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Abstract

Introduction: Isolated sternum fracture is known as a dangerous fracture. Conservative
treatment measures and increased length of hospitalization lead to a large financial burden. The
available knowledge is limited. The aim of this study was to determine the extent of heart damage
following isolated sternum fractures in trauma patients referred to Pursina Hospital in Rasht.

Materials and Methods : This was a descriptive retrospective study. The information of
patients with isolated sternum fracture was extracted from the hospital information system (HIS)
between 2016 and 2018.

Results: 31 patients were eligible for entry, whose mean and standard deviation of age was
49.19 + 14 years. The largest number of patients is 32.3% in the age group of 40 to 49 years and
74.2% of them were men, 74% of them had trauma mechanisms caused by accidents, 67.8% of
them did not have comorbidities, and 100% of patients did not have history of trauma or heart
surgery. The mean and standard deviation of hospitalization days were 1.87+1.58. One hundred
percent of patients with isolated sternum fracture were without any complications. They only
received painkillers and they did not receive any other therapeutic intervention. The majority of
cases, 90.3% of patients, were without cardiac complications. All patients were discharged with
recovery and mortality rate was zero.

Conclusion: It seems that an isolated sternum fracture without accompanying other
adjacent fractures in the chest does not lead to heart damage, mortality and related complications.
Worrying about this only leads to an probable long- term hospitalization period. In addition, an
increase in the financial burden and services are provided to both patients and the healthcare
system.

Keywords: Sternum Fracture, Trauma Mechanism, Cardiac Injury, Complications



http://jps.ajaums.ac.ir/index.php?slc_lang=en&sid=1

SR N

@ VEF o035 Sl o5 oplads ollsi cedligy 5 K hy pale dlmo o (K5 pole olKils ¢ Kl oty JPSMI-
éps.ajaums.ac.Jy:@ il Sig S ol FOYA-1AS  Seigpistl sbls R J

4 00T Az 30 (3log 3 oyl jlow 3 P g sl Ag ! (TSl JLIO &) (M i T (w5 90
1FRA GIYAP sl b oy gow G 599 oyl ylow

o3lS s (6813108 Lowri ot lownS’ o 8,0 Mlitosro duwes T dwus (e ¢ guig oy 35

ohpl ey (A plil (Slaps lass g (S pole olRtils dagyi 018y (slodle Lagy i 55,
el sy (S bl Sleyd Gless g (S pele oKy ( (S 0uSuiily ¥
Ol ey (oS il (Sloys Slass g (b pole oSy (oM oo (eloial Jelse it 3950 T
Ol ey AS plisl Gloyy loss g (S psle oSl 39y 5 B (slacs o i S50

oS> Ao wleb!
aladloo Jloyd laludl .l od i axslis Sbylas Sl S Glgie 4y pgi il dlgil (Ko Sl :dodo
Oyl dxdllas 5l GBun .ol dgaxe gm0 D 01> JLiddy (6oby (Jlo )b ol 6y e Jobo g I8 Ao &y
e (Slimwygs byl s 00138 dxr ] yo  log s lylows 53 pgiyianl gl SinSiis JLos s (B ol (500 i3 Al

..)9,} W)

lelis §) iyl gl S uxnlyo M) 39y Kot 538 o anlllae Ky o 49, 9 Slge
A gyl VWA IS g a3l 3 (HIS) liasylogs e

e atlw
VY FIVE sl
) VEY/ B8
De JLw ¥ANAENY b ol oy )lmo CBlyol g 1uS5kio 45" 5099 (6059 Ly 45 ls Jlas 3)50 Y'Y X8 Ve st L
Log s om0 Loy dVF 30 1o )d VE/Y gl YA L ¥+ 09,8 13 Aoy d Y/ Y iy Oyl Dl oyt

L5391 A8 o> Al g Logys dilis (198 (ilons yd o izisls ol (6lons 2oy SV/A sl 3] sl B o s aifagi

08 ep gyl gl S b llos oyd o 399 VAV V /DA (6 5w (Sjg; slixo CBlyooil 5 1 SSlio S Sl o]
ST 53,55 b3 (6500 oy Al e g 9 15058 Clyy 3y3 i (£l il g 392 (Sl e 4565 n_khodadady@yahoo.com
..)93)&..0 209 g.f)n 9 XA 2S5 (6394 Lv u‘)Lo.A) FLQJ9 BYATYS L;J.B 4{0)[9 O ul)ln.g Loyd /Y .))]99 sle u olire (gXg 0405 :dlsw!
= . . Z . .. = = o lownS” Chuaio 0 L

s (S 3 9l Sl S5uS plus b 0]y (a9 psiyiad Ayl Kt oy oo o 16 peSdegs | [t o2 L e
i oy leums 0LST s (gblas

Sl 03 Vol ) yoeio bl o)l (3 )3 S 5 95-s seSelpod ()38 5 e 9 Spo g (el sl ot | | gl (Seks s 4 B ]
g g0 Slo)d (g s 2 w2 9 Olyloss 2 o2 (IS 9 Lo Jb a8l 9 Oliawloe )3 ljlawe (S ytany Do 4’?"“’ "ju”s ohles 2 pgyi
o . ‘ by e B ygn s Lo 4y 00
P55« ol sl Loy unilSo pgiyial (Sanslls 103l S [ e yran L vvas gl b

Y el gy o S Bl
YASYY (V)R

9;;35931&@4“&50)]%;4;@_“@,‘0‘34@1;)19}1u_.i‘:btxlw PRV
L ol l.m“j ‘_;Lpl WKA A sy Ql}f,o)a (_;’LQS/L u,u.aslf &desﬁjlwwﬂf\\i\”ﬁ@)ﬁﬁeyw' cla, S unS

Ao lSygise b sl by O] g el pgige B ey L 0S4 (1) S oo mime i S\l B30 ¢y


http://jps.ajaums.ac.ir/index.php?sid=1&slc_lang=fa&logoutmod=1

O30 cymer 5 b ol asdllas 1) 3503 3561 (lyloss el gl 6y
axrlye (glog Ohlogs 53 psiyisl gl (Suss Jlid & (18 ol
WAA BV cla Jlo o )3 Caiy pis (Slimsygr (sliaoylos 4 0218
ol 015l
By g3l
alS EIS S, dgy ;i3S Lo adllae Syl aslllas
BIYAALIYAE Slojail 10 &S B0 posywwl (SiSiin b 0y lows
903 aslye sy (Slo 3= o0l 35)e

oo 2 b pgiyil (Kl b Ohlon: 2399 (Sl bire
5))s 5365 J U oo 6 oS (6165 51 bogi o = 6,535 —soLs)
DL dalllas

Jo bl olyen Gla Sl o Slilow 17955 sl kire
SleMbl dlelw yd a8 Jl)lows 505 dadllao 35 005 S Sl
P OleMbl s b s sl amdy Cws 3l gl pae HIS Skl

S 18 addllas 3 gy a8l ogy

:anllao 3 90 (5 purilo

S lo iz oy (o 290 63,8 Jelge 163 8 Jolge -
o disles g Logys il c3luss Al o5 yume (clogyls ol yon
AJ.)9J

sl ] S 8yt £l 31055 2 _gilly Jolgs ¥
9 0By Sy p2)lo— (Slopd OIS0 (Oloyd 090t I8
33 g e sl Jole ] sl p Sln 35
o3> (5,91 Roa )
Sy pole olStil> BN areS 5 BMS]AS L )3 5l s,
Ggel (59l zen 4 o8| (IR GUMS REC.1399.073) MLS

sl 0 (5l o 25 ko 9 3 g o 3L 2,90 slaodl

Olylows 0359, 0yl g duolits 3 S 3y S e g Hlol Wi -
3 ST BB S )3,k 3,90 (Sloj 03l 53 poiyisl gl (Sensinjlad
45 o Sty Samg T 2

oy S pio : (HIS) (gl ylows ©leMb! b Y
Logyi ddsls Bl Al o Bpnn (slogld colyod (Sl g)lows ¢ i
ol ] ] onilSCo 8yt £l 25 B nl > sl

S 313 g (s Cunog (2)los loyd CMS e (4o yd 0guis

1T )l ol oyload 90395 090 collsi iy 9 (Kl pole alo @

209 Sye )15 )18 (sim slaas)y 3 i g 48293 5 00l
2235 Oloyor Sl a8 Wl o BB (g0 pgiyiul (SiwS
Pyl (S )3 (V) Gl 3)la0 o> FO L ¥ 51 il 3ue y0 oyl g
Al Auaadd 0y8 4y 3yl g o S &S Canl oyl 1SS oy i gyl
093 0l pad (30 (V) 455 dodis B yulis po (31 slaplail 4y
Ot 5 gl chliseo Slalllas ) il ol b dt o d B slogs
ool (£l Si i ST (V) Cal 03y )35 > B+ — Y
sl 50 2 5 1y T (I oo § A 0S8 Al Al
Sloggi b ol ylows 53 L1550 dtas dnadd ool 13,8 (Jloyd 9 Bl o
i daid Llagys 2y dallla )3 Oyl 13 bl Sy Lol e S0ao
pobas] adlas (ol (Jg 39 00 (5)]35 20)2V O/ yo0 9 Sy (3o
(Y) bl pgyan] (SoeaSis 4y

oo 5 g o pols IS a5 il S
s 4k 42> 392 poiyil dlgpl (S S (B9 00 )5S &S
Ollosr & S Logi (b Ollows 3 5 Sl e’ qunds = A8 P
A9 3313 )5 bl g JS13 6,8 alg) 4 3L popyia Ayl  SenSis
aellon 3 Ol > (F) 332 i e G b & g
OS5l (5 (o )3 oyt (s ladidly 3)lge 103 ¥F Lo AVY (55
Sy EM e 4 llows 51 (6350m0 Dl Lgl g A ibld dipw dundd
(0) wizisls 5Lo Ao 4B Slogys (loyd Cip

Bl b 330 Vgano 55y ol (Sloo St 3 log 5 psslSo
Wl on 394 3L (Slagys b sl pio 4 ) Vgano 5 55590 42l
ot 25 5] 5Ly i ot S ()
0l iy ol A S lodis i Ll oyl 53 5 Slazudls lagye
hkel Ggpe g ts Oloyd sl (b o (Bl jIL(F V) Cd
5 R psb &y (8 M ol 5 423 0 )18 ol (250 )0
(3 A) 3 (o Vb popyial (Sl )3y 9 Spo g 2l

Oy a1y gyl adgil (S ooy 5 Cblage LSS
o Oy e oy ol b Aol o Sas St Sl S
i oo Jglo S alalona Loy Colol s8] 93,5, oo )l 5l
P g odlgls 4y (03bj Slgy 9 Jlo sl g 0390 SV,
13 31 3315 48 el oyl yel gl e Sy S o ran oy
02)lse g addllan 55 Gl )3 5))u S92y (KKl 295 (1l 3590
o] ol 015 plor] Sna pgiyiaol gl St olya g oI5
ool oy Eloanss lts oluslyy (g5 oo 45 sl 1y asllas oyl



OhlSen 5 g opn s

basl
3535 S )3 1085 5 g (S o 5T ol
6 25 5 95 ELb b ol U Jgl )85 508 )15 aolllas 5l
Ol (S (2 (093 5 (D58 5 oS 5059902) 5
S lgag s S lygigen) Ol s L2 lse 5 oy VSl
Oy pg sl gl (S )90 Y Egoome )3 s )5 dslllas
YV 31 Ol (oo 3l i allae 3 ol ol 5 U S
FUNVUEVE (y s lome ol 5 sSikes 2351 ptio JLaw AV b Lo

Sy Jlo
gl ¥AL ¥+ ww05)S 10 Mo pd YY/Y Loim (Lo 2l oy yidis
Quoyd PV A sl 5l ik Log s paanlSo duoyd VF 350 do )3 VE/Y

el Cawd 4 Sl low SleMbl gt | sl )

sl o 0559 3,90 3 (0ol (Sl sl Solunl >

1y slow 033g 8yloi g dulis ot 51 gl a3 (590 Lol

3305l o Sy Sl i ] 5 K

i sl ooy o 4l oozl

A )3 ot S oy ol b dslllan GGl
Dol Cawsay HIS  Sliwylos

(osly Juloi Y
Slagyls ol o (65lows cCumin) S8l 500 Clasine o lp

(8 dl.tb)s) J‘M?u-mwdlf? do)d g u;l5|)5)l (ul_o).)
SPSS oolazul 3550 1381 33 s o0latl Hlxe ool g 1 Slio 5l jlews

il 30y 20391 aigyesd o 5 olisly 951 Jlysie ool ol 2 V¥ 4
(V Jgier) 5392 B 2y a5 Logys adls (g
(1Y=315) o5 il ey SomeSs laws Sdl Sgnd (5 i ) g

s Sl b yj 30
YY/Y Yy dy0 o

YO/A A o ol
YA A 3%

\7A8 ) cabs

/A A O (2>

Y/Y ) Sliagy (M la-0gs Lid

. . ol yod (g slos

\AS ) Sliwgy 65 ppla— oli-e3,lad

AL s Cebd-0gs (=0l

Y \ i o

Y/y \ oS —lad by

Al y o]

VV/A ¥ Jhgte (ymgly l39)

/A ¥ iormd o2 yllgor] .

a5 v e SsSe5 lSy Sran slagls
Y/y \ OByl

Y/Y ) ol ol

20> b alye atlw
) ¥ 5l ’ -
315 los 3 disls
\ Yy PEY 37 4

b Ollow o> o 392 595 A 959y ) iy s (6 pnn 9y (2 yiiion 9

S NTAYEN/DA (6t (slojgy 3l a )lixo Bl i) 5 1 SSlo



35 b o plod g 4509y B aloyle (g Oyl Aoy 24 /Y

(YJg4) 392y yoo 9 Syo g By yaus )5

VX )l s ol ojloud oojss 090 ol cullyy 5 (Sl pyle alo @

33 1 (3l b § 15392 (B ol (19 pgpyial gl (S8

3ylge o ST 150,55 b )d (6,550 Sloyd als o gun 9 03,8 Ly

(7V=3145) (295 yiasl 5 0 (NS b Gllowe (s (51 ot .Y Jgaor

oy Slol2 b 2 o
VE Ty R
Ya/0 5 b g o] i 50
510 Y (38 y0) 8 iz
aly . -
\ o " B ol
\ AN 3 Lo Oloyd dgans
3l
\ “ s oloyd O
Q. /Y YA B\RY
S/ v b 53 i (ijadl J))sb Solow 02)lse
Y/ ) Ojoedl Jbo, o
Sye e
\ “ oot QRS> aRoy

CXR -Sternal sl 31,5 51 51,81 8opd YY/Y s o ST (60
(YJgd) .l oy odlaiwl XR — Chest Sonography

by 3 0l al 3,5 0 cla 51,5 _lslys duw Jgds
Jodo (bl amd oo (L 1) pgi il dlgil (ScunsSis (arseis

(F=30355) o il g3l (RSl oot 51035 £l S BLS Slgly3 ¥ Uy

KW slass S5
/€ Y CXR -Sternal XR
Y/ Y CXR -Sternal XR -Chest CT
Yo/A A CXR -Sternal XR -Chest CT- Chest Sonography
a/v ¥ CXR -Chest CT-Chest Sonography
rY/Y \. CXR -Sternal XR - Chest Sonography
v/Y \ CXR-Chest CT
| ¥ Egoixo

S92 0yl godimd GLuis 2ol dalllas )3 Oylon (S @9

B (s 09)5 )3 poiyinal (Kaauklls b Gl 343 (3 i oS
3 ¥/ ¥y (1ko dilins yobo &y dalllae S )0 W0y Jlo €4
ke (Y4VY) 0,82 g Aamir, Alade 4 sJlas ,d> Jg (V+)
)8 an g Fokin, Knigh 4_Jlas ;35 (1Y) Jw T+ /V ;e

S5 4l g Sy
2> pgiynd gl (s )l Olylon ) Se g yo b asdllas 5
Wloss y2)lge plw g b il dla 31 051 (b e 2)lse
Ched s )35 Spe 3y9—0 gud odoal Cwddy Sledbl 5.l

s as 3 Gl 51 olS (638m0 b (duaya Vo +) (lylow



@ OhIes 5 sis 08 Sl

2 ¥) el 3925 ol o0 5 Spo )15 i jobo s A )5S
U935 1o )d A FA ol 3l s 39y ¥+ B Sy () 3o 1503 (sl slllas
o 9 Vb oy (5957 9 0 93)5 S8 &S Jlow 9 092 00
5 Syo Ol iwe Mo lazed s (g5 dnlllan )3 .(VV) 39y oyl (5 i
(V8) 2gr 00 )38 0opd VY/A o

S 3 Ol o5 3105 e alllae pge (sLncudgione )
55 )50 ¥V 3 3 AA B AF Lo 31 b dig03 3145 2399 po yiawl dlg 3l
Sogn 295 Pl BB (ol 8] JSka () 03,5 Bl p b a8 4l
S 3 Ul Sl 3l g 85025 (50 Gliylows 31 sl e Sylows 51
b 5392 o (S 31 (BB 25 )lrd a5 il i 2ix
Dy odis Cuf (sl &

S 3 il oales & ol Ot adllao 1) g goime
i iy §) 515 312515 o]y (£l S 45 piyial Al
e 5 s (ol o 25 (Bpae sl g olyen (slas o
@b ool Wb pasye Gliwylen sl o3 (ooges Sl by 25
2o (alhon G it g3l (SinSis Ylean] a8 55, o Sl
09570 5 ool ol 4y e Al (SaB 53 pgls (sl SaS
e b ol pl )3 (S5 sy o0 jlais § 3905 a5 oo 2)lse 9
Lol g lislon 53 Ghlow Sy e 390 (0 O30 SVsb &

D (o0 (Sloyd (NG e 2 o2 9 Olylow o Sloss 5 Jbo

OB N 99 o

whiaio o)leg g Asgoyny dlje alllae gy (b Olyie 4
i e tlmosld (g5l aon dLidesmo sdsen pils 1ylel i so
03LS pus (6010108 Lo calldo Jgiuns ol g)

2lo slai
el 035 Ol By bawgs  adlio ol dieSzu

Sb >
Sy 6o by a8 Cul Sy ol bl S 5l i allie oy
Lol ol o] NS closls L5L°9)3 i

Dy yols axllas 3l 5YL 5 (V) Jlo Y o 6k (Y4 YY)
033 350 psiytnl S2uSis b ylass o> VE/ Y ol aellans 5
S b Olylaw duoyd ayliin jobo 4 (VYY) Yakar asJllas ;o
b Ohlow 2opd AV/5F (65500 dalllas )3 9 (V+) 405y Dp0 poi ol
S Slalllao 35155 oy dy 5351300 pgipil (NS
2 iy Blogi g geme 1> GS )3 392 U ) yden Olye 5 iy
SS9 Jelive g alby g9 Jds 4 ldpe G 383 (0 &) LDy
N e I
20l85 by b 53l ol e alllas ;3 Logs ol iy
3 &y pgipl (RSl 8 9200 ()35 55 M8 0392 (59590
2 29794 ygige el Sy L ol jlam o)l (glang e ot
o158 (lolss 5| bl e paiytad | Srasis jap (V- NY) i
LoD YA/F )0 (F & ) Gl ol b)) ool 508 ()L
2309 (V) 392 00 iy (el W12 poS pgipa] (S8 by Ol
3 s gyl (NSl 209 At (ol 12505 & 2log Oljlae

(VF) 395 0085 e Olylas
adlllas 5 > i oadline (B ool )90 gt o> dalllas
ot ol 55 gt ko pgiyil (S8 b oo 3 alite
ot )3 b3 (B sl 2 e igigy el g At ol o
(V) 8391 (S5 Pyl (S 1> (Ko &S Wi 00> e
38l o U815 4y pyiasl (SanSis Uiy (I8 ol £ 90200 5
oS eyl (clb SuSs 3 B e ] (o a2 51 (¥ VD)
0236 ) (B (pp WSV oo 9 Sye g 2)loe > s Lol e
Slyeass Sgles] § 29 48,5 B )l oy e ) Sl yra0 )5

(V) 39 plosl 16 (slogys]

sl 15 08 is ol o sl le 3o o iST )5 ol aalllaa
o (2o 31 532l 303 Lol JUo) o 5 48)bgd i (153l
(NS 45 (6,500 dalllas )3 . dgy 0dld olass] vgs 4 ) ol lew
ol 0l 351 005 adllas )l 55 (xS P Sl b pgiyin]
(V) 50 (pllids (uSTygigem 5 49y 05908 053 (SiuSisolyon
<834 4blogs (b Olylow poiynl (Sl )3 &5 39200 s 4o
(F) B9 (6,30 2 Lo o] (slaeal 23 5

5o 290 gt pg sl Ayl (S8 b dallle 3590 Glenn )



Refrences
1. Ishida K, Katayama Y, Kitamura T, Hirose T, Ojima M, Nakao S, et

al. Factors associated with cardiac/pericardial injury among blunt

injury patients: a nationwide study in Japan. Journal of clinical
medicine. 2022;11(15):4534.

2. Fokin AA, Knight JW, Yoshinaga K, Abid AT, Grady R, Alayon AL,
et al. Blunt cardiac injury in patients with sternal fractures. Cureus.
2022;14(3).

3. Mardani P, Moayedi Rad M, Paydar S, Amirian A, Shahriarirad R,
Erfani A, et al. Evaluation of lung contusion, associated injuries,

and outcome in a major trauma center in Shiraz, Southern Iran.
Emergency medicine international. 2021;2021(1):3789132.

4. Doyle JE, Diaz-Gutierrez I. Traumatic sternal fractures: a narrative
review. Mediastinum. 2021;5.

5. Safari S, Farbod M, Hatamabadi H, Yousefifard M, Mokhtari N.
Clinical predictors of abnormal chest CT scan findings following
blunt chest trauma: A cross-sectional study. Chinese Journal of
Traumatology. 2020;23(1):51-5.

6. Schulz-Drost S, Krinner S, Oppel P, Grupp S, Schulz-Drost M,
Hennig FF, et al. Fractures of the manubrium sterni: treatment
options and a possible classification of different types of fractures.
Journal of thoracic disease. 2018;10(3):1394.

7. Esme H, Biiyiikterzi Z. Risk factors of blunt cardiac injury and
routine use of echocardiography in sternum fractures. Journal of
Surgical Arts. 2020;13(2):53-7.

8. Dogrul BN, Kiliccalan I, Asci ES, Peker SC. Blunt trauma related
chest wall and pulmonary injuries: An overview. Chinese journal
of traumatology. 2020;23(03):125-3.

9.Caruana EJ, Rathinam S. Blunt thoracic trauma. Tips and Tricks in

VXl < Jol o)lod pdjsi 0)93 (ool cuidligy 5 (Sditlin pole dbo @

Thoracic Surgery. 2018:155-74.
11. Yakar S, Baykan N, Onal O, Durukan P. Retrospective analysis

of patients with sternal fracture. Turkish Journal of Emergency
Medicine. 2021;21(1):20-3.

11. Aamir J, Alade B, Caldwell R, Chapman J, Shah S, Karthikappallil
D, Williams L, Mason L. Sternal fractures and thoracic injury: an
analysis of 288 sternal fractures attending a major trauma centre.
European Journal of Orthopaedic Surgery & Traumatology. 2023
Aug;33(6):2619-24.

12. Enayatollah HR, Khodadady-Hasankiadeh N, Kouchakinejad-
Eramsadati L, Javadi F, Haghdoost Z, Hosseinpour M, et al. The
relationship between weight indices and injuries and mortalities
caused by the motor vehicle accidents: a systematic review
and meta-analysis. Journal of injury and violence research.
2020;12(1):85.

13. Khodadadi-Hassankiadeh N, Rad EH, Koohestani HS,
Kouchakinejad-Eramsadati L. The Pattern of Road Accidents
in Fog and the Related Factors in North of Iran in 2014-2018.
Durham, North Carolina: Research Square; 2020.

14. Simsek S, Ozmen CA, Onat S. Morbidity and mortality associated
with fracture of the sternum due to blunt trauma, by fracture type
and location. Radiologia Brasileira. 2022;55(3):167-72.

15. Gao J-M, Li H, Wei G-B, Liu C-P, Du D-Y, Kong L-W, et al. Blunt
cardiac injury: a single-center 15-year experience. The American
Surgeon. 2020;86(4):354-61.

16. Fokin AA, Wycech Knight J, Abid AT, Yoshinaga K, Alayon AL,
Grady R, et al. Sternal fractures in blunt trauma patients. European
journal of trauma and emergency surgery. 2022:1-12.



	Pira-Paez-bahar 1403                    8-7

