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ABSTRACT 

Background: Clavicle fractures are representing 2.6% of total body fractures. The common fracture is the midshaft fracture of the 
clavicle. The outcomes of non-operative treatment are not preferred nowadays, so the trend to surgical treatment of these 
fractures has grown.  

The aim of the work: The current study aimed to compare the outcomes of conservative and operative treatment of displaced midshaft 
clavicular fractures with plate fixation to clarify the merits and possible disadvantages of each method. 

Patients and Methods: Twenty patients as a convenient sample were included. These patients were subdivided into two groups, group 
I for conservative treatment and group II for operative treatment with plate fixation. All patients will be subjected to complete 
history taking, clinical, general &local examination, a standard anteroposterior view of the clavicle was done and follow up 
average 6 months.  

Results: At the end of follow up period, according to Constant Shoulder Score (CSS), 11 patients had excellent results (CSS: < 11), 4 
patients had good results (CSS: 11-20), 3 patients had fair results (CSS: 21-30), 2 patients had poor results (CSS: >30).  Pain 
VAS was significantly higher in group I compared with group II. There is a significant difference found between the groups as 
regard (outcome, pain VAS, the strength of abduction and the extent of internal rotation) P value < 0.05. There is no significant 
difference found between the groups as regard (socio-demographic data, comorbidities, fracture characteristics, fractures 
classification, degree of forward flexion, degree of lateral elevation and extent of lateral rotation) P value >0.05.  

Conclusion: Operative treatment with plate fixation is better than conservative treatment in management of pain, high union rate, good 
functional outcomes and greater patients satisfactory after displaced mid shaft clavicular fractures. 
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INTRODUCTION 

Clavicular fractures constitute about 4% of all 
fractures. They are commonly encountered as 
fractures of the midshaft about 76% of all clavicle 
fractures in one large series [1].  

In the elderly, clavicular fractures are primarily 
occurring in females, caused by a low-energy 
mechanism of injury such as a fall from a standing 
height. In the young, fractures of the clavicle are found 
predominantly in males and are secondary to a high 
energy direct trauma sustained in sports, a motor car 
crash [1,2]. 

The clavicle has peculiar anatomic features, it is S-
shaped with a wide medial end convex forward and a 
thin lateral end concave forward, both medial and 
lateral ends are flattened. Middle third fractures 
account for 80% of all clavicle fractures. Fracture 
clavicle according to Allman classification is divided 
into three groups. Group I, fracture of middle third 
(80%) which is sub classified into two types either 
incomplete or complete displacement. Group II, 
fracture of the distal third (15%). Group III, fracture of 
the proximal third (5%) [3]. 

There has been a trend in the past few years to 
increase operative treatment. As this injury usually 
affects young, active patients, the objective of the 
treatment is to obtain early union and subsequently a 
rapid return to prior function. Favorable results with 
surgical treatment for middle-third clavicle fractures 
have been reported [4]. 

AIM OF THE WORK 

This study aimed to compare clinical outcomes of 
conservative and operative treatment with plate fixation 
of displaced mid shaft clavicular fractur. 

PATIENTS AND METHODS 

This prospective study was carried out on 20 adult 
patients, who have displaced midshaft clavicular 
fracture. These patients were divided into: group I, for 
conservative treatment by standard sling im-
mobilization for six weeks, and group II for operative 
treatment with plate fixation. This was achieved at the 
Orthopedic Department [Al-Azhar University Hospital, 

Damietta] and Al-mahalla General Hospital, from 
December 2019 to September 2020. 

Inclusion criteria were adult patients age more 
than 18 years old; displaced midshaft clavicular 
fractures (simple or wedge comminuted (Type 2 B1) 
and isolated or comminuted segmental (Type 2B2) 
according to Robinson's classification; no medical 
contraindications to general anesthesia, and displaced 
fractures. On the other side, the exclusion criteria 
were fractures involving the proximal or distal third of 
the clavicle; pathological fractures; associated neuro-
vascular injury, or open fracture.  

Surgical technique of plate fixation [Figure 1]: 

Surgery was completed under general anesthesia; 
the patient was placed in semi-setting position with a 
small pad behind the shoulder. The entire shoulder 
girdle, including the sternum was prepared and draped 
so that the upper extremity can be used to mobilize the 
lateral fragment to help in reduction [5]. 

The proximal and distal parts of the clavicle are 
marked on the skin and an incision is made over the 
fracture site. An oblique incision is made along the 
upper surface of the clavicle. The skin and sub-
cutaneous tissues were incised and reflected upward 
permitting identification of the underlying myofascia, 
protecting any obvious cutaneous nerve branches and 
reflected upward. This layer, showing the deltopectoral 
muscle attachment was raised as contiguous flaps and 
was preserved so that a two-layers are closed and 
were achieved over the plate [6]

. 

 Next, the fracture site was identified by full 
exposure of the proximal and distal fragments. The 
fracture ends were reduced with reduction forceps, and 
the clavicle was realigned. Butterfly fragment was fixed 
by inter-fragmentary screws either separately or 
passed through the plate [7]

.  

With the fracture reduced, the fracture was 
temporarily fixed with 2.0 mm Kirschner wire applied 
perpendicular to the fracture line. The plate was 
applied to the clavicle and was secured to the medial 
and lateral fragments with bone reduction forceps; the 
plate was bent to follow the contour of the clavicle. A 
drill-and-tap preparation sized to the screw was then 
used to fix the plate to the clavicle.  A minimum of three 
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screws were placed on either side of the fracture such 
hat purchase was achieved through all six cortices of 
bone [8]

.  

Once all of the screws have been inserted, the field 

is irrigated with normal saline. Then the standard 
closure is performed for myofascia and subcutaneous 
tissue and then the skin is closed by non-absorbable 
sutures [8]

. The arm is placed in a sling after surgery [8]. 

  

  

  

 
 

Figure (1): Steps of surgical technique 
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Postoperative management and rehabilitation:  

 The postoperative x-ray included not only the 
fracture site and internal fixation [to verify fracture 
alignment and hardware placement], and the lung to 
make sure that no injury has occurred during surgery. 
When comfortable, the patient was discharged from the 
hospital and wound care continued until the removal of 
the sutures at the 2nd week post-operative visit [9]

. 

 Early postoperative isometric exercises for the 
rotator cuff were initiated; but isometric strengthening 
of the trapezius and deltoid muscles was delayed until 
their suture junction was healed securely (3 to 4 
weeks). Range of motion after surgery was not 
permitted past 45° of flexion in the plane of the scapula 
until there were clinical signs of the union, usually at 4 
to 6 weeks [10]

. 

When clinical or radiographic union was present, 
the patient had the choice to start a full range of motion, 
particularly forward elevation (using an overhead 
pulley) and external rotation (using a cane or stick). 
Hyperextension-internal rotation can also be added. 
Resistive exercises of the deltoid, cuff, trapezius, and 
scapular muscles were introduced gradually to the 
rehabilitation program. When radiographic union was 
present, full active use of the arm was permitted. The 
patient was not permitted to return to full, strenuous 
work or athletic activities until there was a nearly full 
range of shoulder motion, and the strength had 
returned to the near normal [11]. 

Methods of patient assessment: 

The functional outcome was assessed using the 
Constant Shoulder Score (CSS) [12]

 adopted by the 
European Society for Shoulder and Elbow Surgery 
(ESSES). This scoring system consists of four 
variables that were used to assess each shoulder 
separately. The subjective variables are pain and ADL 
(sleep, work, recreation / sport) which give a total of 35 
points. The objective variables were the range of 
motion and the strength which give a total of 65 points. 

Grading of the Constant Shoulder Score: 

A difference between normal and abnormal side 
more than 30 was considered “poor”, from 21-30 was 
considered “fair”, from 11-20 was considered “good” 

and less than 11 was considered “excellent” Constant 
Shoulder Score [12]. 

Statistical Analysis 

All data were collected, tabulated and statistically 
analyzed by SPSS (Statistical package for the social 
sciences) 22.0 for windows (SPSS Inc., Chicago, IL, 
USA). Data were tested for normal distribution using 
the Shapiro Wilk test. Qualitative data were 
represented as frequencies and relative percentages. 
Chi square (χ2) and Fisher exact tests were used to 
calculate the difference between qualitative variables 
as indicated. Quantitative data were expressed as 
mean ± SD (Standard deviation) for parametric and 
median and range for non-parametric data. 
Independent “t” and Mann Whitney tests were used to 
calculate differences between quantitative variables in 
two groups for parametric and non-parametric 
variables respectively.  All statistical comparisons were 
two tailed with significance level ≤ 0.05. 

RESULTS 

All of the 20 patients included in this study had a 
follow up average of at least 6 months. 
Objective assessment of the final condition was done 
for all patients.   

Socio-Demographic characteristics between the 
two groups showed that, the mean age of patients in 
group I was 34.17±7.35 years; eight patients (80%) 
were males; the mean body mass index [BMI] was 
25.74 kg/m2. In group II, the mean age was 37.50± 
9.45 years, 7 patients (70%) were males and the mean 
BMI was 26.12 kg/m2 [Table 1].             

 Regarding fracture characteristics, in group I, 70% 
had fractures on the right side. Fracture due to direct 
fall on the shoulder was reported in 60 % and direct 
trauma in 40 %. In group II, 60% had fractures on the 
right side. Fractures due to direct fall on the shoulder 
were found in 70 %, direct trauma in 20% and fall on 
the outstretched hand in 10% (Table 2).  

CSS for the group I revealed that, there were two 
patients (20.0%) who were poor, 2 patients (20%) were 
fair, 2 patients (20%) were good and 4 patients (40%) 
were excellent. In group II, there was one patient that 
was fair, two patients (20%) were good and 7 patients 
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(70%) were excellent. The VAS was significantly higher 
in group I compared to group II (Table 3). 

The strength of abduction: in group I: four patients 
(40%) had a strength of abduction > 10 kg, two patients 
(20%) had a strength of abduction equals 10 kg, two 
patients (20%) had a strength of abduction of 5-9 kg 
and two patients (20%) had a strength of abduction of 
<5 kg. In group II, 7 patients (70%) had a strength of 
abduction > 10 kg, two patients (20%) with a strength 
of abduction equals 10 kg and one patient (10%) with 
a strength of abduction of 5- 9 kg (Table 4). The extent 
of internal rotation: In group I, 60% can achieve internal 
rotation with the thumb reaching the dorsal T12 
vertebra, 20% can achieve internal rotation with the 
thumb reaching the waist (L3 vertebra) and 10% can 

achieve internal rotation with the thumb reaching 
buttock. In group II, 70% can achieve internal rotation 
with the thumb reaching the interscapular region, 10% 
can achieve internal rotation with the thumb reaching 
the dorsal T12 vertebra, and 10% can achieve internal 
rotation with the thumb reaching the waist (L3 vertebra) 
(Table 5).  

Finally, there was a significant difference regarding 
pain, a strength of abduction and extent of internal 
rotation. However, no significant difference was 
detected regarding comorbidities, characteristics of the 
fracture, type of fracture, the degree of forward flexion, 
degree of lateral elevation and extent of lateral rotation 
or demographic data.  

 

 
 

Table [1]:  Socio-Demographic characteristics between the studied groups 

Socio-Demographic characteristics Group I 
(n=10) 

Group II 
(n=10) 

t /ꭓ2 P 

Age (years) [Mean ± SD] 34.17 ± 7.35 37.50 ± 9.45 0.879 0.391 

Gender (n, %) Female 2 (20%) 3 (30%) 0.392 0.531 

Male 8 (80%) 7 (70%) 

BMI (kg/m2) [Mean ± SD] 25.74 ± 2.96 26.12 ± 3.57 0.259 0.798 
 

Table (2): Fracture characteristics between the two studied groups 

 Group I Group II ꭓ2 P 

Side Right 7 (70%) 6 (60%) 0.219 0.639 

Left 3 (30%) 4 (40%) 

Mode Direct trauma 4 (40%) 2 (20%) 1.74 0.418 

Fall on the shoulder 6 (60%) 7 (70%) 

Fall on outstretched 0 (0.0%) 1 (10%) 
 

Table (3): Outcome and pain VAS between the studied groups according to constant shoulder score. 

 Group I Group II χ2 P 

Outcome Excellent 4 (40%) 7 (70%) 4.87 0.034* 

Good 2 (20%) 2 (20%) 

Fair 2 (20%) 1 (10%) 

Poor 2 (20%) 0(0.0%) 

Pain  [VAS] Mean ± SD 4.2 ±0.758 3.11 ± 0.947 2.84 0.011* 
 

Table (4): The strength of abduction among studied groups 

The strength of abduction Group I Group II χ2 P 

> 10 kg 4 (40%) 7 (70%) 4.25 0.032* 

10 kg 2 (20%) 2 (20%) 

5 – 9 kg 2 (20%) 1 (10%) 

< 5 kg 2 (20%) 0 
 

Table (5): The extent of internal rotation among the studied groups 

Extent of internal rotation Group I Group II ꭓ2 P 

Thumb reaching the interscapular region 0 7 (70%) 12.6 0.014* 

Thumb reaching the dorsal T12 vertebra 6 (60%) 1 (10%) 

Thumb reaching the waist 2 (20%) 2 (20%) 

Thumb reaching the lumbosacral Junction 1 (10%) 0 

Thumb reaching buttock 1 (10%) 0 
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In the next, we present the radiology of two patients. The first presented patient was a male patient, 35years 
old. This patient was treated conservative. He had a direct trauma in his left shoulder.  Patient injury is Robinson 
type 2B1. Follow up durations are 6 months (fig.2 a-e). The second presented patient was a female patient, 19years 
old. This patient was treated operative by plate fixation. She had direct fall on the left shoulder. Patient injury is 
Robinson type 2B1. Follow up duration are 6 months (fig 3 a-f) 

A B C 

D E 

 
 
 
 

Figure (2): The first patient treated conservatively: here are the x-rays at the first day of trauma (A), One (b), Two 
(C), Four (D) and Sixth (E) months after treatment                

 
A 

 
B C 

D E F 

Figure (3): The second patient treated by plate fixation: here are the x-rays: preoperative (A), Four days (b), One 
month (C), two months (D) four months (E) and six months (F) after treatment                
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DISCUSSION 

Here, we presented the results of 20 adult patients 
diagnosed as having displaced midshaft clavicular 
fracture. These patients were divided into   group I for 
conservative treatment and group II for operative 
treatment with Plate fixation. 

Patient demographic in the current study is 
comparable with the study of Qvist et al. [13] in which 
Mean age, was 39 ranged between (18 to 60), and in 
operative group the mean age was 40 ranged between 
(18 to 60), Male vs female, in non-operative group was 
55:16, and was 64:11 in operative group, and there 
was no significant difference found between the 
groups.  

 Regarding fractures characteristics, our results are 
in line with the results of the study of Salama et al. [14] 
in which 16 patients with acute displaced fracture 
midshaft clavicle, treated primarily by plate and screw. 
There were nine (56.25%) right side fractures and 
seven (43.75%) fractures on the left side. There were 
six (37.5%) cases of sport injuries, four (25%) cases of 
motorcycle accidents, one case (6.25%) of car 
accidents, and five cases (31.25%) of falling. 

Regarding the outcome, this comes in in line with 
the study of Naveenet al. [15]. They reported the union 
of the fracture was about 93% of the cases in group 1, 
whereas the union of the fracture was about 100% of 
the cases in group 2. The union of the fracture was 
good and early seen in more cases of group 2 than 
group 1. About 73% of cases were highly satisfied with 
the treatment at the end of 6 months in group 1, 
compared with group 2 where 83% of cases were 
highly satisfied with the treatment, nonunion and Mal-
union rates were higher in nonoperative group 
compared with operative group. 

Furthermore, in the current study, the pain score 
was higher in group I than group II. These results are 
supported by the study of Eden et al. [16], who used 
three different therapeutic modalities for patients with 
displaced midshaft clavicular fractures. They showed 
good or excellent results after one year. However, one 
can observe advantages of surgical treatment than 
nonoperative treatment for special characteristics. The 
reduction of pain was higher in operative than 

conservative treatment in the early postoperative 
phase.  

The results of abduction strength in the current work 
are supported by the study of Mckee et al. [17], who 
found a decrease in the strength in the arm that was 
treated nonoperatively. The strength of abduction was 
(67%) of that of the other arm. In another study, Nowak 
et al. [18], found that 46% of conservative treatment 
cases were not satisfied and not considered 
themselves fully recovered, 29% of them had pain with 
activity and 9% had pain at rest. 

Moreover, regard extent of internal rotation, our 
results are comparable to Matsumura et al. [19]. They 
reported shortening of the clavicle which decreased 
external rotation of the clavicle and posterior tilting with 
elevation. The mal-union of the clavicle occurs with 
shortening >15 mm.  

Conclusion: Operative treatment with plate and 
screws was better than non-operative treatment of 
midshaft clavicular fractures in adults due to high union 
rate, reduction of pain, good functional outcomes, and 
return to activities of daily living. However, the small 
sample size is a limiting step that prevent 
generalization of results.  
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