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Abstract  

Background:  Treatment of humeral shaft fractures has  
been a subject of debate for many decades. Even though a  

large majority of humeral shaft fractures can be treated by  
non operative methods, few conditions like open fractures,  
polytrauma, ipsilateral humeral shaft and forearm fractures  
require surgical intervention. The goal of treatment of humeral  
shaft fractures is to establish union with an acceptable humeral  
alignment and to restore the patient to pre-injury level of  
function. The objective was to assess the incidence of radial  

nerve palsy, non-union and mean time required for in antero-
medial plate osteosynthesis with anterolateral approach and  

also to measure the functional outcome of this procedure.  

Aim of Study:  The aim of this study is evaluation of results  
of fixation of middle third of humeral shaft fractures by  
anteromedial plate osteosynthesis through an anterolateral  
approach.  

Patients and Methods: In this prospective study, 21 cases  
with middle third humeral shaft fractures were treated with  

anteromedial plate through anterolateral approach. Clinical  
and radiological data were analyzed.  

Results: These cases were assessed according to Murphy  
scoring systems for middle third humerus fracture the clinical  
results were graded as excellent in 14 patients (66.6%), good  
in4 patients (19%), fair in 3 patients (14.3%) & poor in no  
patients (0%). The excellent and good results were considered  
as satisfactory results, while the unsatisfactory included the  

fair and the poor results. Thus, satisfactory results were found  

in 18 patients (85.7%), and the unsatisfactory results were  
found in 3 patients (14.3%).  

Conclusion:  This study proves that anteromedial plating  
of middle shaft humerus through anterolateral approach is  
safe, effective and avoids release of deltoid tendon insertion  

and also avoids radial nerve dissection and its injury.  

Key Words:  Humeral shaft fractures – Anteromedial plate –  
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Introduction  

FRACTURES  of humeral shaft are commonly  
encountered by orthopedic surgeons accounting  
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for approximately 3% of all fractures, which result  
in significant burden to society, the goal of treat-
ment is to establish union with an acceptable hu-
meral alignment and to restore the patient to pre-
injury level of function [1,2] .  

Operative treatment is required in conditions  
like open fractures, poly-trauma and in cases in  
which there is failure of conservative treatment,  
bilateral humeral fractures, floating elbow, intra-
articular fracture extension, progressive nerve palsy  
or nerve palsy after closed manipulation and vas-
cular injury [2] .  

Surgical management includes plate osteosyn-
thesis, intra-medullary nailing or external fixation.  
Plate osteosynthesis remains the gold standard for  
the operative fixation of humeral shaft fractures  
despite advances in implant technology [2] .  

The incidence of postsurgical radial nerve palsy  
ranges from 0% to 5.1% [6] . The causes of radial  
nerve palsy include manipulation of the nerve  
during surgery, impingement between fracture  

fragments, entrapment by fracture callus and tissue  
scar formation [2] .  

The anteromedial surface of the shaft of the  
humerus is smooth than the antero lateral surface  
that makes medial plating more suitable, also antero  

medial plating is thought to decrease the rate of  
radial nerve injury and avoid release of deltoid  
insertion.  

Patients and Methods  

A- Patients:  
This study this study included 21 patients with  

recent middle third humerus fractures treated be-
tween August 2017 and October 2018 (including  
follow-up period) at Tanta University Hospital.  
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The period of follow-up ranged from 6 month to  

12 months with an average of 8 months.  

Clinical examination:  

General examination:  

Blood pressure, pulse, temperature, respiration  
other body systems. Associated injuries.  

Local examination:  

• A- Inspection:  Deformity, skin condition and  
presence of wound or associated injuries.  

• B-  Palpation:  Localized bony tenderness and  
abnormal mobility at fracture site.  

• C- Neurovascular examination.  

The inclusion criteria were patient more than  
18 years old, recent fracture within 2 weeks after  
trauma, closed or open fractures grade I, floating  

elbow. While, the main exclusion criteria were  
patients less than 18 years old, pre-operative radial  

nerve palsy, un united fracture, open fractures  

grade II, III, pathological fracture.  

B-  Method:  
Surgical steps: Pre-operative antibiotics were  

given to all the patient.  

Surgical procedure: The patients were placed  
on supine position on an operating table with the  
arm in abduction on arm board after induction of  

general anesthesia.  

• The entire limb was prepared exposing both  
shoulder and elbow Fig. (1).  

• The humerus was approached by the standard  
Henry's approach. The incision was made along  
the lateral border of biceps with sufficient length  

to allow insertion of the plate, the space between  

biceps and brachialis was identified and the  
musculocutaneous nerve was visualized and pro-
tected. The biceps was retracted medially and the  

brachialis muscle was splitted longitudinally to  

expose the humerus, the arm was externally ro-
tated to facilitate the visualization of the antero-
medial surface of the humerus. Figs. (1A,B,C,D).  

• Reduction of the fracture and plate fixation on  

the anteromedial surface.  

• Haemostasis and closure of the wound and drain  
insertion.  

• Immediate post-operative radiograph was taken.  

• Patient was assessed clinically and radio logically  
every month till recovery.  

Fig. (1B): Intra operative photo during reduction and plate  

application.  

Fig. (1C): Intra operative photo: Plate fixation complete.  

Post-operative period:  
Post-operative:  

A pouch arm sling is used and two days post-
operative the suction was removed, the wound was  

inspected and sterile dressing was applied. Also ,  
guraded active movement were encouraged from  

the 3 rd  day to avoid elbow and shoulder stiffness,  

putting in consideration the damage to soft tissue,  
either as result of trauma or due to surgery. Also  

the security of fixation was taken into consideration.  

Two  weeks post-operative stitches was removed.  

Follow-up:  
The cases were followed-up to 6 months from  

time of surgery.  

The follow-up include pain during rest, activity  

the ability to ordinary activities and range of move-
ment of elbow joint.  

The radiological follow-up included X-rays  
every month.  
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Results  

In this prospective study, 21 cases with recent  

middle third humeral fractures were operated  

through anterolateral approach with anteromedial  

plating. Clinical and radiological data were ana-
lyzed.  

Operative time:  
Operative time ranged between 60 and 90 min-

utes with a mean of ±75 minutes. The minimal  
time was in cases with less comminuation that had  

easy reduction. It increased gradually in cases with  

more comminuted fractures and difficult reduction.  

Follow-up period:  
Follow-up period ranged from 6 to 12 months  

with a mean of 8.6 ± 1.2 months. The patients were  
followed-up until they achieved complete fracture  
healing and almost normal arm function.  

Clinical (functional) results:  
According to Murphy scoring systems for mid-

dle third humerus fracture the clinical results were  

graded as excellent in 14 patients (66.6%), good  
in 4 patients (19%), fair in 3 patients (14.3%) &  

poor in no patients (0%). The excellent and good  

results were considered as satisfactory results,  

while the unsatisfactory included the fair and the  
poor results. Thus, satisfactory results were found  

in 18 patients (85.7%), and the unsatisfactory  

results were found in 3 patients (14.3%).  

Pain, range of movement, range motion, return  
to previous activity:  

By the end of the follow-up period 20 patients  
(95.2%) had no pain at all patients (4.8%) had mild  

occasional pain. All patients developed full range  

elbow and returned rapidly to their normal daily  

activity. Radiological assessment according to X-
ray after 1.5 month, 3 months and 6 months. Frac-
ture in 18 patient was united within 3 months and  

fracture in 3 patient was united within 6 months,  
all of them were old age over 50 years old, one of  

them was obese and diabetic and one of them was  

smoker.  

Factors affecting the final clinical score:  
1- Age: Results showed to be statistically signifi-

cant, as p-value=0.0022.  

2- Smoking and functional end results: Studying  
the relation between smoking and the final end  
results showed to be statistically significant, as  
p-value=0.0090.  

3- Sex and functional end results: Studying the  
relation between smoking and the final end  

results showed to be statistically insignificant,  

as p-value=0.9063.  

4- Shape of fracture and functional end results:  
Studying the relation between shape of fracture  

and the final results showed it to be statistically  

insignificant, as  p-value=0. 1489.  

5- Mode of trauma and the functional end results:  
Studying the relation between patient's mode  
of trauma and the final results showed it to be  

statistically insignificant, as p-value=0.4421.  

6- Occupation and the functional end results:  
Studying the relation between patient's occupa-
tion and the final results showed it to be statis-
tically insignificant as p-value=0.4594.  

7- Side and the functional end:  Studying the relation  
between side of injury and the final results  

showed it to be statisticall insignificant, p-value=  
0.5250.  

8- Obesity and the functional end results: Studying  
the relation between obesity and the final results  

showed it to be statistically insignificant, p -
value=0. 3971.  

9- Relation between medical comorbidity and end  
result: Studying the relation between medical  

comorbidity and the final results showed it to  
be statistically insignificant p-value=0.0429.  

A house wife aged 35 years old. She was pre-
sented with right side a closed mid shaft oblique  
humeral fracture due to road traffic accident. She  
had no medical history and was neurologically  
intact. Union occurred within 3 months after surgery  

with no pain and full range of motion. She also  
returned to her normal daily activities. She had an  

excellent functional score.  

Fig. (2A): Pre-operative X-ray: Antero posterior and lateral  

view.  



Fig. (2B): Immediate post X-ray: Ap and lateral view.  
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Fig. (2C): Follow-up X-ray after 3 month (AP view).  

Fig. (2D): Follow-up X-ray after 3 month (lateral view).  

Discussion  

The humerus itself is a cylinder proximally,  
which provides strength and resistance to both  

torsional and bending forces, and distally it tapers  

to a triangular shape. It is enveloped in muscle and  

soft tissue, hence the favorable prognosis for heal-
ing in uncomplicated fractures [1-4] .  

Antero medial plating of humerus is thought  

to decrease the rate of radial nerve injury, avoid  
release of deltoid insertion and to fix the plate on  

a rather smooth surface [4-10] .  

So fixation of fracture middle third humerus  

has a lot of advantages like saving radial nerve  

with minimal complication with less time and soft  
tissue injury. Also many studies reported that this  
maneuver is biomechanically better for fixation as  

on exposure of humerus regarding to all mechanical  

tests as horizontal torsional, axial compressive  
fatigue test, four point bending fatigue test in  

anteroposterior and mediolateral direction and  

horizontal torsional destructive tests. Approaches  

to the humeral shaft should be dictated by the  

location of the fracture. The anterolateral exposure  

utilizing the deltopectoral interval with extension  
down the arm through a brachialis split provides  

excellent exposure to the proximal diaphysis. Distal  

extension is limited by the radial nerve piercing  

the lateral intermuscular septum. Posterior ap-
proaches facilitate exposure of distal third fractures  

and can be extended proximally with mobilization  
of the radial nerve from the spiral groove [10-16] .  

The aim of fixation with anterolateral approach  

is to decrease the rate of radial nerve injury with  

anteromedial plating as the anteromedial surface  

of humerus is smooth regular surface, also fixation  

helps patient to obtain pain free extremites, establish  

bone union with acceptable alignment and restore  
patient pre injury level of activity.  

This study included 21 patients with humeral  

shaft fractures operated with anterolateral approach  

also with anteromedial plating. 18 patients devel-
oped full union within first 3 months while 3  
patients developed full union within first 6 months,  
all of them were old age over 50 years old, one of  

them was obese, diabetic, hypertensive and one of  

them was smoker, so delayed to 6 months. In this  

approach there is guarantee of avoiding radial  

nerve injury with minimal soft tissue injury, also  
this leads to decrease risk of infection and nerve  

injury, also allow patient to rapid return to normal  

daily activities.  
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In this study, the clinical results were graded  

as excellent in 14 patients (66.6%), good in 4  
patients (19%), fair in 3  patients (14.3%) & poor  
in no patients (0%). The excellent and good results  
were considered as satisfactory results while the  

unsatisfactory included the fair and the poor results.  

Thus, satisfactory results were found in 18 patients  
(85.7%), and the unsatisfactory results were found  

in 3  patients (14.3%).  

In this study, 20 patients had no pain (95.2%)  
and only one patient was suffering from pain at  
first 2 moths of follow-up (4.8%). All patients  
developed full range elbow and returned rapidly  
to their normal daily 100%) activity as fracture in  
18 patient (85.7%) was united within 3  months  
and fracture in 3  patient (14.3%) was united within  
6 months, all of them were old age over 50 years  
old, one of them was obese, diabetic, hypertensive  

and one of them was smoker.  

In this study, the mean age of patients with  
excellent results was 28 years old and of patients  
with good results was 47 years old, while the mean  
age in patients with fair results was 51 years old.  
Studying the relation between different age groups  

and the results showed to be statistically significant.  

In this study, in this study, there were 3  smokers  
(14.3)%. One patient (4.76%) of them had good  
final end results, two patient (9.55%) had fair end  
results. Studying the relation between smoking  
and the final end results showed to be statistically  
significant.  

In this study, there were 16 patients (76.1%)  
who were males 11 patients had excellent result,  

3  patients had good result (14.3%) and 2 patients  
had fair result (9.55%). Also there were 14 patients  
who were females 3  patients (14.3%) had excellent  
final end results, one patients had good end results  

and one patient had fair end result (4.76%). Stud-
ying the relation between smoking and the final  

end results showed to be statistically insignificant.  

In this study, there were 8 patients (38.09%)  
with transverse fracture 5 of them had excellent  
result (23.8%), 1 patient of them had good result  
(4.76%) and 2 patient had fair 6 patients (28.5%)  
with oblique fracture 4 patients (19.1%) of them  
had excellent result and 2 patients (9.55%) of them  
had good result, 6 with spiral fracture 5 of them  
excellent result (28.5%) and one of them (4.76%)  
with good result and one with comminuted fracture  
who had fair result (4.76%).  

In this study, there were 6 patient (28.5%) with  
road traffic accident 4 of them (19.1%) were with  

excellent result 1 of them was good (4.76%) and  
1 was good result. Also there were 6 patient (28.5%)  
with fall on out stretched hand 2 patiients (9.55%)  
of them with excellent result, 2 patients were with  
good result (9.55%) and 2 patients with fair result  
(9.55%). Also there were 6 patient with direct  
trauma 5 patients of them with excellent result and  
1 patient with good result (4.76%). Also there were  
3  patient (14.3%) falling from height all of them  
with good result the final results showed it to be  

statistically insignificant.  

In this study, there were 18 patients (85.7%)  
with high demand occupations 12 patient of them  
(57.1%) with excellent result, 4 patient's good  
result (19.1%) t, 2 patients fair result (9.55%).  
Also 3  patients (14.3%) of them with low demand  
2 patients (9.55%) of them excellent result, one  
patient (4.76%) fair result and the final end results  
showed to be statistically insignificant.  

In this study, there were 11 patient (52.3%)  
right sided 7 patients of them (33.3%) with excel-
lent result, 3  patients good (14.3%), 1 patient  
(4.76%) fair, 10 patient left (47.6%) t sided 7  
patients excellent result (33.3%) 1 patient good  
result (4.76%), one patient fair the final results  
showed it to be statistically insignificant (4.76%).  

In this study, there were 3  patients obese  
(14.3%) 1 patient with excellent (4.76%), 1 patient  
with good result (4.76%), 1 patient with fair  
(4.76%), 18 patient non obese (85.7%) 14 patients  
with excellent result (66.6%), 4 patients with good  
result, 3  patients fair result (14.3%) the final results  
showed it to be statistically insignificant.  

In this study, 20 patient with no medical comor-
bidity (95.2%) 14 patient of them with excellent  
result (66.6%), 4 patients good result (19.1%), 2  
patients fair (9.55%), one patient with medical  
comorbidity (4.76%) with fair result the final results  
showed it to be statistically insignificant.  

Liskutin, et al., [16]  2018, concluded that an  
anterolateral approach to the humerus offers excel-
lent exposure to some humeral shaft fractures,  

particularly those that lie more proximally. How-
ever, they reported that its use must be done care-
fully against several other approach options, and  

the surgeon must account for the specific fracture  

pattern, as well as their own comfort and familiarity  

with the approach.  

Kirin, et al., [17]  2011, concluded that an anter-
omedial plating of humeral shaft fractures through  

anterolateral approach was determind to be a sim-
ple, safe, effective and also fast surgical treatment  
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and they highly recommend it as operative tech-
nique for treating humeral shaft fractures.  

Zheng, et al., [15]  2016 concluded in their study  
that open reduction and internal fixation with plate  
and screws are the gold standard for the surgical  

treatment of humeral shaft fractures, this study  

was to compare the mechanical properties of an-
teromedial, anterolateral, and posterior plating for  

humeral shaft fractures. They concluded that an-
teromedial plating was superior to anterolateral or  

posterior plating in all mechanical tests except in  

AP four-point bending fatigue tests compared to  

the anterolateral plating group. They could suggest  

that anteromedial plating is a clinically safe and  
effective way for humeral shaft fractures.  

Kumar et al., 2012 [18] , concluded that internal  
fixation with various fixation devices allows early  
mobilization and good functional recovery. Oper-
ative treatment results with dynamic compression  
plate and interlocking nail were comparable in  
with some pits and fall in each technique, distrac-
tion, nerve injury, shoulder impingement, infection  

and implant failure. Implant choice depends upon  
indications, discussion with patient and choice of  

surgeon, which implant they want to use for internal  

fixation of these fractures. But Kumar et al., viewed  

that in well evaluated patients, where indications  

are clear choice for internal fixation with either  

implant is optimal management. Both plating and  

nailing has own its benefits and demerits. Which  
implant is more preferable, is not very conclusive  

and it needs more study and meta-analysis.  

Yehia Elbassiony [19]  2016 and his colleagues  
concluded that lateral approach for the humerus is  
an excellent way for radial nerve exploration and  

for cases where the lateral, the anterior, and the  

posterior surfaces of the humerus needed to be  
approached simultaneously. This approach allows  

supine positioning of the multiply injured patients  
and proper visualization of the radial nerve without  

muscle splitting; however, it does not allow explo-
ration of the radial nerve in the proximal third of  

the humerus.  

Felipe fernandes goncalves [20]  2018 and his  
collages concluded that the main surgical treatments  

for humeral shaft fractures are ORIF with plate  

and screws, minimally invasive technique with  
bridge plating, and IMN. Their study, it was ob-
served that all methods presented high rates of  

consolidation, with few reported complications,  
proving to be suitable options for the surgical  

treatment. External fixatiors were the definitive  

method of treatment in some cases of high-energy  

trauma, presenting a high rate of pseudoarthrosis.  

This incidence may be related to the type of fracture  

and adjacent soft tissues lesions, but the present  
sample did not include enough cases to allow a  
definitive conclusion.  

Lu et al., [21]  2016 concluded that the medial  
plating to the humerus had equivalent outcomes  
to anterolateral fixation. It is available choice for  

humeral mid-shaft fracture fixation in cases where  

there is no need to expose the radial nerve. The  

medial plating does not require a pre-bent plate  

and creates a large operative exposure. A well-
hidden incision can also be designed, improving  
cosmetic outcomes. However, the medial approach  

is not suitable to proximal or distal humerus frac-
tures. The advantage of the anteromedial plating  

observed in the present study are avoidance of  
radial nerve dissection, deltoid tendon release and  

the stress of shielding of the plate with mega breast  

in female.  
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