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Multiple Rib Fractures (Analysis of 100 Cases)
Nam Soo Lee, M.D., Hyun Ki Chung, M.D., Kwang Hyun Sohn, M.D.

Department of Thoracic Surgery, Inje Medical College, Paik Hospital

During the period of 4 years from August 1, 1975 to August 1, 1979, authors have experienced 100

cases of multiple rib fractures by nonpenetrating injury at Department of Thoracic Surgery, Paik Founda-

tion Hospital in Seoul, Korea.

1.

The ratio of male to female patients with muitiple rib fracture was 2.6:1 with male predominance
and 84% of the total cases were between 20 and 50 years of age.
The most common cause of multiple rib fracture was traffic accident and falls accounted for the

next largest group.

3. The most common site of rib fracture was 4th rib to 7th rib level on both hemithorax (52%).
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Associated injuries were cerebral contusion in 26%, clavicular fracture in 22%, long bone fracture
in 22%, pelvic bone fracture in 10%, and scapular fracture in 8%.

Early complications and/or result of the multiple rib fractures were fung contusion in 23 cases,
subcutaneous emphysema in 21 cases, hemothorax in 21 cases, hemopneumothorax in 6 cases,
and flail chest in 12 cases,

The flail chests were managed by strapping the chest with adhesive plaster, external traction of
flail segment with towel clip, ventilatory assistance for marginal clinical indications, and in cases
of complicated with intrathoracic hemorrhage, wire fixation of flail segment through open thoraco-

tomy.

. The principles of therapy for hemothorax and/or pneumothorax were rapid reexpansion of the

lungs by thoracentesis (11%) and closed thoracostomy {22%), but open thoracotomy had to be
done on 3 cases because of massive bleeding or intrapleural hematoma and diaphragmatic rupture.

The over all mortality was 4% (4 among 100 cases) and the cause of all deaths was head injury.
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Table 1. Sex and Age Distribution,
Age —ﬁ(—-—— Total( %)
Male Female

1 ~10 3 1 4
11 ~20 0 0 0
21~ 30 i0 2 12
31~ 40 23 5 28
41 ~ 50 15 7 22
51 ~ 60 15 7 22
61~70 6 5 11
71 ~ 80 0 1 1
Total 72 28 100

Table 2. Mode of Injury

Male Female Total
Traffic accident 55 24 79
FFall down 10 4 14
Blunt trauma 6 0 6
Crushing injury 1 0 1
Total 72 28 100

Table 3. Side of Chest Injury

Side of Injury No. of Patient

Left side 48
Right side 39
Both side 13

Total l&)—v

Table 4. Associated Injuries.

No. of Patient

Cerebral contusion 26
Calvicle fracture 22
Long bone fracture 22
Pelvic bone fracture 10
Vertebra fracture 10
Scapular fracture 8
Skull fracture 6

o

Facial bone fracture

Renal contusion 3
Intraabdominal bleeding 3
Teeth fracture 3
Sternal fracture 1
Peripheral vessel laceration 1
Diaphragmatic rupture 1
Urethral rupture 1
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Table 5. Site of Rib Fracture

Right Left Total
1st rib 5 10 15
2nd rib 10 18 28
3rd rib 17 28 45
4th rib 25 37 62
5th rib 27 34 61
6 th rib 27 33 60
7th rib 28 31 59
8th rib 24 26 50
9th rib 16 20 36
10th rib 11 13 24
11th rib 5 10 15
12th rib 4 6 10
Total 199 266 465

Table 6. No. of the Fractured Rib in Individual

Cases.

No. of Frac o g o Bilate go'0p
Cases(%)

Double Rib 11 11 1 23
3 12 11 0 23

4 4 11 3 18

5 4 4 1 9

6 4 2 2 8

7 0 4 0 4

8 2 2 1 5

9 1 2 0 3

10 1 0 i 2

11 0 1 1 2

12 0 0 1 1

13 0 0 o] 0

14 4] 1 1

18 0 1 1
Total 39 48 13 100
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T>able 7. Lag period from Injury.

Duration No. of Patient (%)
0~ 1 hour 16
1 ~ 6 hours 18
6 ~ 24 hours 26
1 ~ 3 days 17
3 ~ 7 days 11
Over 7 days 12

Total 100

Table 8. Duration of Hospitalization.

Male Female Total

0~1 week 7 2 9
1 ~2 weeks 5 1 6
2 ~ 3 weeks 9 6 15
3 ~4 weeks 6 2 8
4 ~5 weeks 7 2 9
5~ 6 weeks 4 3 7
Over 6 weeks 34 12 46
Total 72 28 100
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Table 9. Result of Rib Fractures and Complica-

tions
No. of Patient

(%)
Lung contusion 23
Subcutaneous emphysema 21
Hemothorax 21
Hemopneumothorax 12
Pneumothorax 6
Flail chest 12
Atelectasis 5
Post-traumatic encephalopathy 3
Subcutaneous abscess 2
Hepatitis 2
Others 11

Table 10. Treatment of Flail Chest

Management of Fl-
ail Chest

No. of Rib Fx.
Sex |Age|(Double frac-
ture Rib)
F 31 | Rt.: 9ribs
(4 ribs)
M | 66 | Lt.: 9ribs
(5 ribs)
F 58 | Rt.: 5ribs(5
Lt.:
M | 59 |Rt.: 7ribs(1l »)
Lt.: 7 ribs(3 »)
M | 33 |Lt.: 6ribs
(3 ribs)
F 56 |Lt.: 7ribs
(3 ribs)
M | 61 |Rt.:6ribs
(6 ribs)
M | 42 |Lt.: 8 ribs
(3 ribs)
F 60 |Rt.: 3ribs
Lt.: 8 ribs
(4 ribs)
M | 26 {Rt.: 10 ribs
(6 ribs)
F | 29 |Lt.:11 ribs
(5 ribs)
M | 42 |Lt.: 7ribs
(2 ribs)

Adhesive plaster strap-
ping

Closed thoracostomy
Towel clip traction
Bronchofiberscopic as-
piration

Closed thoracostomy
Adhesive plaster strap-
ping

Towel crip traction
Sand bag application,Rt.
Adhesive plaster strap-

7 ribs ribs)ping, Rt.

Tracheostomy

Closed thoracostomy,Lt.
Adhesive plaster strap-
ping, Lt.

Adhesive plaster strap-
ping, Lt.
Closed thoracostomy,Lt.

Adhesive plaster strap-
ping

Closed thoracostomy
Adhesive plaster strap-
ping

Tracheostomy
Respirator

Closed thoracostomy
Towel crip traction

Tracheostomy

Closed thoracostomy,Rt.
Adhesive plaster strap-
ping, Lt.

Adhesive plaster strap-
ping

Closed thoracostomy
Adhesive plaster strap-
ping

Tracheostomy

Thoracostomy ¢ Wire
fixation
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Table 11. Methods of Treatment

Conservative

Thoracentesis

Closed thoracostomy

Open thoracotomy

Explorative laparotomy

Explo. thoraco & laparotomy

Tracheostomy

Respirator

Cardiac resuscitation

Subcutaneous multiple needle insertion
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Table 12. Causes of Death.
Duration
Sex |Age |[Etiology | Chest Injury Assoc. Injury Treatment Callx)se th of after
€a Trauma
M |33 T. A. |Multiple Rib Fx. |Head Injury Tracheostomy ¢ Intracranial 3 days
Clavicular & Respirator hemorrhage
Scapular Fx.
M | 33 |Fall do- |Multiple Rib Fx. |Renal Contusion Thoracostomy, Tr-| Brain edema 2 days
wn Hemopneumotho- | Cerebral Contu- [ansfusion ¢ Shock
rax sion therapy
Internal Bleeding|
M |38 T. A. | Multiple Rib Fx. |Vertebra Fx Shock therapy © | Brain edema 24 hours
Clavicular Fx. Pelvic Fx Transfusion,Skele-
Femur Fx tal traction of
Skull Fx thigh, Respirator
Renal Contusion
F |49 T. A. |Multiple Rib Fx. |Skull Fx.¢ Epid-|[Tracheostomy Cardiac arrest|18 days

ural Hematoma

Craniectomy

— 415 —



Esleitln, Hel FTE felsdolslol @l o
ZHEgel drldgel Ao grsin, AAz el
N I P
del lggoR A MR TAHLLAE A A

of #EHRETAIE A ERArE A 4 o

e Ew AF FHC FUEE B o U3, A 12w
Eag v
Inia=A
Y && ZHel¥ F Ak A AL 5F THS

S unl 2 A 4 A gAs R Aesh RE
64%5 o™, A wol FAHAYN # & *54ez
184 2d& JPsd e, of fxe 509 =hel g

Qg 5 e o 1849
of A flail chest~ A Y 4
FAHY SEres wAgle] 149 5F 2Tl 49
FTEIAC P SFAA YAk F3g w
o}, flail chest= FH o 9 4kell & 3740419 gl
gol 23WA] 3Fol4dor FEFAHoHS THF
An3t ok Aol AAdxlo] 3 FA flail segment
—3}%

5% 2R Yo AE

gl e}, flail chest =

&l 948 s= F4 % 3 (paradoxical movein-
Z oA ZEFFAL 2dste Ao, ol HF
flall chest 7} A=l ml T34 AW Z719 sy Z7)
o W7t g HA G AW Folo 94 Ea o)
H% g2l S Ao 5 pendelluft 84S
A b, old Ao wvlgrel $EHS YL
FashAR S0 | oleg $E BB E A B
Aol FulslAl =l 51 ol =9l gk wet lung syndrome o] Wi
< F50leRAE 945 shEAg . olyE #AEL
bakdt whE AlZbdell T F9F 1 A FAoksH,
ol ;A EHo R HAEL 1289
AfE g a Y vte= 7Y olwed FHEQE
WAlg + dga, ol wyel XA 34 towel
cripg ©] 8% HUWHE A&, o 1Yol qF
TE7 AAE rE o A Foll Y7 wiremA W 1w 5 A
gahadeh. A Fl 3 FHogye sivdr 359 o
A A% Kirschner’s Wire A} 810o] 2 o322 xHd 3%
A #ovt H2AEL oba AYPsEA Eskg o}, flail ch-
est & 5 £ ol 4 %%I 7h2 A ol AdAlsielol Bhalo
b 75 G del A A g ol o),
Wilson59) 2 (1) Shock, @ 37kxe]4be] B34t G
koW EA, @71 AAGeldE AL, ® 8ol F
EF FH, ®65401 42 sl e A QdFEE
cl g ;A Yol =-go] HArkn §hg o},

AAY A Bud $EEe dA84er 23
%9 1, 1 thgol BFow 21%%F ==}t Perry
s} Galway™el mael] ojsiml vl 166015  #
Go] 25.9%=4 el ook M ol gstorh JF

152
37.9% 74 HbE 9

A%
b
4 8l

flail chest%, #3J

o’r‘L_

I

6 %l ulsl ztolzt fokot, HF

o A e A E we} Aelrl ot Valle®®e g

Fof 805l 4 Aok apyHFA oz FL ANE
oo, FHAYEL FF 9 AFHE 24 Wua

agich. bl Perry 9} Galwayl e mE 944 3
I M AN e A9 g s, A
2ol A dEF, ¥l F % 1F B398 F, 118(28%)
o4 Embal 2}, 229 (56% )l A FaArlE, 28(5%)
oAl AF, 1l AE W AFol AAHAT, Y
38 & A Tk, dbdel o180 75.8%04 F
qAFSlgro] AA T, 24.29%A A4 AMFol AAE Y},
SHMFY A5 27 Welgo] 1500m]oj4 of A}

WA FEE 84 ol 500ml o] b4 A& Tl YL

W, A ol Bl Ak HE FRIE YA 4ol

Qe A Fshe Aol Fuim shg ol 18,
%) A ntajg 9 o‘T‘ Hl“u) © BH o] Tulxml ot
4 A Tl e ARES AWkl BAR AN £ 4

Aza 4o thaFe ol %
53] 4 zke] Asts
°il/<1— AEst 58 AL Fxsiged, FH 21d

ofal Sutgol AtaE PHHIUL AdAAE A
o] g4 Fo shgl ©}5.8,11, 12)

Ae}gg w359 4Fe] ¢ Harrisond}t Gray!®? ¢
7% ual, A5 8.7%, +55.e 1.43%, ol¥ &
4.7%,% 572 2.5%HR, AAEY AL 4%°1%
c},

oA %% By

on, ¥ 4o A ol

= &

19754 849 1 HF& 1979 8%
W7k WYY FRe T Y ARHgE 5
w2k 3 1s4dF by 5F BTA 009 T
G4A B skt

1Y 7= =t 4
4
o

REFERENCES

1. @M, S8 RHEE 15060 Y3 EEe 8
%, KWIRmAERGEE, 5: 113, 1972

2. BHES  BIEAME 120 Hlol MR wikHy BE, K@
BN F R er3k, 7: 13, 1974,

3. RIBE BB A HEs REEE 1274 $et
KN B8, KREESMAEBeE, 723, 1974,

4, G, AKE, MEE, SWE, PR, SER
Flail Chest o] ¥t MIBEIEW, KB

€1k, 8:37, 1975,
5. AhE#L EHRSE : MEIBH Y EmEn B\ER, KSR
MEbEEZE, 10327, 1977,

— 416 —



6. ZHEE - WAL 854l W3 BE, REKMHAR
Bek 11:1, 1978,

7. A%, ol B, g, HAM, A TH, o4 F
M4k hEtEE o arets z), 11:488, 1978,

8. o &, AUA, AAT, W A, £ 44 A
Bt 4 Ad 1le, HEFF e a], 9:323,
1976.

9, Wilson, R.F., Murray, C.
thoracic injuries.

and Antonenko, D.R.:

Nonpenetrating Surg. Clin. N.
Amer., 57: 17, 1977.

10.Harrison, W.H. |r., Gray, A.R., Couves, C.M. and
Howard, }J.M.: Severe nonpenetrating injuries to the
chest, Am. /. Surg., 100: 715, 1960.

11.Hood, R.M.: Traumatic diaphragmatic hernia, Ann.

Thorac. Surg., 12: 311, 1971,

12.Hill, L.D.: Injuries of the diaphragm following blunt
trauma, Surg. Clin. N. Amer., 52: 611, 1972,

13.Trinkle, J.K., J.D. and Franz, ].L.:
Management of flail chest without mechanical ventila-
tion, Ann. Thorac. Surg., 19: 355, 1975.

14.Perry, ).F. Jr. and Galway, C.F.: Chest Injury due to
blunt trauma, J. Thorac. Cardfovasc. Surg., 49: 684,
7965.

Richardson,

L 15.Valle, A.R.: An analysis of 2811 chest causalties of

the Korean conflict, Dis. of Chest, 26: 628, 1954.

16.Kaiser, G.A.: The management of chest problems on
the intensive care unit, Med. Clin. North Am.: 55:
1301, Philadelpia, W.B. Saunders Company, 1971.
Cited from 1.

— 417 —



