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The Efficacy of MRl in Tibial Plateau Fractures

Hyoun Oh Cho, M.D., Kyoung Duck Kwak, M.D., Dae Hwan Lim, M.D., Sang Min Ahn, M.D., Kyung Ku Kang, M.D.
Department of Orthopedic Surgery, Dong kang General Hospital, Ulsan, Korea

Purpose: To analysis the efficacy of MRI in assessing fracture configuration and frequency of associated soft tissue injuries in tibial plateau
fractures.

Materials and Methods: In the plain films and MRI of 47 cases with tibial plateau fractures, every fracture was classified by findings on plain film
and MRI respectively according to the Schatzker system and they were compared with each other. The degree of displacement and depression
of the fracture fragments were measured on plain film and MRI.

Results: MRI was more accurate in determining the classification of the fracture and measuring the displacement and depression of fragments.
Fracture classifications were changed in 12 cases. Especially in Schatzker VI cases, articular step off over 2 mm and articular fragments over
2><2 cm were revealed in detail by MRI. Evidence of internal derangement of the knee was found in 38 (80.8%) cases.

Conclusion: Most of the cases with acute tibial plateau fracture were commonly associated with ligamentous and meniscal injuries. MRI can aid
in accurate evaluation of tibial plateau fracture patterns and decision of treatment plan.

Key Words: Tibial plateau fracture, MRI
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Table 1-1. Summary of cases
MRI MRI MRI  Fibula
Case Sex Age Cause X-Type Type X-Jtdp Jtdp X-D/P D/P Fx ACL PCL MM LM MCL LCL
1 F g4 Pedestian g 6 0 4 0 2 Head - Patidl - - - -
TA
2 F 69 In Car TA 6 6 0 2 1 2 Head - Partial - - - -
3 M 39 M°t$§y°'e 1 2 2 4 1 1 - - patial - - Patial -
4 M g Pedestrian 6 6 5 7 6 6 Shaft - - - o+ - -
TA
5 M 25 InCarTA 1 1 0 1 0 1 - - - - - - -
6 F 42 InCarTA 4 4 0 6 2 3 - - Patill - - -+
7 M 39 In Car TA 6 6 4 5 2 4 Neck - - - - - -
8 M 21  Direct Blow 6 6 4 5 0 1 - - - - - - -
Pedestrian B - B B B B
9 F 63 - 6 6 0 5 2 2 Partial +
10 M 38  SlipDown 1 2 0 9 0 2 - - - - - - -
11 M 46 Ped.eri“a” 1 2 0 2 1 2 Shat - Patial - - - -
2 M 74 Pedﬁ”‘”‘” 6 6 0 2 1 1 Hed - Patil + - - -
13 M 43  Pedestrian 2 2 5 7 2 4 - - = = - patial -
TA
14 M 4  Pedestrian 1 2 0 3 2 4  Head - - - - Tear -
TA
Pedestrian B B B _ B B
5 M 34 = 1 1 0 0 5 6 +
6 F 35 InCarTA 1 3 0 2 0 0 - - - - - - -
17 M 48 Pedﬁ“” 6 6 0 5 2 6 Head Patial - - o+ - -
18 M 43 Motorcyce 4 2 41 2 - - Tar - - - -
TA
Pedestrian B B - B B B B
19 F 45 A 1 2 0 5 2 4 Partial
Pedestrian B B B B B B
20 F 27 - 6 6 0 2 2 4 Head
21 M 39 Slip Down 2 2 4 6 7 10 - - Partial - - - -
2 F 23  Pedestrian 4 4 1 4 4 8 Hed - - - - - Tear
TA
23 F 73  Dedestrian 2 2 3 5 5 6 Head - - - - Tear -
TA
24 F 29 MOt?ﬁyc'e 1 2 0 4 0 2 - Tear - + - Tear -
25 F 3 InCar TA 1 3 0 5 0 0 - - - - - Partial -
26 F 85 Slip Down 2 2 5 10 1 2 - Partial - - - - -
27 M 44  Pedestrian 1 10 o 2 2 - patd - - - - -

TA
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Table 1-2. Summary of cases (continued)
MRI MRI MRI  Fibula
Case Sex Age Cause X-Type Type X-Jtdp Jtdp X-D/P D/P Fx ACL PCL MM LM MCL LCL
Pedestrian B B B B B B
28 F 35 TA 1 3 0 4 0 0 Tear
29 M 24 Ped_?_irlan 4 4 0 2 0 3 Neck  Tear - - - Tear -
Pedestrian _ B B B B B B
30 M 44 A 4 4 0 3 1 2
31 M 57 Ped.eri“an 1 1 0 0 4 5 Head - Partial + - - Tear
32 M 49 In Car TA 6 6 0 3 4 4 - - Tear - - - -
33 M 38 In Car TA 1 2 0 2 3 4 - Tear - - - Tear Partial
3 M 29 Pedii“‘”‘” 1 2 0 2 1 2 Head Patiadl - + + Tear -
Pedestrian B B B B B B
35 M 35 TA 6 6 0 5 5 8 head
Pedestrian _ B B _ B B
36 M 35 TA 4 4 5 6 4 6 +
37 M 5 Motorcycle 5 0 2 0 2 Hed - Ter - - - -
TA
38 M 42 In Car TA 6 6 0 2 2 3 - - Tear - - - -
39 M 47 MOt%fyC'e 6 6 1 3 3 5 -  Tear Patil - + - -
4 F 55 edestian g 6 6 7 1 2 - - pata + - - -
TA
41 M 4  Pedestrian 2 2 8 10 1 3 - Tear - - - - -
TA
4 F 5g edestian g 6 3 6 5 6 Nek - - + o+ - -
TA
Pedestrian B B B B B B B
43 M 34 TA 6 6 0 5 4 4
44 M 45 In Car TA 6 6 0 2 5 6 Head - Tear + - - -
45 M 40 In Car TA 6 6 3 4 3 4 - - Partial - - - -
Pedestrian B B B B B B
46 M 77 A 2 2 5 7 2 3 +
a7 M 8 Ped."}i“a” 6 6 0 4 3 6 - - patal - - - -

Jt dp: joint depression, D/P: displacement, Fibula Fx: fibula fracture, ACL: anterior cruciate ligamnet, PCL: posterior cruciate ligament, MM:
medial meniscus, LM: lateral meniscus, MCL: medial collateral ligament, LCL.: lateral collateral ligamnet, Partial: partial tear, Tear: complete tear,

+: meniscal tear
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43 082 SN IDISHGA (MR)S 284
Table 2. Cause of injury
Schatzker classification (X-ray / MRI)
Cause 1 2 3 4 5 6 Total
Pedestrian TA 8 3 4 8 0 1 4 4 0 0 11 11 27
Incar TA 4 1 0 1 0 2 1 1 0 0 6 6 11
Motorcycle TA 2 0 1 2 0 0 1 1 0 1 1 1 5
Slip Down 1 0 2 3 0 0 0 0 0 0 0 0 3
Direct Blow 0 0 0 0 0 0 0 0 0 0 1 1
Total 15 4 7 14 0 3 6 6 0 1 19 19 47
Table 3. Associated soft tissue injury
Total 38 cases (80.8%)
ACL PCL MM LM MCL LCL
Partial 5 (10.6%) 13 (27.7%) u 6 3(19.1%) 1(2.1%)
Tear 5 (10.6%) 6 (12.8%) 6 ( 6.3%) 3(6.3%)
Total 10 (21.3%) 19 (40.4%) 11 (23.4%) 5 (10.6%) 9 (19.1%) 4 (8.5%)
=45 RelelA S41a v WAk ARle] 7 54
o & & 2= #Z 1HA0) ok Fisl 115% 5 A8t BASIS
R I MRIS] SHAE Al F44) (side ruler)ol] W H4
HlE-S Fgate] wAgsl,
1998'd 1€5-H 2003 597H4] 1 Xk 98] A= e AP AR MRICTA 9] SR frol g 2ho]
P Ed B2 T MRIE AT 461 47915 oie= ) QIS o paired test= 2AISkaL 7 FA A
Stk gabse] A7 R 21M00A 85A7AG e 3 chitest W student ttestE ©]-&-31%aL, pakel 0.05 Wkl 7
T 4554105 FAE 319 (67%), IA7F 157 (33%)1RNIL -5 SAH SR Fog sloa AHelch
&AFo] Q101 Walal wEALa 274, AR WEAL 11
of, o]&x} wEARL 54|, 3 3o, A3 7HAo] 143tk 2z 2t
(Table 2).
e WA ARIE S AT 9 85 sdde] d e WAL ARG 2718 Schatzker ERFL Al 63 &
T, 59 2 PP ARLE dide R aglon, titow A (Fig. 4)°] 19¢] (40.4%)= 71 @ekew Al 199] 15¢]
H-E] 60+£5cme] 1HAS T AldEgich (31.9%), Al 2& o] 74| (149%), Al 4] 6¢] (12.8%), #| 3%
5 o171 upy 7} A 532 0] (O%)S’iﬁ“r (Table 2). <732} YRIHEEE R
2} AR A= Al 650 279 T 1A= 71 wokon
FHo| B v WA SR Schatzker” ®Fol < 1 9)e] RIS RE A agAkaLet A4 THA A= Al
3 Eetlon wde] 3 9 M AEE mmzE 574 6% 0] 7Hd BkaL, olFal AR} Wil A= Al 28 0]
71wkt (Table 2).
2D B22 oA AgEtgion = MRIIEAol] 28k Schatzker ZH 32 Al 63 F4o] 199
AS5Ast] e AR vlasl  (40.4%)= 7FE w@ekar, Al 28o] 149 (29.8%), Al 48°] 6
g 52 2 of (12.8%), A 138 0] 44 (85%), A 3@ o] 34] (6.4%), Al 5
el 3 Fol 14 (2.1%)=el ATk
MRIS*4] § Schatzker Z439] #/7F WAHE o= 2F

AT

MRI A}zl © 2 Schatzker

o] k=it A9 s

St ¥ 919 v ) W de] o)

=47 T PARA} Aol ofs) A=At
EE g AR AR MRICTA 7 A

2} 49 AE
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Fig. 1. Reclassification of a Schatzker type 1 into type 3.

(A, B) Anteroposterior and lateral plain radiographies show Schatzker type 1 fracture.

(C) Coronal MR image (2300/15) shows partial tear of the medial collateral ligament and focal articualr depression of 5 mm.
(D) Sagittal MR image (2300/15) shows focal depression of articular surface. (C)

DHG JNM

Fig. 2. Reclassification of a Schatzker type 1 into type 4 and MRI shows major fracture lines and major fracture fragments.

(A, B) Anteroposterior and lateral plain radiographies show Schatzker type 1 fracture.

(C) Coronal MR image (2300/15) shows focal articular depression of 4 mm, major fracture lines and major fracture fragments.

(D) Sagittal MR image (2300/15) shows avulsion tear of the posterior cruciate ligament, major fracture lines and major fracture fragments.

124 (255%)S=Hl o5 F FEHIF dE o] Al 13A mmSli MRIZ 5743 g0 A= mean=5.88 mm=
Al 2802 FF7F vk A9-7F 74l (Fig. 3), F7Fe] =44 2.0 mm S7Fste] EAA O F-o] gk Zpo]7} SIUaL (p=0.005,
o] =g} Al 480)M 5802 A 1304 A 4808 BF paired t-tset), T WARA ARG Holx] Tl SHEo] MRI
7F ¥k A (Fig. 2)7F 242F 1914 AL 3¢)el A= o ol A HAE o‘r7]’ 279 AAT (Fig. 4).
WA ARRPY shEoluf Zd o] E3EkA] ekl Al 139 o AR ARIOA] ZdE e 97 Ad A=
=43 ow RS MRIZE =8 d0] ojgt §HEol WA 379l o Z) e A v AR ARl A S e A
WA A 38 (Fig 1) o2 AEF= Ak £ (mean=2.76 mm)<} MRIoA 578k M9 (mean=4.11
#de] ghEe oA 5 mmE Wi AUt @ WAL mm)Atelol| = EAA o' Fogk ZFo]7t JAAL (p=0.003,

AolldE 74 (15%)R U MRIONA = 2042 Z718k5d T} paired t-test), Z42] A= 5 mmE = A7 @
(Table 4). T #ARA ARKIOlA #EWe] o] Ad 4 AL M= 74 (14.9%)%) 0 1F MRICIA = 134 (27.7%) &
S B 17490 ZF oo A3 $hE2 mean =3.88 A S7VSFAT} (Table 5).
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Fig. 3. Reclassification of a Schatzker type 1 into type 2 and MRI
shows major fracture lines, major fracture fragments and varieties
of associated soft tissue injuries.

(A, B) Anteroposterior and lateral plain radiographies show Scha-
tzker type 1 fracture and fibula head fracture.

(C) Coronal MR image (2000/22) shows focal articular depression
of 2 mm, major fracture lines, major fracture fragments and partial
tear of medial collateral ligament.

(D) Sagittal MR image (2500/22) shows tear of anterior horn of
the lateral meniscus.

(E) Sagittal MR image (2500/22) shows tear of posterior horn of
the medial meniscus.

(F) Sagittal MR image (2000/22) shows partial tear of the anterior
cruciate ligament.

Fig. 4. Additional fracture lines and fracture fragments on MRI (Schatzker type 6).

(A) Plain X-ray reveals no articular depression, minimal (4 mm) articular displacement and avulsion fracture of the posterior cruciate
ligament.

(B) Coronal MR image (2000/22) shows tear of the medial meniscus and reveals new fracture lines that make articular step-off (3 mm).
(C) Axial MR image (600/20) shows accurate site of the articular depression, additional major fracture lines and major fracture fragments.
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Table 4. Articular depression measurement
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Table 5. Fracture displacement measurement

No of cases No of cases

Tibial plateau depression X-ray MRI Fracture displacement X-ray MRI
Non-depressed 39 3 Non-dispalced 10 3
<5mm 10 24 <5mm 30 31
5~10 mm 7 20 5~10 mm 7 13

>10 mm 0 0 >10 mm 0 0
Mean 3.8mm 5.88 mm Mean 2.76 mm 4.11 mm

AD=20mm A %=515% AD=13mm A %=48.9%
Table 6. Association between type of infernal derangement and tibial plateau fracture pattern
Schatzker Type/Case (No) 1 2 3 4 5 6
. Tear 3 (21%) Partial 2 (11%)
ACL Partial 1 (25%) . 0 Tear 1 (17%) 0
Partial 2 (14%) Tear 1 (5%)
. . Partial 1 (17%) Partial 7 (37%)
PCL Partial 1 (25%) Partial 4 (29%)  Tear 1 (33%) Tear 1 (20%)
Tear 1 (17%) Tear 3 (16%)
MM 2 (50%) 3(21%) 0 1 (17%) 0 5 (26%)
LM 0 1 (7%) 0 0 0 4 (21%)
Partial 2 (14%) )
MCL Partial (33%)  Tear 1 (17%) 0 0
Tear 5 (36%)
LCL Tear 1 (25%)  Partial 1 (7%) 0 Tear 2 (33%) 0 0
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Table 7. Association between type of internal derangement and cause of injury
Casuse (No) Pedestian TA In Car TA Motor Slip down Drect blow
Soft tissue injury @) (11) ®) @) @
Partial 4 (14.8%) .
ACL Tear 1 (9.1%) Tear 2 (40.0%) Partial 1 (33.3%) 0
Tear 2 (7.4%)
Partial 7 (25.9%) Partial 3 (27.3%) Partial 2 (40.0%) .
PCL Partial 1 (33.3%) 0
Tear 1 (3.7%) Tear 3 (27.3%) Tear 2 (40.0%)
MM 9 (33.3%) 1(9.1%) 1 (20.0%) 0 0
LM 4 (14.8%) 0 1 (20.0%) 0 0
Partial 1 (3.7%) Partial 1 (9.1%) Partial 1 (20.0%)
Met- Tear 4 (14.8%) Tear 1 (9.1%) Tear 1 (20.0%) 0 0
LCL Tear 2 (7.4%) Tear 1 (9.1%) 0 0 0
Table 8. Associated fibula fracture
Site Case Soft tissue injury (No) o 1
Head 13 (27.7%) 1.46 o = . .
Neck 3( 6.4%) 133 139 fo iﬁT :L:é} jjj‘ljjigjﬁ%ii Zj :LUT]
== pule] T L [} T o o=
Shaft 2( 4.3%) 1.00 Ao olo] HEsh xtko] ujo =@ 5r)1012162426) 735
Nore  29(L7%) L1 TR TR AUFR 0TI FHon J)golA ¥
A Pde v Ak ARt 2 stelslzdls @A) ot
et} weby ofe] wyow Fde) R YAHow st
I A 2 kA AEZe] &dae] dAlA = vl 24 oA} = w=#Ho| 712X Moore@9} KearnsV= %A}
ol 9= A Wit 139719 AN 45 FHEllor, W Alle)] Fr1ale] plateau viewS Fosk= o] Fast)
Al 2do] 9l A A2 Sl AR AeR HYle 3 Pxaigitt aEu £ A% B 9 BEow Qs @
th EATH R foldh Aol I (p=0.378, student - A 99| Ago] Q= Aol 2kt plateau viewS 7]
test) ol%7] wiel o1 f-gAel A ek i CTE BAe]
Aol Yok Arz Skl Aol schazker Al gFe fushA gm0 PHS AL S odm BY T
6ol M= U AR QIthel 24 (526%)°] 7 Bkom, xo] HEE seolsli=t f-840] 9 W oRA oy
Al 2ol M= WS S5 lile] &4 (50.0%)°], Al 53l AxFEe] CTE o] &8 4o 13y =4 9o |71E 2%
= T AR Qltfe] 4 (20.0%)°], A 48 = T A 3l u} ) C}H017.182530)
A Qo] =4 (333%)2 915 S Qo] £4 (333%)°), % A w5 34 AN Qi why AFe) =4
Al 3FelA= F A Q) (383%)H WIS S0 Q) = Rz Adsly) $iste] olsha A stress WAM HAME
& (333%)°] 12jal Al 1ol = WS v A A AP A 3] BE3) BE ujio] s o# YA
(50.0%)°] 71 Bo] FHHE AT} (Table 6). T Axsl gEEdoly MRIS) &840 F71E AL gle
7 =4 gelel] whe e FX= Al 13¢] 26~574 (B ] AEE solr] 7l 4 o]T}368101318)

Tt 40A), A 28 0] 29~854] (H 48A), Al 3 o] 35~374]
(Bt 36A), Al 48 0] 23~444] (F 35A4), Al 58 0] 564
(Bt 564), Al 63 0] 21~844] (B 4941tk

Schatzker 52N AE 1R FAS 3732 9xol w}
2} 6714 Fel= EFsIlen Al 38o] 3w 7 Eot
RAo® Wuslick Barrow $Y-& Al 280] 4% 71 &)
o, Colletti S9% =] 280] 48%, 3+ SP% A 23 0] 345%
2 7Pg Esivta nasiglon, 1 5928 A 180] 42.9%
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& Holt 5192 whée WAL Schatzker EF9F AO £-7
7} 47.6%°14 MRI 5 AREFEH 0™, 2 AT A= 255%
(12¢f)ellA] AEFE AT o]i= T AR ARl A= Ko
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o] 715a197] W),
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