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Abstract: Fractures of humerus shaft are very common; it is one of the major causes 

of morbidity in patients with upper limb injuries. Surgical treatment of such fractures 

is commonly done in order to obtain better alignment and to prevent complications. 

The aim of the present study was to compare the results of open reduction and internal 

fixation with DCP and close interlocking nail, in the treatment of humerus shaft 

fractures. This study was conducted in Department of Orthopedics, Apollo Institute of 

Medical Sciences, Chittoor, and Andhra Pradesh. Institutional Ethical committee 

permission was obtained for the study. The inclusion criteria were patients aged 21 to 

70 years of either sex. A total 59 number of patients were included in the study. 30 

cases were treated with IL nail and 29 cases treatment was done with plating. 

Postoperative Results were evaluated according to NEERS classification. Results: The 

study involved n=59 subjects. The most common age group involved in humeral shaft 

fractures was 31-40 years accounting for 44.06% of all cases. The male to female ratio 

was 7.5: 3. The IL nail treated patients saw excellent results in 26.67% and good 

results were in 43.33% of cases. Fair results were seen in 23.33% cases and poor 

results were seen in only 6.67% cases. The results of compression plating in 14 cases 

48.27% the results were good and in 31.03% cases were having excellent results. Fair 

results were found in 13.79% of cases and poor was result was seen in 6.9% of cases. 

Conclusion: It can be concluded that the compression plates had better outcomes and 

fewer incidences of complications as compared to IL nailing. However, this should not 

discourage surgeons to use the IL nailing in cases whenever it is indicated. Judicious 

selection of cases based on the type of fractures for both techniques can provide 

optimal results for the patients.   
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INTRODUCTION 

Fractures of the shaft of the humerus are 

common and account for 1-3% of all fractures and 

approximately 20% of all humeral fractures [1]. The 

incidence of humeral shaft fractures is gradually 

increasing and reaches high in old ages [2]. Most of the 

fractures of the humeral shaft are closed fractures 

especially in elderly patients which results from simple 

falls. Simple fractures are common and approximately 

60% of fractures are through the middle and 40% of 

fractures are through proximal part of the shaft. 

Humeral shaft fractures result from direct or indirect 

trauma. Transverse or comminuted fractures will be 

caused by direct blows to arm, falls on an elbow with 

the arm abducted exerts a bending force results in 

oblique or transverse fractures. Twisting injuries cause 

oblique and spiral fractures. Humeral fractures also 

occur in patients with multiple injuries often following 

RTA or falls from heights [1]. The incidence of radial 

nerve palsy has been reported in 6-8% of cases and 

more commonly seen in middle and distal shaft 

fractures [3, 4]. Most of the humeral shaft fractures can 

be managed conservatively without operation with 

good or excellent results [5, 6]. Many devices have 

been used for the treatment of humeral diaphysis 

fractures that includes dynamic compression plates 

[DCP] [7]. It is advocated that compression plating 

offer the better treatment for humeral shaft fractures 

that require surgical intervention [8]. However since 

this is an open procedure there are risks involved in 

any musculoskeletal procedure that includes radial 

nerve injury, Infections, and non-union. Therefore 

intramedullary fixations have become increasingly 

popular offering load sharing biomechanics especially 

in osteoporotic bones and also being less invasive [9]. 

Acceptable alignment of humeral shaft fractures are 

considered to be 3cm of shortening, 30° of 

varus/valgus angulation and 20° of anterior/posterior 

angulations [10, 11] There are no set values for 

malrotation but compensatory shoulder motion allows 

for considerable tolerance of rotational deformity [11]. 

With this background, we in the present study tried to 

evaluate the results of treatment of fractures of the 

shaft of the humerus in male and female patients when 
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they were treated with DCP and IL Nail and tried to 

evaluate the outcomes of treatment.  

 

MATERIALS AND METHODS 

This study was conducted in Department of 

Orthopedics, Apollo Institute of Medical Sciences, and 

Chittoor Andhra Pradesh. Institutional Ethical 

committee permission was obtained for the study. The 

study was conducted from Jan 2016 to May 2017. The 

patients involved in the study were informed regarding 

the procedure in their local language and a written 

consent was obtained. Only those participants were 

included those who were willing to voluntarily 

participate in the study. The inclusion criteria were 

patients aged 21 to 70 years of either sex. A total 59 

number of patients were included in the study. 30 cases 

were treated with IL nail and 29 cases treatment was 

done with plating. All cases were evaluated pre-

operatively Radiographs Anteroposterior (AP) and 

lateral views were obtained first. The shoulder and 

elbow will be included in the radiographs CT and other 

scans were advised only if indicated but not in all 

cases. After X-rays, the fractures were classified and 

managed accordingly with intramedullary nails or DCP 

all the cases were done under General Anesthesia. For 

Interlocking nail, a 2-3 cm incision was given an 

anterolateral aspect of acromion in the direction of 

deltoid fibers split fascia and then rotator cuff interval. 

The start point is between greater tuberosity and sulcus 

in the center of the humeral head. The fracture was 

reduced using traction, varus/vagus and rotational force 

applied manually. Sequential reaming done over the 

guide wire, insert the nail over guide wire following 

lateral bend targeting guide 30° anterior to table mallet 

in using strike plate, bury nail 7-10mm. screws were 

inserted with targeting jig. Distal locking is done by 

free hand technique fracture compression given by 

back hammering and wound closed A.S.D done crepe 

and arm sling applied.  

For DCP patients was placed in supine 

position with shoulder fully adducted and forearm 

lying on the chest. The incision was given proximally 

and distally to fracture site. Skin and subcutaneous 

tissues were incised; deep fascia was incised in the line 

of skin incision. Biceps muscle was identified and 

retracted exposing brachialis and brachioradialis 

muscle. Radial nerve was identified and explored if 

required. Muscles were lifted with periosteal elevator, 

fracture reduced and a plate of appropriate sized fixed 

screws. Wound washed with saline and betadine and 

stitched in layers underdrain, crepe bandage applied 

arm sling given. Postoperatively limb was elevated 

over a pillow. Broad-spectrum antibiotics IV were 

along with analgesic and anti-inflammatory. 

Physiotherapy was advised after next day in the IL nail 

patients and after 12 days in DCP patients after the 

removal of sutures. Physiotherapy included weight-

bearing as tolerated, physical therapy, the range of 

motion exercises to elbow/wrist/hand, pendulums for 

the shoulder. Postoperative follow-up and radiographs 

were taken and clinical examinations for tenderness, 

infections, pain, and movements were recorded. 

Results were recorded for NEERS Classification [12]. 

 

RESULTS 

The study involved n=59 subjects of different 

ages and sex. The most common age group involved in 

humeral shaft fractures was 31-40 years accounting for 

44.06% of all cases. The male to female ratio was 7.5: 

3. The second commonly involved age group was 21-

30 years and the number of patients involved in 

humeral shaft fracture was 17 (12 male and 5 female) 

28.81%. The 41-50 years contributed 12 patients 

20.34% followed by 51-60 and 61-70 years 5.1% and 

1.6% respectively given in table 1. 

 

Table-1: showing the age and sex wise distribution of cases involved in the study 

 

 

Following the inclusion criteria and based on 

the X—rays the classification of fractures was done 

based on the revised AO/OTA classification (2018) 

[13] and the treatment was decided and 29 patients 

were treated with Compression plates and 30 patients 

were treated with Interlocking nail for the fractures of 

shaft of humerus given in table 2. 

 

Table-2: Showing the methods of treatment done 

 Male Female Total 

DCP 20 9 29 

IL Nail 22 8 30 

Total 42 17 59 

 

Age group Male Female Total Percentage 

21 – 30 12 5 17 28.81 

31 – 40  18 8 26 44.06 

41 – 50 9 3 12 20.34 

51 – 60 2 1 3 5.1 

61 - 70 1 - 1 1.6 

Total 42 17 59 100 
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Out of the 30 patients treated with IL nail, 

there were complications in few cases, there was open 

of splinter at the fracture site in 1 (3.3%) case. There 

was an infection in one case of a male it responded 

well to antibiotics and dressing and later healed well 

and there was delayed union of fracture in 1 case of 

male and 1 female. Bending of the nail was in one case 

and Restriction of shoulder movement in 1 female 

case. Therefore the total number of complications in IL 

nail was 20% of cases see table 3. 

 

Table-3: complications of IL Nail 

Complications Male  Female  Total  Percentage  

Open of splinter at the fracture site 1 0 1 3.3 

Radial Nerve Palsy 0 0 0 0 

Infection 1 0 1 3.3 

Delayed union [>16 weeks] 1 1 2 6.7 

Bending of Nail [Nonunion] 1 0 1 3.3 

Restriction of Shoulder [ROM] 0 1 1 3.3 

Restriction of Elbow [ROM 0 0 0 0 

Total 4 2 6 20 

 

The total number of cases treated by the by 

compression plates was 29 out of that 13.7% of cases 

had complications. Radial nerve palsy and non-union 

was in one case each Delayed union was seen in 2 

cases seen in table 4. 

 

Table 4: complications of plating 

Complications Male  Female  Total  Percentage  

Radial Nerve Palsy 0 1 1 3.4 

Infection 0 0 0 0 

Delayed union [>16 weeks] 1 1 2 6.9 

Nonunion 1 0 1 3.4 

Implant Failure  0 0 0 0 

Total 2 2 4 13.7 

 

The Criteria for evaluating functional results 

Rodríguez– Merchán criteria [14] was used for final 

results. The IL nail treated patients saw excellent 

results in 26.67% and good results were in 43.33% of 

cases. Fair results were seen in 23.33% cases and poor 

results were seen in only 6.67% cases given in table 5. 

 

Table 5: Results of IL nail [Rodríguez– Merchán criteria] [14] 

Result Male Female Total Percentage 

Excellent 6 2 8 26.67 

Good 9 4 13 43.33 

Fair 5 2 7 23.33 

Poor 2 0 2 6.67 

 

The results of compression plating were done 

was done by Rodríguez– Merchán criteria [14]. In 14 

cases 48.27% the results were good and in 31.03% 

cases were having excellent results. Fair results were 

found in 13.79% of cases and poor was result was seen 

in 6.9% of cases given in table 6.  

 

Table-6: Results of Plating [Rodríguez– Merchán criteria] [14] 

Result Male Female Total Percentage 

Excellent 6 3 9 31.03 

Good 10 4 14 48.27 

Fair 3 1 4 13.79 

Poor 1 1 2 6.9 

 

DISCUSSION 

In the present study, we tried to evaluate the 

results of treatment of humeral shaft fractures with 

DCP and IL nail in male and female patients of 

different age groups. There was over all male 

preponderance, and male to female ratio was 7.5: 3. In 

a study by Pratap Singh et al. [15] found the male to 

female ratio of 7:3 and similar results were observed 

by Reddy et al. [16] agreeing with our results. More 

numbers of the male are usually seen in fractures 

because of their routine outdoor activities and 

involvement in RTA. In the present study (35 cases) 
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59.32% of cases were due to RTA. The management of 

diaphyseal fractures has remained controversial [17]. 

Conservative treatments have been advocated 

especially in cases of simple fractures of the shaft of 

the humerus and the outcomes have been good as the 

shaft will unite irrespective of the type of fracture and 

non-union is not an issue as the blood supply is 

abundant [18]. There is an increasing demand today 

from the patients for early mobilization and this is one 

of the reasons why surgical approaches have been 

utilized in many cases. In the present study, we 

evaluated the outcomes of the treatment of fractures of 

the humeral shaft by compression plates and IL nail. In 

the study, we found that the patients treated with 

compression plates had Excellent and good results in 

79.3% of cases and complications were noted in 13.7% 

of cases. Studies have shown that the dynamic 

compression plates have stood the test of time as an 

excellent method of stabilizing of transverse 

diaphyseal fractures of the humerus [19, 20]. The plate 

produces compression at the site of fractures and 

produces osteosynthesis [21]. The main advantage of 

plate osteosynthesis is that allows anatomical reduction 

of fractures direct viewing and inter-fragment 

compression of the fracture and the chance to explore 

and isolate radial nerve [22]. Some studies have 

considered the outcomes to be superior to 

intramedullary nailing and they have preferred this 

technique for the treatment of humeral shaft [23-25]. 

Although it appears from the present study and other 

studies that the compression plates have better 

outcomes yet this technique is not suitable for 

segmental fractures, pathological fractures, 

comminuted fractures, gross osteoporosis, non-union 

and fractures of the proximal or distal shaft of the 

humerus. The presence of surgical scars and the 

potential of the opening of the central point of fractures 

with loss of hematoma at fracture site are the other 

disadvantages of this technique [26]. Therefore in 

several cases we have to use an interlocking nail for 

the treatment, in the study we found that that the 

patients treated with IL nail had excellent and good 

results in 70% of cases and complications were seen in 

20% of cases. IL nails have become popular due to 

their load-sharing properties and better aesthetic results 

due to smaller incisions. The load sharing properties 

are very useful, especially in osteoporotic patients [27]. 

The preservation of fracture hematoma, soft tissue and 

periosteum around the fracture that occurs with close 

nailing has been causes of high rates of good results 

with no risk of radial nerve palsy. They are also 

associated with low rates of infections and good pain 

relief in pathological fractures. It is considered as an 

acceptable alternative for the treatment of acute 

humeral shaft fractures in multi-trauma patients [9]. 

Several studies also demonstrated that the newer 

implants and improved techniques and locked IM 

nailing have high success rates comparable to other 

methods [14, 28, 29]. In these studies the incidence of 

non-union was approximately 6%, the rate of infection 

was 2%, and incidence of radial nerve palsies in 3% 

cases [29-33]. Agreeing with our results here we found 

the incidence of non-union in 6.7% of cases incidence 

of infection was 3.3% and incidence of radial nerve 

palsy was nil. 

 

CONCLUSION 

Within the limitations of the present study, it 

can be concluded that the compression plates had 

better outcomes and fewer incidences of complications 

as compared to IL nailing. However, this should not 

discourage surgeons to use the IL nailing in cases 

whenever it is indicated. Judicious selection of cases 

based on the type of fractures for both techniques can 

provide optimal results for the patients.  
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