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Abstract 
Background: Midclavicular Fracture Are Most Commmon Type Of Clavicular Fracture And There Are 
Recent Trend To Fixtion Of Thes Frctures. This Is Prospective Study To Evaluate The Result Of Tens In 
Midclavicular Fractures. 
Material And Methods: Study Of 33 (23male&10female) Consecutive Patient Of Midclavicular 
Fracture Treated By Tens And Followup Done For Radiological And Functional Evaluation At 4, 8,12, 
16 Weeks. 
Result: The Average Follow Up Of 13 Weeks And Union Achieved In All 33 Cases. Lenth Of Incision, 
Hospital Stay, Blood Loss, Operation Time Were Less Significant. There Medial Protusion Of Nail In 4 
Patient That Requires Medial Trimming Of Nail, One Case Of Open Reduction Was Got Infected 
Treated By Early Imlant Removal. No Other Significant Complication Were Observed. 
Conclusion: In Our Hand Tens Provide Good Restoration Of Clavicular Length And Allow Early 
Mobilization Of Exterimity To Got Normal Range Of Movements Also Good Cosmetic Appearance. 
 
Keywords: Midclavicular Fracture –Titanium Elastic Nailing System 
 
1. Introduction  
The Clavicle Is Gentle S-Shaped Bone, Medial End Convex Forward And Lateral End 
Concave Forward, It Provide Attachments To Muscle Apart From This No Other Useful 
Function Of This Bone But Due To Superficial Location Of This Bone It Is Prone To Trauma 
As Well As Cosmetic Significant. Fracture Clavicle Are Common Injury With An Incidence 
Of 2.6 To 10% [1]. About 80% Fractures Involves Midshaft of the Clavicle and Half of These 
Are Displaced [2, 3]. Most Patient Who Suffer A Clavicular Fracture Particularly Young Adult 
Will Give History Of Fall Directly Onto The Shoulder. The Vast Majority of Fracture Will Result 
Simle Fall [4]. Traditionally The Midshaft Fracture Clavicle Treated Conservatively With Sling Or 
Figure Of Eight Bandge [5-7]. Close Reduction Prior To Immobilization Has Not Been Clearly 
Demostrated to Aid in Fracture Healing or Permanently Improve in Alignment [8]. 
For Open Fractures, Imminent Skin Perforation, Neurovascular Involvement, Floating 
Shoulder Or In Combination With Multiple Ipsilateral Rib Fractures, Open Reduction And 
Plating Is Generally Accepted. [3] While Fracture Healing And Functional Outcome Is 
Generally Good For Non-Operatively Treated Mid-Clavicular Fractures, A Poor Cosmetic 
Result Due To Shortening And Angulation Is Not Uncommon [4]. Nonunion Occur In An 
Average Of 5% [9]. Furthermore, Decreased Shoulder Function Due To Clavicular Shortening 
Of More Than 1-2 Cm After Non-Operative Fracture Management Has Been Reported [10].  
Whereas A Mild Decrease In Shoulder Function Is Easily Tolerated By Most Patients, 
Restoration Of The Clavicle Length And Early Return To Full Activity With Unimpaired 
Function Is Of Great Importance For Every Individual Irrespective Of The Profession Or 
Socio-Economic Group They Belong To. As Nonoperative Treatment Is Successful In Most 
Cases For This Fracture, Relevant Clinical Benefit May Be Limited To A Selected Group Of 
Patients With A High Demand On Shoulder Function.  
Two Operative Trechnique Are Commonly Used For Internal Fixation Of Displaced Midshaft 
Clavicular Fracture Plate Fixation And Intramedullary Nailing With Tens. Functional Results 
After Both Technique Proved To Be Superior Compared With Conservative Treament [11, 12]. 

  

http://www.orthopaper.com/


 

~ 512 ~ 

International Journal of Orthopaedics Sciences www.orthopaper.com 
Titanium Elastic Nailing System (TENS) of the clavicle is a 
minimally invasive procedure and aims at exact restoration of 
the clavicular length with early return to full activity, with a 
good cosmetic result and minimal morbidity. The Aim Of 
This Study Was To Assess The Effectiveness Of Tens. 
 
Material and Method 
Between Aug 2019and Aug 2020, a total of 33 patients with 
closed displaced midclavicular fractures were admitted in 
Department of Orthopaedics Government Medical College 
Datia (M. P) Patients were recruited according to particular 
inclusion and exclusion criteria. 
 
Inclusion Criteria  
1. Isolated fracture midshaft Clavicle 18-50 YEARS Age 

Group 
1. Closed mid-clavicular fracture (OTA 06-A/B) with 

shortening of at least 1 cm. 
2. Lack of interfragmentary contact.  
 
Exclusion Criteria 
1. Clavicular fractures with marked comminution.  
2. Duration of more than 4 weeks.  
3. Open fractures. 
4. Pre-existent morbidity of the ipsilateral arm, shoulder or 

hand. 
5. Presence of neurovascular injury, and ipsilateral injuries. 
6. Pathological fracture 
 
Informed consent was obtained. Radiographs of the fractured 
clavicle were obtained in anteroposterior and 45° cephalic tilt 
views. No additional imaging for the assessment of the 
clavicle was performed. Operation time, intraoperative 
technical problems, local complications and functional 
outcome were analysed. The patients were encouraged to use 
their shoulder without restriction immediately after surgery. 
Standard analgesia was given (Diclofenac and Tramadol) 
when required. Clinical examinations and radiological studies 
were performed on days 4,8,12,16 WEEKS. Clavicular length 
was clinically measured when bony consolidation was evident 
(distance from the centre of the jugular fossa to the lateral tip 
of the acromion) and compared with the contralateral side. 
Functional outcome was assessed using the Constant shoulder 
score [5] Hardware removal was performed once bony 
consolidation was evident or later according to the patient’s 
preference.  
 
Surgical Procedure 
The intervention was performed under interscalene & 
superficial cervical nerve blocks. Standard antibiotic single 
shot prophylaxis (Cefuroxime 1.5 g IV) was given. The 
patient was placed on a radiolucent operating table in the 
supine position. A towel roll was placed between the scapulae 
to provide extension of the shoulder girdle. It is important to 
scrub the whole ipsilateral upper extremity to allow free 
manipulation of shoulder and arm during the procedure. A 
single imagine intensifier was used for the procedure. A short 
skin incision of about 1 cm was made just lateral to the 
sternoclavicular joint centred above the medial end of the 
clavicle.The medullary cavity of the clavicle was opened 
using a k-wire about 1 cm lateral to the sternoclavicular joint. 
The k-wire was pointed laterally in-line with the clavicle and 
angled at about 30 degrees to the coronal plane. Care was 
taken not to perforate the dorsal cortex in order to avoid major 
complications. Once the medullary cavity was opened, a 3 

mm awl was used to widen the entry point and a preselected 
TENS was carefully inserted. The implanted nails had 
diameters between 2.0 and 3.0 mm according to the patient’s 
dimensions. No reaming was necessary. The nail was fixed in 
a universal chuck with a T handle and advanced with 
oscillating movements once the Titanium nail reached the 
fracture site closed reduction by direct pressure on the 
fragments combined with manipulation of the arm was 
performed. Usually, reduction was facilitated when a small 
pointed reduction forceps was applied percutaneously to the 
lateral fragment. The fracture was bridged using the rounded 
and angled tip to guide the Titanium nail into the lateral 
fragment. To determine the exact position of the Titanium 
nail, fluoroscopy with true perpendicular views is crucial. In 
some cases, closed reduction may not be accomplished. In 
these cases, a short incision directly over the fracture site (2 
cm) with minimal dissection is suggested to reduce the 
fracture. The TENS was then pushed gradually into the distal 
part of the clavicle close to its extremity by oscillating it. The 
protruding medial end of the nail was left out of the cortex 
and shortened close to its entry point into the bone followed 
by wound closure and sterile dressing given. 
 
Result  
 

Table 1: Male &Female 
 

Age Male Female 
18-28 YEARS 14 06 
28 -38 YEARS 05 03 
Above 38 Years 04 01 

 
Table 2: Right or Left Clavicle 

 

Male Female 
Right Clavicle 08 Right Clavicle 04 
Left Clavicle 15 Left Clavicle 06 

 
Table 3: Mode of Trauma 

 

Mode Of Trauma Number Of Cases 
Simle Fall 23 

Fall From Height 02 
Rta 05 

Direct Trauma 02 
Other 01 

 
Table 4: Reduction Method 

 

Reduction Number Of Cases 
Close 21 

Mini Open 09 
Open 03 

 
Table 5: Operating Time 

 

Operating Time Number Of Cases 
Up To 30 Minutes 19 
Up To 45 Minutes 07 
Up To 60 Minutes 05 

>60 MINUTES 01 
 

Table 6: Union Time 
 

Radiological Union Number Of Cases 
4 Weeks 07 
8 Weeks 18 

12 Weeks 07 
16 Weeks 01 

 
Table 7: Complication 
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Name Of Complication Number Of Cases 
Infection 02 
Nonunion 00 

Hypertrophic Callus 02 
Bad Scar 00 

Hardware Prominence 09 
 
A total of 33 patients (23 male, 10 female) qualified for the 
study according to the inclusion criteria between FEB 2017 
TO FEB 2018. No potential candidate refused to enter the 
study by preferring non-operative treatment. Mean age was 34 
years (Range: 18 to 50). The mechanism of injury was a 
simple fall 23 patients, 3 patients fell From Height. 05 From 
Road Traffic Accident,02 By Diect Trauma And 01 From 
Sports Activity. The fractures were graded according to the 
Orthopaedic Trauma Association classification (OTA). There 
were eighteen 06-A1, ten 06-A2 and five 06-A3 fractures in 
our series.. The operation was performed 04 days (02-21 
days) after trauma. Only Titanium nail diameters of 1.5,2.0, 
2.5 and 3.0 mm were used.most commonly used nail diameter 
was 2.0 mm. Closed reduction was possible in 21 cases. A 
short incision of about 2 cm above the fracture site was 
necessary to obtain fracture reduction in 09 patients. Mean 
operation time was 38minutes (Range: 30 minutes to 90 
minutes). Operation time was much shorter when closed 
reduction was successful compared with the open technique 
39 minutes (Range: 20 to 60) vs. 84 minutes (Range: 37 to 
90). No correlation was found between reduction technique 
and fracture classification. When the operation was delayed 
for more than 7 days, closed reduction was never achieved 
suggesting that patients benefit from an early intervention 
with better chances for successful closed reduction. A smaller 
implant should be chosen if it is not possible to advance the 
Titanium nail by oscillating movements only. No metal 
fatigue failure was observed with either size of implant. No 
other intraoperative complication occurred. Hospital stay was 
02.3 days (range: 02 to 06). Post-operatively, painless 
shoulder range of movements was possible in all patients. All 
the patients could be followed according to the study protocol. 
Mean follow-up was 12 weeks (range: 10 to 16). two 
infection and no migration of the Titanium nail was observed. 
Both Case Of Infection Were Treatrd By Surgical Site 
Debridement, But In One Case Infection Was Not Controled 
And Trearted By Early Implant Removal At 5 Th Weeks At 
That Time Fracture Was United.so all fractures healed, no 
delayed or nonunion was observed. Hardware Prominence On 
Medial Aspect Is Noted In 9 Cases That Is Due To Fracture 
Site Collapse And Managed By Triming Of Protrubent 
Part.Two Cases Observed With Hypertrophic Callus 
Formation That Were Managed By Proper Assurance. Time 
to healing was 7.7 weeks (range: 4 to 12) determined by 
visible osseous callus formation on the radiographs. 
Clavicular shortening was 1.7 mm (range: 0 to 7) compared 
with the contralateral side measured after fracture healing. 
Hardware removal was performed electively in 16 patients 
AFTER 18 weeks after implantation day care surgery. The 
Constant shoulder score averaged 80 (Range: 37 to 96) after 7 
days. Mean Constant shoulder score was 96 (Range: 85 to 
100) after 6 weeks. After 4 months, all patients presented with 
basically normal shoulder function (Mean: 98, range: 93 to 
100). All patients returned to their activities within four weeks 
after the procedure. 
 
Discussion 
Simple closed fracture of the mid-third clavicle is a frequent 

injury and mostly treated nonoperatively. Although fracture 
healing and functional outcome is usually satisfactory [13]. 
Significant shortening with mal-union or non-union is 
described in the literature [14, 15, 16]. Whereas some authors 
report good functional results in patients with clavicular 
shortening [17], Matis et al. [18] found an impaired shoulder 
function in half of their patients with a shortening of 1 cm and 
in 100% when shortening was 2 cm. Hill et al. [19] reported a 
clear correlation of non-unions (15%) with clavicular 
shortening of more than 2 cm. They found unsatisfactory 
results in 31% of completely displaced midclavicular 
fractures after non-operative treatment. Besides non-union, 
residual persistent pain, brachial plexus irritation and poor 
cosmetic results were observed [20]. According to Jupiter and 
Leffert [14]. The initial displacement is one of the most 
predisposing factors in the development of non-unions. 
Furthermore, non-operatively treated clavicular fractures 
cause pain, discomfort and disability which are often not 
adequately appreciated by the treating physician. For patients 
with a high demand on shoulder function and good cosmetic 
appearance, such prospects are barely acceptable. To meet 
these patient's expectations, a minimally invasive procedure 
which provides restoration of the clavicular length combined 
with early resumption of activities, complete functional 
recovery and a good cosmetic result may be an attractive 
alternative to non-operative management. Open reduction 
with plate fixation is the operative standard treatment for 
clavicular shaft fractures. Potential complications include 
deep infection, injury to the subclavian vessels, screw 
loosening with implant failure, non-union and re-fracture after 
hardware removal. Bostman et al. [21] reported a complication 
rate of 23% following plate fixation. The cosmetic results are 
unsatisfactory caused by an inevitable and often hypertrophic 
scar [22]. Due to these problems non-operative treatment of 
uncomplicated midclavicular fractures is still favoured by 
most surgeons. In contrast, TENS as a potential alternative 
overcomes several disadvantages of plate fixation. The 
incision is kept short, providing a better cosmetic result. 
Restoration of clavicular length can reliably be maintained 
with minimal exposure and a limited amount of hardware. In 
about half of the interventions, closed reduction of the 
fracture is successful, which provides the best conditions for 
undisturbed fracture healing. Even when open reduction 
cannot be avoided, exposure can be kept to a minimum in 
order to avoid additional tissue damage. Most patients can be 
treated as day cases and full mobility of the shoulder is 
achieved early on. As postoperative instructions for the 
patients include no restrictions regarding range of motion, the 
level of activity is determined only by pain and the patient’s 
motivation for an early resumption of full shoulder function 
[23]. Despite this rather aggressive postoperative regimen, we 
observed neither implant failure nor migration. All fractures 
healed correctly resulting in a symmetrical shoulder girdle. 
Resumption of normal daily activities with full function was 
achieved by all patients within 4 weeks postoperatively. 
Intramedullary fixation of clavicular shaft fractures is not a 
new idea; it dates back to Lambotte at the beginning of the 
last century. Murray [12] published his technique of 
intramedullary Kirschner wire fixation in 1940. Since then, 
numerous technical variations have been published [24]. 
Implant migration with fatal complications, implant failure 
and mal- and non-unions have been described in the literature 
[25]. Due to the complication rate which exceeds the problems 
of non-operative management, all these techniques have never 
found general acceptance. In contrast to Kirschner wire 
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fixation, TENS is a truly intramedullary stabilization 
technique. The flexible Titanium nail is firmly anchored in the 
S-shaped clavicle according to the principles described by 
Ligier et al. [26]  
 

 
 

Fig 1: This is plain x-ray radiograph showing fracture clavicle left 
side 

 

 
 

Fig 2: Post-operative plain x-ray radiograph with TENS nailing 
 

 
 

Fig 2: Post-operative x-ray of same patient radiograph AP view with 
TENS nailing 

 

Conclusion 
Titanium Elastic Nailing can be safely performed if the two 
main fragments have osseous contact after reduction, ensuring 
correct clavicular length with the Titanium nail in place. From 
this study WE Recommonded The Tens For Midclvicular 
Fracture With Minimal Invasive Technique For Lesser 
Morbidity, Better Cosmesis, And Faster Healing. Lmitation of 
our study was short sample sizeand may be a short follow up. 
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