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Abstract

Background: Humeral diaphyseal fracture usually
heals with closed methods but when nonunion
develops then it needs surgical intervention in the
form of plating and bone grafting, intramedulary
nailing (open or closed simple or interlocking nails)
and external fixators (circular or one plane fixator).
In our unit we treated non union humeral
diaphyseal fracture with plating and bone grafting
shortening of fracture ends up to 4 to 5¢cm when
needed. Methods: This study was conducted at
Orthopaedic Department of AL-Sadar General
Hospital from January 2004 till December2005 .
We included 20 cases with atrophic non-union in
12(60%) and hypertrophic non-union in 8 (40%)
patients. All atrophic non-union were treated with
plating, bone shortening by transverse osteotomy
and bone grafting, while hypertrophic non-union
were treated with decortications of non-union ends
and fixation with compression plates, with bone
grafting in old age. Follow up measures were based
on clinical (range of joints motion) and radiological
(healing) findings. Follow up was done for upto 6
months . Results: Out of 20 patients the age range

was 20- 60 years, 16 (80%)were male and 4(20%)
female. Right humerus involved in 15( 75 %)
while left humerus in  5( 25%) patients.
In12(60%) patients with atrophic non union bone
shortening by transverse cut osteotomy was done
while in remaining patients with hypertrophic non-
union plating was done in 2( 10 %) cases and
plating with bone grafting in 6( 30%) patients.
Union was achieved in all patients after 16 to 20
weeks of surgery. In one patient ( 5 %) of 75 years
age with hypertrophic non-union implant was
loosened after 3 months of surgery. At that time
healing (Union) was evident on X-rays and humeral
brace was applied for further 3 months. Two
patients( 10 %) got neuropraxia of radial nerve
which resolved with in 3 months time. 2 patients
(10 %) developed shoulder stiffness which resolved
after exercise. Conclusion: In Non Union of
Humerus shortening by transverse osteotomy &
rigid fixation with plates give excellent results in
selected cases.
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Introduction

ractures of  the humerus  constitute
approximately 5% to 8% of all fractures.
Treatment varies according to location of the
fracture. Although most humerus fractures heal
uneventfully, nonunion can occur. Nonunions often
result in shoulder and/or elbow stiffness, prolonged
and debilitating pain, which can lead to narcotic
dependence. Risk factors for nonunion include patient
conditions such as osteoporosis, obesity, alcoholism
and smoking. Comminuted or segmental fractures,
soft tissue interposition at the fracture site and
infection may also result in nonunion. Finally,
iatrogenic factors include overdistraction, inadequate
stabilization or immobilization of the fracture.
Treatment of nonunions depends on their location and
associated soft tissue involvement.
Proximal humerus fractures are often accompanied by
damaged rotator cuff muscle or tendon insertion.
There may be very small proximal fragment attached
to the articular cartilage, which also contributes to the
difficulty of treating these nonunions. In diaphyseal
fractures, the radial nerve may be encased in scar,
making it more at risk for iatrogenic injury. The
insertion of the deltoid limits proximal plating, and the
olecranon fossa limits distal plating. Fixation of distal
humerus nonunions are complicated by intra-articular

fractures and if bone loss has occurred from prior
surgical procedures. Before operating on nonunions,
the authors first identify patient risk factors and errors
in prior surgical technique. In fractures that initially
were plated, they remove the hardware, debride the
nonunion site, bone graft and then reapply a plate
taking care to compress across the fracture site. In
fractures that were nailed in distraction, they remove
the nail and then attempt to close the fracture gap. If
the gap can be closed, they ream 1 mm larger than the
nail that was removed and then reinsert another nail
(exchange nailing). If the gap cannot be reduced,
which is the most common case, they open the
fracture site and debride the nonunion. Either nail or
compression plating can be used in this setting. The
surgeon always must keep in mind the possibility of
infection, especially in fractures that initially were
open and in fractures that were treated with
percutaneous pins. Smoking should be discouraged.
While bone stimulators are commonly used for
humeral nonunions, there is little literature support for
their use. They do not compensate for poor technique
that has resulted in the nonunion.

Proximal humeral nonunions: The treatment of
proximal humeral fractures is based on the age of the
patient, the number of fragments, and the amount of
displacement. Treatment methods include proximal
humeral replacement for four-part fractures in older
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patients, open reduction internal fixation (ORIF) of
surgical neck fractures, tension band wiring, and
intramedullary nailing. Patient satisfaction has
generally been good and nonunion rates low from
these conventional treatments. Those patients with
nonunion can experience marked pain, instability and
adhesive capsulitis following immobilization. The
authors recommend that malunions of the proximal
humerus be treated with hemiarthroplasty if the rotator
cuff is not repairable, if there is not adequate bone
stock for internal fixation techniques and when there
is severe osteoporosis. When there is adequate bone
stock, the fracture site can be compressed with lag
screws, tension band wiring, or by tilting the humeral
head into valgus to provide more axial loading of the
fracture. When possible, a disrupted rotator cuff
should be repaired to bone. The authors do not
recommend fixation with locking plates because they
do not provide any compression across the fracture
site and result in a high failure rate.

Diaphyseal nonunions: Fractures of the humeral shaft
generally heal in 6 to 10 weeks, with minimal pain and
restoration of functional motion, regardless of
treatment. Nonunion rates between 0-13% are reported
for nonoperative management. Transverse and short
oblique fractures of the humeral shaft are risk factors
for nonunion in addition to the aforementioned risk
factors. When treated operatively for appropriate
indications (e.g., multiple trauma) there is a
significantly higher rate of nonunion (15% to 30%). In
addition, shoulder and elbow stiffness, pain, and
decreased strength are common. Diaphyseal nonunion
is treated by various operative procedures including
open plating, intramedullary nailing, and external
fixation with an llizarov device. The fact that there are
multiple reports of many different treatment methods
underscores the difficulty of treating these fractures
successfully. (In his paper, Flinkkil&d discusses
anterograde intramedullary nailing which can
compromise the supraspinatus insertion at the point of
entry as well as distract the distal segment as it “jams”
against narrow portion of medullary cavity just above
olecranon fossa. See reference below).

The authors recommend debridement and bone
grafting of the nonunion site, followed by
compression plating as the treatment of choice for
most shaft nonunions. Synovial pseudarthroses that
have a high incidence in nonunions must be excised.
To ensure adequate fixation, the surgeon may need to
elevate a small portion of the deltoid insertion to place
the plate underneath it. To optimize fixation, a
minimum of six cortices on each side of the fracture is
recommended in patients with good bone quality; in
patients with osteoporosis, at least eight cortices is
recommended above and below the fracture site.
Unnecessary stripping of the periosteum should be
avoided.

Distal humerus: Nonunions of the distal humerus are
rare and perhaps the most difficult to treat. Bone loss
from prior attempts at fixation can limit surgical
options. When possible, the authors use plating
coupled with iliac crest bone grafting. A lag screw

should be placed across the fracture to provide
compression.

Methods

This study was done at Al-Sadar General Hospital
from January 2004 till December2005 . Inclusion
criteria were selected Humeral non-unions in adults
of both genders, while exclusion criteria were non-
union treated with previous surgical intervention,
Proximal and supracondylar humeral non union and
infected non-union. Surgical approaches are
Anteriolateral approach in mid shaft and Posterior
approach in lower third.

During surgery fracture ends were cleaned,
medullary canal was opened, fracture site reduced
and fixed with compression plates in mid shaft non-
union or reconstruction and 1/3" tubular plates
(double plating) in distal 3" non union.

In case of selected cases bone ends were shortened
(decortications) up to healthy bone and cancellous
graft was added. Follow up was done as first visit
after two weeks for stitches removal and wound
check followed by monthly visit for 6 months.
During follow up clinical (shoulder and elbow
motion) and radiological (healing) assessment was
done.

During follow up outcome measures followed were
graded as excellent, good and poor on the basis of
clinical (joint movements and extremity function ,
any infection or neurological deficit) and
radiological (bone healing or any implant loosening
) judgement. Excellent meant full shoulder and
elbow movements with normal hand function, no
infection and no pain and radiological healing
within 12 weeks time. Good meant mild limitation
of shoulder movement (upto 20 degrees) or radial
nerve neuropraxia and radiological healing within
16 weeks. Poor outcome was shoulder stiffness
(beyond 30 degree) or elbow stiffness (greater than
30 degree) which needed physiotherapy exercise
and delayed healing after 16 weeks or implant
failure or permanent neurological (radial nerve)
deficit or infection.

Results

Total number of patients was 20. Age varied
between 30-80 years, with 16 (80%) males and 4
(20%) females. Site was mid shaft non-union 16
(80%) and Distal 3™ non-union in 4(20%) cases.
Causes of initial injury are given in table-1. The
gender distribution of these were Fire Arm Injury
(FAI) in 10 patients ( 8 males, 2 female),Road
Trafic Accident( RTA ) in 6 Patients (both males)
and due to falls in 4 patients ( 3 male, 1 females).
Type of Non-Union was Atrophic non-union in 12
(60%) patients, out of whom 9 ( 75%) were males
& 3 (25%) females. While hypertrophic non-union
was seen in 8 (40%) patients out of whom 7(87 .5
%) were males and 1 (22 .5 %) female. Union was
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achieved in all patients (100%) with in 16 to 20
weeks. After two months two patients were lost to
follow up although radiological union was
achieved, one more was lost after 3 months.

In the Shoulder movement lack of abduction 20/35
degrees and lack of external rotation 15/20 degrees
was observed in two patients. In Elbow movement
two patients with distal 3 injuries had limitation of
full extension up to 15 to 20 degree but full flexion

One patient ( 5 %) of age 75 with atrophic non-
union had implant loosening at 3 months.
Radiological union however was achieved with
supportive brace at 6 months. Two patients ( 10%)
got neuropraxia of radial nerve which resolved
within 3 months time. The outcome of our study is
shown in table-2 and a set of figures for two treated
patients.

and no functional compromise.

Table-1: Causes of Initial Injury

Cause No. of Cases %
FAI 10 50
RTA 6 30

FALLS 4 20
Total 20 100

Table-2: Outcome
Outcome No. of Cases Percentage
Excellent 8 40

Good 10 50
Poor 2 10
Total 20 100

Discussion Conclusion

Plating and bone grafting in non-union of humerus
is well known treatment modality and bone grafting
at non-union site of long bones is still popular
treatment option to get union®™. It is a fact that
success rate of union decreases with number of
failed operations'’ so therefore one should adopt
the treatment modality with great care. In a study
by Wu & shih', 35 humeral shaft non-union treated
with plates and screws (19 patients) and antigrade
interlocking nails (16 patients) resulted in 89.5 %
union in 4.5 months and 87.5 % union in 4.4
months respectively. In our study union was
achieved in all patients (100% union rate) with in 3
to 6 months compatible with a study®® by Rosen
which has 97 % union rate.

In our study we achieved good union in all selected
non-union by transverse osteotomy at non-union
ends similar to another study by Barquet'?, on 25
patients treated with decortications at non-union
ends and internal fixation with broad DCP and bone
grafting in 24 patients and bone cement in 1 patient
resulted in union in 24 patients with in 6 months
period is compatible to our study.

Although in our study there was a little bit
shortening of the extremity but with good
functional result i.e. joint movements and hand

grip.

In Non Union of Humerus shortening by transverse
osteotomy and rigid fixation with plates give
excellent results in selected cases.

Reference

1. Fife D. Northeaster Ohio trauma study 111:
incidence of fracture. Ann Emerg Med
1985;14:244-8.

2.Zuckerman JD, Koval KJ. Fractures of the shaft
of the humerus In: Rockwood CA, Green DP,
Bucholz RW. Heckman JD. Eds. Fractures in
adults, 4™ ed. Philadephia: Lippin Cott-Raven;
1996: 1025-54.

3.Lange RH. Fracture of the humeral shaft
orthopaedic knowledge update trauma: American
Academy of Orthopaedic Surgeons; 1996: 25-34.
4.Looner R, Kokan P. Nonunion in fractures of the
humeral shaft injury, 1976; 7: 274-8.

5.Weber BG, Cech 0.
Pseudarthrosis;Pathophysiology, Biomechanics,
Therapy and results. New York: Grune and
Stratton;1976.

6.Caldwell JA. Treatment of fractures of the shaft
of the hum-erus by hanging cast. Surg Gynecol
Obstet 1940;70:421-5.

7.Sarmiento A, Zagorski JB, Zych GA. Functional
bracing for the treatment of fractures of the humeral

Al - Kindy Col Med J 2013; Vol. 9 No. 1 P:52



Internal Fixation And

Tarik k.Al-assadi

diaphysis. J Bone and Joint Surg 2000;82-A (4)
478-86.

8.Balfour GW, Mooney B, Ashby Me. Diaphyseal
fracture of the humerus treated with a ready made
fracture brace. J Bone Joint Surg 1982;64 A: 11-13.
9.Healy SL, White GM. Brooker AF, Weiland AJ.
Nonunion of the humeral shaft Clin Orthop
1987;219:206-13.

10.Christenser NO. Funtcher Intramedullary
reaming and nail fixation for nor union of humerus.
Clin Ortho 1976;116:222-

11.Wu CC, Shih CH. Treatment of the shaft of the
humerus: comparison of plates and Seidel
interlocking nails. Can J Surg 1992;35:661-5.
12.Barquet A, Fernandez A, Wvizio J, Masliah R.
A Combined therapeutic protocol for aseptic
nonunion of humeral shaft: a report of 25 cases. J
Trauma 1989;29:95-8.

13.Rosen H. The treatment of nonunion and
pseudoarthoses of the humeral shaft. Orthop Clin
North America 1990;21:725-42.

14.Ahl T, Anderson G, Herbert P, Kalen R.
Electrical treatment of nonunited fracture. Acta
Orthop Scand 1984;55(6):585-7.

15.Esterhal JL Jr, Brighton CT, Heppenstall RB,
Hrower A. Non Union of the humerus clinical;
Roen & geographic, scintigraphic and response
characteristics to treatment with constant direct
current stimulations of osteogenesis. Clin. Orthop
1986;211:228-8.

16.Crenshaw AH. Delayed union and nonunion of
fractures. In: Edmonson AS, Crenshaw AH, editors.
Campbell’s operative orthopedics. 6™ edition, vol.
1. St Louis: Mosby;1980.

17.Boyd HB. The treatment of difficult and unusual
non-unions. With special reference to bridging of
defect. J Bone Joint Surg 1943;25:535-52.

Al — Kindy Col Med J 2013; Vol. 9 No.1 P:53

Consultant orthpedic surgeon ,Al-Kindy Teaching Hospital .

E.mail :dr.tari_assadi@yahoo.com

Al - Kindy Col Med J 2013; Vol. 9 No. 1 P:53



