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Abstract: Objective: To investigate the relationship between traumatic bone marrow abnormalities
and the mechanism of trauma and soft tissue injury in adolescents with acute knee joint injury.
Method: The clinical and imaging data of 69 adolescents with acute knee joint injuries were ana-
lyzed retrospectively. The position of traumatic bone marrow abnormalities, anterior and posterior
cruciate ligaments, medial and lateral collateral ligaments, medial and lateral retinacula injuries of

knee joint were evaluated by MRI. And the trauma mechanism was collected according to the clini-
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cal data. SPSS 13 chi-square test was used for statistical analysis, and P<0.05 was statistically dif-
ferent. Result: 69 patients, including 19 with pivot shift, 17 with lateral patellar dislocation, 12 with
hyperextension, 11 with valgus injury and 10 with dashboard injury, were taken as the subjects.
Traumatic bone marrow abnormality caused by pivot shift is mainly in the posterior parts of lateral
femoral condyle (94.7%), anterior parts of lateral femoral condyle (84.2% )and posterior parts of
lateral tibial plateau (78.9% ), often accompanied by anterior cruciate ligament tears (94.7% ). Ab-
normality in lateral patellar dislocation is found in patella (100%), posterior parts of lateral femoral
condyle (100% )and anterior parts of the lateral femoral condyle (94.1%), often with medial retinac-
ula injuries(88.2% ). Hyperextension injury includes anterior parts of medial tibial plateau(83.3%),
lateral tibial plateau (75% )and medial femoral condyle (66.7% ), often associated with anterior cru-
ciate ligament(91.7% )and posterior cruciate ligament injuries(58.3%). Valgus injury mainly links
with femur, including posterior parts of lateral femoral condyle (72.7% ), anterior parts of lateral
femoral condyle (54.5% )and anterior parts of medial femoral condyle (45.5% ), often accompanied
by medial collateral ligament injuries (90.9% ). Dashboard injury mainly involves tibia, including
anterior parts of lateral tibial plateau(100% ) and medial tibial plateau(90% ), and often with poste-
rior cruciate ligament injuries(70%). Conclusion: The distribution of traumatic bone marrow abnor-
mality on MRI in adolescents with acute knee joint injuries represents a footprint of specific trau-
matic mechanism and can be used to predict accurately the presence of specific soft tissue injuries.

Key Words: adolescent; knee joint; traumatic bone marrow abnormality; trauma mechanism; magnet-
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Table I Sequential Scanning Parameters of the Knee
Joints by MRI

gl PDW-TSE T1W-TSE T2W fs-TSE T2W-TSE
T FRIXIA FARAE GEARAE LiliTA
TR/s 3800 790 5070 4000
TE/s 34 8.7 117 83

[ A 14 3 16 11
ZEImm 4 4 4 4

JZ 18] #E/mm 1 1 1 1
HLEF/em 16x16 16x16 16x16 17x17
L 240x320  288x384  240x320 192x320
W f Rl 150 150 150 150
W9l (Hzlpexel) 260 241 220 244

TE . P I [l % P 41 TSE= Turbo Spin Echo; fi B 1 il
fs=fat saturated; 42 i} [A] TR=Time Repetition; [5l3¥% i 7]
TE=Time Echo

1.3 MRI E# %

WA T B A (— 24 IE S GO S R A4 & 1
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2R 2 TRk, B LN — S0 e [R] p ke e s 1k
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Table II Relations between Trauma Mechanism and
Traumatic Bone Marrow Abnormality

Jat,
W i H';’Eg“”‘” LM M A
1i(N=19) (N=17) (N=12)  (N=11) {ji(N=10)
B 319 2117 8/12 5/11 0/10 0.001
WHT  (15.8%)  (11.8%)  (66.7%) (45.5%)  (0%) '
B 419 1/17 6/12 4m 0/10 0.012
WE  (21.1%) (5.9%) (50%)  (36.4%)  (0%) '
B 16/19 16/17 6/12 6/11 0/10 <0001
HNET (84.2%)  (94.1%)  (50%)  (545%)  (0%) :
ey 18/19 1717 6/12 8/11 0/10 <0001
SNE (94.7%) (100%) (50%)  (72.7%) (0%) '
& 119 1/17 10/12 2/111 9/10 <0001
WHT  (5.3%) (5.9%)  (83.3%) (18.2%)  (90%) ‘
& 519 017 7112 1/11 5/10 0.001
W (26.3%) (0%) (58.3%)  (9.1%)  (50%) ’
& 219 1/17 9/12 011 10/10 <0001
SMET (10.5%) (5.9%) (75%) (0%) (100%) ’
B 15/19 3/17 7112 3/11 5/10 0.002
SNE O (78.9%)  (17.6%)  (58.3%) (27.3%)  (50%) '
W 3/19 1717 1/12 2/11 2/10 <0001
(15.8%)  (100%)  (8.3%) (18.2%)  (20%)
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Talbe III Relations between Trauma Mechanism and
Specific Soft Tissue Injuries

A WA

WAL AL
i s oo AL

T (VAR 17 TR 11)/7 VA it BiE P
WAL B MR (N=12) (N=11) eI bﬂTﬁ

(N=19) (N=17) (N=10) if

18/19 317  11/12 0/11 0/10
ACL 32 <0.001

(947%) (17.6%) (9L.7%) (0%)  (0%)
319 117 72 01 7/10

PCL 18 <0.001
(158%) (5.9%) (58.3%) (0%)  (70%)
119 017 012 1011  0/10

MCL 11 <0.001
(53%) (0%)  (0%) (90.9%) (0%)
219 047 042 041 010

LCL 2 0428
(105%) (%) (0%)  (0%)  (0%)
819 517 612 511  3/10

MM 27 0772
(42.1%) (29.4%) (50%) (45.5%) (30%)
519 117 4/12 041 2/10

LM 12 o011l
(263%) (5.9%) (33.3%) (0%)  (20%)
019 1517 012 111 010

(0%) (88.2%) (0%)  (9.1%)  (0%)

1 : ACL= R 22 X5 ; PCL= J& 22 X ) ; MCL= P il &l )
iy s LCL= MMl gl 47 s MM= Pyl 2 A i ; LM= Z il 2 A
B s MR= P S 571

R (K1) B RE 0 B BE 5 08
A7, B W T B M BR AT IS X 28 B Ak (B A R
J5 X (94.7%) B SN BRI X (84.2% ) 1 & Sl
B IEIX(78.9%), HH 5l ACL #i % (94.7%) ,

<0.001

MM $#i%4 (42.1%) 1 LM 45152 (26.3%) .
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M- J5 XA KM, b FiIA8 )R 84

1 EX (45 )EMBRXTTHMBEHRG
Figure 1 A Girl (14 years old) with Pivot Shift Injury
of the Left Knee Joints
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2 B& (13 %) M Bk X 75 858 B SMI B 4L
Figure 2 A Girl (13 years old) with Lateral Patellar
Dislocation of the Left Knee Joint
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Figure 3 A Boy (16 years old) with Hyperextension of
the Right Knee Joint
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 a RARAL PDWI 7 it SIS 7 B a7k M b sk A
T2WIfs 753 A0 R 90t 5 A i 2L
4 BB (19 %) M BXT MR 5

Figure 4 A Boy (19 years old) with Valgus Injury of
the Left Knee Joint

AR B0 (&1 5) 1 S8 O M B i e i E 2
TENE &, G IR B AU & 71X (100% ) |12 & A 0l
V-5 11X (90% ) 2 A SIS 13 5 X (50% ) FlIE
NS5 )5 X (50%) . 51 PCL i %¢ (70% ) #1
MM #5724 (30%) ,

TE :a SORAZ PDWI 7R Ji B N SF- 15 17 J5 DR BEK i b ie
B AMUE 6 1 XCE S8k I, 5 52 ORI i

5 B (3% )EMBRXTHIRERG
Figure 5 A Boy (13 years old) with Dashboard Injury
of the Left Knee Joint
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K PCL #/r#%8 14 1], 58 44 4 4], R 50145
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A REE AMIER (100% ) R B M & 5 X
(100%)FHC . MM #5154 27 5] | 3225 5 Q00 1k B 6 5
BB BB SMIER ) X (74.1% ) , BCE SN R A IX
(66.7%) FlJI2 B SMIUF- 5 J5 X (40.7%) AHOG . LM
2412 ), 25 000k R AR AL s MR
J5 X (66.7% ) | BB AR A X (58.3% ) 1% & il
V-6 1T X (41.7% ) FlIE B SR F 65 15 X (41.7% ) A
Ko MR #5122 16 1], 22 5 8105 M B 8 5 S0 0L .
B MRS X (100% ) | BB S B3 i 1X(93.8% ) il
B (93.8%)HHC, LRI 0 i,

R4 ERFEEFENRELKBRGZEHD
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Table IV Relations between Traumatic Bone Marrow
Abnormality and Specific Soft Tissue Injuries

ACL PCL MCL LCL MM LM MR
(N=32) (N=18) (N=11) (N=2) (N=27) (N=12) (N =16)
1132 718 541 02 10/27 412 1/16
(34.4%) (38.9%) (45.5%) (0%) (37%) (33.3%) (6.3%)
10/32  6/18 411 02 927 312 2/16
(31.3%) (33.3%) (364%) (0%) (33.3%) (25%) (12.5%)
24/32 818  6/11 272 1827 712  15/16
(75%) (44.4%) (54.5%) (100%) (66.7%) (58.3%) (93.8%)
25/32 918 911 2/2 20027 812  16/16
(78.1%) (50%) (81.8%) (100%) (74.1%) (66.7%) (100%)
1132 14/18 211 12 10027  6/12  1/16
(34.4%) (77.8%) (18.2%) (50%) (37%) (50%) (6.3%)
12/32 1218 211 202 827 412 1/16
(37.5%) (66.7%) (18.2%) (100%) (29.6%) (33.3%) (6.3%)
10/32 12418 041 12 927 512  1/16
(31.3%) (66.7%) (0%) (50%) (33.3%) (41.7%) (6.3%)
23/32  13/18 411 2/2 1127 512 4/16
(71.9%) (72.2%) (36.4%) (100%) (40.7%) (41.7%) (25%)
732 218 2111 02 927  2/12 1516
(21.9%) (11.1%) (18.2%) (0%) (33.3%) (16.7%) (93.8%)
P <0001 <0001 0002 0118 0.003 0290 <0.001
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