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Abstract
Background
Variable epidemiological data are known on medial clavicle fractures (MCFs).

Aim
To obtain demographic information regarding the etiopathogenesis of MCFs.

Materials and methods
All fractures were radiographically evaluated. Age; gender; side; date of fracture; fragment dislocation;
associated fractures; fracture mechanism were collected. Three age groups were distinguished.

Results
1096 patients were enrolled: 29 (2.6%) had an MCF. Nineteen (66%) were males; mean age was 51.6 years
(SD±24.4; range: 18-87). The right side was involved in 19 cases (66%). Nineteen fractures (66%) were un-
displaced. Five patients (16.6%) had associated fractures.

Accidental falls represent the main cause of fracture. In advanced age (Group III), simple fall was the only
cause of fracture. On the occasion of a fall, the right side was significantly more involved (p <0.05). Sports
injuries were responsible for 22.2% of fractures, but for 42.9% of fractures in younger patients (Group I).
Traffic accidents were responsible for five fractures (16.7%).

During the sunny seasons, the highest number of fractures occurred; the vast majority of fractures (83.3%)
occurred on working days (p <0.05).

Conclusions
Medial clavicle fractures represent 2.6% of all clavicle fractures. Middle-aged males and the right side are
more involved. Two-thirds of fractures are un-displaced. Accidental falls represent the main cause of
fracture. During sunny seasons, the highest number of fractures occurred.

Categories: Radiology, Orthopedics
Keywords: medial clavicle fracture, clavicle fracture, epidemiology of medial clavicle fractures, medial clavicle
fractures demographics, mechanism of medial clavicle fracture

Introduction
Fracture of the medial third of the clavicle is a rare event. It is equally known that these fractures mainly
occur in middle-aged males following traffic accidents [1]. A recent systematic review, which collected data
extrapolated from 17 studies, has shown that acute medial clavicle fractures are frequently associated with
other traumas (mostly thoracic) that are extra-articular in 60% of cases and that the incidence of non-union
is 5% [1].

However, very little data have emerged from epidemiological studies conducted on a considerable number of
patients [2-8]. Furthermore, these data were taken from people who live in places with different degrees of
urbanization, which have a great impact on the behavior, lifestyle, and customs of a community.

In addition, the normal anatomy of the clavicle is affected by morphological and morphometric differences,
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which might probably vary the least mechanical strength areas of the bone [9].

We have conducted an epidemiological study on a considerable sample of patients with clavicle fracture and
inhabitants in a suburban area in order to obtain demographic information and data relating to the
etiopathogenesis of medial clavicle fractures.

Materials And Methods
This studied cohort is constituted by all patients admitted to the Emergency Department of our
hospital between January 1st, 2011 and April 1st, 2021, in a suburban area of Italy where live around 126,000
people. Patients with clavicular fractures were identified by using the International Statistical Classification
of Diseases and Related Health Problems (ICD-10). All patients were clinically and radiographically
evaluated within 24 hours from injury. Antero-posterior and 35° tilted radiographic (Zanca) views were used
to classify the fractures. Patients aged under 18 years; with medial clavicle physeal injuries; with clavicle
bifocal fracture and those whose fractures could not be well documented because the scarce quality of
radiograms were excluded. Only permanent residents in the territory were included. The population
consisted of mixed urban and rural people. Data relative to the last census indicate that the average age of
the population is 43.8 years. All fractures were radiographically evaluated independently by two of the
authors to confirm that the anatomical fracture pattern was correlated with the coding. If there was any
disagreement between measurements, a consensus meeting with the senior author (SG) was undertaken to
determine the most accurate value.

In agreement with Robinson’s classification, medial clavicle fractures have been considered those where the
involved portion corresponded to the fifth of the bone lying medial to a vertical line drawn upwards from the
center of the first rib [3,1]. Fractures were considered displaced when the displacement of the major
fragments was greater than 100% [3]. Therefore, four groups of medial clavicle fracture were identified: Type
1A: extra-articular un-displaced fractures; Type 1B: extra-articular displaced fractures; Type 2A: intra-
articular un-displaced fractures; Type 2B: intra-articular displaced fractures.

Clinical records of all patients were examined in order to collect information regarding age; gender; side;
date of fracture; dislocation of fragments; associated fractures and eventual associated death. The causes of
the fracture were grouped as: sports injury; simple fall; road-traffic accident; fall from height, and direct
frontal blow. Three groups of patients were arbitrarily distinguished: those aged between 18 and 45 years
(Group I); between 46 and 75 years (Group II), and >76 years (Group III).

We hereby certify that the manuscript entitled “The Rare Medial-End Clavicle Fractures: Epidemiological
Study on Inhabitants of a Suburban Area” has been approved by the local IRB "ICOT Polo Pontino" with the
approval number 12/2020.

Results
A total of 1096 patients were enrolled for the study. Of these, 29 (2.6%) had a fracture of the medial end of
the clavicle, 866 (79.0%) sustained a diaphyseal fracture, and 201 (18.4%) a lateral fracture. Nineteen of the
29 patients (66%) were male; 10 (34%) were female. The average age of the 29 patients was 51.6 years
(SD±24.4; range 18-87). The right side was involved 19 times (66%).

Table 1 shows data relating to the demographic characteristics of the patients (age and gender), causes, and
time at which the fracture occurred (season and day of the week) with respect to the three age groups
(Groups I-III).
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 Group I (18-45 y) Group II (46-75 y) Group III (>76 y)

 M F M F M F

A1 5 (50%) 0 1 (12.5%) 2 (50%) 1 (50%) 4 (100%)

A2 2 (20%) 1 (100%) 2 (25%) 1 (25%) 0 0

B1 2 (20%) 0 1 (12.5%) 1 (25%) 1 (50%) 0

B2 1 (10%) 0 4 (50%) 0 0 0

       

A1=Undisplaced extra articular fracture    

A2 = Undisplaced intra articular fracture    

B1= Displaced extra articular fracture    

B2= Displaced intra articular fracture    

TABLE 1: Baseline characteristics of the studied group.

Nineteen fractures (65.5%) were un-displaced. No statistically significant differences emerged by correlating
gender and age with the type of fracture (un-displaced-displaced; intra-extra-articular).

Five (17.2%) of the 29 patients had associated fractures: four patients had multiple rib fractures and one
pneumothorax; one had an ipsilateral humeral head fracture.

Accidental falls represent the main cause of fracture regardless of age. Patients who sustained a medial end
clavicle fracture consequently to an accidental fall were significantly older (p<0.01).

In Group III, a simple fall was the only cause of the fracture (Figure 1). On the occasion of a fall, the
possibility that the right side is more involved is statistically significant (p<0.05).

FIGURE 1: Mechanisms of trauma responsible for medial clavicle
fracture; three groups according to age were distinguished.
Fall from height and direct frontal blow did not cause medial clavicle fractures in our series.

Considering the whole studied cohort, sports injuries are responsible for 20.6% of fractures, but for 45.5% of
fractures in Group I. Significant differences were found between groups regarding frequency and cause of
the fracture (p<0.05).

Road traffic accidents were responsible for five (17.2%) of the 29 fractures. None of our patients sustained a
medial-end clavicle fracture following a fall from height or direct frontal blow.
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During the sunny seasons (spring-summer), the highest number of fractures occurred (19 fractures = 65.5%)
(Figure 2).

FIGURE 2: Distribution of the medial clavicle fractures according to
seasons, in the three aged groups.

Only five (17.2%) of the 29 patients sustained fractures during the weekend. On working days, the average
age of subjects who had medial-end clavicle fracture is significantly higher than that of patients who had
fracture on the weekend (p<0.01) (Figure 3).

FIGURE 3: Distribution of medial clavicle fractures during the week in
the three aged groups.

Discussion
The medial clavicle fracture is historically considered rare. Therefore, data relating to the prevalence of this
fracture can only be extrapolated from epidemiological studies conducted on a considerable sample of
patients. Our study is among the few studies conducted on a cohort consisting of over 500 patients [1-
5,7,8,10].

Literature indicates that the prevalence of the medial clavicle fracture ranges between 1.6% (Chinese
population) and 15.4% (Australian population) [11,6]. The milestone studies on clavicle epidemiology report
a prevalence of 4.5%, 3%, 2.8%, 2.6%, and 1.9%, respectively [7,2,3,4,8]. In the Throckmorton and Kuhn [5]
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series, the prevalence was 9.3%. Authors suspected that this high percentage might be attributed to the use
of CT performed on all 593 patients. On the other hand, in the Salipas et al [6] series, consisting of 440
patients who underwent radiography only, the prevalence rises to 15.4%. It is plausible that these
discrepancies are the consequence of the marked individual anatomical differences present in the clavicle.
These differences refer to the different sinuosity of the lateral and medial curve [12]; clavicle index [9]; the
presence of accessory joints [13], and the shape and spatial arrangement of the articular facets. De Palma [9],
in a masterly monograph, described a definite relationship between the severity of the curves and the length
of the bone. Therefore, the same traumatic event (for example a simple fall or a road traffic accident) can
cause a clavicle fracture at different points of the bone depending on the sinuosity or straightness of the
clavicle.

From a systematic review, relative to the medial clavicle fracture, emerged that males are involved in 78% of
cases [1]. In our series, 66% of fractured patients were male. This is probably due to the greater involvement
of young males in motor vehicle accidents. It is also plausible that males are more predisposed to have this
type of fracture because they continue, over time, unlike females, to practice collision or contact sports or
bike rides.

In the Throckmorton and Kuhn, Nordqvist et al, Robinson, and Salipas et al series, the mean age of patients
with medial clavicle fracture was respectively 46, 51, 52, and 53 years [5,2,10,6]. In this series of patients, the
average age was 51 years. These values are certainly higher than those that refer to the mean age of patients
with clavicle fractures (without specifying the fracture site). In fact, Nordqvist et al, Postacchini et al, and
Robinson encountered a mean age of 27, 29, and 33 years, respectively [2,4,3]. Therefore, it is plausible that
the increase in the incidence of medial clavicle fracture in elderly persons may be related to the fact that the
progressive senile osteopenia makes the trabecular bone of the clavicle end more prone to fracture.

A systematic review showed that the right side is involved in 46% of cases [1]. In this series of patients, two-
thirds of patients reported a medial clavicle fracture of the right side. Since in this studied group the main
cause of fracture was the simple fall, it is possible that the dominant side, usually the right one, was more
involved because it was committed to minimizing the effects of the fall.

Although the Allman classification is largely used, it gives no guide to prognosis in terms of displacement,
comminution or ligamentous injury [14-20], nor does it shows substantial to excellent levels of reliability
and reproducibility among orthopedic trainees [3]. This could be one of the reasons why the percentage
relating to medial clavicle fractures, classified as un-displaced according to Allman's classification had
wide variability from 27% to 79% [4,2]. Another reason is strongly attributable to the studied population. In
fact, our percentage of un-displaced fractures (66%) differs from that recorded by Herteleer et al (54%) and
Robinson (82%), although we used Robinson’s classification system [8,3].

None of the patients included in this study had a medial clavicle fracture following a fall from height or
direct frontal blow. Fifty-five percent of our patients sustained the fracture following a fall. This explains the
small number of associated fractures (17.2%) and the absence, in the short and long term, of deaths related
to the fracture. Our percentage relative to fractures due to a simple fall differs from what reported by Salipas
et al (29%) [6]; Asadollahi and Bucknill (22%) [1]; Throckmorton and Kuhn (5.4%) [5]; in fact, they attribute
to the motor vehicle accidents the responsibility of most of their fractures (54-84%). Again, these
discrepancies are likely to depend on the demographic characteristics of the population to whom the studied
groups belong. In fact, the community to which our patients belong is made up of people mainly dedicated
to agriculture, pharmaceutical industry, and crafts and who are over 65 years of age in 21.4% of cases.
Although it cannot be defined as a rural community, it is far from habits and lifestyles from that which
inhabits large cities, and which suffers the effects of traffic and suburban degradation. This is demonstrated
by the fact that in our series none were injured by gunshot wounds or were assaulted (8.7% in Throckmorton
and Kuhn's series [5]) or sustained a fracture as the consequence of direct violence (14.3% in Robinson's
series [3]).

In an epidemiological study on clavicular fractures, conducted during a two-year period in the late eighties
and in a university town with a large proportion of student, Nowak et al observed that most fractures
occurred during leisure time and outdoor activities [21]. This was reflected in the seasonal variation with
fracture being more frequent during spring and summer but also in the distribution between different
weekdays with an increase during the weekends. Unfortunately, from this excellent epidemiological work, it
is not possible to extract data related to the seasonal and weekly distribution of the medial fractures. Two-
thirds of the clavicle medial fractures occur during the sunny seasons (spring-summer) but only 17.2% of our
studied group sustained the fracture during the weekend. Since our community exposed to fracture risk has
an average age of 43.8 years and does not have an academic aptitude, the sunny seasons might only affect
the number of injured patients following motorcycle or bicycle accidents. Furthermore, since our patients
tend to be elderly and fractured following a fall, it is conceivable that the weekend exposes to a lower risk of
fracture because in these days a family reunion can occur and this might facilitate the daily activities of the
elderly patient, reducing the possibility that she/he may fall.

Conclusions
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Medial clavicle fractures are rare. In this series, consisting of 1096 patients with a clavicle fracture, the
prevalence of medial fracture was 2.6%; the mean age was 51 years; 66% of the fractures were un-displaced.
Males and the right side were more involved. Accidental falls represent the main cause of fracture. During
the sunny seasons, the highest number of fractures occurred.

Data in the literature related to prevalence, middle age, percentage of un-displaced fractures, and causes of
fracture are conflicting. This could be due to the poor reliability and reproducibility of the Allman
classification, which is widely used, or could be specific to the studied population. In fact, the morphological
and morphometric differences of the clavicle can make it more susceptible to fracture in different areas;
demographic characteristics and different degrees of urbanization can affect life habits and, consequently,
the possibility of fracture.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. ICOT Polo Pontino
issued approval 12/2020. Animal subjects: All authors have confirmed that this study did not involve
animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Asadollahi S, Bucknill A: Acute medial clavicle fracture in adults: a systematic review of demographics,

clinical features and treatment outcomes in 220 patients. J Orthop Traumatol. 2019, 20:24. 10.1186/s10195-
019-0533-3

2. Nordqvist A, Petersson C: The incidence of fractures of the clavicle . Clin Orthop Relat Res. 1994, 300:127-
32.

3. Robinson CM: Fractures of the clavicle in the adult. Epidemiology and classification . J Bone Joint Surg Br.
1998, 80:476-84. 10.1302/0301-620x.80b3.8079

4. Postacchini F, Gumina S, De Santis P, Albo F: Epidemiology of clavicle fractures . J Shoulder Elbow Surg.
2002, 11:452-6. 10.1067/mse.2002.126613

5. Throckmorton T, Kuhn JE: Fractures of the medial end of the clavicle . J Shoulder Elbow Surg. 2007, 16:49-
54. 10.1016/j.jse.2006.05.010

6. Salipas A, Kimmel LA, Edwards ER, Rakhra S, Moaveni AK: Natural history of medial clavicle fractures .
Injury. 2016, 47:2235-9. 10.1016/j.injury.2016.06.011

7. Kihlström C, Möller M, Lönn K, Wolf O: Clavicle fractures: epidemiology, classification and treatment of 2
422 fractures in the Swedish Fracture Register; an observational study. BMC Musculoskelet Disord. 2017,
18:82. 10.1186/s12891-017-1444-1

8. Herteleer M, Winckelmans T, Hoekstra H, Nijs S: Epidemiology of clavicle fractures in a level 1 trauma
center in Belgium. Eur J Trauma Emerg Surg. 2018, 44:717-26. 10.1007/s00068-017-0858-7

9. De Palma AF: Normal regional and variational anatomy of the shoulder . Surgery of the Shoulder. De Palma
AF (ed): JB Lippincott Company, Philadelphia; 1973. 42-79.

10. Robinson CM, Court-Brown CM, McQueen MM, Wakefield AE: Estimating the risk of nonunion following
nonoperative treatment of a clavicular fracture. J Bone Joint Surg Am. 2004, 86:1359-65. 10.2106/00004623-
200407000-00002

11. Zhu X, Li W, Chen Z: [Analyses of epidemiology in 363 cases of clavicle fractures] . Zhongguo Xiu Fu Chong
Jian Wai Ke Za Zhi. 2004, 18:275-6.

12. Vancleef S, Herteleer M, Carette Y, Herijgers P, Duflou JR, Nijs S, Vander Sloten J: Why off-the-shelf clavicle
plates rarely fit: anatomic analysis of the clavicle through statistical shape modeling. J Shoulder Elbow Surg.
2019, 28:631-8. 10.1016/j.jse.2018.09.018

13. Gumina S, Salvatore M, De Santis R, Orsina L, Postacchini F: Coracoclavicular joint: osteologic study of 1020
human clavicles. J Anat. 2002, 201:513-9. 10.1046/j.1469-7580.2002.00115.x

14. Allman FL Jr: Fractures and ligamentous injuries of the clavicle and its articulation . J Bone Joint Surg Am.
1967, 49:774-84.

15. Eskola A, Vainionpää S, Myllynen P, Pätiälä H, Rokkanen P: Outcome of clavicular fracture in 89 patients .
Arch Orthop Trauma Surg. 1986, 105:337-8. 10.1007/BF00449938

16. Thompson JS: ORIF uniquely suited to displace mid third clavicle fractures . Orthop Today. 1989, 14:1.
17. Jupiter JB, Leffert RD: Non-union of the clavicle. Associated complications and surgical management . J

Bone Joint Surg Am. 1987, 69:753-60.
18. Mullaji AB, Jupiter JB: Low-contact dynamic compression plating of the clavicle . Injury. 1994, 25:41-5.

10.1016/0020-1383(94)90183-x
19. Wilkins RM, Johnston RM: Ununited fractures of the clavicle . J Bone Joint Surg Am. 1983, 65:773-8.
20. Edwards DJ, Kavanagh TG, Flannery MC: Fractures of the distal clavicle: a case for fixation . Injury. 1992,

23:44-6. 10.1016/0020-1383(92)90125-c
21. Nowak J, Mallmin H, Larsson S: The aetiology and epidemiology of clavicular fractures. A prospective study

during a two-year period in Uppsala, Sweden. Injury. 2000, 31:353-8. 10.1016/s0020-1383(99)00312-5

2021 Gumina et al. Cureus 13(9): e18008. DOI 10.7759/cureus.18008 6 of 6

https://dx.doi.org/10.1186/s10195-019-0533-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s10195-019-0533-3?utm_medium=email&utm_source=transaction
https://scholar.google.com/scholar?q=intitle%3AThe incidence of fractures of the clavicle&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1302/0301-620x.80b3.8079?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1302/0301-620x.80b3.8079?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1067/mse.2002.126613?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1067/mse.2002.126613?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jse.2006.05.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jse.2006.05.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.injury.2016.06.011?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.injury.2016.06.011?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12891-017-1444-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12891-017-1444-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00068-017-0858-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00068-017-0858-7?utm_medium=email&utm_source=transaction
https://scholar.google.com/scholar?q=intitle%3ANormal regional and variational anatomy of the shoulder&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/00004623-200407000-00002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/00004623-200407000-00002?utm_medium=email&utm_source=transaction
https://europepmc.org/article/med/15323439?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jse.2018.09.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jse.2018.09.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1046/j.1469-7580.2002.00115.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1046/j.1469-7580.2002.00115.x?utm_medium=email&utm_source=transaction
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.951.1983&rep=rep1&type=pdf&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/BF00449938?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/BF00449938?utm_medium=email&utm_source=transaction
https://scholar.google.com/scholar?q=intitle%3AORIF uniquely suited to displace mid third clavicle fractures&utm_medium=email&utm_source=transaction
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.935.2856&rep=rep1&type=pdf&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0020-1383(94)90183-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0020-1383(94)90183-x?utm_medium=email&utm_source=transaction
https://europepmc.org/article/med/6345551?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0020-1383(92)90125-c?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0020-1383(92)90125-c?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0020-1383(99)00312-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0020-1383(99)00312-5?utm_medium=email&utm_source=transaction

	The Rare Medial-End Clavicle Fractures: Epidemiological Study on Inhabitants of a Suburban Area
	Abstract
	Background
	Aim
	Materials and methods
	Results
	Conclusions

	Introduction
	Materials And Methods
	Results
	TABLE 1: Baseline characteristics of the studied group.
	FIGURE 1: Mechanisms of trauma responsible for medial clavicle fracture; three groups according to age were distinguished.
	FIGURE 2: Distribution of the medial clavicle fractures according to seasons, in the three aged groups.
	FIGURE 3: Distribution of medial clavicle fractures during the week in the three aged groups.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


