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Influence of Multiple Rib Fracture upon Traumatic Hemo-pneumothorax

Seung-Joon Yang, M.D., Je-won Lee, M.D, Sang-Chan Jin, M.D.,
Myeong-Don Joo, M.D., and Woo-Ik Choi, M.D.

Department of Emergency Medicine, School of Medicine, Keimyung University

Purpose: Multiple rib fracture (MRF) and a hemopneumothorax accompany with most blunt chest traumas.
We aimed to analyze the factors increasing the probability of a hemopneumothorax. In addition, other injuries
accompanying MRF were analyzed.

Methods: We retrospectively reviewed the medical records of 154 mutiple rib fracture patients who visited
our hospital between January 2005 and December 2007. The medical records were reviewed for sex, age,
mechanism of injury, location, number of fractures, distance of dislocated rib fragments, and presence of com-
plications. We measured the distance of bony dislocations by using the PACS (Picture Archiving and
Communication System).

Results: The average number of rib fractures was 3.7+ 2.1, and the number of rib fractures significantly
influenced the incidence of a hemothorax (p<0.001). The risk of a hemothorax was increased in a bilateral
MRF compared to a unilateral MRF (p=0.027). The distance of dislocated rib fragments influenced the proba
bility of a hemothorax significantly (p=0.018), and subcutaneous emphysema and lung contusion were signifi-
cantly associated with a pneumothorax (p=0.021, p=0.036).

Conclusion: The number of MRFs did not influence the risk for a pneumothorax, but did influence the risk
for a hemothorax. The laterality, distance of dislocation, also had an influence on the risk for a hemothorax.
Also, subcutaneous emphysema and lung contusion were increased in cases with a pneumothorax. We must
consider the possibility of a hemothorax even when the initial chest X-ray shows no evidence of a hemothorax.
If alung contusion is present, then an occult pneumothorax must be considered. (J Korean Soc Traumatol
2008;21:91-99)
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Fig. 1. Distribution of age and gender
Table 1. Correlation of sex and age with hemopneumothorax
Factors HTX* (+) HTX (-) p-valuet PTX (+)° PTX (-) p-valuet
Male 50 67 0.265 38
Sex Female 12 25 11 26 & 0.754
0~29 3 6 6 3
30~39 8 7 4 11
Age 40~49 11 32 0.075 16 27 0.114
50~59 18 14 7 25
60~ 22 33 16 39

* HTX : Hemothorax

' PTX : Pneumothorax

t : p-value was measured by Chi-sguare test
(+) : Presence

(-) : Absence
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44 (28.6%)
34 (22.0%)
18 (11.7%)
16 (10.4%)
16 (10.4%)
15 ( 9.7%)
11 ( 7.1%)
22 (14.3%)
55 (35.7%)
53 (34.4%)
24 (15.6%)
66 (42.9%)
70 (45.5%)
18 (11.7%)
54 (35.0%)
139 (90.3%)
24 (15.6%)
62 (40.3%)
49 (31.8%)
20 (13.0%)
18 (11.7%)
17 (11.0%)
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Characteristic

0~1
2~3
4~5

Subcutaneous emphysema

Lung contusion

Hemopneumothorax
AOI't

Cultivator accident

Pedestrian injury

Assault

Bicycle accident

Fall down

Rib fractures
Pneumothorax

Mechanism of trauma
TA* (In car)
Slip down
Fractured ribs
Right side
Left side
Bilateral

Location
1st~3rd
4th~9th
10th~12th

Complications
Hemothorax

Lateraity

Table 2. Clinical characteristics of multiple rib fracture patients

' AOI : Abdominal organ injury

WAFAAFZ (Chest AP) 3
* TA : Traffic accident
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F 37 AEA(24)9) 42+[47X (A+B+C)] & ] &3} A2 AL FAY FAFEL 0058 1F2R A
o 7|F3A7NE 7] 9 FEPARARE B3 Fela

o]2 minor (0~15%m]%), moderate (15%~60%™]%F), m. & ot

severe (60%°]74) 02 Yol zH7be] 5 FHAEY A9

Arel FAMNGote] AAAAE BAETh RS =T = R

Qg H2e FUd A 9 FRuAAR
543 19 $9AAS 120 A9 A7) ANe F AR 151739 $2F F ARELTE 6401 M 85H7HA) thoy
AN GG o1& FFY FFEAY Aoy sl Uebstow g Es 60t ol ol 5590 (35.7%) 7t 7t
BEE A7 s @529 AdeAE 4 Wl F NETE Eokom HEAR S 53421474 Ah(Fig 1).
AFS sk PEE ALE BANNE A% A% AR Sae) Al 321 ol BFe @ mb 42:1, ¥
& 240l o9 Aok o) Ul 3511 olgon] A Bxe) e me IF
EAAEE SPSS 120K for Windows®S o] -&3sfo] T 3 715 W EAHoR §oldtulsl 1*% 919lch
7o gubd BAo AL =YT R ttestS o] L3t 3} (p=0265, p=0754) (Table 1).
S8 BARRT, WA 27 A ATEES BEA
e Afde H]E‘/F AA Q) Mann-Whitney U testS A} 2. 52289 ol
L3l M8 M4 A9 Chi-square test9} Fisher s
exact tests AHE3t] SHA AAS spoem AHTAF AAE AFEHT AFALTF 49(286%) 2 71 HIE
& JHAHe Aotk FAF EAE W = FEW 7 BRI F A3 AT N (71%)E AP we
Table 3. Comparison of hemothorax patients with non-hemothorax patients
Factors Hemothorax (+) (n=62) Hemothorax (-) (n=92) p-value'
TA* (In car) 14 ( 9.09%) 30 (19.48%)
Pedestrian TA 10 ( 6.49%) 6 ( 3.90%)
Bicycle TA 9 ( 5.84%) 6 ( 3.90%)
Mechanism Cultivator TA 10 ( 6.49%) 8 ( 5.19%) 0.087
Slip down 10 ( 6.49%) 24 (15.58%)
Fall down 4 ( 2.60%) 7 ( 4.55%)
Assault 5( 3.25%) 11 ( 7.14%)
0~1 4 ( 2.60%) 18 (11.69%) <0.001
. o ribs 2~3 14 ( 9.09%) 41 (26.62%)
ractured ribs 4~5 28 (18.18%) 25 (16.23%)
6~ 16 (10.39%) 8 ( 5.19%)
Right 25 (16.23%) 41 (26.62%) 0.027
Laterality Left 28 (18.18%) 42 (27.27%)
Both 13 ( 8.44%) 5( 3.25%)
High 25 (16.23%) 29 (18.83%) 0.869
Location Middle 59 (38.31%) 80 (51.95%)
Low 11 ( 7.14%) 13 ( 8.44%)
Complications Pneumothorax 20 (12.99%) 29 (18.83%) 0.923
SubcEmph' 7 ( 4.55%) 11 ( 7.14%) 0.900
Lung contusion 0 ( 0.00%) 7 ( 4.55%)
AOIt 10 ( 6.49%) 7 ( 4.55%) 0.098

* TA : Traffic accident

 SubcEmph : Subcutaneous emphysema
t AOI : Abdominal organ injury

$ p-value was measured by Chi-sguare test
(+) : Presence

(-) : Absence



NEE HYO(Table 2) o] Fukd 5ZFHM= 4. SEEHo| SHISAID HI|FE UM
FEALL, 71N 522 ARARE 2 4
o (260%) 2 7H4 Y& WIEE H T Table 3, 4). A Hgo] LA oA 7| Fo] Fuk Ay
Az 2040 (130%) ©lRAL A B 7S frefAdel &
3. SZ2E T AX|t 87|FE wHHol oiEby UTHp=0923). @& Fat71F, EFA7|EFAE FAS
A foAL JAATH(p=0900, p=0098). L&Y 44 7
SZ3A9Y M 27 FRPPAARRY 28] HE Fol #A A= Far|FH H3 e Fub 2
A Fou HYste] QeFARE T oy 53FE 7Fed& oA Al Sk tH(p=0.021, p=0036).
o] AdH dFH & TS Ao 1 7R B2V I 99 Fu EFoEA FR 4T F4 AS AN
UEREY (37+21) 5224 Mg 3§ 2 S ke ol 1e U o= AT AAY AF A &= HE
e BATA fFodol AN (p<0001) 71EF HA 7L Wo] &aog BAE F Qe VA F4Ashuke] 54,
AL Foidol WtH(p=0.393). AHAHQ 3 £2do o3t A, WY 5, Uy
A& LB, A%FH ASH &, FAHIN 53 uheE], Wesk 28, 59 99 9 g3 9 gubsel o8
oAl 39), TR Sl 9¥), (A0 SFell B 7bsetth(27) 28 AF FHo] F2d 1149
A 1zd)E FRs AlgEly, g A shsAdel | (71%), WSl 30(19%) LAsA= AW E w3
AR S 5FFHAA BATHSE fFoide] 9 of me} v S = WA e AR AR THTable 7)
QoM (p=0027), AF3tol] W FIAHE ITH(p=0869) FEETEAN Y, S5 ATS vEEYE &
(Table 3). AWHH o2 S5FFH9 A9} 71§ TA7HEA A=A AFo] RS H(Table 8) 39 HSF=Ho| 3l
< ool AT p=0406, p=0.765) (Table 4). od 7 ¥V &4 AEES =edve A2

Table 4. Comparison of pneumothorax patients with non-pneumothorax patients

Factors Pneumothorax (+) (n=49) Pneumothorax (-) (n=105) p-value
Mechanism TA* (In car) 10 ( 6.49%) 34 (22.08%) 0.337
Pedestrian TA 6 ( 3.90%) 10 ( 6.49%)

Bicycle TA 7 ( 4.55%) 8 ( 5.19%)

Cultivator TA 4 ( 2.60%) 14 ( 9.09%)

Slip down 11 ( 7.14%) 23 (14.94%)

Fall down 6 ( 3.90%) 5( 3.25%)

Assault 5( 3.25%) 11 ( 7.14%)

Fractured ribs 0~1 4 ( 2.60%) 18 (11.69%) 0.393
2~3 21 (13.64%) 34 (22.08%)
4~5 17 (11.04%) 36 (23.38%)
6~ 7 ( 4.55%) 17 (11.04%)

Laterality Right 21 (13.64%) 45 (29.22%) 0.406
Left 12 ( 7.79%) 58 (37.66%)

Both 6 ( 3.90%) 12 ( 7.79%)

Location High 19 (12.34%) 35 (22.73%) 0.765
Middle 46 (29.87%) 93 (60.39%)

Low 7 ( 4.55%) 17 (11.04%)

Complications Hemothorax 20 (12.99%) 42 (27.27%) 0.923
SubcEmph'* 10 ( 6.49%) 8 ( 5.19%) 0.021
Lung contusion 5( 3.25%) 2 ( 1.30%) 0.036
A0l 5( 3.25%) 12 ( 7.79%) 0.790

* TA : Traffic accident

 SubcEmph : Subcutaneous emphysema
t AOI : Abdominal organ injury

$ p-value was measured by Chi-sguare test
(+) : Presence

(-) : Absence



— WA

2l dHA QA ofe A HiEolA ghrh(28)

5T 2EHY A9ALT 24EeE 59 24 )
549 7t FYs89 o (p=0018), I 99 7%, I
3171, S F99d0] Skt (Table 5)

o i ofo

lo

oX rlo rlr
oX,
2 ¥

fo x o ox M X

ofN L 2
LU
e
o
2
;O
o
)
S
re

> re
-
=
R

> [r
ek
N
0:10{1

w e
>
<
£

2 527%2 ANPES HAth

Table5. Correlation of pulmonary complications with the distance of dislocated bony fragment
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n (%) Distance of frag* (mm) p-valuet

Hemothorax (+) 62 (40.26%) 5.812+4.164

A 92 (59.74%) 3.948+2.777 0.018
Pneumothorax (+) 49 (31.82%) 4.483+3.766

A 105 (68.18%) 5.100++ 3.554 0.212
SubcEmph' +) 18 (11.69%) 5.620+3.952

A 136 (88.31%) 4725+ 3577 0.367
Lung contusion (+) 7 ( 4.55%) 2.893+2.324

A 147 (95.45%) 4.983+3.670 0.172

* Distance of frag : Distance of fragment of dislocated rib bone
 SubcEmph : Subcutaneous emphysema

* : p-vaue was measured by Student’ st test

(+) : Presence

(-) : Absence

Table 6. Correlation of amount of pneumothorax with distance of the dislocated bony fragment and the number of fractured ribs

Minor (n=25) Moderate (n=22) p-value*
Distance of frag." (mm) 3.550+5.020 4.687+3.785 5.415+4.772 0.833
Number of fractured ribs 40+10 34+17 0.427

* : p-value was measured by Kruskal-Wallis test
' Distance of frag : Distance of fragment of dislocated rib
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Z71 2 A FHF DA WY gA A, A" (Massive) 22 £F 5™, FdFe] Hoe AdddA
SAA ABAZE QO SAROM B AFNME AW 1500 miolAelT o)A WS FU F7he] 2/37F Felo)
g dgol mE HAES B A7t jle ALR ogaf AAA= As TETh g FFo] TAHE 34
UFeFSTH(Table 1). ALY £d, - FlzE A AdLaT, HEH
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o A& W BF Y AL KA oA whEd AN FB ABE FF AR 2700 Begd $F
AZHTHE F2d TS BYAR oo BF Ay AL FRAR 29 AR ol wANA e
Fol AM IR 5o A s felsAl 4 Aejoll A ofebe] #oJo] tiRE o1 1000 ml ©]4Fe] &
= FT AoE AEHH Yolgt AT ©x] WHFo] HEA FFE mk
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o e FRd Blel S E ATEC] =2 Zo® Ziegler$t Agarwal(29)> 5= =H9 7t FUtEEE
Table 7. Extrapulmonary complications

Complication n (%)

Cardiologic injury AMI* 1 (0.6%)

Neurologic injury SAH,EDH,SDH,IVH? 6 (3.9%)

Spine fx* Thoracic burst Fx 1 (0.6%)
Lumbar compression Fx 2 (1.3%)
Abdominal injury Liver Contusion 11 (7.1%)
Laceration 4 (2.6%)
Spleen rupture 7 (4.2%)
Pancreatic contusion 1 (0.6%)
Diaphragm rupture 3(1.9%)
Extremity injury Clavicle Fx Ipsilateral 11 (7.1%)
contralateral 3(1.9%)
Pelvic bone Fx 2 (1.3%)
Sternum Fx 1(0.6%)
* AMI : Acute myocardial infarction
* SAH, EDH, SDH, IVH : Subarachnoid, Epidural, Subdural, Intraventricular hemorrhage
* Fx : Fracture
Table 8. Abdominal organ injury according to location of rib fracture
Right rib Fx* Left rib Fx Both rib Fx Total
- _ _ _ p-value'
(n=66) (n=70) (n=18) (n=154)

Liver injury 11 2 2 15 0.006
Spleen injury 0 7 0 7 0.008
* Fx : Fracture

' : p-vaue was measured by Fisher's exact test
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