7 cm (range, 1-5). Preoperative DASH score averaged 58 points
(range, 47.7-70. 5). DASH score at the last follow-up averaged 17
points (range, 9-20. 4). There was an average loss of 40" abduction
and 30’ flexion of the shoulder. There was no change in shoulder
rotations following surgery. All patients with preoperative fixed
flexion deformity of elbow to varying degrees had persistence of
a similar deformity at the last follow-up.

DISCUSSION

The early identification and treatment of non-union is paramount
in preserving the soft tissues and functional outcome. In case of
non-union, mechanical stability at the fracture site and biologic re-
vitalization are keys for the management (5, 18). Numerous surgical
methods have been described for the treatment of humeral shaft



Figure 2. Preoperative AP X-Ray showing humerus shaft atropic non-
union following fracture in a 65-year-old female (A). Post op AP X-ray (B).
Solid consolidation maintained at 12w (C). 4 yr-follow-up, the autograft
is completely incorporated (D)

non-unions (7-10). Compression plating with autogenous grafting
is accepted as the gold standard method so has yielded satisfac-
tory results, with 92 to 100% healing rates (1-5, 11, 21). In this tech-
nique, engaging at least 6 cortices on either side of the non-union
with screws is advised (11). On the other hand, such a large-scale
dissection is sometimes morbid for the patient (11, 18). Recently,
locking compression plates which allow the interlocking of the
plate and the screw make it bio-mechanically more stable against
forces acting on the fracture surfaces, but their use is limited due
to problems with cost and availability (18, 19).

Interlocking nails or external fixators are not viable options in
these obese and elderly patients as the adjacent joints may al-
ready be stiff at the time of presentation (5, 9, 10).

The use of plate fixation without bone grafting is limited by the
bone quality and therefore the ability to obtain good screw fixa-
tion is low. lliac crest cancellous bone graft has no mechanical
strength to withstand stresses but fibula strut graft has (20). The
fibula acts as an internal splint to the fracture site, aiding stability
of osteosynthesis and pullout strength of the screws in this tech-
nique. The ease of fibular harvest makes its use attractive as an
intramedullary bone strut for the humeral shaft. A possible disad-
vantage of this technique is the disruption of both the periosteal
and the endosteal blood supply (11, 18-21).

In another more recent study, six patients were followed for an
average of 13 months after receiving fibular allograft struts in
addition to compression plating for the treatment of proximal
humerus non-unions (15). Also Farouk et al (16). treated ten pa-
tients with the same technique and reported excellent results.
They all showed successful union at their last followup. Although
these results are promising, the sample size is small and the study
period is short. We also have experience with four overweight
patients with non-union treated by the same surgical technique
and had a similar rate of union.
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The results in our limited number series with almost no complica-
tions favour this easy and reliable option.

The surgical treatment of humerus diaphyseal non-unions in el-
derly and obese patients is not only difficult but also costly. More-
over, time consuming surgical interventions brings life-threat-
ening risks in particular in those patient populations. Thus, we
consider this method to be an applicable treatment alternative
where humerus diaphyseal union is obtained.
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