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Traumatic Sternal Fracture: Incidence, Causes, and CT Features
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Purpose: To evaluate the incidence of sternal fracture due to trauma, the CT features

of sternal fractures, and the hospitalization period.

Materials and Methods: The medical records and CT images of 755 patients who
suffered trauma from January 2012 to August 2013 were analyzed retrospectively. We
compared the incidence of sternal fracture due to various traumatic causes. We eval-
uated the location and shape of the sternal fracture on CT scans and the relationship

between a sternal fracture and the hospitalization period.
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Results: The incidence of sternal fracture was 9.27% (70/755) in all patients; 11.7%

(53/453) due to a traffic accident (TA), and 5.63% (17/302) due to other causes. TA was
the most frequent cause (75.71%) of a sternal fracture, fracture incidences after a TA
differed by traumatic cause (p < 0.05). Among sternal fractures, the body was the most
commonly involved (68.57%), one wall was limited (32.85%), and anteroposterior length
increased (7.14%). Body fractures involving two or more segments included 33.33%
of the cases. The hospitalization period was not related with sternal fracture (p = 0.30).
Conclusion: Sternal fracture was more frequent after a TA than due to other causes.
Fracture incidences after a TA depended on the traumatic causes. Involvement of two
or more segments and one wall-limitation were common among sternal fractures.

Sternal fractures occurred even in slightly injured patients.

Mz
[ S

FRS WPIR YRL o7 B, FRORL 087
TRBRA FE AR, FT B, THE710) A Ao B HoE
T/JEEH, 2).

FEEE oI QYollA] WAE] gl 3715
QH=t] 531, QFHMET] Y o) ] e Y vk o]
718 woln :

3~10%°I4] FEZHo] YA¥ok= A= HIEQITH5-

SEAL 55 24, Hu A Ut H 4§

<4t (whiplash injury), SFA] /42 97 2hAgQH 747 &)

2o YAH o2 FQ5HH9-12). =4 F=0) of

O ALE BRAYSE 4~ QIA|TE F-F BAoflA] WY o= 97t
A

AL o Aol W= B S0 AR 1/300M THE =2

[
U3, 4). ofe] AolA SR d= U2 TR
5
=2

Copyrights © 2015 The Korean Society of Radiology

Received July 29, 2014

Accepted October 22, 2014

Corresponding author: Young Tong Kim, MD
Department of Radiology, Soonchunhyang University
College of Medicine, Cheonan Hospital,

31 Suncheonhyang 6-gil, Dongnam-gu,

Cheonan 330-721, Korea.

Tel. 82-41-570-3513 Fax. 82-41-579-9026

E-mail: ytokim@schmc.ac.kr

This is an Open Access article distributed under the terms
of the Creative Commons Attribution Non-Commerecial
License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distri-
bution, and reproduction in any medium, provided the
original work is properly cited.

SHC SRITH(1L, 13).

oPHoll= FEE4E F7Iok= Hl oA S RS
o] ZAkslTE3Y (computed tomography : ©l6F CT)Ert =0t

Ol= CT S S =g 789=
2). OFF, AV Adddol e = C
WU FE-58-S XIdshk= | Qo o &2
= UR AHFTH(13). oFdol War FEado]
H =2 e Saa Al AdRol wet =250 S AL
a0 elet FEEAEof Ak B BAth4-6, 12-14). T
o FREA T B2 WE AR FEAPOIA O] FEEH 0] Bl O]
= L, lde AaH= AlREstsl ga=4
YIS YORE =22 7] Gh= A2 oAl Qlrt. wepA, A&}

/gl gE=Hol

I3
Kl
%o
o Y
£}
)
=
N T

M ox

cif51o] Qo 1At Sl

305


http://crossmark.crossref.org/dialog/?doi=10.3348/jksr.2015.72.5.305&domain=pdf&date_stamp=2015-04-29

A T
88 &

o

by |
== =

o] Ao CT AWK ATAIBAHS 018310} chafet ol
o] 3ol uh2 g @ o] vz, FEao| 9x|oh Fel Y 52
23 ofslo] uk2 ixjo] el [7ke) Xjolel thsted Yotuglet,

CH At S

2012 1958 2013 8Y7HA] 22of Q2 a2 U
Sto] CTE Al 834 2] THAe] O 7|5k 5 CT G4
< FFH 07 251G, o] THRE FOolA 25352 (motion
artifact)°] YA CT ¥2Ak= 7t o Y& A8 = Sl
d 67 YA 71=0] Qe 1252 SRS A|Q9h & 7557 <]
TR 5419, o1d 214, 3~95A, Bt 47.7A4DE Tl
SEAFILE SAE2] o R 7|EZ HESI el 13t 4
AL A7 7 LA RS Lot Qi

D= FRAEE 644 CT (LightSpeed VCT; GE Medical
Systems, Milwaukee, WI, USA)2}F 256301 CT (Brilliance iCT:
Philips Medical Systems, Cleveland, OH, USA)S 085} &+
ot AHEA 1.25 mm, FEH7EA 1.25 mm=2 G4 A
TJ519 DICOM THU 2 A75Hint, o9 3R Gt 241 =
2 T=8(Portal workstation V2.6.0.32, Philips Medical Systems,
Cleveland, OH, USA)= 1851 §& F-H4E 3 mm EHF

B AR AV G2 B ST AVYE CT 9=

] ~ o 5o o
T4 oRE 24T, o Z2 A9 shkeh uld

O] v]AL/do] HoJH Zd g ZTsigint, okEout HeP7E &Rt
EJR] Q= mRO] ] /do] Bl wf AU E g G (curved
coronal) % 25 2™ FAH(volume rendering)= F7F0 =2
ZIeto] olgstlon, LS 2RISE u 24z XIdsyict.
RE A FARS bone window setting (window width 2000
HU, window level 300 HU) L2 F20 2 Al gk ]irt. @
o] S ALl AR Y H= Al &] 92 AFEOIA CT 9
A2 o o] el AEO(KLY. T) 2t oF o gAkefatat
AE2l(K.H.W)2f Fefof elsf] 241 qlct,

A FEAF 5 117 (165.50%) Ol A TS ARSI, F-=
=70| QoI FAROA = 70 2] AL 5 227 (31.43%)°1
A HATZHS ARSI ©] - 209 (90.91%) A A357
BT 2olx= A5 7P E Holx| kot 57 WOl
A| k2 952 Zk7 24 dhAY 9w} 3 of| HATHE A|3YSH
of fleA o= ThHsIolt), §==40] QiSlEl 68512l At &5
7575(10.95%)°llA BlATHZ AlYsHRlem 6°11(0.87%) 1A A
FH57PFISI. o] 5 399k= ool 'UAYSh =40l ofgt Zolgl
O, UHA] 39 = 278410] HolR] ook ZxAFC] 71EAE i
A 4= glot E9 FE5420] CT X7 ol F-gFokA] ot

306

|
g
By
11
=2

-

SEAIZ|A] Ut

A WAL} Bl W-SARL R U=Qlon W
AP ARLL, QEBIO] AR, 27| AL, B AR
AP ARAL, WA AR R ARESIGICE S-8AF B5AE
ARt F5AE ot BlalsALE Yl
Ferushing injury), 94}, B44F&-(physical fight), AlTHIA -
. 0|2, Bel3(strike injury), AP0 2 ARSIt B
g2 Yol Gojxl= 2Ao] AP Rus| A, RE
ojct7t Ao FEGA thl &4 Zotsiint. 12in
Foll mh2 40| vle5 245k,

Ao wet FE AR B2 SAI= Lo &
B2 AE AR AR, 3 SRR Lo
[ 7lastitt.

=549 FEors Botde Viestl §ETHES

i
U
I’

og!
rlo

o
Fl oz
fr 1o
do

g

]>

ol

%
o]
_>|~1_'

>
[
rr
Ho ot
)

or

to oot o
4

N

o

1
do

'_n? ) Q wk S
o o M2 4T ofd @ Ob dd o
M = _>"1_. e 40 3R NE
jmnﬂlmlnim N R
ol O > )
2= rlo
i) 52
ﬂEJ M X &
e
o™
T2
S or
(o)
T o
o >
R o
rtm N
b
3 i
T w
2 o
U
o Moo

(1)
(i
rlo
o
(i
oo
ne
1z
a
1)
10
L
o
ne
=
P
fu
ol
9
fu)
H
ok
old
il
i

T e VoA gy o= dottgint, B9 554

=
U7 IRHO] A S FHolAlC 2 LotH Rttt pit

T FEAtolA] G220 Rl 9.27%(70/755) %M, i
BARLTE 11.7%(53/453) AL, Bl FART-2 5.63%(17/
302) At

7099] T4 TR} FOoJA] WFARLO] OJFH-ZAo] 539
(75.71%) 2 Bla-SA 7 H T} B Bk}, WA oAl = 5
B} ERERT7E 439](61.43%) = 7 W (Table 1), 0] & -&
AR} 3401(48.57%), ‘5 A7 9°1(12.86%) Tt W-5AKL
oA o] ol TE FZFZEY Rk = Ao R
[OJ3k xjol= BHOLKp < 0.05), Blu-SAITolA] Q140] -
Foll T2 FZZH0] Hlc= FASH] XJolE HoJA] gkttt

FEoAY WRE FE ARl =k =780] 13011(18.57%),

BE ARF2FF= mAol sAl0l AR =7H0] 9901(12.86%). &



Table 1. Sternal Fracture Incidence According to Traumatic Causes

Fracture

Traumatic Cause Incidence (%) p Value

Traffic accident (n= 453) 53 (11.70) <0.05

Bike rider accident (n=14) 0(0)

Car accident (n= 233)* 43 (18.45)

Driver (n= 143)/passenger (n= 84) 34/9

Pedestrian (n= 122) 6 (4.92)

Motorcycle (n= 68) 4(5.88)

Bus passenger (n= 5) 0(0)

Cultivator (n=11) 0(0)
Non-traffic accident (n= 302) 17 (5.63) 0.31

Crushing (n= 15) 1(6.67)

Fall from height (n=101) 3(297)

Physical fight (n= 36) 3(8.33)

Rolling down stair (n= 23) 2(8.69)

Slip (n=79) 3(3.80)

Strike (n=39) 5(12.80)

Stab wound (n=9) 0(0)

*No medical record about location of 6 patients
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Fig. 1. Fracture of sternal body in a 35-year-old man who was struck by
heavy object. Sagittal image shows a comminuted fracture involving the
mid and lower portion of the sternal body. There is a peristernal hema-
toma (arrowhead) at the retrosternal area.
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Fig. 2. Multiple sternal fractures in a 38-year-old woman with driver accident. Sagittal CT scan and curved coronal images show multiple frac-
tures (arrows) in the manubrium and body of the sternum.
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Curved coronal image

Volume rendering Tmage

Fig. 3. Multiple fractures in sternal manubrium and body in a 69-year-old man with driver accident. On sagittal image, the anteroposterior length
is increased with fractures (arrowheads) at the upper one-third of the sternal body. There are also focal cortical defects at the lower portion of the
manubrium (curved arrow) and at the anterior wall of the lower body (open arrow). Volume rending and curved coronal images show two or more
segmental fractures at the upper and lower portion of the sternal body (open arrowheads). Volume rendering and curved coronal images are useful
for diagnosing sternal fracture, when a cortical defect of the sternum is only seen without displacement on axial and sagittal images.
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Sagittal image

A

Fig. 4. Fracture of sternal manubrium in a 43-year-old woman with driver accident.

A. Sagittal CT scan shows a focal defect (arrow) at the anterior cortex of the manubrium and a focal radiolucency in the adjacent medulla. Vol-
ume rendering image of the sternum shows one wall-limited fracture (open arrowhead) of the manubrium.

B. Bone scintigraphy obtained 10 days after CT scan shows a hot uptake (open arrowhead) in the inferior portion of the manubrium.

Table 2. CT Findings of 70 Patients with Sternal Fracture

Traumatic Cause One Wall-Limited Fracture (23)

Fracture with Increased AP Length (5)

Peristernal Hematoma (52)

Traffic accident (53)

Car accident (43) 14
Driver (34)/passenger (9) 11/3
Pedestrian (6) 1
Motorcycle (4) 2
Non-traffic accident (17)
Crushing (1) 1
Fall from height (3) 1
Physical fight (3) 2
Rolling down stair (2) 1
Slip (3) 0
Strike (5) 1
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Table 3. Clinical Outcome of Sternal Fracture vs. Non-Fracture Groups

Sternal Fracture (%)

Non-Fracture (%)

Total (n= 70) Isolated (n= 16) Combined (n= 54) (n=685)
Discharge at the day of exam 24.29 56.25 14.81 3343
Hospitalization period < 7 days 7.4 12.50 5.56 774
Hospitalization period < 1 month 30.00 18.75 3333 30.80
Hospitalization period > 1 month 20.00 0 2593 9.05
Expire 5.71 0 741 4.82
Self discharge or transfer to other hospital 12.86 12.50 12.96 14.16

Parenthesis mean number of patients. Isolated: isolated sternal fracture. Combined: sternal fracture with other fractures
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