e oD Axxosfsx| H 1A M 15 2002
J Kor Orthop Sports Med 2002; 1. 89-96

H YAl BEEE
&4 B

&Y

2

54 £¥
obr i AekAct,

gy ooy
213, 2ZAEFFANIAEA

o8, AR w232, WHAH, AF/F2 AT
A3 A 1M e

e 50 B EE

a0 9|4 F 27 TG FANA B HE=Z A

F S A (S 37041%

FYRARFREY R BAEEY

WA H YA BEESERY 9
ZA =AM 3898 o Zuebd i, A18(52.6%P17HFE l&

ol A 94 w2}t

A0

AR EF &R 2A 2
AA1, 2, 38027 EE

AOoHWALFAILT Y
%Costa Pad &5
Ur-«] BAZES AL

e -E'SE—‘E‘_‘E’_MJ_ AR £33 F HTo|
Aok A iZedM et HZ A5 0H A%

AZAFH TR el zdetg on, ARAAAYLEE]56.8 %, E}ﬁ © 2y FutdddFol 24.3%2 Ve AL

Zx90d, A2%(48%), A1 (42%)L) &2 2 lElt),
A 2 vA e

R EXLERTEEL

Z H AR sREd 7R &

of AEAEHEA AUALFANEEY

A ol et
P14

27} Bepsim
AmeERE

A A SN E
et EERERE

dold g eA A TR S FHAZR Ao B8RO RALE AT
dolgde] : 34, o, IAYTYE, A71TE A8

A e
A7) ¥ QA A o] RAZHUA £BA Y4 &Y
& R EA e BARR) e Z Wilo] tosiA B

27 Asigla olej g TN E e #AEY 5

T2 F47 Aol Ax AFe FAS A& 71 5]"‘3"4

#d dgoz FAYsold ¢ ke HAAM o

4F o9g JHAL). 2] F8 Ao F

27} £47)14 8 wedsin o) dRE U] dF

A 8l g A7 & 7153t skt

AN B AL T2 742 gAA FUl(intraosseous)

S99 EFES $7F &A% T1 Ax 944 3d ¥

o ul
=
A
p=]

a4 ¢ l 45}&1 ‘?P—i *Jré%‘ 3

202 wol} AN

R do

o o]
we
3%

WIS THE 527150
Ascistno|nioy sty g el ntstuy
TEL : 053)420-5636 - FAX:053)422-6605
E-mail : hskyung@knu.ac.kr

89

(probe) 522 THAEY A3 (softening)t F= Y
(dimplingy] &&= 7% o},

A7) 378 FAeA 2R FAY F EHe 19
Mink 5% 25t A& 3 520, 2 F diyg
e F2 AAARIUS FAA & waste] B #
R0l Thompson 7 & AdL &3 &-
EE HEel 4HE A Fo Bd dFS (Y 232
oju} A7) 39 44 2 AWAH 2ZAAM A=d} o] HF
BHR 24 & BATE AME S B3 W7k st

AREL &4 ouRle] wE F W Nk, 94X, 99
of tisiA wlme 47 A7 EAZA Had uhrt /19
#He &4z 1§ Alx F9 T A &3 ’\E
A 59 A dyA o2 R S3HE W =
A X9 IEE 247 AN CH 4 wWE F
A& v BAgozH O 2fo)E Yolr A siGiTt

o]
2 &

al
=2

e

.

AN

E

= r& b
oo boal

ul

=

&

o

uhe & 5049 FAES
79, G&7} 139
231 HAG. A3 3
o] 224, & &@Ao} 274,

i

3t3lon

#4
= 114l A

2 Ao

= =
AL 37
1M =
2E 3

i

%
=
hal

r
X
min
o,
2
o
e

n'.
=2}

914
27}
# 2%
&



90

25 ojghel A$7t 199t ®E £8E Yo 94X REEF
Wol 128 Jebd AL¢E 2841, 23 vehd 3¢
20d, 32d AT A ¢ = 202 vebdo), & 7] 9 o
BEEFIT AT 3 AF 298 A5EH a494A o
Foi o, HE 46.2409c}.

o] F LF A 5 vnA 1 oy &3l g B (Al
I ) 139532 8L A7} 99, A7} 493a 4F
EEXE20d9A 6042 B 932 34,6430 ojgd ¥
Y2E H5 &AM 64, $5 WA 69, ¥ £HA
B3 o)lgd A7) 199 & WHe 94X PIxe 1T
Uehd A4= 799 n, 27d Yehd 24 69, 370 9
A3 4= o

g A

114914 61 2 B 37. 3R} o|gd HYes =5 &
#do] 164, $5F £PHo) 214Ut 2X= &40 99
22E 77 1042 44 ggkon 2y 2 537 47

Table 1. Demographic data in each group

TA* Sportsinjury Total

Age (mean) 34.6 373 31.3
Sex (M/F)t 9/4 28/9 37/13
Location (Lt/Rt/Bo)* 6/6/1 16/21/0  22/27/1

No. of bone bruise (1/2/3) 7/6/0  22/13/2  28/20/2

*TA: traffic accident, 'M: male/ F: female, 'Lt: left/ Rt: right/

Bo: both.

Fig. 2. Type 11 by Costa-Paz classification. A. Coronal T1
weighted MR imaging of bone bruise on lateral
femoral condyle shows decreased signal density with
continuity to the subjacent articular surface. B. Sagittal
T2 weighted MR imaging of bone bruise on anterior
portion of lateral femoral condyle shows increased

signal density.

Hols - oFH - YBY - QS - GEY
8al, £7] 29, W4 7 2 {&, I=E, HUL, HAE,

#Eol 24zt 14, 7]Ek 3t X2 £EL A &F
A7} 34, et 5 A7t 19 2gln YA 3349 8
Agojol A 29| Auklo|AT}. F W 3] REE |
o veid A9E 224193 22d Uehd A9E 13d9 e
oj 324 o] Vel 7 & 2¢i%icH(Table 1).
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Fig. 1. Type I by Costa-Paz classification. A. Coronal T1

weighted MR imaging of bone bruise on lateral
femoral condyle shows diffuse signal with change of
medullary component, distant from the subjacent
articular surface. B, Sagittal T2 weighted MR imaging
of bone bruise on middle portion of lateral femoral

condyle shows a somewhat increased signal intensity

of medullary component.

Fig. 3. Type I1I by Costa-Paz classification. A. Coronal T2
weighted MR imaging of bone bruise on lateral femoral
condyle shows decreased signal density with disruption or
depression of the normal contour of the cortical surface.
B. Sagittal T1 weighted MR imaging of bone bruise on
middle ption of lateral femoral condyle shows increased

signal density and often associated with a type II lesion.
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%ig. 4. Incidence and location of lesion according to energies
of injury. *FMC: femoral medial condyle, 'FLC:
femoral lateral condyle, *TMC: tibial medial condyle,
'TLC: tibial lateral condyle, "TA: traffic accident.

lable 2. Location of the compartment involved with bony bruise
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Table 3. Bone bruise according to the associated irijury

*TA(13) Sports Injury(37) Total(50)

Associated injury

ACL! 5(38%)  21(56.8%)  28(56%)
MCL! 3(23%) 4(10.8%) 10(20%)
LCLs 1(7%) 12.7%) 3(6%)

PCL* 1(7%) 0(0%) 102%)

MM! 1(7%) 9(24.3%) 11(22%)
LM** 1(7%) 6(16.2%) 8(16%)
only BB 5(38%) 8(21.6%) 12(24%)

*TA: traffic accident, *ACL: anterior cruciate ligament, *MCL:
medial collateral ligament, ‘LCL: lateral collateral ligament,
TpCL: posterior cruciate ligament, '™MM : medial meniscus,
**[ M: lateral meniscus, "BB: bone bruise.

TA*(13) Sports Injury(37) Total(50)
Location Al M**  P"  Subtotal A M P Subtotal A M P Subtotal
FMC! 3 2 0 5(263%) 2 8 0 10(18.5%) 5 10 0 15(20.5%)
FLC} 1 2 0 3(15.8%) 5 19 3 27(50%) 6 21 3 30(41.1%)
TMC? 0 3 0 3(15.8%) 0 1 1 2 (3.7%) 0 4 1 5 (6.8%)
TLCP" 1 4 3 8(42.1%) 1 3 11 15(27.8%) 2 7 14 23 (31.5%)
Total 5 11 3 19 8 31 15 54 13 42 18 73

TA: traffic accident, 'FMC: femoral medial condyle, *FLC: femoral lateral condyle, *TMC: tibial medial condyle, "TLC, tibial lateral

ondyle, 'A: anterior,**M : middle, "'P : posterior.
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=ABSTRACT =

The Relationship between Bone Bruise in MRI and
Associated Injuries after the Knee Joint Trauma

Hee-Soo Kyung, M.D., Joo-Chul Ihn, M.D., Poong-Taek Kim, M.D,
Chang-Wug Oh, M.D. and Jun-Young Yeo, M.D.

Department of Orthopaedic Surgery, School of medicine, Kyungpook National University, Daegu, Korea

Purpose : The purpose is to analyze the relationship between bone bruise in MRI and associated
injuries after the knee joint trauma.

Materials and Methods : Total 50 cases were reviewed, divided into two groups according to
initial trauma energy. High-energy group (group I), such as traffic accident was 13 cases, low-energy
group (group II), such as sports trauma was 37 cases. The type of the lesion was used the
classification by Costa-Paz. The site of lesion was analyzed according to femoral/tibial, medial/lateral
and anterior/middle/posterior site respectively. Associated injuries were confirmed by physical
examination, radiograph, MRI and arthroscopy.

Results : In group I there was a various distribution of the bone bruise in the knee joint according to
mechanism of injury. The bone bruise with ACL injury was 38% only and the most frequent type was
Costa-Paz type I (52.6 %). In group II more frequent locations were the middle portion of the lateral
femoral condyle and the posterior portion of the lateral tibial condyle. Bone bruise associated with
ACL injury, was upto 56.8 % and the frequent type were Costa-Paz type II (48 %), in order type I (42
%). As a result, in the high-energy injury the bone bruise had a various location in both condyle and
less frequently associated injury, but in the low-energy injury there was particularly frequent location
of bone bruise, associated injury and type.

Conclusions : We could assess the associated injury by analysis of the location and type of bone
bruise, especially in the low-energy injury, e.g. sports injury. But further study will be necessary with
more case analysis.

Key Words : Knee, Trauma, Bone bruise, MRI
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