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Abstract 
Introduction: In our study we have evaluated functional and radiological outcome in 20 patients. 

Humerus shaft fractures treated with anterior bridge plating has shown good results in terms of 

postoperative pain and union time. Though open reduction and internal fixation is gold standard this 

technique gives good results. 

Materials and methods: Twenty patients were treated with anterior bridge plating between July 2020 to 

may 2021.All cases were treated with 4.5mm DCP in bridging mode. Mechanism of injury, age, gender, 

union time were taken into account. UCLA shoulder and MEPS score were taken for assessing function. 

Results: In this study 20 patients were included, 16 males and 4 females. The age of patients ranged from 

20 to 60 years with mean age of 34 years. All the fractures healed within range of 16-18 weeks. No radial 

nerve palsies were recorded. According to UCLA shoulder score 16 patients were excellent and 4 

patients were good. The mayo elbow performance score was above 90 for all patients. 

Conclusion: Anterior bridge plating using MIPO technique results in good functional and radiological 

outcomes. It is safe and less time consuming for simple humerus shaft fracture patterns. 

 

Keywords: Anterior bridge plate, Humerus shaft fractures 

 

Introduction  

Humerus shaft fractures are common accounting for 3-5% of all fractures [1]. Various methods 

have evolved from closed [2-4], external fixation [5], antegrade 6-10 and retrograde [11-15] nailing 

and plating [16-20] to minimal invasive osteosynthesis [21-22]. Although shaft humerus fractures 

heal well by nonoperative treatment operative intervention offer a rapid return to function. 

Although intramedullary nailing reduces soft tissues injury but leads to shoulder dysfunction 

or pain as a result [23-24]. 

Minimal invasive technique was developed to achieve biologic fixation, reducing 

complications of open reduction. The incision used is small and away from fracture site to 

avoid exposure reducing risk of infection, nonunion [25]. 

The aim of this study was to evaluate functional and radiological outcome of humerus shaft 

fractures treated with anterior bridge plating.  

 

Materials and methods  

Twenty patients were treated by minimal invasive technique from July 2020 to May 2021. 

 

The inclusion criteria were 
1) Patients between 20 to 60 years 

2) Closed fractures 

3) Patients with displaced fractures who could not tolerate prlonged immobilization 

4) Displaced fractures with >3cm shortening and >200 angulation. 

 

The exclusion criteria included 
1) Nondisplaced fractures 
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2) fractures of distal third humerus with intraarticular 

extension 
3) pathological fractures 
4) open fractures 
5) neurovascular injuries. 
 
The study included twenty patients (9 males and 3 females). 
The mechanism of injury was fall from height on outstretched 
hand and road traffic accident. All fractures were unilateral. 
The classification used was AO.13 patients were type A,6 
were type B and 1 type C. All patients presented to 
emergency department immediately following injury with 
pain, swelling and deformity. A U slab was given to reduce 
pain and gravity assisted reduction of fracture. 
Shoulder function was assessed using UCLA system, the 
parameters include pain (10 points), motion (10 points), 
function (10 points) and patient satisfaction (10 points).the 
scores are divided into excellent (34 to 35 points), good (29 to 
33 points), fair(21 to 28 points) and poor (0 to 20 points). 
Elbow function was assessed by using mayo elbow 
performance score which uses 100 point scale regarding pain 
(45 points), range of motion (20 points), stability (10 points) 
and function (25 points). Scores divided as excellent 
(>90points), good(75 to 89points), fair(60 to 74 points) or 
poor (<59 points). 
 
Surgical technique: The patient placed in supine position on 
radiolucent table with arm in 900 degree abduction and 
supination. First 4.5 narrow LCDCP was taken for appropriate 
length and incisions were marked. First incision was made

after confirming on C arm about 2cm length between deltoid 
laterally and brachialis medially. The anterior border of 
humerus shaft runs from greater tubercle proximally to 
coronoid fossa distally. 

Distally 2 cm incision was made about 1cm proximal to 

elbow crease. Dissection done between biceps and brachialis 

and anterior cortex was exposed. A submuscular periosteal 

tunnel was prepared by Cobb elevator from proximal and 

distal incisions. Anarrow 4.5 LCDCP was inserted from 

proximal incision with help of sleeve. One assistant maintains 

supination with traction to prevent shortening. Provisional 

fixation was done with 2 kwires in proximal and distal 

incision. 

When appropriate length of humerus was restored and both 

ends of plate were in correct position the proximal and distal 

ends of plate were fixed to bone respectively. 2 screws were 

inserted in proximal and distal ends and not tightened. 

The k wires were removed and alignment and apposition was 

checked of fragments and if any malalignment was corrected. 

When alignment was achieved screws were tightened and 

remaining fixation was completed by inserting total 3 screws 

in each fragment. Final positioning checked in C arm in both 

anteroposterior and lateral views. 

 

Postoperative protocol: Postoperatively all patients were 

given functional humerus brace and mobilization started 

postoperative day 1.All patients were followed at 15 days 

postoperatively for suture removal followed by followup at 1 

month, 3 months, 6 months and 1 year respectively.  
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Fig 1-6: Preoperative x-ray, incision, plate length, IITV fracture reduction 

 

Results 

In this study 20 patients were included, 16 males and 4 

females. The age of patients ranged from 20 to 60 years with 

mean age of 34 years.60% injuries were due to RTA, 25% 

injuries due to domestic fall and remaining 15% due to 

assault. Of 20 patients, 85% fracture pattern was 12A2, 10% 

were 12A1 and 1 pattern included 12C3 pattern. All the 

patients were followed up with range of 8 months to 12 

months. 

All the fractures healed within range of 16-18 weeks. No 

radial nerve palsies were recorded. The average active 

forward flexion was about 1750 (140-1700), external rotation 

was 650 (48-800) and internal rotation of 690 (55-800). 

According to UCLA shoulder score 16 patients were excellent 

and 4 patients were good. The mayo elbow performance score 

was above 90 for all patients. The operating time ranged from 

40 minutes to 70 minutes.  

 

  
 

   
 

Fig 7-10: Postoperative x-ray, 1 month, 3 months, 6 months follow-up x-rays. 
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Fig 11-13: forward flexion, extension and flexion 

 
Table 1: The patient data and results of patients treated with anterior bridge plating 

 

No age sex mechanism of injury time to union(weeks) abduction/forward flexion(degrees) flexion/extension(degrees) UCLA score MEPS 

1 25 M RTA 16 90/160 130/0 34 100 

2 28 M RTA 12 90/170 130/0 34 100 

3 35 M RTA 15 90/165 135/0 35 100 

4 30 M DOMESTIC FALL 16 90/170 140/5 34 100 

5 32 M ASSAULT 20 90/170 140/0 35 100 

6 27 M RTA 16 90/170 135/0 31 100 

7 26 F RTA 12 90/170 140/0 34 100 

8 25 M RTA 22 90/170 130/10 34 95 

9 30 F DOMESTIC FALL 30 90/170 135/0 33 100 

10 31 F RTA 26 90/170 140/5 35 90 

11 28 M RTA 12 90/150 140/0 35 95 

12 45 M DOMESTIC FALL 16 90/160 135/0 34 95 

13 56 M DOMESTIC FALL 16 90/170 140/0 34 95 

14 34 M ASSAULT 18 90/150 130/5 35 95 

15 55 M RTA 12 90/160 135/0 34 100 

16 50 F RTA 12 90/150 140/0 35 100 

17 47 M DOMESTIC FALL 16 90/130 135/0 30 100 

18 22 M RTA 19 90/170 130/0 28 100 

19 26 M ASSAULT 20 90/170 130/0 34 95 

20 30 M RTA 21 90/160 130/0 34 95 

 

 
 

Fig 14: Functional outcome using UCLA score 
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Fig 15: Gender distribution 

 

Discussion 
In this study acute displaced humerus shaft were treated with 

minimal invasive technique and satisfactory clinical and 

radiological outcome was obtained. Open reduction and 

internal fixation is considered treatment of choice for humerus 

shaft fractures. Complications include infection, refracture, 

iatrogenic nerve palsy [26-28]. Nonunion rate of open plating 

reported to be as high as 5.8% and iatrogenic nerve palsy 

from 5.1% to 17.6% [27, 28]. Open reduction is associated with 

soft tissue stripping and disruption of periosteal blood supply. 

When MIPO using an anterior placed plate is applied to treat 

humerus shaft, neither fracture nor radial nerves need to be 

dissected [29, 30]. In our study there were no radial nerve 

palsies. 

MIPO has several advantages of small skin incision, short 

immobilization period, reducing chances of nonunion due to 

open reduction. Complications can be reduced with thorough 

anatomical knowledge and skillful surgical technique.  

 

Conclusion 

From this study we conclude that minimal invasive technique 

is a safe and effective way to treat humerus shaft fractures as 

it provides good clinical and radiological outcome. 

It is based on relative stability which provides healing and 

formation of callus reducing possibilty of infection and 

nonunion. 

Although technically demanding, lack of neurological 

compromise, good outcomes are obtained in terms of union, 

shoulder and elbow functions.  
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