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Introduction
Clavicle acts as bony connection between thorax and shoulder 

girdle while contributing to movements around the shoulder [1]. 
It is one of the common bones to fracture accounting for 4-12% of 
all fractures and 44-66% fractures around shoulder. Of all clavicle 
fractures midshaft fractures contribute around 80% of cases [2]. 
In 94% of cases it follows direct trauma whereas rest cases occur 
due to fall on outstretched hand [3]. Midshaft fracture commonly 
occurs in young adult whereas lateral and medial end clavicle 
fracture is more common in elderly [4,5]. More than 200 methods 
of operative and nonoperative methods for management of clavicle 
fractures have been described [6]. These methods can be roughly 
divided into operative and nonoperative methods. Most commonly  

 
used nonoperative method is clavicle brace and an arm sling. 
It has advantage of being noninvasive and absence of exposure 
to anaesthesia. However, nonoperative methods are said to be 
associated with risk of non-union, residual deformity and patient 
dissatisfaction. Most clavicular fractures still are treated closed and 
heal uneventfully without serious consequences [7].

Nonoperative management was widely recommended for 
middle third fracture given higher union rate with nonunion of 0.03 
to 6.2% [8,9] However, with recent studies showing nonunion rates 
up to 15% and patient dissatisfaction of up to 31%, there is increasing 
trend for operative management [10]. Three types of fixation 
are available for middle-third clavicle fractures: intramedullary 
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Abstract

Background: Clavicle fracture is one of the common fractures accounting for 2.6-12% of all fractures and 44-66% of shoulder fractures with 
midclavicle fracture accounting for 80% of clavicle fractures. Most of the clavicles were treated conservatively in past but recently there has been 
an increasing tendency for operative management of clavicle fractures. With studies done showing varying results it is not clear whether primary 
surgical management provides any better results than conservative management. So, this study was carried out to compare the radiological and 
functional outcome following conservative management to that of operative management with plating for displaced midshaft clavicle fractures.

Methods: In a single center, prospective clinical trial, 60 patients with displaced midshaft fracture of the clavicle were systematically randomized 
(alternate patient) into either operative treatment with plate fixation or nonoperative treatment with clavicle brace and sling. Outcome was analysed 
in terms of functional outcome and radiological union by standard follow-up, Constant and Murley shoulder score and plain radiographs. All sixty 
patients completed sixmonth follow up and there was no difference between two groups with respect to patient demographics, mechanism of injury 
and fracture pattern. 

Result: There was no significant difference in Constant shoulder score between the two groups. The mean time of union was 14.57 weeks in 
operative group compared to 16.04 weeks in nonoperative group (p value=0.191). There were two nonunion in nonoperative group compared 
to none in operative group. The complications in operative group were mainly hardware related (four had loosening of screw, two had implant 
failure and one had infection). At six months after surgery patient were more likely to be satisfied with the results in operative group compared to 
nonoperative group (p=0.02).

Conclusion: Six months after a displaced midshaft clavicular fracture, nonoperative treatment resulted in higher malunion and nonunion rate 
but similar functional outcome and union time compared to operative management. However, patients were more likely to be satisfied in operative 
group compared to nonoperative group.
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devices, plates and external fixators [6]. Intramedullary fixation can 
be accomplished with smooth or threaded K- wires, Steinman pins, 
Knowles pins, Hagie pins, or cannulated screws (Figure 1). With 
intramedullary devices, there is less surgical dissection and soft 

tissue stripping with less hardware prominence. However, there is 
the possibility of pin migration and poor rotational control during 
overhead abduction of shoulder [6].

Figure 1: Follow up case of plating.

Figure 2: Instruments and surgery.

External fixation of the clavicle is indicated for severe open 
fractures with poor quality overlying skin. External fixation may 
also be indicated for treatment of clavicle fractures in the face of 
infection or infected nonunions following plate removal (Figure 
2). Even in these cases, plate fixation should be considered first 
and used whenever possible [6]. Plating of acute clavicle fractures, 
when indicated, is advocated as the preferred fixation method 
by many authors. Biomechanically, plate fixation is superior 
to intramedullary fixation as it better resists the bending and 
torsional forces that occur during elevation of the upper extremity 

above shoulder level. Patients treated with plate fixation can be 
allowed full range of motion once their soft tissues have healed. 
Disadvantages of plate fixation include the necessity for increased 
exposure and soft-tissue stripping, potential damage to the 
supraclavicular nerves, which cross through the surgical field, 
slightly higher infection rates and the risk of refracture after plate 
removal (Figure 3). These complications can be reduced by careful 
soft tissue handling, minimal periosteal stripping and meticulous 
plate fixation [6]. We compare the conservative and operative 
management of midshaft displaced clavicular fracture.
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Figure 3: 6 weeks follow up of plating.

Materials and Methods
The study was done at the tertiary care trauma centre between 

October 2014 to October 2016. There were 30 patients in each 
group. All the patients with isolated closed displaced traumatic mid-
clavicular fractures without neurovascular involvement between 

age group 16-60 years were included in the study (Figure 4). 
Patients were enrolled from the emergency department and every 
alternat patient were enrolled between the two groups. Group A 
underwent conservative management and Group B underwent 
open reduction and internal fixation with a plate.

Figure 4: Follow up of conservative.
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Conservative Management
The patient will be managed conservatively using clavicle brace 

and a sling in which limb is immobilised for six weeks. After six 
weeks Range of motion will be started (Figure 5).

Figure 5: 6 weeks follow up of conservative.

Surgical Management
A transverse incision was made along the superior border of 

the clavicle under general anesthesia. Fixation was performed 
following fracture reduction with minimal periosteal stripping. 
The plate was contoured to the shape of the clavicle. Autogenous 
iliac bone grafting was performed in severe comminution in the 
inferior surface to avoid non-union or fixation failure or metal 
breakage caused by tension. The postoperative patient were 

given iv antibiotics for a period of 3 days and then discharged 
(Figure 6). The patient were given arm sling for two weeks. After 
two weeks suture removal was done, and range of motion was 
started. The patients were followed up at two weeks, six weeks, 
twelve weeks, eighteen weeks and twenty-four weeks. Cases were 
assessed clinically at subsequent follow-up visits and results were 
designated as Excellent, Good, Fair and Poor based on Constant and 
Murley scoring at the end of 6 months.

Figure 6: Complications.
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Constant and Murley Scoring
Radiological evaluation was done with the help of X-Ray chest 

including both clavicles (Posterior, anterior views) at subsequent 
follow-ups (Figure 7). The radiographic union was defined as 

complete cortical bridging between proximal and distal fragments 
on both radiographs. Data was entered in excel master-sheet with 
the coding of the variables and analysed in spss 22. Permission to 
carry out this study was obtained from Hospital Ethical Committee. 

Figure 7: Bar diagram showing age distribution.

Result
Patient Demographics

In this study, the youngest patient was 17 years, and oldest 
patient was 59 years with the average age being 32.2years with a 
standard deviation of 11.656 (Figure 8). The majority of patients 

(55% of total cases) were below 30 years of age. The distribution of 
patients on two groups were similar on the basis of age with a mean 
age in a conservative group of 33.567 with a standard deviation of 
12.445 and that in an operative group of 30.833 with a standard 
deviation of 10.847 and had no significant difference statistically 
(p value=.368).

Figure 8: Bar diagram showing union time.

Gender Distribution
In our study the majority of cases (78.3%) were male, and 

21.7% were female, and the sex distribution in both groups was not 
statistically significant (p value=0.347) (Figure 9). 
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Figure 9: Functional result at 24 weeks.

Laterality of Fracture
In this study, 31 patients (51.67%) had left sided fracture, and 

29 patients (48.33%) had right sided clavicle fracture, and fracture 
distribution by the side on the two groups were similar with no 
statistical significance (p value= 0.796) (Figure 10).

Figure 10: Complications.

Pattern of Fracture
Most of the fractures were oblique accounting for 41.67% 

followed by transverse (40%) and comminuted fracture (18.33%) 
(Figure 11). The characteristic of fracture pattern in both groups 
was identical with p-value of 0.937.
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Figure 11: Patient Satisfaction.

Most common mode of injury was road traffic accident 
(76.67%) followed by fall injury (23.33%). The distribution of 
patients in both groups was identical with no statistical significance 
(p-value = 0.542).

Mode of Injury
Most common mode of injury was road traffic accident 

(76.67%) followed by fall injury (23.33%). The distribution of 
patients in both groups was identical with no statistical significance 
(p-value = 0.542) (Table1).
Table 1: Patients were graded as below with a maximum of 100 
points.

Total score Result

90-100 Excellent

80-89 Good

70-79 Fair

0-70 Poor

Types of Plates Used
Table 2: Distribution of patients by age.

Age
Management

Total %
Conservative ORIF with 

Plating

<30 years 15 18 33 55

30-45 
years 8 7 15 25

>45 years 7 5 12 20

Total 30 30 60 100

Mean Age: 33.567±12.445            Mean age: 30.833±10.847

p value=0.368

In 23 patients Reconstruction plate was used, in 4 patients 
clavicular plate was used, and in 3 patients semi-tubular plate 

was used. In one patient managed with ORIF with reconstruction 
plate, implant failure occurred for which replating using locking 
clavicular plate with bone grafting was done (Table 2).

Union Time
The average union time in the conservative group was 16.04 

weeks with a standard deviation of 4.229 and that in ORIF with 
plating group was 14.57 weeks with a standard deviation of 
4.150 There was a reduction in the mean duration of the union 
when patient was managed operatively, but this reduction was 
not statistically significant (p value=0.191) (Table 3). There was 
a reduction in union time in operative group compared to the 
conservative group with 53.33% of fractures in an operative group 
united before 12 weeks whereas in conservative group 53.6% of 
fracture union occurred between 12-16 weeks (p value=0.292).
Table 3: Distribution of patients by sex.

Management
Total %

Conservative ORIF with 
Plating

Sex
F 8 5 13 21.7

M 22 25 47 78.3

Total 30 30 60 100

p value =0.347 

Functional Outcome
Constant and Murley Score: The average value of Constant 

and Murley score in the conservative group was 94.47±7.514 and 
that in operative group was 96±7.909. The difference in Constant 
and Murley scoring of the two groups was not significant (p 
value=0.445) (Table 4).
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Table 4: Distribution by laterality.

 
Management

Total %
Conservative ORIF with 

Plating

Injured 
side

left 15 16 31 51.67

right 15 14 29 48.33

Total 30 30 60 100

p value =0.796

Complications
Complications including nonunion and malunion were more 

common in a conservative group whereas complications in the 
operative group were prominently related to hardware (implant 
failure, loosening of screw, infection). There were two cases 
of nonunion in conservative group none of which had many 
limitations in range of motion with slight restriction in internal 
rotation and slight restriction of daily activities at six month follow 
up. On continued followup both the cases were asymptomatic with 
no functional restriction and no further intervention was required 
(Table 5). 
Table 5: Distribution by the pattern of fracture.

 
Management

Total %
Conservative ORIF with 

Plating

Pattern 
of 

Fracture

Comminuted 6 5 11 18.33

Oblique 12 13 25 41.67

Transverse 12 12 24 40

Total 30 30 60 100

p value = 0.937

Table 6: Distribution by mode of injury.

 
Management

Total %
Conservative ORIF with 

Plating

MOI
fall 

injury 8 6 14 23.33

RTA 22 24 46 76.67

Total 30 30 60 100

p value=0.542 

There was a significantly high number of malunion in the 
conservative group compared to operative group (p value<0.001). 
Twentyone (70%) cases in conservative group had malunited 
whereas only 1 (3.3%) in operative group had malunion. Despite 
the high incidence of malunion in the conservative group, there was 
no significant functional restriction of the patient apart from the 
appearance of the region. We had 1(3.3%) patient with an infection 
which became apparent after six weeks (Table 6). The case was 
managed with implant removal, debridement, and intravenous 
antibiotics. The infection subsided eventually, and the fracture 
union was evident at 24 weeks. We encountered 4(13.3%) cases 
of screw loosening of which 2(6.67%) patients developed implant 
failure. Out of these two patients, one patient had bent plate seen 
at 18 weeks follow-up. The fracture had united, and the patient was 

managed with implant removal later. The next case had backed out 
of screws with loss of reduction and was managed with replating 
with bone graft ten weeks after initial surgery (Table 7). The patient 
again developed implant failure after six weeks of second plating 
and the implant was removed, and the patient was managed with 
a sling. The fracture eventually united by 32 weeks and the patient 
had no significant functional deficit at 32 weeks.
Table 7: Types of plates used in the operative management.

Plate applied Frequency Percent

Clavicular locking 4 13.3

Recon plate 23 76.7

Semi- tubular 3 10.0

Total 30 100.0

Patient Satisfaction
Patient satisfaction was found to be significantly higher in 

operative group compared to the conservative group at the end of 
six months. It was found that 93.3% patients were satisfied with 
results in operative group compared to 70% in conservative group 
(p value<0.05) (Table 8).
Table 8: Mean fracture union time.

Management N Mean Std. 
deviation

t 
value p-value

Union 
time

Conservative 28* 16.04 4.299
1.324 0.191ORIF with 

plating 30 14.57 4.150

*In two cases managed conservatively union was not seen, so 
they were excluded in order from calculating union time.

Discussion
Fracture of clavicle accounts for 2.6% to 12% of all fractures 

and 44% to 66% of fracture about the shoulder. About 80% of 
these fractures are in middle third and less often in the lateral third 
(15%) and medial third (5%) [2]. Different conservative treatment 
methods are described of which arm sling and figure of 8 bandages 
are commonly used (Table 9). None of the methods reduce fracture, 
but arm sling results better patient satisfaction with lesser side 
effect [20]. Many earlier studies have shown excellent results with 
nonunion rate ranging from 0.3% to 6.2% [8,9,36]. Recent studies 
have shown higher incidence of non-union with 4.5% to 9.5% in 
Robinson’s series to as high as 15% in Hill’s series [8,10].
Table 9: Duration of fracture union.

Duration of union
Total

<12 weeks 12-18 
weeks >18 weeks

Manag 
ement

Conserv- 
ative 10(35.7%) 15(53.6%) 3(10.7%) 28

ORIF with 
plating 16(53.33%) 10(33.33%) 4(13.33%) 30

p value=0.292

Plate fixation of the fracture provided immediate stabilization, 
pain relief and early mobilisation and resumption of preinjury 
activities [10,13,36]. Reconstruction plates when contoured and 
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used superiorly gives stable construct, predictable union, and 
excellent functional outcome [28]. Complications associated with 
plating of clavicle include infection, hardware failure, hypertrophic 
scar, delayed union or non-union and need of reoperation for 
implant removal [18]. If hardware removal was considered Bostman 
et al. (Table 10) found complication rate to be as high as 43% with 
a reoperation rate of 14% whereas Dhoju et al. found it to be 10% 
and 25% respectively [27,28].
Table 10: Mean Total score at twenty-four weeks.

 N Mean Std. 
deviation

t 
value p value

Manag- 
ement

conservative 30 94.47 7.514
0.77 0.445ORIF with 

plating 30 96 7.909

Recent clinical trials comparing conservative and operative 
management of displaced clavicle fracture have shown varying 
results that ranged from similar outcome despite the treatment 
method to a better outcome with operative management [29,31-
35]. Range of motion was preserved in all cases of fracture clavicle 
despite the method of management [29,31,32,35]. Virtanen et 
al. and Judd et al. found similar functional outcome in terms of 
Constant score and DASH score whereas study done by Canadian 
Orthopaedic Trauma Society and Vaithilingam et al. showed better 
functional outcome with operative management [29,31,32,35]. 
Conservative management of clavicle fracture results in higher rate 
of non-union and malunion compared to operative management 
whereas operative management results in higher rate of plate-
related complications [29,32,33,35].

This study was undertaken to compare the functional and 
radiological outcome in patients with fracture clavicle managed 
either operatively or conservatively and to access the patient 
satisfaction following treatment in either group (Table 11). In 
this study majority of the patients were young (< 30 years, mean 
age32.2 years) with male preponderance (Male: 78.3% versus 
Female: 21.7%). Stanley et al. had reported the bimodal distribution 
of clavicle fracture; the majority is occurring either before thirty 
years or after seventy years [3]. This finding was similar to that by 
Bostman et al., Dhoju et al., Douraiswami et al. and Vaithilingam et 
al. who have reported mean age to be 33.4 years, 31.5 years, 32.5 
years and 32.9 years respectively [27,28,35,37]. Similar to this 
study Bostman et al., Dhoju et al., Douraiswami et al., Judd et al., 
Postacchini et al., Shen et al. and Vaithilingam et al. have reported 
higher incidence of fracture among male [27,28,31,37-39].
Table 11: Functional result at 24 weeks.

 
Result at 24 weeks

Excellent Good Fair Poor

Conservative
24(80%) 4(13.3%) 1(3.3%) 1(3.3%) 28

ORIF with 
plating 27(90%) 1(3.3%) 1(3.3%) 1(3.3%)

p value=0.665

Note: In both, the groups 93.3% patients had good and excellent 
outcome, and only one patient in each group had a poor outcome.

In this study majority of fracture was present on the left side 
(51.67%) compared to the right (48.33%). Similar to this study 
Judd et al., Postacchini et al. and Vaithilingam et al. have reported 
fracture clavicle to be more common in left side which was 
nondominant side in most of the cases [31,35,39]. (Table 12) Most 
of the fractures were oblique (41.67%) followed by transverse 
(40%) and comminuted (18.33%). This finding was similar to 
that by Douraiswami et al. who found comminuted fractures to 
constitute only 24% of total cases, and rest were two-part fractures 
[37].
Table 12: Complications.

Complication
Conservative ORIF with plating

Remarksno of 
cases % no of 

cases %

Nonunion 2  6.67 0 0 p=0.492

Delayed union 3 10 4 13.3 p=1.000

Malunion 21 70 1 3.3 P<0.001

Infection  0  0 1 3.3  

Loosening of 
screw  -  - 4 13.3  

Implant 
failure  -  - 2 6.7  

In this study, 76.67% of cases developed clavicle fractures 
following road traffic accident with direct impact on shoulder 
followed by fall injury in 23.33% of cases. Zlowodzki et al. and 
McKee et al. described fall or blow to shoulder as the most common 
mechanism for injury [24,25]. Similar to this study Vaithilingam 
et al., Patel et al. and Judd et al. had reported road traffic accident 
as the most common mode of injury accounting for 53% to 70% 
of cases [31,34,35]. This slightly higher incidence of road traffic 
accident as a major cause of clavicle fracture might be because of 
the fact this hospital is located in the region which is prone to motor 
vehicle accidents. In this study in patients managed operatively 
reconstruction plate was used in 76.7% of cases followed by a 
clavicular plate in 13.3% cases and semi tubular plate in 10%. A 
similar type of plate usage was also reported by Bostman et al. and 
Patel et al [27,34].

In this study, there was no significant reduction in time required 
for fracture union with the union in operative group occurring 
at the mean time of 14.57 weeks compared to 16.04 weeks in 
conservative group (p value=0.191) (Table 13). Consequently the 
majority of fractures in operative group (53.33%) united by 12 
weeks whereas the majority of fractures in conservative groups 
(53.6%) united between 12-18 weeks period (p value=0.292). 
Smekal et al. in which union time was shortened in the operative 
group (12.1 weeks) when compared to conservative group (17.6 
weeks).40 Judd et al., Patel et al. and Vaithilingam et al. also 
reported reduction in union time in operative group compared to 
the conservative group [31,34,35]. This relative increase in union 
time in an operative group in this study could be attributed to a 
case which had implant failure resulting into repeated surgery and 
delayed union and longer duration between two follow-ups thereby 
increasing union time. In this study, Physiotherapy was initiated 
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in the conservative group only after six weeks of immobilization 
compared to early initiation of physiotherapy in other studies. 
This longer duration of immobilization could have resulted in the 
reduction in union time by reducing the motion at the fracture site.
Table 13: Patient satisfaction.

Patient satisfaction

Yes No

Management
Conservative 21(70%) 9(30%)

ORIF with plating 28(93.3%) 2(6.7%)

p value=0.02

In this study, there was no significant difference in the 
Functional outcome measured regarding Constant and Murley 
scoring between the two groups of patient. There was only 1(3.3%) 
poor outcome in each group, and the average Constant and Murley 
scoring was 94.47 in conservative and 96 in operative group. A 
study by Virtanen et al. had shown no difference in functional score, 
Constant and Murley score and DASH score, between operative and 
conservative management [32]. Similarly, Smekal et al. in 2009, 
compared intramedullary nailing to nonoperative treatment, 
showed similar DASH score in two groups but statistically significant 
but not clinically important difference in constant score between 
two groups [40]. Judd et al. also have reported similar functional 
outcome between patient treated operatively and conservatively 
[31]. A study was done by Canadian Orthopaedic Trauma Society, 
Wang et al. and Vaithilingam et al. have shown better functional 
scoring with a patient undergoing operative management compared 
to conservative management [29,33,35]. However, in all the studies 
there was no restriction of motion at shoulder joint in either group 
of patients [31,32,35,40]. 

Malunion and Nonunion was common in a patient managed 
conservatively whereas plate-related complications were common 
in operative group. There was no non-union in operative group 
whereas nonunion in conservative group was on lower side of the 
values reported in various series, i.e, was 6.67% compared to 4 to 
15% [8,23]. In this study the incidence of delayed union was similar 
in both the groups (10% in conservative versus 13.3% in operative 
group). In this study, there was one case of infection in the operative 
group which was managed with plate removal, and debridement 
and the fracture eventually healed with control of infection. There 
were 4 cases of loosening of screws of which two had implant failure. 
In one case there was a bent plate which was removed after the 
fracture united. In the second case there was backing out of implant 
which was re-operated with bone grafting and replating which 
again failed and the patient was managed conservatively resulting 
in delayed union and poor functional outcome at 24 weeks.

This is similar to study done by Canadian Orthopaedic 
Society who found higher rate of nonunion in conservative group 
compared to operative group (7of 49 in conservative versus 2 of 
62 in operative). They also reported higher rate of symptomatic 
malunion in conservative group (9 of 49) compared to operative 
(none). Similar to this study they also had reported plate-related 
complications like an infection (3 cases) and hardware irritation 
requiring removal (5 cases) to be common complication in 
operative group [29]. Similarly, Patel et al. and Vaithilingam et al. 

had reported a higher incidence of malunion and nonunion in the 
conservative group compared to operative group and plate-related 
complications in operative group [34,35]. However Judd et al. had 
reported a higher incidence of complication in operative group 
(48%) compared to conservative group (7%) with a similar rate of 
nonunion in both the groups [31]. 

In this study patient satisfaction was higher in operative 
group compared to conservative group (93.3% in operative group 
compared to 70% in conservative group). This is similar to study 
done Canadian Orthopaedic Society who had reported significantly 
higher patient satisfaction in operative group compared to the 
conservative group; 52 out of 62 patients in the operative group 
were satisfied compared to 26 of 49 in nonoperative group [29]. 
This study has few limitations like the study was carried out in a 
single institution, and the sample size was less. The duration of 
follow up was only six months. Long-term result could have been 
assessed on longer follow up. The need for a secondary operation 
for plate removal has not been mentioned in this study. Only 
plating of clavicle on the superior surface was considered for 
operative management of the patient. Other methods of operative 
management were not considered.

Conclusion
Six months after a displaced midshaft clavicular fracture, 

nonoperative treatment resulted in higher malunion and nonunion 
rate but similar functional outcome and union time compared to 
operative management. However, patients were more likely to be 
satisfied in operative group compared to the nonoperative group. 
So, there is need to individualize the treatment as per the need and 
functional demand of the patient to give the optimum outcome. 
However, there is a need for multicentric trials with larger number 
of patients for a longer followup period, so that these findings could 
be further corroborated.

References
1. Moore KL (1992) Clinically oriented anatomy (3rd edn.). Williams & 

Wilkins, Baltimore p. 917.

2. Egol KA, Koval KJ, Zuckerman JD (2010) Handbook of fractures (4th edn). 
Wolters Kluwer/Lippincott Williams & Wilkins Health, Philadelphia p. 
816.

3. Stanley D, Trowbridge EA, Norris SH (1988) The mechanism of clavicular 
fracture: A clinical and biomechanical analysis. J Bone Joint Surg Br 
70(3): 461-464.

4. Robinson CM (1998) Fractures of the clavicle in the adult. Epidemiology 
and classification. J Bone Joint Surg Br 80(3): 476-484.

5. Nordqvist A, Petersson C (1994) The incidence of fractures of the 
clavicle. Clin Orthop Relat Res 300: 127-132.

6. Finkemeier CG, Slater RR (2001) Fractures and dislocations of the 
shoulder girdle and humerus. In: Chapman MW, Chapman’s orthopaedic 
surgery (3rd edn.). Lippincot Williams and Wilkins, Philadelphia p. 432-
481.

7. Perez EA (2016) Fractures of the shoulder, arm and forearm. In: Canale 
ST, Beaty JH, Campbell’s operative orthopaedics (12th edn). Elsevier 
Health Sciences, Philadelphia, p. 2927-3016.

8. Robinson CM, Court-Brown CM, McQueen MM, Wakefield AE (2004) 
Estimating the risk of nonunion following nonoperative treatment of a 
clavicular fracture. J Bone Joint Surg Am 86-A (7): 1359-1365.

http://dx.doi.org/10.26717/BJSTR.2018.11.002051
https://books.google.co.in/books/about/Clinically_oriented_anatomy.html?id=XN9qAAAAMAAJ&redir_esc=y
https://books.google.co.in/books/about/Clinically_oriented_anatomy.html?id=XN9qAAAAMAAJ&redir_esc=y
https://www.bookdepository.com/Handbook-Fractures-Kenneth-Egol/9781605477602
https://www.bookdepository.com/Handbook-Fractures-Kenneth-Egol/9781605477602
https://www.bookdepository.com/Handbook-Fractures-Kenneth-Egol/9781605477602
https://www.ncbi.nlm.nih.gov/pubmed/3372571
https://www.ncbi.nlm.nih.gov/pubmed/3372571
https://www.ncbi.nlm.nih.gov/pubmed/3372571
https://www.ncbi.nlm.nih.gov/pubmed/9619941
https://www.ncbi.nlm.nih.gov/pubmed/9619941
https://www.ncbi.nlm.nih.gov/pubmed/8131324
https://www.ncbi.nlm.nih.gov/pubmed/8131324
https://www.textbooks.com/Chapmans-Orthopaedic-Surgery-3rd-Edition/9780781714877/Michael-W-Chapman.php
https://www.textbooks.com/Chapmans-Orthopaedic-Surgery-3rd-Edition/9780781714877/Michael-W-Chapman.php
https://www.textbooks.com/Chapmans-Orthopaedic-Surgery-3rd-Edition/9780781714877/Michael-W-Chapman.php
https://www.textbooks.com/Chapmans-Orthopaedic-Surgery-3rd-Edition/9780781714877/Michael-W-Chapman.php
https://www.ncbi.nlm.nih.gov/pubmed/15252081
https://www.ncbi.nlm.nih.gov/pubmed/15252081
https://www.ncbi.nlm.nih.gov/pubmed/15252081


Biomedical Journal of Scientific & Technical Research Volume 11- Issue 1: 2018

Cite this article: Gyanendra K J, Pravin T, Deepesh Y, Suman L, Shweta J. Conservative Vs Operative Management of Displaced Midshaft Clavicle 
Fracture: A Comparative Study. Biomed J Sci & Tech Res 11(1)-2018.BJSTR. MS.ID.002051. DOI: 10.26717/ BJSTR.2018.11.002051. 8303

9. Nordqvist A, Petersson CJ, Redlund-Johnell I (1998) Mid-clavicle 
fractures in adults: end result study after conservative treatment. J 
Orthop Trauma 12(8): 572-576.

10. Hill JM, McGuire MH, Crosby LA Closed (1997) treatment of displaced 
middle-third fractures of the clavicle gives poor results. J Bone Joint Surg 
Br 79(4): 537-539.

11. Strandring S  (2005) Pectoral girdleshoulder region, axilla. In: Drake RL, 
Vogl W, Mitchell AWM, Gray H, Gray’s anatomy for students, Elsevier/
Churchill Livingstone, Philadelphia, p. 817-827.

12. Netter FH (2006) Atlas of human anatomy (4th edn.). Saunders/Elsevier, 
Philadelphia, p. 595.

13. Mullaji AB, Jupiter JB (1994) Low-contact dynamic compression plating 
of the clavicle. Injury 25(1): 41-45.

14. Allman FL 1967) Fractures and ligamentous injuries of the clavicle and 
its articulation. J Bone Joint Surg Am 49(4): 774-784.

15. Neer CS  (1968) Fractures of the distal third of the clavicle. Clin Orthop 
Relat Res 58: 43-50.

16. Packer BD (1944) Conservative treatment of fracture of the clavicle. J 
Bone Joint Surg Am 26(4): 770-774.

17. Kini MG (1941) A simple method of ambulatory treatment of fractures of 
the clavicle. J Bone Joint Surg Am 23(4): 795-798.

18. Hamley GW (1937) A method of treating fracture of the clavicle. J Bone 
Joint Surg Am 19(1): 232.

19. McKee MD (2010) Clavicle fractures. In: Bucholz RW, Heckman JD, 
Court-Brown CM, Tornetta P, Rockwood and Green’s fractures in adults 
(7th edn.). Lippincott Williams & Wilkins, Philadelphia, p.

1107-1145.

20. Andersen K, Jensen PO, Lauritzen J (1987) Treatment of clavicular 
fractures. Figure-of-eight bandage versus a simple sling. Acta Orthop 
Scand 58(1): 71-74.

21. Sankarankutty M, Turner BW (1975) Fractures of the clavicle. Injury 
7(2): 101-106.

22. Stanley D, Norris SH (1988) Recovery following fractures of the clavicle 
treated conservatively. Injury 19(3): 162-164.

23. Nowak J, Holgersson M, Larsson S (2004) Can we predict long-term 
sequelae after fractures of the clavicle based on initial findings? A 
prospective study with nine to ten years of follow-up. J Shoulder Elbow 
Surg 13(5): 479-486.

24. Zlowodzki M, Zelle BA, Cole PA, Jeray K, McKee MD; Evidence-Based 
Orthopaedic Trauma Working Group (2005) Treatment of acute midshaft 
clavicle fractures: Systematic review of 2144 fractures: On behalf of the 
Evidence-Based Orthopaedic Trauma Working Group. J Orthop Trauma 
19(7): 504-507.

25. McKee MD, Pedersen EM, Jones C, Stephen DJ, Kreder HJ, et al. (2016) 
Deficits following nonoperative treatment of displaced midshaft 
clavicular fractures. J Bone Joint Surg Am 88(1): 35-40.

26. Jeray KJ (2007) Acute midshaft clavicular fracture. J Am Acad Orthop 
Surg 15(4): 239-248.

27. Bostman O, Manninen M, Pihlajamaki H (1997) Complications of plate 
fixation in fresh displaced midclavicular fractures. J Trauma 43(5): 778-
783.

28. Dhoju D, Shrestha D, Parajuli NP, Shrestha R, Sharma V (2011) Operative 
fixation of displaced middle third clavicle (Edinburg Type 2) fracture 
with superior reconstruction plate osteosynthesis. Kathmandu Univ 
Med J 9(36): 286-290.

29. Canadian Orthopaedic Trauma Society (2007) Nonoperative treatment 
compared with plate fixation of displaced midshaft clavicular fractures. 
A multicenter, randomized clinical trial. J Bone Joint Surg Am 89(1): 
1-10.

30. Constant CR, Murley AH (1987) A clinical method of functional 
assessment of the shoulder. Clin Orthop Relat Res 214: 160-164.

31. Judd DB, Pallis MP, Smith E, Bottoni CR (2009) Acute operative 
stabilization versus nonoperative management of clavicle fractures. Am 
J Orthop 38(7): 341-345.

32. Virtanen KJ, Remes V, Pajarinen J, Savolainen V, Bjorkenheim JM, et 
al. (2012) Sling compared with plate osteosynthesis for treatment of 
displaced midshaft clavicular fractures: A randomized clinical trial. J 
Bone Joint Surg Am 94(17): 1546-1553.

33. Wang XH, Guo WJ, Li AB, Cheng GJ, Lei T, et al. (2015) Operative versus 
nonoperative treatment for displaced midshaft clavicle fractures: A 
meta-analysis based on current evidence. Clinics (Sao Paulo) 70(8): 
584-592.

34. Patel M, Patil S, Jog V, Gupta M (2015) Comparision of conservative 
versus operative management in clavicle fractures. Indian J Appl Res 
5(4): 446-448.

35. Vaithilingam A, Ghosh S, Chaudhuri A, Datta S, Gupta G, et al. (2015) 
Fracture clavicle: Operative versus conservative management. Saudi J 
Sports Med 15(1): 31-36.

36. Neer CS (1960) Nonunion of the clavicle. J Am Med Assoc 172(10): 
1006-1011.

37. Douraiswami B, Naidu DK, Thanigai S, Anand V, Dhanapal R (2013) 
Open reduction and plating for displaced mid third clavicle fractures - A 
prospective study. J Clin Orthop Trauma 4(4): 174-179.

38. Shen WJ, Liu TJ, Shen YS (1999) Plate fixation of fresh displaced midshaft 
clavicle fractures. Injury

30(7): 497-500.

39. Postacchini F, Gumina S, De Santis P, Albo F (2002) Epidemiology of 
clavicle fractures. J Shoulder Elbow Surg 11(5): 452-456.

40. Smekal V, Irenberger A, Struve P, Wambacher M, Krappinger D, et al. 
(2009) Elastic stable intramedullary nailing versus nonoperative 
treatment of displaced midshaft clavicular fractures-a randomized, 
controlled, clinical trial. J Orthop Trauma 23(2): 106-112.

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

• Global archiving of articles

• Immediate, unrestricted online access

• Rigorous Peer Review Process

• Authors Retain Copyrights

• Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2018.11.002051

Gyanendra Kumar Jha. Biomed J Sci & Tech Res

http://dx.doi.org/10.26717/BJSTR.2018.11.002051
https://www.ncbi.nlm.nih.gov/pubmed/9840792
https://www.ncbi.nlm.nih.gov/pubmed/9840792
https://www.ncbi.nlm.nih.gov/pubmed/9840792
https://www.ncbi.nlm.nih.gov/pubmed/9250733
https://www.ncbi.nlm.nih.gov/pubmed/9250733
https://www.ncbi.nlm.nih.gov/pubmed/9250733
https://books.google.co.in/books?id=DIJbtgEACAAJ&dq=Gray%27s+anatomy+for+students+2005&hl=en&sa=X&ved=0ahUKEwid0bXi7M7eAhUYXCsKHdOEClIQ6AEISTAF
https://books.google.co.in/books?id=DIJbtgEACAAJ&dq=Gray%27s+anatomy+for+students+2005&hl=en&sa=X&ved=0ahUKEwid0bXi7M7eAhUYXCsKHdOEClIQ6AEISTAF
https://books.google.co.in/books?id=DIJbtgEACAAJ&dq=Gray%27s+anatomy+for+students+2005&hl=en&sa=X&ved=0ahUKEwid0bXi7M7eAhUYXCsKHdOEClIQ6AEISTAF
https://books.google.co.in/books?id=8MiIcu5BB0sC&dq=Atlas+of+human+anatomy++2006&hl=en&sa=X&ved=0ahUKEwje6ebU787eAhVacCsKHcFPDR4Q6AEIJzAA
https://books.google.co.in/books?id=8MiIcu5BB0sC&dq=Atlas+of+human+anatomy++2006&hl=en&sa=X&ved=0ahUKEwje6ebU787eAhVacCsKHcFPDR4Q6AEIJzAA
https://www.ncbi.nlm.nih.gov/pubmed/8132310
https://www.ncbi.nlm.nih.gov/pubmed/8132310
https://www.ncbi.nlm.nih.gov/pubmed/6026010
https://www.ncbi.nlm.nih.gov/pubmed/6026010
https://www.ncbi.nlm.nih.gov/pubmed/5666866
https://www.ncbi.nlm.nih.gov/pubmed/5666866
https://journals.lww.com/jbjsjournal/Citation/1944/26040/CONSERVATIVE_TREATMENT_OF_FRACTURE_OF_THE_CLAVICLE.18.aspx
https://journals.lww.com/jbjsjournal/Citation/1944/26040/CONSERVATIVE_TREATMENT_OF_FRACTURE_OF_THE_CLAVICLE.18.aspx
https://journals.lww.com/jbjsjournal/Citation/1941/23040/A_SIMPLE_METHOD_OF_AMBULATORY_TREATMENT_OF.4.aspx
https://journals.lww.com/jbjsjournal/Citation/1941/23040/A_SIMPLE_METHOD_OF_AMBULATORY_TREATMENT_OF.4.aspx
https://journals.lww.com/jbjsjournal/Citation/1937/19010/A_METHOD_OF_TREATING_FRACTURE_OF_THE_CLAVICLE.24.aspx
https://journals.lww.com/jbjsjournal/Citation/1937/19010/A_METHOD_OF_TREATING_FRACTURE_OF_THE_CLAVICLE.24.aspx
https://books.google.co.in/books?id=UOpkN2i5Y6sC&dq=Rockwood+and+Green%27s+fractures+in+adults+7th+edition+2010&source=gbs_navlinks_s
https://books.google.co.in/books?id=UOpkN2i5Y6sC&dq=Rockwood+and+Green%27s+fractures+in+adults+7th+edition+2010&source=gbs_navlinks_s
https://books.google.co.in/books?id=UOpkN2i5Y6sC&dq=Rockwood+and+Green%27s+fractures+in+adults+7th+edition+2010&source=gbs_navlinks_s
https://books.google.co.in/books?id=UOpkN2i5Y6sC&dq=Rockwood+and+Green%27s+fractures+in+adults+7th+edition+2010&source=gbs_navlinks_s
https://www.ncbi.nlm.nih.gov/pubmed/3554886
https://www.ncbi.nlm.nih.gov/pubmed/3554886
https://www.ncbi.nlm.nih.gov/pubmed/3554886
https://www.ncbi.nlm.nih.gov/pubmed/1205602
https://www.ncbi.nlm.nih.gov/pubmed/1205602
https://www.ncbi.nlm.nih.gov/pubmed/3248891
https://www.ncbi.nlm.nih.gov/pubmed/3248891
https://www.ncbi.nlm.nih.gov/pubmed/15383801
https://www.ncbi.nlm.nih.gov/pubmed/15383801
https://www.ncbi.nlm.nih.gov/pubmed/15383801
https://www.ncbi.nlm.nih.gov/pubmed/15383801
https://www.ncbi.nlm.nih.gov/pubmed/16056089
https://www.ncbi.nlm.nih.gov/pubmed/16056089
https://www.ncbi.nlm.nih.gov/pubmed/16056089
https://www.ncbi.nlm.nih.gov/pubmed/16056089
https://www.ncbi.nlm.nih.gov/pubmed/16056089
https://www.ncbi.nlm.nih.gov/pubmed/16391247
https://www.ncbi.nlm.nih.gov/pubmed/16391247
https://www.ncbi.nlm.nih.gov/pubmed/16391247
https://www.ncbi.nlm.nih.gov/pubmed/17426295
https://www.ncbi.nlm.nih.gov/pubmed/17426295
https://www.ncbi.nlm.nih.gov/pubmed/9390489
https://www.ncbi.nlm.nih.gov/pubmed/9390489
https://www.ncbi.nlm.nih.gov/pubmed/9390489
https://www.ncbi.nlm.nih.gov/pubmed/22710540
https://www.ncbi.nlm.nih.gov/pubmed/22710540
https://www.ncbi.nlm.nih.gov/pubmed/22710540
https://www.ncbi.nlm.nih.gov/pubmed/22710540
https://www.ncbi.nlm.nih.gov/pubmed/17200303
https://www.ncbi.nlm.nih.gov/pubmed/17200303
https://www.ncbi.nlm.nih.gov/pubmed/17200303
https://www.ncbi.nlm.nih.gov/pubmed/17200303
https://www.ncbi.nlm.nih.gov/pubmed/3791738
https://www.ncbi.nlm.nih.gov/pubmed/3791738
https://www.ncbi.nlm.nih.gov/pubmed/19714275
https://www.ncbi.nlm.nih.gov/pubmed/19714275
https://www.ncbi.nlm.nih.gov/pubmed/19714275
https://www.ncbi.nlm.nih.gov/pubmed/26247672
https://www.ncbi.nlm.nih.gov/pubmed/26247672
https://www.ncbi.nlm.nih.gov/pubmed/26247672
https://www.ncbi.nlm.nih.gov/pubmed/26247672
http://www.internationalijar.com/indian-journal-of-applied-research-(IJAR)/file.php?val=April_2015_1427894629__132.pdf
http://www.internationalijar.com/indian-journal-of-applied-research-(IJAR)/file.php?val=April_2015_1427894629__132.pdf
http://www.internationalijar.com/indian-journal-of-applied-research-(IJAR)/file.php?val=April_2015_1427894629__132.pdf
http://www.sjosm.org/article.asp?issn=1319-6308;year=2015;volume=15;issue=1;spage=31;epage=36;aulast=Vaithilingam
http://www.sjosm.org/article.asp?issn=1319-6308;year=2015;volume=15;issue=1;spage=31;epage=36;aulast=Vaithilingam
http://www.sjosm.org/article.asp?issn=1319-6308;year=2015;volume=15;issue=1;spage=31;epage=36;aulast=Vaithilingam
https://jamanetwork.com/journals/jama/article-abstract/327722
https://jamanetwork.com/journals/jama/article-abstract/327722
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3880953/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3880953/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3880953/
https://www.ncbi.nlm.nih.gov/pubmed/10707218
https://www.ncbi.nlm.nih.gov/pubmed/10707218
https://www.ncbi.nlm.nih.gov/pubmed/10707218
https://www.ncbi.nlm.nih.gov/pubmed/12378163
https://www.ncbi.nlm.nih.gov/pubmed/12378163
https://www.ncbi.nlm.nih.gov/pubmed/19169102
https://www.ncbi.nlm.nih.gov/pubmed/19169102
https://www.ncbi.nlm.nih.gov/pubmed/19169102
https://www.ncbi.nlm.nih.gov/pubmed/19169102
https://biomedres.us/submit-manuscript.php
https://biomedres.us/
http://dx.doi.org/10.26717/BJSTR.2018.11.002051

	Conservative Vs Operative Management of Displaced  Midshaft Clavicle Fracture: A Comparative Study
	Abstract
	Introduction
	Materials and Methods
	Conservative Management
	Surgical Management
	Constant and Murley Scoring

	Result
	Patient Demographics
	Gender Distribution
	Laterality of Fracture
	Pattern of Fracture
	Mode of Injury
	Types of Plates Used
	Union Time
	Functional Outcome

	Complications
	Patient Satisfaction

	Discussion
	Conclusion
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Table 8
	Table 9
	Table 10
	Table 11
	Table 12
	Table 13

