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Significance of Bone Scan in Chest Trauma

Soo Sung Kim, M.D.*, Soon Kim, M.D.**

Background: Clinical analysis of the relation between the clinical data of chest trauma
patients and bone scan results was done to investigate the sensitivity and specificity of bone
scan for the diagnosis of rib or chondral fracture. Material and Method: 445 patients treated
due to chest trauma in Dongguk University Kyungju Hospital from July 1998 to December
2001 were studied. Age and sex distribution, causes of chest trauma, interval from the injury
to arrival at hospital, final diagnosis, relationship between the chest pain and bone scan
results, relationship between local tenderness and bone scan results, and sensitivity and
specificity of bone scan were studied. Result: The male was 61.6% and the female was
384%. Age distribution was nearly even from the twenties to the sixties. The traffic
accident was the most common cause of chest injury(60.4%). Most patients(76.6%) were
arrived to the hospital within 6 hours after chest trauma. Rib fracture was the most common
final diagnosis(46.5%). The relationship between the duration of chest pain and tenderness
and the bone scan results were significant, and the same in the relationship between the
duration of local tenderness and the bone scan results, but the latter is more significant. The
sensitivity of bone scan was 99.4% and the specificity was 90.4%. Conclusion: 1f the
patient complains the chest pain continuously and the local tenderness around the chest is
continued over 3 weeks, it is good to perform the bone scan. Further study including the
MRI may be helpful for more evaluation in chest trauma patients.

(Korean J Thorac Cardiovasc Surg 2002;35:454-9)
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Ak cortical  discontinuity)©] 2HA13]
] e
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A 4 Pda(bony crepitus)©
=
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1-10 4 (09) 2 (04) 6 (1.3)
11 -20 20 4.5) 7 (16) 27 (6.1)
21 - 30 37 (8.3) 17 (3.8) 54 (12.1)
31 - 40 55 (12.4) 26 (5.8) 81 (182)
41 - 50 50 (11.2) 35 (79) 85 (19.1)
51 - 60 50 (11.2) 32 (72) 82 (18.4)
61 - 70 46 (10.3) 28 (6.3) 74 (16.6)
over 71 12 27) 24 (54) 36 (8.1)
Total 274 (61.6) 171 (38.4) 445 (100)

o] YAY = T FHEN AL AN 5EF E
= F 240 gasA g A5s A} BEt 3
Ao Akdlk 5o F9 Ao g Adsigich 2490 4
e AAFAE Ao AT 191e] FAlel] gk FR gl
o] AtsteF sfglon, FAM 4L WA A} A A (patchy
uptake) S Grade I, ©|7HAd T3 Z Z(diffuse homogeneous

Bop RA3} 29
F-9] oFgk % (intense band—hke uptake surrounded by the less
intense uptake)= Grade IVE #H-3}L Grade 19 15 F4-&
ArO 2 Grade IHJ‘L} IVE ZAZ Aghslgrh
A5 x}fi ik ql=gk ¥ SPSS 100 for windowsE
1‘/}. EAA AL Fisher’s exact test® ©]
43k %_—ézﬂ A ER A uptake)©] grade I, 1) T3 101, IV
FEol o) A% A7l B Aol
w3l AdAbA A Aol ZA Ad A
813} Fisher’s exact testE A3}t

;L -

2 3

AE d9E #E5 B2d $A} 274 961.6%), AL
171 <I(384%) % FA}7} wgkom 20 thol| A 60 thirlAe] 3
247} 376 A2 AA 2 84.5%F AAR L) 20 Al )3t}
71 Al o)l AlslH vnd vE Ay EEE Hgon
60 el A Bxx Z‘ixﬂgl 16.6%E A3 ZFAH= A}
qu% 5o ks ukgslar gllck(Table 1).

FR-o)ake] 2198 v wEALI} 269 Hl(604%)% 7
‘3%‘3}1, dojA ok A4t 79 <(17.8%), TEF 37 <l(8.3%),
=714 A 18 ¢l4.0%), 2 13 d(2.9%) S22 =714
77} A wE-S 2R3k Q)Y ci(Table 2).
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Table 2. Causes of chest trauma

Cause No. of Male (%) No. of Female (%) Total (%)
Traffic accident 157 (35.3) 112 (25.2) 269 (60.4)
Fall down 47 (10.6) 32(72) 79 (17.8)
Hit 26 (5.8) 11 (2.5) 37 (8.3)
Agricultural machine 16 (3.6) 2 (04 18 (4.0)
Fall from height 13 29) 0 ) 13 29
Others 15 3.4) 14 3.1) 29 (6.5)
Total 274 (61.6) 171 (38.4) 445 (100)

Table 3. Interval from chest trauma to arrival to hospital

Interval No. of patiens (%)
within 30 minutes 126 (28.3)
30 min - 1 hour 114 (25.6)
1 hour - 6 hours 101 (22.7)
6 hours - 24 hours 39 (8.8)
1 day - 7 days 31 7.0
1 week - 3 weeks 9 (2.0)
over 3 weeks 25 (5.6)
Total 445 (100)

Table 4. Diagnosis and patients distribution

Diagnosis No. of patients (%)
Rib fractre 207 (46.5)
Fracture of costo-chondral junction 71 (16.0)

Sternal fracture 36 (8.1)
Combined fracture 48 (10.8)

Chest contusion 83 (18.7)

Total 445 (100.0)

2BoA L7 XTI 3419(76.6%)7F 6A17F oY)
of xzkgl Wi 35 o HYE e ol 25 |(5.6%) U
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Table 5. Relationship between the duration of chest pain and
the degree of hot uptake in bone scan

Degree of hot uptake in bone scan
1 I H v Total

Duration of chest pain

Within one week 72 15 2 89
12 weeks 2 8 34 21 65
2-3 weeks 1 3 67 46 117
3-4 weeks 39 62 101
over 4 weeks 24 49 73
Total 75 26 166 178 445

1 : patchy uptake
11 : diffuse homogenous uptake
HI : intense band-like uptake
IV : intense band-like uptake surrounded by the less intense uptake

p<0.01 by Fisher’s exact test, comparison between I+l and HI+IV group

Table 6. Relationship between local tenderness and hot
uptake in bone scan

Degree of hot uptake

Duration of local Tenderness
I II m v Total

Within one week 28 47 5 3 83
1-2 weeks 36 24 60
2-3 weeks 2 41 39 82
3-4 weeks 43 54 97
Over 4 weeks 68 55 123
Total 280 49 193 175 445

1 : patchy uptake

II : diffuse homogenous uptake

III : intense band-like uptake

IV : intense band-like uptake surrounded by the less intense uptake

p<0.01 by Fisher’s exact test, comparison between I + II and III + IV group

7} 87 |, W7} 2 elglen, FEo] 1~25 Hol 24 3%
of grade I, I1 Q1 7% 10 <, L, IV Q) 3% 55 dgded, &
5ol 2~35 A&H Afo| T2 A grade 1, 119 A7) 4
o, m, Vel Z$-7F 113 dlglar, F50] 35 o4 4% 7
Sole WE orade III ¥ VA FE3 290 243 =
FE A% 7)7be] 253 ool 3} 35 o)l 7 Abelof
2 ko7t % eHp<0.01)(Table 5).

ojgty A T4 49 Heol A&HE 717} E4
AW A BAE B9 HEol 155 ool 248 A5l
= grade I, 181 57} 75 <, grade I, IV & 757} 8 <14
ou 1~2 F o4 A&5 ASolls ZF7} grade M E=
IV oA k5 A% 717ko] 25 o|uiql ¥4 35 o]l #
Abelel] rof 3k Aol (p<0.01)7F SISIAIRE, 2~3% A &3 24
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Table 7. The relationship of final diagnosis and bone scan
diagnosis

Clinical Diagnosis Diagnosis by bone scan Number of patients(%)

Fracture (+) Fracture (+) 360 (99.4)
Fracture (+) Fracture (-) 2 (0.6)
Fracture (-) Fracture (+) 8 ( 9.6)
Fracture (-) Fracture (-) 75 (90.4)

p<0.01 by Fisher's exact test, comparison between clinical diagnosis and

bone scan diagnosis
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