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Abstract: 
Objectives: The aim of the study was to analyse functional and radiological outcomes associated with clavicle 
fractures managed using intramedullary nailing. 
Methods: This was an observational study in which 80 patients with midshaft clavicular fractures were included 
on the basis of a predefined inclusion and exclusion criteria. The study was conducted in the department of 
orthopaedics of a tertiary care medical college situated in a semi-urban area. Demographic details and mechanism 
of injury was noted. All patients were treated by intramedullary nailing. Patients were followed up for 4 months. 
Clinical and radiological union was assessed at each follow up visit. Functional outcome was assessed by Quick 
DASH score. P value less than 0.05 was taken as statistically significant.  
Results: Out of 80 studied patients there were 58 (72.50%) males and 22 (27.50%) females with a male to female 
ratio of 1:0.37. The mean age of affected cases was found to be 34.86 +/- 8.25 years. Road traffic accidents 
(70.00%) followed by fall on outstretched hand (23.75%) were the most common mechanism of injury. At the 
time of final follow up (at 16 weeks after surgery) 79 (98.75%) patients were found to have clinical as well as 
radiological union and only 1 (1.25%) patient was found to have clinical union but radiological non-union. 64 
(80%) patients had excellent functional outcome whereas 12 (15%) 4 (5 %) patients were found to have good and 
satisfactory outcome. 
Conclusion: Patients with clavicular fracture treated by intramedullary nailing have excellent functional outcome 
in terms of pain relief, daily activities and range of motion. 
Keywords: Clavicular Fractures, Intramedullary nailing, Quick DASH score, Functional Outcome. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 

Introduction

Clavicle fractures are among the most common 
fractures encountered in orthopaedic practice and 
accounts for a significant proportion of 
musculoskeletal injuries. These fractures occur 
either following a direct blow to the anterior chest 
wall or after a fall on the outstretched hand and are 
categorized into proximal, mid-shaft and distal 
fracture. Mid-shaft is the most common site of 
fracture because of narrow cross section of clavicle 
at this site. [1] 

Clavicular fractures present unique challenges due 
to their anatomical location, which plays a crucial 
role in maintaining upper limb function and stability. 
Over the years, various surgical techniques have 
been used to manage clavicle fractures, with the aim 
of achieving optimal functional and radiological 
outcomes with acceptable complication rates. 
Intramedullary nailing is one such technique that has 
gained increasing attention and acceptance. The 
management of clavicle fractures has evolved 

significantly, moving from non-operative methods 
to a more surgical approach. Intramedullary nailing, 
in particular, has emerged as a promising alternative 
to traditional plate fixation and conservative 
management. Intramedullary nailing provides stable 
fixation and promotes early mobilization. [2] 

Whether to manage clavicle fractures by 
conservative measures or to do surgical intervention 
has been a subject of intense debate in the 
orthopaedic community. Unlike in the past when 
non-operative management has traditionally been 
favoured for many clavicle fractures, recent studies 
have highlighted the limitations of this approach. 
Non-operative management is found to result in 
residual deformities, non-unions, and functional 
deficits, especially in cases of patients having 
displaced fractures. Moreover, conservative 
treatment often requires prolonged immobilization, 
which can lead to muscle atrophy, joint stiffness, and 
other complications. [3] 
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With the introduction of modern implant materials 
and improved surgical instrumentation there is wide 
acceptance of intramedullary nailing for clavicular 
fractures. The early use of K-wires had limitations, 
including the risk of migration, pin tract infections, 
and limited rotational stability. These drawbacks 
spurred the development of more sophisticated 
intramedullary devices, such as elastic nails, 
threaded pins, and rigid nails. Modern 
intramedullary nails are designed to provide stable 
fixation, resist bending, and allow early functional 
recovery. [4] 

Intramedullary nailing is found to have several 
potential advantages over non-operative 
management as well as over traditional plate 
fixation. [5] By providing rigid fixation and 
stability, it allows for early mobilization, reducing 
the risk of complications associated with prolonged 
immobilization. Additionally, intramedullary 
nailing minimizes soft tissue disruption, leading to 
better cosmesis and potentially lower rates of 
infection. These potential benefits make 
intramedullary nailing an attractive option for 
managing clavicle fractures. [6] 

Several studies have reported favourable functional 
outcomes following clavicle fracture management 
with intramedullary nailing. [7] The ability to start 
early mobilization and rehabilitation is a significant 
advantage of this technique. Furthermore, the 
minimally invasive nature of intramedullary nailing 
reduces the disruption of soft tissues surrounding the 
fracture site. This may lead to decreased pain, 
reduced risk of infection, and improved cosmetic 
outcomes, all of which can positively impact patient 
satisfaction and overall quality of life. [8] 

Many Studies investigating clavicle fractures 
managed with intramedullary nailing have shown 
promising functional as well as radiological 
outcomes. [9] We therefor conducted this study to 
comprehensively explore the functional and 
radiological outcomes associated with clavicle 
fractures managed using intramedullary nailing. 

Materials and Methods:  

This was an observational study in which 80 patients 
with midshaft clavicular fractures were included on 
the basis of a predefined inclusion and exclusion 
criteria. The study was conducted in the department 
of orthopaedics of a tertiary care medical college 
situated in a semi-urban area. Written informed 
consent was obtained from all the patients.  

Demographic details such as age, Sex and area of 
residence was noted. A detailed history was taken in 
all the cases with regards to the mechanism of injury, 
duration since injury. A detailed clinical 
examination was done in all the cases so as to find 
out the site and type of clavicular fractures and to 
rule out presence of fractures at other sites.  

Upon arrival a detailed assessment of injured limb 
was done with regards to the possibility of 
associated injuries as well as possibility of vascular 
compromise of affected limb. Primary 
immobilization was done and patients were sent for 
X-Ray of the affected clavicle.  Anteroposterior and 
Cephalic tilt radiographs were obtained. Clavicular 
fractures were classified on the basis of AO 
classification into Type A (Non-displaced 
Fractures), Type B (Displaced Fractures with intact 
coracoclavicular ligament) and Type C (Displaced 
Fractures with torn coracoclavicular ligament). [10] 
All patients underwent basic investigations such as 
complete blood count, kidney function tests (Blood 
urea and serum creatinine levels), Hepatic function 
test (Serum Bilirubin, SGOT, and SGPT), Blood 
group as well as Rh typing, Bleeding time, clotting 
time and prothrombin time.  

All patients underwent intramedullary nailing under 
general anaesthesia. Post-operative the affected side 
was immobilised in an arm pouch. Antibiotics were 
continued till 3 days after surgery. Patients were 
discharged on 4th post-operative day after wound 
inspection provided that there were no signs of 
wound infection. Patients were called for follow up 
after 2 weeks and sutures were removed. All patients 
were followed up for 4 months. Active range of 
motion in all planes was allowed after 6 weeks.  For 
initial 2 months patients were asked to come for 
follow up every 15 days and after that monthly 
follow up was done till 4 months. During follow up 
radiological union was assessed by anteroposterior 
x-ray and functional outcome was assessed by 
modified DASH score. [11] 

Statistical analysis was done using SPSS version 
21.0 software. Quantitative data was presented as 
mean and standard deviation. Qualitative data was 
presented with incidence and percentage tables. For 
quantitative data, unpaired t-test was applied and for 
qualitative data, Chi-square test was used. p value 
less than 0.05 was taken as statistically significant. 

Inclusion Criteria:  

1. All patients presenting with displaced clavicular 
fracture (Type B and Type C of AO 
classification). 

2. Age above 18 years. 
3. Those who gave informed written consent to be 

part of study. 

Exclusion Criteria:  

1. Patients presenting with multiple fractures. 
2. Age less than 18 years. 
3. Parents Refused consent to be part of study. 
4. Type A (Undisplaced) fractures. 
5. Pathological Fractures. 
6. Patients who were lost to follow up.  
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7. Patients with conditions such as rheumatoid 
arthritis and frozen shoulder or any other 
condition likely to affect functional outcome. 

Results:  

The study comprised of 80 patients having displaced 
clavicular fractures who were treated by 
intramedullary nailing. Out of 80 studied patients 
there were 58 (72.50%) males and 22 (27.50%) 
females with a male to female ratio of 1:0.37.  

The analysis of the age group of the patients showed 
that the most common affected age group was 31-40 
years (52.50%) followed by above 41-50 years 
(27.50%). Relatively fewer patients were present in 
the age group above 50 years (8.75 %) and less than 
30 years (11.25%). The mean age of affected cases 
was found to be 34.86 +/- 8.25 years.

Table 1: Gender and Age Distribution of the affected cases 

Age No of cases Percentage 
Gender Males 58 72.50% 

Females 22 27.50% 
Total 80 100.00 % 

Age  18-30 years 9 11.25% 
31-40 years 42 52.50% 
41-50 years 22 27.50% 
Above 50 7 8.75% 
Total 80 100.00% 
Mean Age =           34.86 +/- 8.25 years. 

The analysis of patients on the basis of mechanism of injury showed that in majority of the cases road traffic 
accidents (70.00%) followed by fall on outstretched hand (23.75%) were the most common mechanism of injury. 
In remaining 5 (6.25 %) cases direct trauma or assault was the cause of clavicular fracture.  
 

 
Figure 1: Mechanism of injury in studied cases 

Dominant hand was involved in 57 (71.25%) whereas non-dominant hand was involved in remaining 23 (28.75%) 
cases. 74 (92.50%) patients were found to have Type B (Displaced Fractures with intact coracoclavicular 
ligament) whereas Type C (Displaced Fractures with torn coracoclavicular ligament) fractures were seen in 6 
(7.50%) patients. 

Table 2: Affected side and AO classification of fracture. 
 Age No of cases Percentage 
Dominant Vs Non-
Dominant Side 

Dominant 57 71.25 % 
Non-Dominant 23 28.75 % 
Total 80 100.00 % 

AO Classification of 
Fracture 

Type B (Displaced Fractures with intact 
coracoclavicular ligament) 

74 92.50 % 
 

Type C (Displaced Fractures with torn 
coracoclavicular ligament) 

6 7.50 % 
 

Total 80 100 % 

0
10
20
30
40
50
60

Road Traffic
Accidents

Fall on
outstreched Hand

Direct
trauma/Assault

Cases 56 19 5

Mechanism Of Injury



International Journal of Pharmaceutical and Clinical Research                         e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Patil et al.                                                       International Journal of Pharmaceutical and Clinical Research  

1048    

All patients underwent intramedullary nailing. Patients were followed up for 4 months. By 8 weeks follow up 72 
(80.0 %) of the 80 patients (10.0%) had signs of clinical union as determined by absence of mobility and pain at 
fracture site. Radiological union was found in 68 (85.0%) patients. At the time of final follow up (at 16 weeks 
after surgery) 79 (98.75%) patients were found to have clinical as well as radiological union and only 1 (1.25%) 
patient was found to have clinical union but radiological non-union.  
 

 
Figure 2: X-Rays showing Displaced fracture of shaft of left clavicle Before (Left) and after 

intramedullary Nailing (Right) 
 

 
Figure 3: Number of cases with clinical and radiological signs of union during follow up 

The analysis of the patients on the basis of achieved range of motions showed that at the time of 8 weeks follow 
up visit 45 (56.25%) patients had achieved complete range of motion whereas at the time of final follow up visit 
(16 weeks) all 80 (100%) patients attained complete range of motion. There was a statistically significant 
difference in range of motion at 8 weeks and 16 weeks follow up visits.  

Table 3: Duration for Full Range of motion achieved 
Follow Up visit Complete Range of Motion 

Achieved Not Achieved 
Number % Number % 

8 weeks 45 56.25 % 35 43.75% 
16 weeks 80 100% 0 0 

 
The analysis of Quick-DASH (comprising of 
manoeuvres such as opening jar, presence or 
absence of pain, tingling, sleep disturbance, ability 

to socialize, ability to perform relatively heavy 
chores, ability to carry a bag and limitation in routine 
work) at the time of 16 weeks follow up showed that 
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64 (80%) patients had excellent functional outcome 
whereas 12 (15%) patients had good functional 
outcome and 4 (5 %) patients were found to have 
satisfactory outcome.  

There was no patient with poor outcome as assessed 
on the basis of Quick-DASH scores. Only 1 patient 
was found to have mild stiffness and pain during day 
today work. He was managed conservatively by 
physiotherapy to which he responded well. 

 

 
Figure 4: Outcome as Assessed by Quick-DASH score 

 
Discussion  

This study comprised of 80 adult patients with 
displaced clavicular fractures.  Out of these 80 there 
were 58 (72.50%) males and 22 (27.50%) females 
with a male to female ratio of 1:0.37.  Kihlström C 
et al undertook a review study to describe the 
epidemiology, classification and treatment of 
clavicle fractures. [12] For this purpose data was 
retrieved from the SFR on all clavicle fractures 
sustained by patients ≥ 15 years of age in 2013–2014 
(n = 2422) with regards to date of injury, cause of 
injury, fracture classification and treatment. Out of 
2422 cases Sixty-eight per cent (n = 1654) of the 
clavicle fractures occurred in males and 32% (768) 
in females, creating a male: female ratio of 2.2:1. 
Similar male predominance was also reported by the 
authors such as Vajrangi A et al [13] and Mishra PK 
et al [14]. 

The analysis of the patients on the basis of analysis 
of injury showed that in majority of the cases road 
traffic accidents (70.00%) followed by fall on 
outstretched hand (23.75%) were the most common 
mechanism of injury. In remaining 5 (6.25 %) cases 
direct trauma or assault was the cause of clavicular 
fracture. Asadollahi S et al conducted a prospective 
study to review the complication rate and profile 
associated with surgical fixation of acute midshaft 
clavicle fracture. [15]  

The study found that the most common mechanism 
of injury was a road traffic accident (78%). Sixty 
percent (n=83) had an injury severity score of ≥15 
indicating major trauma. The most common fracture 
type (75%) was simple or wedge comminuted. 
Similar to our study road traffic accidents was found 
to be most common cause of clavicular fracture in 
this study. Similarly, road traffic accidents were 
found to be the most common cause of clavicular 
fractures in studies conducted by Nourian A et al 
[16] and Chan G et al [17]. 

The assessment of union at the time of final follow 
up showed that out of 80 studied cases, 79 (98.75%) 
patients were found to have clinical as well as 
radiological union and only 1 (1.25%) patient was 
found to have clinical union but radiological non-
union. Functional outcome as assessed by Quick 
DASH score showed that at the time of final follow 
up 64 (80%) patients had excellent functional 
outcome whereas 12 (15%) patients had good 
functional outcome and 4 (5 %) patients were found 
to have satisfactory outcome. Vlček M et al 
conducted a study to assess treatment outcomes in 
fractures of the middle part of the clavicle using an 
intramedullary nail. [18]  

For this purpose the authors evaluated a total of 58 
patients with a clavicle bone fracture stabilized by 
the Hofer Clavicula Pin implant. In this study A very 
good functional finding in the shoulder joint was 
observed in 57 patients (98.2%). The DASH score 
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reached an average of 8.1 points (range 0.8-30.8, SD 
4.4). Constant score was 93.1 (range 42.8-98.1, SD 
3.2).  

On the basis of these findings the authors concluded 
that Intramedullary stabilization of two, three and 
four fragment fractures of the middle part of the 
clavicle using the Hofer Clavicula Pin provides very 
good stability during healing and leads to good 
healing of fractures. Similar excellent outcome of 
patients with clavicular fractures treated by 
intramedullary nailing was also reported by the 
authors such as Zhao JX et al [19] and Genena A et 
al [20]. 

Limitation of the study:  

Patients were only followed up for 16 weeks hence 
long-term complications could not be studied. 
Furthermore, this was a purely observational study. 
These were the 2 limitations of our study. Larger 
randomised controlled trials are further needed to 
substantiate findings of our study.  

Conclusion:   

Internal fixation by intramedullary nailing in 
patients with displaced fractures of clavicle is 
associated with excellent outcome in terms of pain 
relief, daily activities, range of motion and allow 
early functional recovery.  
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