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Abstract

BACKGROUND: Due to complex fracture types and unsatisfactory treatment results of tibial plateau fracture, the surgical approach and treatment methods are
often unclear. The common clinical classification of tibial plateau fracture is different, which brings some difficulties to the choice of clinicians. In recent years,
with more and more application of fracture mapping technology in clinical research, more and more studies on tibial plateau fracture mapping have been
conducted.

OBJECTIVE: To reconstruct the three-dimensional model of tibial plateau fracture and to analyze the characteristics of fracture lines.

METHODS: A retrospective study was conducted in 133 cases of tibial plateau fractures. The original imaging data of patients were collected and used to
reconstruct fracture model in Mimics 17.0 software. The reconstructed fracture model was reduced and fitted to the standard template and all fracture lines
were delineated and superimposed on the standard template in 3-matic 9.0 software.

RESULTS AND CONCLUSION: (1) Most patients of tibial plateau fracture were aged between 43 and 52 years (33.1%). Fractures in male patients mainly
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occurred between 43 and 52 years old (35.4%), and the average peak age of onset was 47 years; fractures in female patients mainly occurred between 53 and
62 years (40.7%), and the average peak age of onset was 52 years old. (2) The fracture line of lateral tibial plateau (81.8%) was more than that of medial plateau
(31.4%). Fracture lines tended to occur mainly on the inner part of the lateral condyle that extended to the junctional zone between Gerdy’s tubercle and the
tibial tubercle (75.9%), as well as intercondylar eminence (71.5%). There were three secondary fracture lines: One ran from the intercondylar eminence to the
front of the fibular head (21.2%). The second line took an outer arc along the outer edge of the anterolateral tibial plateau (13.8%). The third line ran from

the anteromedial to the posterolateral that extended to lateral tibial plateau (15.3%). Fracture lines were less likely to occur in the tibial tubercle (13.1%), the
Gerdy'’s tubercle (10.9%), the posteromedial fragment (8.6%), and tibiofibular articular surface (7.3%). (3) Results have showed that tibial plateau fracture has
its own predilection sites. In clinical work, individual analysis and treatment are needed instead of relying entirely on a certain fracture type.

Key words: knee; trauma; tibial plateau fracture; fracture lines; three-dimensional model; computed tomography; fracture mapping; three-dimensional

reconstruction
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Figure 1 | Classification of
three-column, four-column,
ten-segment, four column
and nine segment of tibial
plateau fracture

I B

W FEIRIBE 73 137 Bl F-1 6 3 B B P skt
DU 6B 37 CT B A 2Eat, IR B M E AT 6 & i =4k
PR, IR AR R, BB S, DU @
e RIG YT o

1 X FF5E Subjects and methods

11 &t [R5 55k} R 400 AL B 4 ) = 4E BR T
Bro

1.2 BFE Eb,E T 2018 4E 5 H & 2020 4F 10 AE L HER!
KB T BE B SE R

1.3 % Ug4E 2018 4F 5 [ 2020 4F 10 H 7E L PHIE R
B ZBEBATFARIBIT KR G5 E# 13341, Hd 579
i, 544l FUE 18-72 %, T4 (49+11) & FElRE T 73
i, AEE T 56 B, BURET 46l A EEXNH TR

Bras R, HAR R L7EERRR 5 Bt B 2 5 il

ANFRAE: T PERIR 5 R BB RMT CT k&
)= = /T

HEBRARAE: (O CT BERIA A @B A4 J [ i 4 A B8 4T
WL @IRMA BRI FARE.

FRAEREAR : JEEHUE A1) 36 5 Bt R ( A )
Ji -1 5 AR .
14 x&ABM NIRRT R R R 58 BB
F i hE 2 28 CT Hl. B A3 H MIMICS 17.0 1 3-matic
9.0(Materialise’s Interactive Medical Image Control System,
Materialise®, Materialise HQ) # . E§ B % #R1E &
% Windows10 64 £ (DirectX 12), 4k P #% Intel(R) Core(TM)i
7-4710HQ CPU@2.50 GHz, F:#i Alienware 17 R2(Lynx Point),
M 1F 16 GB( i /7 |- DDR3L 1600 MHz), == fifl %t 7 % wWDC
WD10JPVX-75JC3TO(1TB), = & -F Nvidia GeForce GTX 980M
(4GB), %.7~%% LG LGD0459(17.3 i) ),
15 ik MEEREEE B e 5 & SR A ) e E - & E I
H BHFAR TR LA DICOM #4305 . A Mimics 17.0 New
project wizard 5 A & & DICOM #% =, ¢ 4, ] CT Bone Seg-
mentation G @52k,  Edit Masks 25 T. 573 5l 4 &N 2 H 4
HREFEEITHAT i B EEEN =g P L
STL A% 5N 3-matic 9.0 A, W[E 2, il Interactive
Translate/Rotate X # {7 I & 4T R BEAT V- H8  Jie  1 & 7 B
Shr, WE 3. #HFaEdraim, g Mirror T HGHE
BoRtEMREFE, WE 4. BEAGEE RS
Scale T HL BRI/, DI S bR ERI AR, WE 5. g
Smooth Carve T BAEARHERIAR FIRZE T IR EHT2E, W
Ee6, KArfAlmEEmadrELaim, MalfEhraaddk =4
JEAs. B 74— Schatzker V B REF & 547 B 224 .
1.6 T EMRIEGH PR S T AT S R .

B2 | EZEHREEFEENER B3 | ENENRELEEINER
Figure 2 | Reconstruction model of Figure 3 | Reduction model of
tibial plateau fracture tibial plateau fracture
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Figure 4 | Mirror model of tibial plateau
‘ fracture
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Figure 5 | Fitting model of tibial plateau
fracture
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Figure 6 | Tibial plateau fracture lines
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Figure 7 | Analysis of typical case of a 49-year-old man with Schatzker
type V tibial plateau fracture
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Figure 9 | Fracture lines distribution of
tibial plateau fracture in axial view
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Figure 10 | Fracture lines distribution of tibial plateau fracture in
surrounding views
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