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An Epidemiological Study of Clavicle Fractures for Koreans
in the Metropolitan Area

Jeong Kook Baek, M.D., Young Ho Lee, M.D.~, Ho Sung Choi, M.D,,
Yong Joon Lee, M.D., Min Bom Kim, M.D., and Goo Hyun Baek, M.D.

Department of Orthopedic Surgery, Seoul National University Hospital, Seoul, Korea

Purpose: Though clavicle fractures are the second most common fractures to occur in active adults, there have been a few epidemiological
studies conducted on the Korean population in recent years. To better understand clavicle fractures, an epidemiological study reflecting the
changes in current life style and injury mechanism may be important. Hence, the purpose of this study was to conduct an epidemiological
study on the Korean population.

Materials and Methods: This was a retrospective study of 973 patients (977 cases) who presented with clavicle fractures from January
2000 to August 2015. Radiological results were classified by the Allman system—3 groups and 7 subgroups. The study collected information
regarding gender, age at the event of injury, injury mechanism, other associated injuries, occurrence rate of each year, and seasonal
variation.

Results: The study consisted of 627 male patients (64.4%, 1 bilateral case) and 346 female patients (35.6%, 3 bilateral cases). The mean
age at the time of injury was 31.8+24.9 years (male, 31.2+22.6 years; female, 32.7+28.7 years). Midshaft clavicle fractures (Allman group
) were the most common with 758 cases (77.6%). There were 397 cases with displacement (40.6%). The occurrence of clavicle fractures
decreased with increasing age in male patients and showed a bimodal distribution in female patients. Injury due to a fall from standing
height was the most common mechanism of injury. There were 61 cases (6.2%) who had other associated injuries and the most common
associated injury was a rib fracture. The occurrence of clavicle fractures increased with time, and falling was associated with the highest
occurrence rate of clavicle fractures.

Conclusion: The mean age of clavicle fracture was 31.8 years in a recent 15-year period. The occurrence of fracture in male patients
was 1.8 times than female patients, primarily occurring as midshaft fractures. There were more cases of displacement than minimally
displaced cases. The most common injury mechanism was a fall from standing height, and the occurrence of clavicle fractures has shown
an increasing trend recently.
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2 Vel Group 1914 Ib7} 39799|(40.6%) & 78 Bkl group
oA &= 1Ib7} 106991(10.8%) % MaX Tt Bekon group oA =
a7} 124(1.2%)= MbEt o go] FAst:. dAldq o=z A
g FHo] S11A|(523%) 2 2|4 A9)d THEY 2 ¥E&S
HATHTable 1). Al B2] TAA7E Al & =4 2704
Al gol B thE 9= glglon], ¥Rt 7F 412 = HA oA
Fleiss Kappa Al5—= 0918 (p=0.001)& E¥ o0} T2} U Al=
= 7oA Cohen’s kappa Al 2] 0.892 (p=0.001)
12 0.862 (p=0.001), -5-2] 2+= 0917 (p=0.001) = /3]
27E Bk

Allman group [0]1A] A GA} 6286]] F-0l 4] 488%4|(77.7%)7} 3£
ste|l o, A o2} 349¢]| F+ 2709 (77.4%) 7} group 101 <30 U
o}, Group [9|A4= g8 1t F34sH b7t 7P E51 Tt Group 1
oAM= b2} Ie7h FAL gt AlA U55] WO group [OA =
GAF EERLOI A TIb7F 73| 2 o X} Shxtol Hlsf| 28) o] Tk
(Fig. 1).

AA| ghAfo] &AF ThA| L 318+ 249400, HAF=
Bt 312+ 2264, o= 32.7128.7i\ﬂi A7 L5A 7HE A A
thp=041). Group L, I, N¥ 2 B APS A HW 2694239
A, 47312084, 58.6+ 19542 group 1112] &4 ZA] AF 7}
= Hp=0.001). A9/ =4 Ao ot Aol 389+ 2154

o
, 5o

Ax|aH=

2 22 9]
(p=0.001).

£ AT Allman 25 AAo] w2k ok57]0-94),
7110-1741), 7 E3(18-60A) T 183> 0M)& T2 75

3 24 ] AP Q05+£258M) BTt A Uttt

EPNE]

300

2507 ] Male

Il Female

IS

Ila Ila Ilib
AIIman group

200 A

150

Number of cases

100

T
la

Figure 1. Male patients showed a higher occurrence than female in all
clavicle fracture subgroups. Especially, male patients showed a two-fold
higher occurrence than female patients in displaced clavicle fractures
(Allman group Ib, Ic, lib). I, midshaft; Il, distal; lll, medial; a, minimally
displaced; b, displaced; ¢, segmental.

Table 1. Distribution of the Entire Cohort of Clavicle Fractures in the Allman Groups and Subgroups

- Group
Allman classification ﬂ Total

Subgroup a 273 (27.9) 93 (9.5) 12 (1.2) 378 (38.7)
Subgroup b 397 (40.6) 106 (10.8) 8(0.8 511 (52.3)
Subgroup ¢ 88 (9.0) - - 88 (9.0)

Total 758 (77.6) 199 (20.4) 20 (2.0) 977 (100)

Values are presented as number (%). I, midshaft; I, distal; Ill, medial; Subgroup a, minimally displaced; Subgroup b, displaced; Subgroup ¢, segmental.

Table 2. Distribution of Fractures in the Allman Groups and Subgroups in Children and Adolescent
Age (y1)

Group rwE

la 215 (75.7)
Ib 65 (22.9)
lc 0(0)
lla 4(1.4)
llb 0(0)
llla 0(0)
Il 0(0)
Total 284 (100)

Values are presented as number (%). I, midshaft; I, distal; Ill, medial; a, minimally displaced; b, displaced; ¢, segmental.
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Table 3. Distribution of Fractures in the Allman Groups and Subgroups in Young and Middle-Aged Adults

Age (yr) I———lggd————————— Total

la I Ic lla llb lla lilp
18-29 13(9.5) 60 (43.8) 25 (18.2) 15 (10.9) 22 (16.1) 107) 1(0.7) 137 (100)
30-39 5(4.7) 51 (48.1) 16 (15.1) 16 (15.1) 17 (16.0) 0(0) 1009 106 (100)
40-49 5(5.6) 48 (53.9) 15 (16.7) 5 (5.6) 17 (18.9) 0(0) 0(0) 90 (100)
50-59 10(9.3) 51(47.2) 15 (13.9) 9(8.3) 19(17.6) 2(1.9 2(1.9 108 (100)

Values are presented as number (%). I, midshaft; I, distal; Ill, medial; a, minimally displaced; b, displaced; ¢, segmental.

Table 4. Distribution of Fractures in the Allman Groups and Subgroups in Elderly Patients

Age (yr) E—————— g E————— Total
la I Ic lla llb lla lib
60-69 3(3.1) 50 (52.1) 11(11.5) 9(9.4) 19 (19.8) 4(4.2) 00 96 (100)
70-79 1(1.6) 22 (36.1) 5(8.2) 19 (31.1) 8(13.1) 2(3.3) 4(6.6) 61 (100)
>80 0(0) 6(28.6) 14.8) 11 (52.4) 1(4.8) 2(9.5) 0(0) 21 (100)

Values are presented as number (%). |, midshaft; II, distal; Ill, medial; a, minimally displaced; b, displaced; ¢, segmental.
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Table 5. Age Distribution of Clavicle Fractures in Accordance with Injury Mechanism

Injury Age (1)

mechanism 0-9 10-17 18-29 30-39 40-49 50-59 60-69 70-79 >80

FFSH 239 34 29 25 27 36 42 34 15 431 (49.2)
FFGH 4 2 9 4 4 12 9 3 1 438 (4.9)
RTA 13 11 42 33 26 34 28 9 1 197 (20.2)
Sports 14 20 45 36 23 14 10 2 1 165 (16.9)
Direct injury 3 9 4 9 7 7 0 48 (4.9)
Pathologic 0 0 0 0 2 4 1 7(0.7)
Others 1 0 1 0 2 1 0 0 5(0.5)
Unknown 10 3 3 1 1 2 2 2 26 (2.7)
Total 284 74 137 106 90 108 96 61 21 977 (100)

Values are presented as number only or number (%). FFSH, fall from standing height; FFGH, fall from great height; RTA, road traffic accident (in car

traffic accident, pedestrian, motorcycle).

Table 6. Sports-Related Injuries

Sports-related Age (yr)
injury =) 10-17 18-29 30-39 40-49 50-59 60-69 70-79 >
Bicycle 6 9 12 16 13 11 8 2 1 78
Ski 0 3 11 12 3 1 1 0 0 31
Snowboard 0 0 8 3 0 1 1 0 0 13
Soccer 0 0 10 2 7 1 0 0 0 20
Judo 0 1 2 1 0 0 0 0 0 4
Others 8 7 2 2 0 0 0 0 0 19
Values are presented as number only.
90
Table 7. Associated Injuries in Accordance with Injury Mechanism 80
Injury Number of assoicated injuries 701 - g":rfale
mechanism 2 *S 60 -
Pedestrian 4 4 5 13(21.3) 8 504
Motorcycle 3 3 3 9(14.8) g 40 4
In car TA 6 3 9 18 (29.5) € 30-
FFGH 4 4 5 13 (21.3) Z 50
FFSH 3 0 0 349 10 4
Bicycle 3 1 0 4(6.6) o+ ——1m—7—"—"7""r—"—T"T—T"—"T"—"T"—"""—"—7
Directinury 1 0 0 1018) S IS O
Total 24 15 22 61 (100) Year

Values are presented as number only or number (%). TA, traffic accident;
FFGH, fall from great height; FFSH, fall from standing height.

ofl, 77.3%)0ll A Z+z¥e] =215 Btk

% 7 < O 1_]_— oo =2
ule ZHollon, W&y, Suhs 24, 58 &Y 9 Zulw &
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Figure 3. The occurrence of clavicle fracture increased with time for the
last 15 years.
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Figure 4. The occurrence of clavicle fractures showed a seasonal
variation. This showed the lowest occurrence in the spring and the
highest in the autumn. Spring, March to May; Summer, June to August;
Autumn, September to November; Winter, December to February.
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Figure 5. The occurrence of clavicle fracture due to a fall from standing
height according to the gender shows a high rate in the infant period
of both genders. The occurrence of clavicle fracture decreased with
increasing age in male patients and showed a bimodal distribution
(second peak in 60’s and 70’s years) in female patients.
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Figure 6. The occurrence of clavicle fractures due to a fall from standing
height has been increasing regardless of gender for the last 15 years.
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Figure 7. The occurrence of clavicle fractures due to bicycle has been
steadily increasing for the last 15 years. It seems to be related to an
increase in the number of bicycles and the development of bicycle roads.
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