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Abstract 

Background: Conservative management of fracture shaft humerus yield in satisfactory results in most of the cases. Dilemma 

between dynamic compression plating and ante grade intra-medullary nailing occurs when a surgery is indicated. 

Method: A total of 42 patients with fracture shaft humerus were treated surgically. 22 were subjected to plating and 20 were 

subjected to intra-medullary nailing. Functional outcome of patients were recorded using Constant and Murley score along with 

other parameters such as duration of surgery, intra-operative blood loss, complications and union time. 

Results: Mean duration of surgery in plating group was 125.13 minutes and in the nailing group was 51.95 minutes. Average 

amount of blood loss in plating group was 209.09 ml and in nailing group was 60.5 ml. In the plating group 17 (77.27%) patients 

had complication free recovery period. 2 (9.09%) patients were found to have post-operative radial nerve palsy. 3 (13.63%) 

patients reported with superficial surgical site infection with wound dehiscence. In the nailing group 17 (85%) patients had 

uneventful recovery. 2 (10%) reported pain at shoulder and 1 (5%) patient complained of decreased abduction of shoulder at 1 

year follow up. As per the Constant and Murley score, in the plating group 14 (63.63%) patients yielded excellent, 4 (18.18%) 

good, 2 (9.09%) fair and 2 (9.09%) poor results. Whereas, in the nailing group 14 (70%) patients yielded excellent, 4 (20%) 

good, 1 (10%) fair and 1 (10%) poor results. Mean radiological union time in plating group was 15.63 weeks and in the nailing 

group was 14 weeks. 

Conclusion: Both intra-medullary nailing and dynamic compression plating are excellent methods for surgical fixation of shaft 

humerus fractures. Both of these methods yield in comparable results in terms of functional outcomes and union rates. Intra-

medullary nailing holds edge over plating in terms of lesser blood loss, lesser operative time, shorter stay in hospital and less 

incidence of complications such as radial nerve palsy. 
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Introduction  

Fractures of shaft humerus are those 

fractures which lie distal to the surgical neck 

of the humerus and proximal to the supra-

condylar ridge distally [1]. These are 

frequently encountered injuries in practice 

with an overall incidence of 1-2% [2] of all 

the fractures and 14% of all fractures 

occurring in  

humerus [3]. These occur in all the age 

groups with equal incidence in both the 

genders, while in the elderly, higher 

incidences are seen among females [4, 5]. 

High energy trauma caused by falls and 

motor vehicle accidents are the main 

etiological factors associated with these 

fractures in younger population, whereas 

low energy trauma is the commonly 

implicated mechanism in the elderly [4]. 
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The first recorded evidence of these 

fractures date back to 17th century B.C., 

during the time of ancient Egypt. Writings 

on papyrus suggest occurrence of shaft 

humerus fractures and their treatment by 

conservative methods [6]. Nothing much has 

changed since ages, as most of the 

fractures are still treated in a similar fashion 

as conservative measures have remained 

the mainstay of the treatment. A good final 

outcome in these is credited to adequate 

coverage of the shaft with muscle and soft 

tissues. The wider acceptability parameters 

for adequate union are also encouraging for 

employment of non surgical measures. 

Acceptable parameters include 300 of varus 

angulation, 200 of anterior bowing, 150of 

mal-rotation, and 3 cm of shortening [7].  

But in recent times, in view of fulfilment of 

the demands of modern patients like early 

relief from pain, quicker return to function 

and faster union, a surgery is warranted in 

some cases. Also what encourages the 

surgical treatment is the fact that benefits of 

non-surgical treatments are not that angelic 

as once thought [8, 9]. In certain scenarios 

outcomes of surgery can be beneficial. What 

constitutes the absolute indications for 

surgery in these cases are fractures 

associated with neuromuscular injury, open 

fractures, multiply injured patient, floating 

elbow, a pathological fracture and failure to 

achieve satisfactory reduction through non-

operative treatment [8,10].Once an 

operative management is planned, plating or 

intra-medullary nailing are commonly 

employed measures. The precise 

indications for each of these procedures are 

unclear. Various outcome studies report 

benefits of one procedure over the other for 

both nailing and plating [11, 12].  

In this study, we aim to present a 

comparative analysis of two series of 

patients operated with dynamic compression 

plating and ante-grade intra-medullary 

interlock nailing respectively with focus over 

their functional outcomes, complications and 

other important parameters. 

Materials and Methods 

In this prospective study, a total of 42 

patients with fracture shaft humerus treated 

surgically from December 2013 to 

November 2015 were included. Skeletally 

immature patients, patients not fit for 

surgery, patients with associated fractures, 

head injury; pathological or open fractures 

were excluded from the study. All patients 

with displaced fracture of humerus were 

selected for Surgery. Randomization was 

done using computer tables and patients were 

allocated to either plating (open reduction and 

internal fixation with compression plating) or 

nailing (closed reduction and internal fixation 

with ante-grade intra-medullary interlocking 

nailing) group. These patients were 

subjected to surgery three days following 

admission after obtaining fitness for surgery. 

Patients were positioned in supine position 

on a radiolucent table for nailing and 

anterolateral plating while prone position 

with arm hanging by side of the table used 

for posterior plating. All the procedures were 

carried out under regional anaesthesia.  

As a rule, patients subjected to plating were 

approached with a standard anterolateral 

approach for fractures spanning over 

proximal two thirds of shaft. While distal 

third fractures were addressed through 

posterior midline approach to the shaft of 

humerus. After adequate reduction fixation 

was done with a 4.5 mm dynamic 

compression plate or a 4.5 mm locking 

compression plate with or without lag 

screws depending upon the fracture 

morphology. Reduction was visualized 

under IITV guidance. Minimum six cortices 

proximally and six distally were fixed with 

screws. A suction drain was put prior to 

closure. 
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Patients undergoing intra-medullary 

interlock nailing were approached with a 

skin incision given over anterolateral corner 

of acromion, followed by location of entry 

point under IITV guidance. Sequential 

reaming was done with reamer of 1 mm 

diameter above the determined nail 

diameter. Nail length and diameter was 

determined intra-operatively under 

fluoroscopy guidance. Two locking bolts 

proximally and two distally were inserted. 

Limb was immobilized for initial 48 hours, 

following which range of motion exercises 

were encouraged. Removal of drain in 

cases of plating was done 48 hours 

following surgery. Full range of motion was 

allowed after suture removal. Patients were 

followed up at 6, 12, 24 weeks, 1 year and 

every 6 months subsequently. Functional 

outcome of patients were recorded using 

Constant and Murley score on each follow-

up [13]. Radiological union was determined 

by taking radiographs at each follow-up. 

Bridging of three of the four cortices and 

disappearance of the fracture line on the 

plain radiographs in two standard orthogonal 

projections (antero-posterior and lateral) 

was considered as radiological union. 

Statistical analysis was done using 

Graphpad Software (Trial Version) to see 

the difference in frequency of discrete 

variables in two groups. 

Results 

A total of 42 patients underwent surgery. 22 

patients were operated with plate fixation 

and 20 with intra-medullary interlock nail 

insertion. There was no demographic difference 

in two groups. The mean age in plating group 

was 39.65 years (range 22 to 69 years)in 

nailing group was 41.09 years (range 20 to 

62 years). 

Gender - Majority of patients in both the 

groups were males. In the plating group 15 

(68.18%) patients were male and 7 

(31.81%) were female. In the nailing group 

12 (60%) patients were male and 8 (40%) 

were female.  

Mode of injury - Road traffic accidents were 

the most common mode of injury. 16 

(72.72%) and 13 (65%) of fractures were 

attributed to road traffic accidents in plating 

and nailing groups respectively. 

Duration of surgery - Mean duration of 

surgery was found to be morein the plating 

group (125.13 minutes) in comparison with 

nailing group (15.95hours). There exits a 

statistically significant difference in these 

two groups. Surgical time is calculated as 

time taken for surgery from incision to 

closure of wound. 

Amount of blood loss - Average amount of 

blood loss was higher in plating group 

(209.09 ml) in comparison with nailing group 

(60.5 ml). This difference was found to be 

statistically significant. Amount of blood loss 

is calculated by Volume of blood in Suction 

Flask. 

Complications - In the plating group 17 

(77.27%) patients had complication free 

recovery period. 2 (9.09%) patients were 

found to have post-operative radial nerve 

palsy. 3 (13.63%) patients reported with 

superficial surgical site infection with wound 

dehiscence. In the nailing group 17(85%) 

patients had uneventful recovery. 2 (10%) 

reported pain at shoulder and 1 (5%) patient 

complained of decreased abduction of 

shoulder. 

Mean duration of hospital stay - Mean 

duration of hospital stay was more in plating 

group (9.68 days) as compared to nailing 

grouped (4.65 days). This difference was 

statistically significant. 

 

 

Constant and Murley score - In the plating 

group 14 (63.63%) patients yielded 
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Figure 2: A 25 year old male with fracture shaft humerus treated with plating. A: Pre-operative 

radiograph; B: Immediate post-operative radiograph; C: Radiograph on 1 year  

 

Discussion 

Most of the humeral diaphyseal fractures 

are conservatively manageable, dilemma 

occurs when a surgery is indicated. Both 

compression plating and intra-medullary 

nailing are a surgical standard of care in 

such fractures. But a consensus regarding 

which method is better has not yet been 

established. In a meta-analysis of 3 studies 

comprising of 155 patients, Bhandari et al. 

could not establish a conclusive method 

[11]. In a series of 84 such fractures treated 

either with plating or intra-medullary nailing, 

Chapman et al. concluded both as 

predictable methods for fracture stabilization 

and ultimate healing. [12]. 

Traditionally, compression plating is 

regarded as gold standard of surgical 

treatment [14], yielding in high union  

 

rates, less complications and early return to 

function [15]. It can be used effectively even 

in fractures with proximal and distal 

extensions. But on the flip side, it is 

associated with extensive soft tissue 

handling, periosteal stripping, longer 

durations of surgery, high infection rate and 

radial nerve palsy [16-18]. In our study the 

duration of surgery was more in plating 

group. The incidence of radial nerve palsy in 

various studies is reported from 6-15% [19-

21]. Similarly, in our series 2 (9.09%) 

patients were complicated with radial nerve 

palsy. 

Use of intra-medullary nailing provides with 

advantage of biological fracture healing 

such as preservation of fracture 

haematoma, minimal handling of soft tissue 

and stripping of periosteum [21]. Nailing also 

provides advantage in terms of lesser 

operative time and decreased blood loss 

[17, 18]. Thus, making it a handy tool in 

management of injured patients. The same 

was observed in our study regarding lesser 

operative time and blood loss in the nailing 

group.Nailing has certain disadvantages. Is 

associated with insertion site morbidity such 

as impairment of shoulder movements [18, 

21], impingement at acromion [17] and 

incursion of rotator cuff [17, 18]. Likewise, 

we observed shoulder pain in 2 (10%) cases 

and decreased shoulder movements in 1 

(5%) case operated with intra-medullary 

nailing. Incidence of non-union is higher due 

to propensity of shaft humerus for residual 

fracture site distraction following nailing [22] 

and thus ultimately leading to higher re-

operation rates [11, 12, 23]. Although in our 

serious none of the patients reported non 

union and none were subjected to re-

surgery. 

In a randomized controlled trial, Changulani 

et al. in their series of 47 patients reported 

similar union rates in both the groups, but 

A B  C 
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shorter healing time in nailing group and 

lesser shoulder mobility in plating group 

[24]. Similarly in this study we found that 

there no significant dissimilarities between 

both the groups in terms of union time and 

functional outcome but intra-medullary 

nailing is superior to plating in terms of 

lesser surgical time and lesser blood loss. 

Whereas it is associated with more shoulder 

morbidity as compared to plating.  

There are certain limitations of the study. 

Sample size and secondly follow up period 

is too less for effective analysis and placing 

a firm conclusion.  

Conclusion 

Both intra-medullary nailing and plating are 

excellent method for surgical fixation of shaft 

humerus fractures. Both of these methods 

yield in comparable results in terms of 

functional outcomes and union rates. Intra-

medullary nailing holds edge over plating in 

terms of lesser blood loss and operative 

time and less incidence of complication such 

as radial nerve palsy. 
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