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Medial clavicle shaft fractures in children and adolescents: 
differences from adults and management
Noelle S.B. Whytea, Matthew W. Veerkampb and Shital N. Parikhb 

Clavicle fractures are a common injury in the pediatric and 
adolescent population. Most fractures are located in the 
middle third of the clavicle. There has been no information 
in the literature regarding the management of extra-
physeal medial clavicle shaft fractures in this population. 
The objective of this study is to evaluate demographic and 
injury characteristics, management options and clinical 
outcomes of medial clavicle fractures in children and 
adolescents and differentiate them from those in adults. A 
retrospective review was performed at a single institution 
to identify patients with medial clavicle shaft fractures. 
Radiographs, clinical features and patient-reported 
outcomes (QuickDASH) were analyzed. Eight patients 
were identified with medial clavicle fractures. Two fractures 
could not be diagnosed on anteroposterior radiographs. 
Both operative (four patients) and nonoperative (four 
patients) treatment had excellent radiographic and clinical 
outcomes, irrespective of initial displacement. Compared 

to high-energy and life-threatening injuries in adults, these 
fractures in children and adolescents were sports-related 
and isolated fractures. Conservative treatment should be 
considered for medial clavicle fractures in children and 
adolescents. These fractures are distinct from their adult 
counterparts and do not lead to increased morbidity or 
mortality. J Pediatr Orthop B XXX: 000–000 Copyright © 
2022 Wolters Kluwer Health, Inc. All rights reserved.
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Introduction
Clavicle fractures are common in the pediatric popula-
tion, accounting for up to 15% of all fractures [1,2]. More 
than 90% of these fractures are located in the middle 
third of the clavicle [3]. Fractures involving the medi-
al-third of the clavicle are rare and account for only 2–4% 
of all clavicle fractures with most fractures involving the 
physis or sternoclavicular joint [4–8]. A recent epidemio-
logic study from Germany reported that the highest inci-
dence rates of medial clavicle injuries were in the age 
group of 15–21 years for men and 60–65 years for women 
[9]. These fractures in adults are usually the result of 
high-energy mechanisms and are frequently associated 
with other concomitant injuries, some of which may be 
life-threatening. Despite several case series in the adult 
population, there is scant literature on the characteris-
tics and outcomes of these fractures in children and 
adolescents.

The goal of this article is to highlight demographic and 
injury characteristics of extra-physeal, medial clavicle 
shaft fractures in children and adolescents, treatment 
options and functional outcomes after operative and 
nonoperative management of these injuries. The study 
would review the existing literature related to medial 
clavicle shaft fractures in adults and would highlight the 
differences.

Methods
After Institutional Review Board approval, a search of 
the department’s operative database using the Current 
Procedural Terminology code and the electronic medical 
record was performed to identify clavicle fractures from 
January 2004 to August 2018. The search was limited to 
patients less than 16 years of age. The medial clavicle was 
defined according to the Allman classification system of 
medial-third, middle-third and distal third fractures [10]. 
Sternoclavicular joint injuries and medial clavicular phy-
seal fractures were excluded from the current study.

Information related to demographic data, injury circum-
stances, and management related to medial clavicle shaft 
fractures was collected. Radiographs and CT scans (if avail-
able) were reviewed and analyzed for pre- and post-treat-
ment angulation, displacement and shortening. Follow-up 
X-rays were reviewed to evaluate for radiographic healing 
which was defined as bridging callous around the frac-
ture site. Clinical healing was defined when there was no 
pain with palpation over the fracture site or with shoulder 
range of motion. A final assessment of shoulder function 
was performed via survey completion of the QuickDASH 
questionnaire. The QuickDASH is an abbreviated form 
of the disabilities of the arm, shoulder and hand (DASH) 
questionnaire and measures physical function and symp-
toms in people with musculoskeletal disorders of the 
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upper extremity. As a disability-scoring tool, a higher score 
indicates greater impairment. The scores can range from 0 
(no disability) to 100 (severe disability). Continuous data 
are reported as means and range.

Results
In total 178 patients underwent surgical treatment 
of clavicle fracture during the study period. Of these 
patients, four (2.2%) had surgical treatment for a fracture 
of the medial-third clavicle fracture. Further four patients 
treated nonoperatively were identified using electronic 
medical records.

For these eight patients, the average age at the time 
of injury was 14.1 years (range, 9.7–15.8) (Table  1). All 
patients were male and all were right-hand dominant. 
Five fractures were on the right side and three were on 
the left side. Six patients sustained their fractures during 
sporting activities (five American football injuries, one 
basketball injury). One patient was a restrained passenger 
in a motor vehicle collision. One patient was injured dur-
ing an altercation. One patient had undergone previous 
plate fixation for a middle-third clavicle shaft fracture and 
later sustained a peri-implant medial clavicle fracture. All 
fractures were isolated injuries. The fracture could not 
be identified on an anteroposterior radiograph in two 
patients. When deformity was present, it was most accen-
tuated on the apical-oblique radiograph (two patients) or 
CT scan (two patients). Two patients had undisplaced 
extensions towards the medial clavicular physis.

Four patients who had surgical intervention were over 
14 years of age. One patient had 2  cm shortening of the 
injured side compared to the contralateral side. One patient 
had an initial trial of nonoperative management but had 
increased angulation at 6 weeks follow-up. All four patients 
underwent fixation with plates and screws. Two patients 
had a fixation with an anatomic distal clavicle plate from 
the ipsilateral side that was rotated 180° and placed across 
the superior aspect of the medial clavicle, with locking uni-
cortical screws medially and nonlocking bicortical screws 
laterally (Fig. 1). One patient with a peri-implant fracture, 
underwent fixation with an anatomic anterior locking plate 
as the previous plate was on the superior aspect of the 
clavicle (Fig. 2). Another patient had a contoured limited 

contact dynamic compression plate with locking screws 
throughout. No complications were encountered intra-op-
eratively or in the perioperative period. One patient had 
hardware removal 3.5 months after the index procedure for 
hardware irritation. Seven of the eight fractures went on 
to successful union at the mean of 39.8 days (range, 28–
66 days), one patient did not return for post-op radiograph 
but was available for clinical follow-up (Table 2).

Seven patients completed phone surveys for collection 
of patient-reported outcomes at a mean follow-up of 
5.5 years (range: 2.2–11.4) (Table  2). One patient com-
pleted the questionnaire in the clinic. Five of the eight 
patients had a QuickDASH score of 0, indicating no dis-
ability. One patient, who worked as a roofer, scored 22.7, 
indicating mild difficulty with his labor-intense job. None 
of the other respondents had any limitations in sports or 
work. All had returned to their preinjury level of activity. 
One patient was more competitive than before his injury.

Discussion
Extra-physeal medial-third clavicle fractures are uncom-
mon injuries in children and adolescents. The character-
istics and outcomes of these fractures have not yet been 
reported in this patient population. Most reported cases 
of medial clavicle fracture in children and adolescents 
either involve the medial clavicular physis or sternoclav-
icular joint [3,11–13]. When literature is scant, treatment 
recommendations are often extrapolated from published 
studies in adults.

The clavicle is an S-shaped bone and the medial-third of 
the clavicle has about 30° apex anterior angulation [14] 
(Fig. 3). It is important to note that standard anteropos-
terior radiographs can miss the fracture or underestimate 
the magnitude of deformity as the angulation is often in 
the axial plane. This was the case in two of our patients. 
The overlap of the medial clavicle, sternum, ribs, lungs 
and spine makes it difficult to evaluate the medial clavicle 
fracture. A serendipity view with a 15–45 degree cephalic 
tilt or CT scan can identify the fracture and magnitude of 
deformity (Figs. 1 and 4).

A recent systematic review and meta-analysis of the man-
agement of 142 medial clavicle fractures in adults found 

Table 1 Patient demographics, mechanism of injury and fracture displacement

Patient Age at injury (years) Sex Side of injury Mechanism Fracture angulation (degrees) Fracture translation/shortening (cm)

1 13.8 Male Right Football* 42 100%/0
2 13.5 Male Left Fight 0 100%/2
3 15.2 Male Right Football* 96 0/0
4 15.8 Male Right Football* 50 0/0
5 9.7 Male Right MVA* 0 0/0
6 15.8 Male Right Football* 70 0/0
7 14.3 Male Left Basketball 50 0/0
8 14.7 Male Left Football* 0 50%/0

(comminution)

MVA, motor vehicle accident.
*American football
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improved function, faster return to work and decreased 
nonunion and malunion incidence in 59 patients who 
underwent surgical fixation compared to those who 
had nonoperative management [15]. In addition, plate 
and screw fixation patients fared better than those who 
underwent fixation with tension band constructs, K wires 
or suture fixation. Conversely, the systematic review of 
the literature by Asadollahi and Bucknill [16] found that 

nonoperative management of 220 medial clavicle frac-
tures in adults resulted in an overall low nonunion rate and 
favorable functional outcome. The indications for opera-
tive management from their review were displacement, 
open fractures and segmental injures. The indications for 
fracture fixation in our series were individualized. If the 
deformity was unacceptable or if there was a progressive 
increase in deformity or pain, then operative treatment 

Fig. 1

(a) The displaced medial-third clavicle fracture is difficult to visualize on anteroposterior radiograph, (b) The angulation can be appreciated on the 
serendipity view with the radiograph beam tilted in a cephalic direction. (c, d) The fracture was stabilized using an inverted ipsilateral distal clavicle 
locking plate.

Fig. 2

(a) A peri-implant medial-third clavicle fracture. (b) An anatomic anterior locking plate was used for fracture fixation.

Table 2 Treatment and outcomes

 Treatment Time to union (days) Follow-up (years) QuickDASH score

1 Nonoperative 34 6.3 0
2 Nonoperative N/A 5.7 6.8
3 Operative 66 3.4 6.8
4 Operative 30 3.1 22.7
5 Nonoperative 28 6.4 0
6 Operative 47 2.2 0
7 Operative 34 11.4 0
8 Nonoperative 30 0.5 0
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was considered. Based on satisfactory clinical and radi-
ographic outcomes of four patients treated nonopera-
tively, the amount of fracture displacement could not 
justify operative treatment. Our case series is too small 
to provide an algorithm for indications for operative or 
nonoperative treatment of these fractures. In absence of 
significant advantages of operative treatment, our recom-
mendation would be an initial trial of nonoperative treat-
ment for these fractures. The decision and debate about 
operative or nonoperative treatment of medial clavicle 
shaft fractures in the adolescent patient are similar to 
fractures of the middle-third of the clavicle. Until higher 
levels of research evidence suggest better outcomes with 
operative treatment in patients 16 years and younger, the 
standard of treatment for the management of these frac-
tures should be nonoperative treatment.

If operative treatment is considered, the options for sur-
gical fixation of medial-third clavicle fractures include 
elastic intramedullary nailing, plates and screws and 
hook plates [17–22]. Sidhu et al., [18] performed a retro-
spective review of 27 medial clavicle injuries which were 
managed operatively in adults. These fractures were 
fixed with a lateral clavicle plate rotated and contoured 
to fit the medial clavicular anatomy (15 patients), a distal 

radius plate (four patients) or a standard locking compres-
sion plate (two patients). They reported good outcomes 
for surgical intervention as indicated by a 96% return 
to sport and no intraoperative or postoperative com-
plications [18]. Titchener et al. [23] reported excellent 
outcomes in all eight patients (mean age of 31.3 years) 
with medial clavicle fractures treated with an inverted 
distal clavicle plate. Our preferred method for fixation of 
a medial-third clavicle fracture is with plate and screws. 
Due to the low incidence of these fractures, there are no 
commercially available peri-articular plates for medial 
clavicle fractures. The distal clavicle peri-articular plate 
can be rotated 180 degrees to match the curve of the 
medial clavicle. This would allow for a cluster of at least 
three locking screws into the smaller medial segment and 
bicortical nonlocking screws laterally

When comparing our series with the adult literature it is 
clear that these are distinct entities. Medial clavicle frac-
tures in adults are due to high-energy mechanisms and 
have been shown to have an 81% incidence of associated 
injuries – most commonly thoracic trauma [15,16,24]. 
Other concomitant injuries include craniocerebral inju-
ries as well as injuries at shoulder/upper arm [25]. Salipas 
et al. [24] performed a retrospective review of 68 medial 
clavicle fractures managed at their Level 1 trauma center. 
Their incidence was higher than in previous studies at 
15.4%. They noted the in-hospital mortality rate to be 
4.4%. Throckmorton and Kuhn [4] reviewed 57 medial 
clavicle fractures in their cohort. They found that 84% 
were associated with motor vehicle accidents and 90% of 
patients had associated multi-system trauma. They also 
found a mortality rate of 20% within 1 month of injury as 
a result of their other traumatic injuries. Concerns over 
the deleterious effects of displaced medial clavicle frac-
tures on other surrounding structures as well as the high 
nonunion rate (8–14%) and poor patient outcomes with 
nonoperative management have led some to favor surgical 
stabilization of these injuries [7,17,18,26]. Neurovascular 
complications that have been associated with medial 
clavicle fractures include pseudoaneurysm formation, 

Fig. 3

The shape of the medial clavicle on CT scan shows the curve with 
anterior apex (*)

Fig. 4

(a) It is difficult to evaluate the extent of displacement/angulation on anteroposterior view. (b) CT scan shows the posterior displacement of the 
proximal fragment which is 100% translated.
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subclavian arterial thrombosis and brachial plexus palsy 
[27–30]. In contrast to adults, our patients did not have 
any associated injuries and often sustained their fractures 
from direct impact during sporting incidents. The low-en-
ergy mechanism of injury, presence of adjacent medial cla-
vicular physis and plasticity of the bone may explain the 
absence of other associated injuries during medial clavicle 
fractures in children and adolescents. There were no sys-
temic complications or mortality in our patient cohort.

Our study is limited by its retrospective nature and the 
small size of the cohort. These fractures in children and 
adolescents are frequently due to sports injuries and 
occur as isolated injuries. The outcomes of operatively 
and nonoperatively managed fractures are excellent, 
based on patient-reported outcomes. Thus nonopera-
tive treatment should be considered for these fractures 
in children and adolescents. In the future, a multicenter 
study would allow to evaluate a larger cohort of patients 
with medial clavicle shaft fractures.

Conclusion
Medial clavicle fractures in the pediatric and adolescent 
population are uncommon. They primarily occur as iso-
lated injuries during sports. When suspicion is strong and 
radiographs are negative, a serendipity view or CT scan 
would aid diagnosis. An initial trial of nonoperative treat-
ment should be considered. If operative treatment is cho-
sen, an ipsilateral distal clavicle peri-articular plate could 
be used for fracture fixation. The outcomes of operatively 
and nonoperatively managed fractures are excellent. 
These fractures are distinct from adult fractures which 
are associated with significant morbidity and mortality.
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