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Abstract 
Introduction: Clavicle fracture is one of most common bony injuries. Despite of high frequency, choice 

of proper treatment is still a challenge. So a comparative randomized study was planned to compare 

Plating verses TENS for clavicle fracture management. 

Materials and Methods: In this study a total of 44 patients with displaced mid-shaft clavicle fractures 

were enrolled. Patients were randomly distributed in two groups A (plating group) and B (nailing group) 

with equal number of patients 22 in each group. Outcomes were assessed in terms of union, Visual 

analog scale for pain and complications Shoulder function was assessed using DASH score and Constant 

Murley score. 

Results: In group A 14 (64 %) patients had union in about 9-12 weeks with mean union time 13.6 weeks 

with 2 (9 %) having non-union, 4 (18%) having delayed union and 2 (9 %) having mal-union. In group B 

16 (73 %) patients had radiological union within 9-12 weeks & 6 (27 %) patients had union at 13-15 

weeks. In group A the wound infection was reported in 3 (14 %) patients during the early post-operative 

period which was controlled by intravenous antibiotics, hypertrophic scar was found in 2 (9 %) cases. 

TENS group (Group A) was better in terms of infection as no such complication was found. 

Conclusion: In the management of acute displaced midshaft clavicular fractures, TENS is superior to 

plating. Surgery with TENS results good functional outcome compared with surgical plating treatment.  
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Introduction 

The clavicle is located between the ribcage (sternum) and the shoulder blade (scapula). It is the 

bone that connects the arm to the body. Clavicle fracture is one of the most common bony 

injuries. Approximately 2% to 5% of all fractures in adults and 10% to 15% in children 

involve the clavicle [1]. 69-82% of these occur in middle third of clavicle, 73 % of which are 

displaced mid-shaft clavicular fractures) [2]. 

Clavicle fractures may be caused by direct or indirect trauma. The most common mechanism 

is an indirect one, involving a fall directly onto the lateral shoulder. A less common 

mechanism for clavicle fractures is a fall onto an outstretched hand. 

Despite of high frequency, choice of proper treatment is still a challenge for orthopedic 

surgeon [3]. Conservative or non-surgical treatment is the norm for middle-third clavicle 

fractures, and is recommended for not displaced fractures given the generally low incidence of 

non-union after conservative treatment of these fractures with rates ranging from 0.03% to 

5.9%. There are numerous conservative treatment options available, the most common being 

the use of a sling or ’figure-of-eight’ bandage (also known as figure-of-eight splint, or back-

pack bandage), or a combination of these two methods. 

Recent literatures support surgical management of displaced midshaft clavicle fracture [4, 5] 

over the traditional conservative management. Various modalities for fixation of clavicular 

fractures like dynamic compression plate (DCP) [6], tubular plates, reconstruction plates [7], 

Knowles pin [8], rock wood pin [9], titanium elastic nail [10], external fixator [8-10] have been 

described. 

Plate fixation and intramedullary nailing are the two commonly used surgical techniques [4, 5] 

but conflicting evidences, regarding their efficacy over each other, exists.  
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Studies suggest that plate fixation provides more rigid 

stabilization and stronger construct, facilitating early 

rehabilitation, as compared to nails [11] but in terms of soft tissue 

preservation, callus formation and infection rates, intramedullary 

fixation has been found more promising [12].  

The aim of this prospective study was to compare the functional 

outcomes of plate fixation and intramedullary fixation for 

displaced mid-shaft clavicular fracture. 

 

Materials and Methods 

The present study was prospective study conducted from august 

2016 to February 2018 at a tertiary care Centre. In this study a 

total of 42 patients with displaced mid-shaft clavicle fractures 

were enrolled. The mean age of the study population was 34.72 

years. 

 

Inclusion criteria  

 Age >16 and <65year of age 

  Midshaft 

 Non-comminuted clavicle fracture with more than 20mm 

displacement/ shortening in any view. 

 

 

Exclusion criteria 

 Floating shoulder 

 Comminuted fractures 

 Proximal and distal end fractures 

 Pediatric fractures  

 Brachial plexus injury 

 

Patients were randomly distributed in two groups A (plating 

group) and B (nailing group) with equal number of patients 21 in 

each group.  

 

Procedure 

The patients were made to lie in supine position on the table. 

Primary painting, draping was done and the affected region was 

kept free for intraoperative manipulation. 

 

Plate fixation 

An incision was made transversely just under the fracture site. 

Soft tissue dissection was made carefully to a minimum injury 

(Figure 1A). After reduction of fractures, a pre contoured 

locking plate was fixed on the anterosuperior surface of the 

bone, starting medially using bi-cortical screws (Figure 1B). The 

wound were closed in layers. 

 

 
 

Fig 1: A (Dissection), B (Plate fixation) and C (Fluoroscopic view) 

 

Nailing technique 

Vertical Incision was made 2 cm lateral to sternoclavicular joint 

(Figure 2A), and entry was made in the anterior cortex of the 

bone by a small bone awl (Figure 2B). Proper anterior-posterior 

(AP), caudal & cranial views were taken throughout the 

procedure. Appropriate-sized TENS was inserted from medial 

end and were passed through the fracture site and advanced until 

the tip of the nail was engaged in supero-lateral cortex of lateral 

end of clavicle. The size of nail was measured using this formula 

= 0.4 x canal diameter in mm. 

 

 
 

Fig 2: A (Vertical Incision), B (Entry made in the anterior cortex of the bone by a small bone awl) and C (Fluoroscopic view) 

 

Post-operative protocol and follow-up 

For both the groups Intravenous Antibiotics was given for 3 

days and changed to oral antibiotics for 7 days. Operated arm 

was immobilized in an arm sling. The wound was inspected at 

3rd post- operative day and x ray was taken to study the 

alignment of fracture fragments. Patients were discharged with 

the arm sling. The patients were followed up at 2 weeks, 1 

month, 6 month and 1 year. Rehabilitation of the affected arm 

was started at the end of 2 weeks. A gentle pendulum exercise of 

the shoulder in the arm sling was allowed. At 4 to 6 weeks 

gentle range of motion of the shoulder was allowed but 

abduction in limited to 80 to 90 degree. At 6 to 8 weeks active 

range of motion in all planes were allowed.  

Outcomes were assessed in terms of union, Visual analog scale 

for pain and complications Shoulder function was assessed using 

DASH score and Constant Murley score. 

 

Results 

In this study a total of 44 patients were studied among whom 22 

belonged to each group. The demographic and clinical profiles 
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of patients were depicted in Table 1. There was no significant 

difference between two groups in respect to these demographic 

and clinical profiles. 

 
Table 1: Demographic and clinical profiles of patients 

 

Demographic characters 
Group A (Plating group, N=22) Group A (Nailing group, N=22) 

No. of patients Percentage No. of patients Percentage 

Age group 

18-30 years 5 23 11 50 

31-50 years 9 41 8 36 

51-65 years 8 36 3 14 

Gender 
Male 17 77 16 73 

Female 5 23 6 27 

Mechanism of injury 

RTA 13 59 12 55 

Fall 7 32 8 36 

Sports 2 9 2 9 

Side of injury 
Right 15 68 17 77 

Left 7 32 5 23 

OTA Classification 
B1 12 55 11 50 

B2 10 45 11 50 

 

Mean operating time required was 60.37 minutes in group A 

patients and in group B patients mean operating time was 30.42 

minutes and the difference was significant. Mean blood loss in 

group A was 159.22 ml and mean blood loss in group B was 

47.3 ml. The mean pain VAS score in group A was 3 and in 

group B was 2 and the difference was significant.  

In group A (plate group) 14 (64 %) patients had union in about 

9-12 weeks with mean union time 13.6 weeks with 2 (9 %) 

having non-union, 4 (18%) having delayed union and 2 (9 %) 

having mal-union. In group B (TENS group) 16 (73 %) patients 

had radiological union within 9-12 weeks & 6 (27 %) patients 

had union at 13-15 weeks. 

In group A the wound infection was reported in 3 (14 %) 

patients during the early post-operative period which was 

controlled by intravenous antibiotics, hypertrophic scar was 

found in 2 (9 %) cases. TENS group (Group A) was better in 

terms of infection as no such complication was found. 

DASH score and Constant score were assessed throughout the 

follow up and it was found that the Constant score was 

significantly higher for the group B (69.9) as compared to the 

group A (56.3) during the initial 6 months follow up. 

 

Discussion 

The clavicle has an integral role not only in the mechanics of the 

pectoral girdle but also in the function of upper extremity. 

Clavicle fractures accounts for approximately 2.6% of all 

fracture [1, 13-16]. The majority of clavicle fractures (80-85%) 

occur in midshaft of bone where the typical compressive forces 

applied to the shoulder and narrow cross section of the bone 

combine and result in the bony failure [17-19] Most of the (97%) 

in this group are mild to moderate displaced and can be treated 

conservatively. However 3% of middle third clavicle fractures 

are completely displaced and shortened. This small group of 

fractures accounts for 90% of nonunion of the middle third 

fractures and therefore may warrant early open reduction and 

internal fixation. Our study was done to compare the rate of 

union and functional outcome in displaced midshaft clavicle 

fractures by surgical management using TENS versus plating. 

There are numerous methods for fracture clavicle fixation out of 

which plating and nail fixation are the most commonly used and 

most extensively researched. Numerous studies have been 

conducted which favour plating over nailing, however there are 

no less studies which suggest nailing to be an equally effective 

alternative Lee YS et al. [8] conducted a prospective comparative 

study on 62 elderly patients and observed that fixation with 

Knowles pin has more advantage over plate fixation because of 

small incision, less complications and shorter hospital stays. In a 

similar study conducted in 2008 on 88 patients (56 patients in 

the Knowles pin group and 32 patients in the plating group), 

pins were observed to be more advantageous in terms of healing 

and high shoulder scores. Ferran et al. [20] in 2010 randomly 

allotted 17 patients to the intramedullary fixation group and 15 

patients to the plating group. During the mean follow up of 12.4 

months, no statistically significant difference was observed 

between the groups in terms of constant scores (p=0.0365) and 

oxford scores (p=0.773).  

Saha et al. [21] in a prospective comparative study on 80 

unilateral displaced midshaft clavicular fracture, observed faster 

union, less operative time, few complications and less blood loss 

for the nailing group in 24 months follow up. Adrade et al. [22] 

divided 59 patients into plate group (33 patients) and nailing 

group (26 patients). No statistically significant difference 

between the groups was observed in terms of DASH score, 

Constant Murley score, union and patient satisfaction. 

In our study, intramedullary nailing was fund to be superior in 

terms of less operative time, blood loss, hospital stay and 

incision length. The problem of hypertrophic scar and wound 

infections were comparatively more prevalent in the plating 

group. 

 

Conclusion 

In the management of acute displaced midshaft clavicular 

fractures, TENS is superior to plating. Surgery with TENS 

results good functional outcome compared with surgical plating 

treatment. 
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