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A Clinical Difference of the Non-Penetrating Rib Fractures Between
the Urban and the Rural Communities

Chang Nam Kim, M.D.*, Eun Yong Cho, M.D.*, Hae Dong Jeung, M.D.*, Jin Soo Im, M.D.*,
Soo Hyeong Cho, M.D.*, Jeong Hee Lee, M.D.**

A clinical analysis was performed on 326 cases of the non-penctrating rib fractures experienced in the
department of thoracic and cardiovascular surgery, Chosun University Hospital and 102 cascs of the
non-penetrating rib fractures those has been admitted and treated in the department of thoracic and car-
diovascular surgery, Jeonnam Hwasoon Jung-ang Hospital during a period from Jan. 1994 to Dec. 1995.

1. Scx ratio was 3.4:1 in urban and 3.6:1 in rural communitiecs with male predominance.

2. Most common cause were traffic accident in both communities.

3. Hemothorax, pneumothorax and hemopneumothorax which needed thoracostomy were pbserved in 146
cases(44.7%) in the urban and 12 cases(11.7%) in the rural communities.

. Left thorax was the spell site of rib fractures in both communities.

. Rib fracture was prevalent from 3rd to 6th rib in both communities.

. Open thoracotomy was performed in 37 cases(11.3%) in urban and 3 cases(2.9%) in rural communities.

. Overall mortality was 4.29%(14 cases) in urban area and, 1.96%(2 cases) in rural communities, and
cause of death were hypovolemic shock, brain edema, sepsis, respiratory failure, asphyxia, and
cardiogenic shock.
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Table 1. Age and sex distribution Table 3. Sides of non-penetrating rib fractures
A group B group A group B group
Male Female %  Male Female % Case No. Y% Case No. %
10> 1 - 0.3 - - - Left 161 494 49 48.0
10~19 3 1 1.2 1 1 1.0 Right 113 34.7 35 343
20~29 23 9 9.8 10 1 9.8 Both 52 159 18 17.7
30~39 67 18 260 11 1 118 Total 3% 100 w100
40~49 64 16 24.5 13 5 17.6 - - — — —
50~59 48 16 19.6 25 8 323
60~69 27 7 10.4 16 3 18.6
70~79 17 6 7.1 4 3 6.9
80< 42 1 0.9 — 1 1.0 %:él%zéi ({lﬁ}o%, i}‘dm%‘]’-ﬁl "?‘:Bg% %’Fﬂ“}"ﬂﬂ
T T T ‘ o T TToomm T e . Hio Y:‘] S = A
Total Cases 252 74 100 80 22 100 A& sk = B4 w=AA AFA 326eA18 A
T T T T T T e e e group)$t FEA AU Hx|g A ke FdHY FH
slztel Al g9 AR Wkl BAF BEAA AFA 102
Table 2. Causes of non-penetrating rib fractures #(0]3} B group)& A2 2 8lg] o, of7)ol = el A
A group B group Ql AE7 Hax eSS Ut AE 2FAA
b CaseNo. % CaseNo. % oh mE g b g9 712A ) B2 R FaAle)
Traffic accident 174 53.4 58 56.9 7)8te] R G FAA7} B0 ) A$E A 9A]A
Motorcycle accident 25 7.7 4 3.9 =
Fall down 66 20.2 7 6.8 )
Tiller accident 12 37 18 17.6
Slip down 35 10.7 11 10.8 A il
Human trouble 4 1.2 1 1.0
Industrial accident 5 1.5 - - 1. MY 3 HEHEE
Cow injury 2 0.6 2 2.0
Others 3 0.9 I 1.0 A gl odedel dfE BN EE A groupell A HEE
Total 32 100 102 100 A 32695 ALY 2520, oibr} TaR s - oful
B o T g2 el o el skl e B group @A) 102
#F F27) 80el, oAbt 228 2 - ofu)= 3612
orom A 9§L = 4= 9lu} welA] FHEAN B E]—‘;h:]— A group 30~350th ol A 2292(70.2%), B group
g 2 QAR ITE Wol WREHI gle] A EAL 2 40~60tH ol &} 7020 (68.5%) 2 714 ot FF AR AT

ArAr wzcy & 4 ok ARELD oldt A
S99l 19943 1948 19952 12974A) wldEA 53
FA 2 2Ald A% 2AAg s o & F4-2) el
st R #HAb 3267 (2A A FAD 3, FEAG $13
A oo F-2Fe slslste] Aw gt
1023 (5&71 57D o] A5l ) 3% 2 Y, 532
e fdal, 59, a3 Tk £
3} v asle] £A| ¢} w& z]oﬁ7]—°] Bl AEA =TT o
hak YA xtol Agirlel 3 A3 @A washe
upole}.
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19943 1438 1995 12977 v A-FA FHEALS

2 gol ARt FE2 A o] EA|A o) u]sle] oI
20| A] 104 ol A} T3 o] ¢]-2-S o4~ 9 ¢l tHTable 1).

£2ke] 1918 WEALILL F 4283 F 2327 (54.2%) 2
27 Wskal 2. Ewtolof| o3t AbaLe] A2 §hE}
W 26131(61.0%)2 A3t REATE A st
A groupel FHALAL 663(20.2%), B groupa E71F AF
2183 (17.6%)7F W2 918 2}A]35}5n 9l cHTable 2).
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A B X A 3EZA A 65F Ateld

1- 3L 31L
i _1_.,\‘7(_-]

— 316 —



o g1 %]
1997;30:315-21

Table 4. Sites of rib fractures

A group B group
Sltes Left nghl Left Right

l st 63 35 1 6
2 nd 34 29 8

3rd 84 63 28 17
4 th 38 66 30 24
5th 72 70 16 16
6 th 59 47 14 14
7 th 31 14 9 6
8 th 14 7 4 2
9 th 10 8 - 0
10th 8 - 1
11th 7 I - 2
12th - - -
Tolal Cascs 467 348 122 92

T 1A ~117)20) 2 A group-& B3 2.570, B group

H 2. 170153 cH(Table 4).

4 %2

WA 3 fw}ﬁ’% AR A e A3,
Felagel Gl G §EEE 2w g 4
olut 71 Fo] gl zwaﬂ(so 2%), 15 A group 134

A(41.1%), B group 8121(79.4%)el 413 M2H 2] 2.2 3}
ol oA, AlEA e} AgtAl W YA Fof, mEAE=
lidocaine o] 28 A Axr, A3 E W 7|AFE Tog
FuE A5 Gl o7 vt Slg] Sl g Sl A
9] glo] A A f-% A cHTable 5). |t 7] Fo] TuHd
xRt M= 97t Axp wAbAS S S sl % Ehel A
g F ATS erls AR Fn 5EEAR
A FIAAES A3 -9 A groupell A 1462
(44.8%), B group 1281(11.8%)% 2.v(Table 5) F3 4+
9} 717k A groupoll A H 17.9, B groupel A+ 3
3 148le]slv(Table 6). 35 MFES Al 2+ A
group 37#(11.3%), B group 38(2. 9%)9\1_«111, °] ¥ A
group®] 7-§- ghxe} AP EH 0 %3 A7 174
(45.9%)3= 714 BFgktH(Table 5).

5 T= WKL Z oAz

TARE W7t o] A A2 A groupd] 73S 2-4 hrs
o] 67#1(20.6%) 2 7}4 @o], 12 t}S- 0 1= 46 hrso]
667 (20.2%), 1217} ollloll W43 A-$-7) 5221(16.0%)

Table 5. The modes of treatment for the non-penetrating rib
fractures

Mode of Treatment
/ Indlcatlons

Conservalive Ircalmcn[ 134 41.1 81 79.4
Closed thoracostomy 146 44.8 12 11.8
/Pncumothorax 42 5
/Hemothorax 58

/Hemopneumothorax 46 2

Open thoracotomy 37 11.3 3 2.9
/Bleeding control 17 1

A group B group
Casc No. % CaseNo. %

/Ruptured diaphragm
/Rib fixation
/Continuous air leak-
age

/Esophagcal rupture

SR SO~ N
|

/Cardiac tamponade
/Bronchus transscction 9 2.8 6 59
ThOl‘aCCﬂ[LSlS

Total 326 10() 102 IOO

Table 6. Duration of thoracostomy

A group

l wenk > 30 4
1~2 wecks 59 7
2~3 wecks 63 3
3~4 weeks 26 l
5 —

183(17 9 ddys) 15(14 0 days)

4 wucks <

TOta] ( nscs(Muan duratlon)

%9 %=0|%1 3 B group2 - 1412k o ol 17 A%
7} 249)(23.5%) 2 7}4& wskew] 4~6 hrso] 183(17.
7%), 6~24 hrso] 152(14.7%) 52] <o) slrHTable 7).

wAE LFdaloe] Wl #Ake] ]lYr|ZE A
groupel| A= l‘r o) 7} 562(17.2%), 1-237} 1014 (31.
0%), 2~357} 93(28.5%)%1 3L B group2 15+ o7}
23e01(22.5%), 1~2F7} 4581(44.1%), 2~3F7}F 18#(17.
6%)5 22 -1 35 olufo] E Y rbg 3l E o]
55 oAt FolAl A9 ulvl el &A4fe] Fuks gl
v F-Eake] 3y Zo) Wbt Ao} B AAR
2 1%l 73%7} o -0l gIcH(Table 8). A group®] B
319171 7Fe- 17.4¢, B group-& 16.5¢ o]}
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Table 7. Lag period from injury to admission Table 10. Major associate injuries
A B
Duration A group . B group y group group
Case No. %o Case No. o _Bone fracture
1 hour > 52 16.0 24 23.5 Sternum 12 2
1~2 hours 20 6.1 6 5.9 Clavicle 18 7
2~4 hours 67 20.6 12 11.8 Scapular 6 2
4~6 hours 66 20.2 18 17.7 Pelvic bone 18 4
6~24 hours 49 15.0 15 14.7 Verlebrae 19 3
1~3 hours 41 12.6 10 9.8 Extremity 57 16
3~7 hours 19 5.8 9 8.8 . Head injury
7 hours 12 3 7 8 7.8 Skull fracture 15 2
Total 326 100 102 100 Cerebral concussion 9 5
— T Epidural hematoma 6 3
Subdural hematoma 3 -
Table 8. Length of stay Subarachnoid hemorrhage 3 -
A group B group 3. Abdominal injury
Case No. % . Case No. % Spleen rupture 5 -
ver | .
1 hour > 56 17.2 3 225 ;Wer ace,;at'o“ i f
1~2 hours 101 310 45 441 b emo",‘z" ‘,’t‘,’e“m ) )
2~4 hours 93 285 18 176 ) Vanpel” oS ;
4~6 hours 8 147 9 8.8 5' O?;"“ ar ‘;‘J“ry bined -
6~24 hours 16 49 6 59 - Hhers and combine
1 ~3 hours 5 1.5 — — Total Cases 109 49
3~7 hours 5 1.5 1 1.0 o
7 hours 2 0.6 - -
Tota] (mean duratlon) 326(174 4 days) 102(16 5 days)
Table 9. Complications after non-penetrating rib fractures
. A group B group
Duration Cl2 =l &AL
Case No. % Case No. % 8 ChE st
Atelectasis 16 26,7 2 33.3 AH ST IZAEA 4284F A7) &4 uke ga}
;‘a“ chest 189 3;7 2 32-3 = 137281(32.0%) 3} 0] % A group 11821(36.2%), B
mpyema 13.3 1 16.7 o
Kl A } A=A} lr_
Preumonia 6 10.0 N group2 192(18.6 -/o)i LA x| 9] e}Al7] Ao
Wound infection 5 8.3 1 16.7 A quct gepet & edr] 45 HFole9 ol A
Respiratory failure 2 33 ~ group-2 13071(65.3%), B group< 347(69.3%)2.2 717
Y oo 3 woter, WEAA E4ozE FER0] A groupe
pper eeding . -
2l 0 yal o/ Yo L_/\l-._
Acute renal njury | 17 _ 3671(18.0%), B group 1071(20.4%)0] s 32, B4
T I o A 2 227(11.0%), B 2 57(10.2%)e
Total 60 100 ‘ 100 group 271(11.0%) group<- 573(10.2%)°)4dc}
T (Table 10).
9. AfgRiol 9l AlatE
7 HBEN SZTIH Fo| YD

PHF2o 2= A groupdl A E F8F 198131, 6%), F
=5 821(13.3%) a0l

719 169](26.7%),

A= 27197} 281(33.3%), E8F

L 2 wokc(Table 9).

I, B groupel
Fol 241(33.3%)5Y +

AP R A groupS 143(4.29%)%1 3L B group-2 2%
(1.96%)5ick. AbA1-2 A group?] 734 A &) §
#(35.7%), 3% 38(21.4%), A= 24(14. 3%), &4
ig‘—‘?"ﬂ% 2e1(14.3%) 59 <2143 B group-S &8 A

% M B 97 Adto] zh} 18] 9 vHTable 11).
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Table 11. Causes of death and mortality rate

A group B group

Thoracic
Hypovolemi: shock
Sepsis
Asphyxia
Respiratory failure

—_ 0 =
|

Cardiogenic shock
Non-thoracic
Brain edema 3 |

Total Cases(mortality rate)

14(429%)  2(1.96%)

o #

FHEALS 2 Aol wet 24 FEAAT vFELS
2 79 5 el At A F7lo0 A7 fE5Ade]
453 gory'? njAalsle s vlHEA o] F7 &4
oln} o] wli AFA A} Fbg W& fale] P,
FREAL A e FET A F AN A AL, AA
b, F), a4 FE(FA)SSE WHEs de
o o] & AF:t et 2 FE58 el 9’ A9t
74 geon, Jlel A BEARAD, 71ed 4, FA(F
%), 344, el A . FEENE 53T
Aol 7}A &3 e gt giAgkate] ¢ - Wl B4
x&jo] 3.4:1, FEXYo] 3.6:1% FAr} 53] B}
o o]l 71 8% 599 3.7:1, 143 ¥ 34:19) B
o} dAah= A& Bod gApr) oAt R} AL3| &HEol B
Loz A Ao $3le] #5S o  Ud
t}. AFE T A R|Go] 30~50Hel A 2293(70.
2%), &2 °] 40~60 ol A 70 (68.5%) 2 714 o]
A ske] 2 SIS dx)slg ot B oelA
£ &A1Y 8x5o] A G A}l w]ste] 104
o)A} ol FEelTe 13 9 HL o EA|FE
QA7 Qg oigr). FHEA F99] F - F
EE BAA S 213:165, FEA G 67:530 2 250
o zabsle] 285 §79) Maehe dgrot, AUALT,
H A 5o Bae}l AXSAh FAF A7 L] 4]
7re gl & el B on AR A= 62.
9%, FER G| A= 58.9% A FALF 6X]7F ool
Lkt A g2 FAF A 1A 7k W ol 13-
2 Ry Tz o] 32638 F 528(16.0%), FEA|Fo]
102815 2431(23.5%) 2 FEA Gl AFse A =

Mook o 2 orfr oo

TAISH SEZIo| BIBEN S Sl e & &5 xio|

Al Aol AFals FAE vla) FAE WA Y &
Z}a] 7 o] wgleh o] {5 AN o] A Fol
AR BAZ QA3 AYVE = A2 Bz} 417
2 dAl 15 HelA 25 Alolglon o E Bulely
FAslach SFFAe g A deFFEEede] 7
Bola Yol xut A3t FA v A I F
FZ oM RolA ¢47] wiel AAES A5 AA 2
F7HA 534, €71F, €5, 71559 o] velnd
7A$x grastgch aepad g HFAE e A
%39l g iade] 4, 589, AAdZHAF
< 4282 33 A%l ogefile FFAHbone scan)E A
P& ¢ gk 5FFA3AY] g1 REHA R,
AP FHARE Ho g RN ANBEAAE IS T
AR 10% 9] 2] FAll M= AEFEE AW
g}, B oo e ARG A 3268 F 378(11.3%), 5
249004 10285 38(2.9%)A MNFEE AWl
6~23%°l A NFEL A P72 TP Ee] Barel v
23t AR HL vssht FEAYE G HEs v
deL o 4 ot Gray 598 FHAAE H$5
o2 AR A F& At Z1F, AEA 71E,
T3 Al A A7) E, FE A AET
A, WA o) = B-sta A s 7o) S izt
I Qe AAEY H$ Avl’E "r)Fe] Suksl A}
e 7 Az A S s AR o
AA oz HANAFHAAAES AYsiact FHE4RAE
oA EEe] AH-LZ 02 Webb S0 kAl FH-AAL
FHE 23 A5 2 == Y 45, 344 &
Ab, FELEA o] QlE o, Ao Ak, AlAbe] £44e] 3l
S o} FA| ANFatoiof she, HAAY = FAWe o]
o] EAste Aol o] EY =7 @ FiH, S =
|oate] 2R, h o] EAAY, vty F oE
Folgt ALY Sy 55 ghedsle] AFARrE A
slojok e} s}, Roger 57 osbd g7t
2E27A5dd, gJAFA] dsle] 90mmHg |3t o, F
AFQIA] 800 ml o]Are] o] pgul, wialAl FedAt
F3 A Fel & HFo] AEd o, gJabg ez dAde
Z710] 91& o) So]glon Kish S0 283} &, Adet
A, P adEal, slAgsldo] gl& o A5 6X| 7o
ol M2 Fedt, FHE B3 A5 Y, 4, F

% 29l g, F3 AYF XA AR AEE 3F
o] EAE dol = 2447}k o] el NFEE Al sleiof &
thar stgdel. ARFE] Ag-oe 1A FHddEE A8
e AL 922 gl a FaAREE AlYE A$e

N

—319 -



A 4

TAleH SEZIO| HIHEN ST 2H O (8 2 45 Kol

EA)R Y A A FA} 32685 1469 2 44.8% A 1, NFEo)
AR A 3382 AN 11.3% A0 522G
L 2AR YA g Fabdes A3 A= AA
2} 10225 1282 11.8%% 5L NFso] og A%
3 2 2.9%14 X - 357 2 zlo] & R} o] EAA]
oo AR}So] EA e uls TTA A FR-g
g Zo] D}*"Zi 2.2 sl BAIA Y W le] ¢ A F3
1 A ezl oz Rojgch 5FFA xR S
oRE X ﬁ%, 714, %, dE, 3RS F 66 (=
ARG 60, F&AY 6ol A WA= A= o] A
§ FEFE 2AAY 8, FEAY 18 A wA st a5
2 2ol Ak F3 AMEE AW 3xlo A Ay sl o,
Wilson 5'7& FH-EAFE 559 A4S A &, 5
e, AH, % A 71743 #A7) odvla Barst
Aok AbE £A)A Y 149, FEAY 282 APGELS 7
7} 4.29%, 1.96% =t &2 2] AlgEo] Y& o)s
= &4 Axol mAIA R B3, AlRE Ak A
thrt EAIAG & o2 o] Asle] gl thE B
M)A 0.96%~3.3%2 Mastd o Abgele
23 & Jﬂgz FA T FHA Zolgdd)

z =

19943 1456 19953 12¥74A] 247049 E-F A1) 3}

Vg Frslshel A M BER S EEAE YAAL

bk ghat 326% 9} BAl], FEAOR FEA)

2k At st Aol A VA RE Wk |

offl izl x - F2t vl BEA 5F34 xS vla b

6}04 AR o33 22 A9E Aotk

- WJul = oFA ol A d Aol 9%-3] ot 13 o)

H% FEA Y] ZAIX| Yol u]3}e] o1 Fol) 4] 104 0]
A} aredol el

2. £44e] (AL FAANA EEALII) 7P ke,
I opge R xAA A Feala, FE A YL FU)H
AbaLsdch.

3.7M W 5334 e B 5 B Ao @
Skal 2 A3EFd A AesZ Aloldl 2w E31a}e)
EFFAT HEE BAIAY 2.5, FEAY 2102
EARGell AT & 2] A 97 oha E S48 9
Ak

4. A 8= EA|A o] FEA] G v]sle] t] HFHql A
2E skt

5. 3181717k F&A Qo) A A G B} Aokt

0

Lo
AL

—_

o)

78, o] HA

o8, g,

o F-2} )
1997;30:315-21

AT A AR 24 B} R

ol ulsl W g1 22| 7bo] Tha: A A B RUe),

=
=2
Fo2E $RF, $719, 5F

2k AHo) & Mol ghokek.

,] h,___r(r‘ Yo, lg_

CFR] TR B R B A o) A F5He ol

Ao & S skl

AR EAA0e] FA) FEA o] gl u]o)

=34t

0
il

U |

Cdel . WEEOM RIEE S8 &4 12700l Chs 2l AX DAL

o) F-2] A 1974;7:23-30

. Zakharia AT. Thoracic battle injuries in the Lebanon War .

Review of the early operative approach in 1,992 patients. Ann
Thorac Surg 1985;40:209-17

A, B, EAE S gRadel dad nE digo)H

1993;26:944-9
AL, A, a2

of of] EH'SFO'MM TE ) F 9 A 1984;517:829-

.T_r%}’q A, e, A4d gray 7601I01| thet 2 e

TE o)A 1984;17:110-7

FAyaz, o] o E¥Alo] ol AIK EF 19001,

[y

o) 2% 1981;14:123-6

. Locicero 11T J, Maltox KL. Epidemiology of chest irauma.

Surgical Clinics of North america 1989;69:15-24

- qb 3], 0] &8k, o] i BEE N 40200f HS 2 A B )

Folx 1981;14:311-8

LR QP E]L 08, WA, o 3. R A 111000 T

SHA &b of 91 4] 1992;25:1013-9

A QA BEQ|Ato] Ol ALK TR WfE9) %] 198821 :307-15
A, AlAled, LAt 5. gREA0l et QAR D&
2}#] 1990;23:905-15

. Lewis FR. Thoracic trauma. Surg Clincs North america 1982;
62:97-108

. Perry JF, Galway CF. Chest injury due to blunt trauma. §
Thorac Cardiovasc Surg 1965 '49 ; 684-94

CEE, AAA, AW G BRI s AN &
o F2A] 1985;18:352-59

. Gray HK, Flyfogle ID. Thoracic injuries in world war 11. U. S.
armed forces. 1951;2:1127-50

. Webb WR, Jones JW. Thoracic 'rauma. Tn © Glenn W. Tho-
racic and Cardiovascular Surgery. 4th Ed. Norwalk
Applcton-Century-Crofts, 1983;110-21

. Roger S, Hiram CP, Laman AG, Robert LF. Indications for
thoracotomy following penetrating thoracic injury. J Trauma
1977.:17:483-90

. Kish J, Kozloff L, Joseph WL, Adkins PC. Indications for
early thoracotomy in the management of chest traumea. Ann
Thorac Surg 1976,22;23-31

. Wilson JM, Thomas AN, Goodman PC, ct al. Severe chest

—320 —



o F-91#] 3 9

1997;30:315-21 TAlot HEZS H|BENM =2 SHof TS 2 A o]
trauma, morbidity implication of first and second rib fracture ment of penetrating lung injuries in civilian. J Thorac
in 120 patients. Arch Surg 1978;113:846-54 Cardiovasc Surg 1988;95:184-90

20. Robinson PD, Harman PK, Trinkle JK, Grover FL. Manage-

—REAE-

AAFES 19943 1958 19953 129 71A] 8] FEA 5FFAH R Qlsle] ARGl ¢ =40
SR &) F-oafe) ¢ 3269 9] A9}, FEX| e A A SeFdHd F5-9 el
Y A& ukgkd g2} 10290 o sled Ak o) E A2 wlwslge) 7Hg E3F A FL BA1AA
30~50tH, F&A Y 40~60t G T i u) = A x| ol A FRloll A Jufje] o] W& I E B} v
BEA 5TFAY P 7 AL & 2FA 2EAL) 7 weten FHAR B2 S =
Al A2 FepAbal R 3563 5 663](20.2%), FE&AFL F7]F AFLE 10285 188(17.6%)H ek &4
B2 e & - 57 23 Alolgle] AZeA Wekw 7H 3 5FFAHL WA eH7pA L 52
ol FAHE A A7 el Mg A EAIXFo] 16.0%, F&EXGo] 23.5% 2 xfo]-& Rt A
B REA AR, FAAAE, A4 F3 A0E, NFE 522 s, 2AAHe] 3268 F 134
#2141 1%), &2 o) 1028 F 8120(79.4%)o 4] B22] aH]-& Alh3lH 2, /NFEL EA A Fo] 374
(11.3%), s&A90] 33(2.9%)ell A AJsle] EA|AGo] FEX e vlste] of HFAH L A5 HE
Atz oz vebgth AA AbES EA1R Ho] 4.29%(143), FEAFe] 1.96%(28)RA L AFE4

A

AL A &, HEF ol

— 321 —



