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Abstract 
Background: Humeral shaft fractures are commonly seen by orthopaedic surgeons accounting for about 

3% of all fractures. Advancement has been made in both operative and non-operative management. Most 

humeral shaft fractures can be managed non-operatively with good results. 

Methods: 29 cases with fracture of shaft of humerus were treated operatively. Out of these, 15 cases 

(Group- A) undergone internal fixation by humeral interlocking nail and 14 cases (Group -B) undergone 

internal fixation by dynamic compression plating, with or without bone grafting. Bone grafting were done in 

8 cases of Group-A and 5 cases of group-B. 

Results: All cases, except one from each group not returned to their previous occupation. Both of these 

cases developed non-union. They were able to do day to day activities but not able to do their occupation.2 

cases from group A and one from group B were lost during follow up. Thus the functional result was good in 

92.3% (12 out of 13 cases) of cases and poor in 7.7% (1 out of 13 cases) of cases of the either group. 4 cases 

in group-B (30.8%) managed by dynamic compression plating developed infections later. In this study 

complications were also observed. Two of them were superficial infections that responded well after giving 

antibiotics and dressings and later healed better and united. Both cases developed discharging sinuses and 

subsequently infected union. Later the removal of plate was done and sinus tract was excised. The sinus tract 

was healed with unsightly scar marks. Only one patient (7.7%) of group-A developed deep infection and 

subsequent non-union. 3 cases of group-A (23.1%) developed shortening ranging from 1.5cm to 4cm. All 

these cases were cases of old non-union with sclerotic bone ends which had to be nibbled and refreshed. 

Shortening developed in 2 cases (15.4%) of group-B. One non-union were seen in each group. While the one 

of the screws of dynamic compression (7.7%) went loose, no implant failure seen in interlocking nails. One 

case (7.7%) of group-A developed axillary nerve injury, which might be attributed to the fact that the 

incision extended 6-7 cm beyond the acromion process. Only one case in group-B developed 10 degree 

angulation. 

Conclusions: Dynamic compression plating is the excellent method of stabilizing transverse diaphyseal 

fractures of humerus. The compression produced at the fracture site by the plate promoting osteosynthesis. 

But the technique is not suitable for segmental fractures, pathological fractures, communited fractures, 

gross osteoporosis, non-union and fractures much proximal or distal to shaft. Introduction of interlocking 

nailing has largely solved problems faced by the standard dynamic compression plating technique. An 

advantage of humerus interlocking is that even after developing non union day to day activities could be 

performed whereas in cases with loosening of screws it was difficult. 
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Introduction 

Fractures of humeral shaft are common, about 3% 

of all fractures.
1-3 

Advancement are made in both 

operative and non-operative management.
4-5

 Most 

humeral shaft fractures can be managed non-

operatively with good results.6-7 The humeral 

shaft is covered with muscles and fracture 

fragments are well vascularised. Humeral shaft 

fractures result from direct and indirect trauma. 

Healing of the fracture like any other wound, 

depends upon blood supply.
8-10

 A study on the 

blood supply of adult humerus by injecting radio 

opaque contrast medium into the brachial artery of 

cadavers and taking radiographs were performed. 
11

 The largest artery supplying the humerus is 

termed as the main nutrient artery. Accordingly, 

the main nutrient artery arises in two third cases 

from the brachial artery and in the remaining 

cases from the profunda brachii artery. The point 

of entry of the main nutrient artery to the humerus 

is a restricted area, beginning on the medial side 

of the distal third and spiralling upwards and 

medially to the dorsal surface of the middle third 

of the shaft was proved by dissection in 

cadavers.
12-13

 The main nutrient artery on or 

before entering the bone divides into ascending 

and descending branches. Accessory nutrient 

arteries vary from one to four in number and may 

arise from anterior circumflex humeral artery or 

profunda brachii artery. These arteries enter the 

bone either in the spiral groove or in the 

anterolateral surface, mostly in the upper third of 

the shaft. If surgeons can avoid the area of cortex 

of the humerus containing the nutrient artery 

foramen during open reduction an improvement in 

the result might be expected.
15

 The chance of 

damaging the blood supply during surgery is 

maximum in open reduction of fractures at the 

junction of middle and lower third.
16

 In such 

cases, upper end of lower fragment will depend on 

epicondylar vessels .The periosteal stripping of 

the lower fragment should be avoided. Because of 

the intramedullary course of the nutrient artery, it 

may get damaged during intramedullary nailing 

and at the same time if periosteum is stripped 

extensively, blood supply will be jeopardized 

unduly. In majority of case, they are the result of 

direct injury such as fall on the arm or blows. It 

may result from indirect violence such as a fall on 

the elbow or hand. Extreme contraction of muscle 

may cause fracture of the humerus. High energy 

trauma causes greater amounts of comminution 

and soft tissue injury. Rarely there might not be 

any displacement.
18

 The muscle forces that act on 

the humeral shaft will produce characteristic 

deformities. A fracture proximal to the pectoralis 

major insertion results in abduction and internal 

rotation of the proximal fragments secondary to 

the pull of rotator cuff, while the distal fragment is 

displaced medially by pectoralis major. Patient 

with humeral shaft fracture gives history of 

trauma, pain in the arm, swelling and deformity. 

The arm is shortened with gross motion, local 

tenderness and crepitus on gentle manipulation. 

Neuro vascular status of the extremity should be 

checked. Identification of associated injuries must 

be ruled out. The standard X-ray views include 

anteroposterior and lateral views. The shoulder 

and elbow joint must be included in each view. 

The main aim of humeral shaft fracture 

management are to establish union with 

acceptable humeral alignment and restore patients 

to their prior level of function 

Good results have been reported in most cases of 

humeral shaft fractures treated by closed or with 

open reduction and internal fixation. . 

 

Methods 

This study was undertaken and patients were 

selected from department of orthopaedics and 

casualty Interlocking nailing was performed only 

if the fracture was >2 cm distal to surgical neck or 

3 cm proximal to olecranon fossa. After selecting 

the patients, the patients were subjected to routine 

history taking, clinical examination, pre-operative 

assessment followed by pre-operative and post-

operative radiographic examinations. After 

diagnosing the cases as humeral shaft fractures, 

they were immobilised and stabilised with the 

help of POP U-slab to prevent further movement 



 

Dr Noorul Ameen et al JMSCR Volume 05 Issue 10 October 2017 Page 29588 
 

JMSCR Vol||05||Issue||10||Page 29586-29595||October 2017 

at fracture site and reduce pain. Any other 

associated injuries were treated accordingly. A 

day before the operation, local shaving and 

antiseptic dressing with povidine iodine was done. 

Patients were given light meal in the previous 

night and advices given by the anaesthetist were 

also followed. General anaesthesia were given. 

 

Operative technique for humeral interlocking 

nail 

The patients was in supine position and head 

turned to opposite side. Nail length and diameter 

was checked preoperatively. In late displaced 

fractures conditions, open reduction was required. 

Part were prepared and draped. A longitudinal 

skin incision was made from the most lateral part 

of the acromion and was extended distally centred 

over tip of greater tuberosity taking care not to 

extend the incision beyond 4-5 cm in deltoid to 

avoid damage or injury to axillary nerve. The 

fascia of deltoid muscle was incised and the 

greater tuberosity was palpated. 

Awling: Using a curved bone awl, an entry portal 

was made just medial to the tip of greater 

tuberosity approximately 0.5 cm posterior to 

bicipital grove in order to minimize any damage 

to rotator cuff. The humerus was manipulated and 

reduced for closed nailing. 

Guide wire: A guide wire was advanced in 

medullary canal up to 1-2 cm proximal to 

olecranon fossa. Using a second guide wire, the 

length of nail to be inserted was measured. 

Reaming: The canal was reamed for maximum 

diameter nail to be used 

Nail introduction: The nail was then seated to 

avoid any subacromial impingement. 

Distal locking: The distal locking were done by 

using the free hand technique using 3.5 mm 

screws from anterior to posterior. A 1-2 cm 

transverse incision was made over the slot of nail 

as seen on image intensifier and muscle spread 

using a haemostat. Trocar was placed over the 

bone and a hole was made over the distal slot by a 

2.5 mm drill bit and confirmed with the help of 

image intensifier. 

Using the screw length gauge the length of the 

screw was measured .The selected screw were 

passed into the hole by a humeral hexagonal 

screwdriver. Then the fracture site was impacted. 

Proximal locking: The drill barrel was passed 

through the proximal drill guide along with the 

trocar and where the skin was then dimpled by a 

trocar, a small incision was made and the trocar 

was passed upto bone. The trocar was then 

exchanged for a drill sleeve and using 3.2 mm 

drill bit, the proximal screw hole drilled from 

lateral to medial cortex while keeping the arm 

abducted to avoid damage to the brachial artery. 

The screw depth gauge was then inserted through 

the drill barrel and the required bolt length 

checked. The appropriate sized bolt were selected 

and inserted with the help of hexagonal screw 

driver. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1: Instruments required for interlocking 

nailing for humeral shaft 

 

 

 

 

 

 

 

 

 

 

Fig.2: Introduction of nail for humeral shaft 
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Dynamic compression plating – operative 

technique 

Operative stabilization of humeral shaft fractures 

may be performed through an anterior, posterior 

or anterolateral approach. 

 

Anterior approach 

The anterior approach to the humeral shaft is 

similar to the anterolateral approach. It cannot be 

extended distally however, to the elbow. The 

patient is in supine position. A longitudinal 

incision was made from the coracoid process to 

the deltoid insertion and extended distally 

following the lateral border of the biceps. The 

distal limit of the incision was 5 cm proximal to 

the elbow flexion crease. The brachialis and the 

biceps muscle interval was identified and the 

biceps was retracted medially. The fibres of 

brachialis were separated longitudinally to expose 

the anterior surface of the humeral shaft. The 

periosteum lateral to the pectoralis major insertion 

were incised and humerus was subperiosteally 

dissected. The approach was kept subperiosteal to 

avoid injury to the radial nerve. But this approach 

cannot be extended distally, it is less useful than 

the anterolateral approach to the humerus. 

 

Posterior approach 

The posterior approach provides excellent 

exposure to most of the humerus and is limited 

only in its most proximal extent. The patient was 

kept either lateral or prone position. A posterior 

longitudinal incision extends from 8 cm distal to 

the acromion to the olecranon. The interval 

between the lateral and long heads of the triceps 

were identified and these two muscles being 

separated. The medial head of the triceps was 

identified; radial nerve lies alongside its lateral 

border and was traced proximal and distal through 

the intermuscular septum. The medial head of the 

triceps was then incised longitudinally and the 

posterior aspect of the humerus was 

subperiosteally dissected. Proximal dissection is 

then limited by the axillary nerve and posterior 

humeral circumflex vessels. At surgery, minimal 

stripping of the soft tissues was done; butterfly 

fragments were not devitalized. 4.5 mm dynamic 

compression plates were selected for shaft 

fractures in average to large sized patients. In 

smaller patients, a 4.5 mm narrow dynamic 

compression plate was used. Lag screws were 

inserted wherever required. Fixation of eight to 

ten cortices proximal and distal to the fracture was 

obtained and satisfactory. 

 

Anterolateral approach 

The patient was kept in supine position with the 

arm placed either on a arm board. An incision was 

made along the lateral border of the biceps, 

ending just proximal to the elbow flexion crease. 

The lateral border of the biceps was then 

identified and the muscle was retracted medially. 

The interval between the brachialis and 

brachioradialis was identified proximal to the 

elbow and the two muscles were separated. The 

brachioradialis was retracted laterally and the 

brachialis and biceps muscles retracted medially. 

The radial nerve was identified. The radial nerve 

was traced proximally through the lateral 

intermuscular septum and were protected 

throughout the procedure. The periosteum was 

incised longitudinally at the lateral border of the 

brachialis muscle and the humerus subperiosteally 

dissected. This approach is preferred for proximal 

third humerus fractures. 

 

 

 

 

 

 

 

 

 

 

Fig 3: Instruments for dynamic compression 

plating  

Fig 4 : Dynamic compression plate 
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Our observations were as follows 

Age distribution 

The youngest patient was 20 years old and the 

oldest was 73 years old. 3 patients were lost in 

follow-up, so the total number of patients 

evaluated was 26. Most of the patients in either 

group were of the age 20-50 years. 

 

Table 1:    

Age Group-A Group-B 

distribution (Interlocking (Dynamic 

(In years) Nail) Compression 

   Plate) 
20- 30 5 (33.3%) 6 (42.8%) 

31- 40 3 (20.0%) 4 (28.6%) 

41- 50 5 (33.3%) 2 (14.3%) 

51- 60 1 (6.7%) 2 (14.3%) 

61- 70 -  - 

>70 1 (6.7%) - 

Total 15 (100%) 14 (100%) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Age distribution among cases in both 

groups. 

 

Mean age: The mean age of group-A was found 

to be 37.1 years as compared to 34.7 years in 

group-B. The difference in age group is 

statistically insignificant as the patients were 

randomly selected 

Sex distribution: In group-A, 14 patients (93.3%) 

were male and 1 patient (6.7%) was female while 

in group-B, 12 patients (85%) were male and 2 

patients (14.3%) were female. More number of 

males in our study can be attributed to the fact that 

in our society males are predominantly outside 

workers and so, are more commonly involved in 

road traffic accidents. 

Mode of injury: 11 patients of group-A (73.3%) 

and 8 patients of group-B (57.2%) sustained 

injury in road traffic accidents; 3 patients in 

group-A (20%) and 5 patients in group-B (35.7%) 

sustained trauma as a result of fall on ground. One 

patient in group-A (6.7%) sustained injury as a 

result of assault by lathi and one of group-B 

(7.1%) because of hand getting caught in an 

electric machine. 

 

Table 2:   

Mode of Group A Group B 

injury among   

cases in both   

groups. Mode   

of injury   

Road traffic 11 (73.3%) 8 (57.2%) 

accident   

Fall on ground 3 (20%) 5 (35.7%) 

Hit by Lathi 1 (6.7%) - 

Occupational - 1(7.1%) 

hazard   

Total 15(100%) 14(100%) 

 

 

 

 

 

 

 

 

 

 

 

 

RTA - road traffic accidents, FALL - fall on 

ground, HIT - hit by lathi, OCC - occupational 

hazards. 

Figure 6: Distribution of modes of injury among 

cases in both groups. 

 

Duration of injury 

Most of the cases of either group were more than 

seven days old because initial management of 

fracture shaft of humerus was tried 

conservatively. If the conservative management 

fails then the patient was put up for the operative 



 

Dr Noorul Ameen et al JMSCR Volume 05 Issue 10 October 2017 Page 29591 
 

JMSCR Vol||05||Issue||10||Page 29586-29595||October 2017 

management. 4 cases of established non-union 

were taken up for humerus interlocking nailing 

and 1 case for Dynamic Compression Plating. 

 

Average duration between trauma and fixation 

Humeral interlocking was done in neglected cases 

where the average duration between trauma and 

fixation was 4.7 months while dynamic compre-

ssion plating was done earlier in 2.1 months. 

 

Evaluation of elbow movement at 12 weeks 

There were 13 patients in follow-up available in 

group-A and 13 in group-B. 12 patients of group-

A (92.2%) and 11 patients of group-B (84.6%) 

had full range of motion at elbow. Loss of 

extension of <30degree was seen in 1 patient of 

group-A (7.7%) and 2 patients of group-B (7.7%). 

1 patient of each group with <30degree of elbow 

restriction were those in which the procedure had 

lead to non-union and were on prolonged 

immobilization rather than early mobilization. The 

patient of Group-B having >30degree loss of both 

flexion and extension was the one where the 

fracture was in the distal one-third for which DCP 

had been previously done and non-union had 

occurred after trauma. The patient was managed 

by removal of DCP (dynamic compression plate) 

and reapplication of DCP with bone grafting and 

the plate extended much more distally. The elbow 

movements were restricted, but union was 

achieved. 

 

Range of elbow joint movements at 12 weeks 

Though 1 patient lost terminal degree of flexion as 

a result of non-union, the average range of 

movements at elbow was improved. This was as a 

result of physiotherapy and early mobilization of 

the patients postoperatively. Preoperatively 

patients did not have a full range of motions as 

many patients had non-union. In patients who 

undergone dynamic compression plating, the 

average range of movements of elbow was not 

significantly altered because the patients could not 

be fully mobilized as well as their interlocking 

counterparts. 

Table 3   

Range Group-A Group-B 

(In degrees) (Interlocking (Dynamic 
 Nail) Compression 

  Plate) 
Pre-op 7°-130° 4°-130° 

Post-op 3°-134° 5°-130° 

 

Table 4   

Union / Non- Group-A Group-B 

union   

Union 12 (92.4%) 12 (92.4%) 

Non-union 1 (7.6%) 1 (7.6%) 

 

Evaluation of shoulder movement at end of 12 

weeks: 13 patients of group-A and 13 of Group-B 

were available for follow up study. Shoulder 

movements were restricted in terminal degrees of 

movements somewhat more in group- A patients 

as compared to patients of Group-B. This might 

be due to the entry portal that is made at the 

shoulder that disturbs the rotator cuff healing due 

to some fibrosis leading to restriction of 

movements at the terminal degrees. Also, in some 

patients, the proximal end of the nail impinges on 

the rotator cuff when not properly buried inside 

the bone. 

 

Union time (bridging callus and absence of 

clinical tenderness): Out of 13 patients available 

for follow up in group-A and 13 in group-B, 12 

united in group-A and 12 in Group- B. Patients of 

Group-A had an average union time of 6.2 weeks 

as against 8.8 weeks in group-B. This is a very 

important difference in union time between the 

two groups, in both groups it was observed that 

union time was lesser in patients where bone 

grafting was also done along with internal 

fixation. 

 

Percentage union: The union rate of either group 

in this study was found to be identical and so was 

the non-union rate. These non-union that 

developed in each of the group were the patients 

who were already in delayed union or frank non-

union. The patient of group A who developed 

non-union, was managed by removal of KIM nail, 
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open reduction and internal fixation by a humeral 

interlocking nail and addition of formalized 

allograft; but the patient who developed deep-

seated infection with persistent discharging sinus 

and subsequently developed non-union. The non-

union in group B was managed by dynamic 

compression plating but developed implant failure 

and loosening of screws and ultimately they did 

not unite. 

Complications: 4 patients of group B (30.8%) 

managed by dynamic compression plating 

developed infections. Among that two of them 

were superficial infections that responded well to 

antibiotics and dressings and later healed well and 

united. Two patients developed discharging 

sinuses and infected union. Later the plate was 

removed and sinus tract was excised. The sinus 

tract healed but left unsightly scar marks over the 

arm. Only one patient (7.7%) of group A 

developed deep-seated infection and subsequent 

non-union. 3 patients of group A (23.1%) 

developed shortening ranging from 1.5cm to 4 

cm. All of these patients were old non-unions with 

sclerotic bone ends which had to be nibbled out 

and freshened. Shortening developed in 2 patients 

(15.4%) of group B. One non-union was seen in 

each group. While the screws of one dynamic 

compression plating (7.7%) went loose, no 

implant failure seen in interlocking nails. One 

patient (7.7%) of group-A developed axillary 

nerve injury. Only one patient developed 

10degree angulation and that belonged to group B. 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Distribution of complications among 

cases in both groups. 

Functional results 

All patients, except one from each group returned 

to their own jobs. Both these patients developed 

non-union. They were able to perform daily 

activities but not able to join their previous jobs. 

Thus, the functional result was good in 92.3% of 

patients and poor in 7.7% of patients of either 

group. An advantage of humerus interlocking was 

that, even when the patient developed non-union, 

he was able to do daily activities but the patient 

with loosening of screws found it difficult to carry 

out day to day activities. 

 

Discussion 

The aim of internal fixation of fracture of humerus 

is to attain and maintain a stable reduction so as to 

mobilize the patient’s limb in the shortest possible 

time and that the fracture healing is ensured. 
21-23

 

Dynamic compression plating has stood the test of 

time a good method of stabilizing transverse 

diaphyseal fractures of humerus. 
24-25

 The plate 

(dynamic compression plate) produces a 

compression at the fracture site promoting 

osteosynthesis. 
26

 But the technique is not suitable 

for segmental fractures, pathological fractures, 

communited fractures, gross osteoporosis, non-

union and fractures much proximal or distal to 

shaft. Introduction of interlocking nailing has 

largely solved problems faced by the standard 

dynamic compression plating.
27-29

 The advantages 

of a stable reduction maintained by a humeral 

interlocking nail must be weighed against the 

technical problems and the need for prolonged 

fluoroscopy to target the distal holes.
30-32

. Total of 

twenty nine patients treated in the Department of 

Orthopaedics. Among that fifteen patients were 

treated by internal fixation by humerus 

interlocking nail (group A) and 14 patients were 

treated by dynamic compression plating (group 

B). Two patients of Group A and one patient of 

Group B were lost in our follow-up study. The 

majorities of patients in both groups was males 

(93.3% males in group-A and 85.7% in group-B) 

and were in the age group of 20-50 years (86.6% 

of group-A and 85.7% of group-B). Most patients 
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sustained trauma as a result of road traffic 

accidents (73.3% in group-A and 57.2% in group-

B). Fifteen patients were treated by antegrade 

humeral interlocking out of which two of them 

were lost in follow-up. The average time of 

clinico-radiological union (absence of bony 

tenderness clinically and presence of bridging 

callus on X-ray) was 6.2 weeks. Shoulder 

problems: In Group A of this present study, 

restriction of >30degree abduction was seen in 

7.7%; restriction of >30degree adduction in 7.7%; 

restriction of >30degree flexion in 7.7%; 

restriction of >30degree extension in 7.7%; 

restriction of >30degree internal rotation in 7.7% 

and restriction of >30degree external rotation in 

23.1% of cases. There were no implant failure. 

Implant failure leading to re-operation was 

required in 16% cases. Shortening was seen in 3 

patients. All these cases were of established non-

union where the fracture ends were sclerotic and 

atrophic and nibbling of bone ends had to be done. 

Nail migration was not seen. In 5 patients of 

interlocking nail good callus formation was seen 

as early as 3-4 weeks. Fourteen patients were 

treated by dynamic compression plating of which 

one was lost in our follow up study. The average 

time of clinico-radiological union was 8.8 weeks. 

There were 4 infections (30.76%). The infection 

rate seen in dynamic compression plate as 

compared to interlocking humerus nail was 

significantly high. One implant failure was seen. 

Shortening was seen in 2 patients which were 

cases of non-union. The bone ends were sclerotic 

and nibbling of bone ends was required. Bridging 

callus was actually not visible in all patients. The 

partial obliteration of fracture site and loss of 

tenderness was noted at an average of 8.8 weeks. 

Shoulder and elbow functions were satisfactory. 

 

Conclusion 

Early mobilization of the patient generally hastens 

union by allowing the hydrodynamic forces of 

muscle activity to improve local blood supply and 

encourage the organization of healing granuloma 

by allowing stress forces to function. Though the 

patients of dynamic compression plating have a 

better shoulder function than the patients 

undergoing antegrade humeral interlocking, it is 

to some degree due to uncooperative patients, pain 

and impingement of rotator cuff by nail and 

fibrosis. But this restriction can be corrected by 

the removal of nail after consolidation followed 

by mobilization and physiotherapy. Humeral 

interlocking nailing as compared to dynamic 

compression plating is complicated as well as 

exacting in detail. But the advantage of the 

procedure is definitely that the rate of infection is 

low . In dynamic compression plating, stripping of 

soft tissues and periosteum leads to an increase in 

union time as compared to interlocking nail. The 

disadvantages of humeral interlocking may be 

limited to mild restriction of shoulder movements 

which is correctable by removal of the nail after 

consolidation of the fracture. The advantages of 

interlocking of diaphyseal fractures of shaft of 

humerus are early union, minimal exposure of soft 

tissues, less blood loss, minimal scarring and so a 

cosmetically better procedure. Moreover, it is 

good for patients with segmental fractures, 

communited fractures, pathological fractures, and 

patients with gross osteoporosis, patients in which 

Dynamic Compression Plating cannot be done, 

distal end fractures and implant failures. There is 

less chance of radial nerve damage and the patient 

undergoes early mobilization. The implant 

removal is much easier than removal of dynamic 

compression plate and associated with less blood 

loss and less chances of nerve injury (due to nerve 

being caught in fibrosis). 
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