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Letter to the Editor

The articular and non-articular proportion in
segment classification of tibial plateau fractures

Dear Editor,

Tibial plateau fracture is a hot topic in orthopaedic trauma-
tology in recent years worldwide. Tibial plateau fracture patterns
can be classified by its different characteristics, including the
anatomic involvement (medial/lateral condyle, column, quadrant,
segment), fracture type (split/depression), mechanism (varus/
valgus, axial/rotational, flexion/extension, hyper-flexion/hyper-
extension,), soft tissue injury (meniscus, ligaments, neurovas-
cular structures), and fracture-subluxation/dislocation of the
knee. Integrated classification combines the above features to
provide full description of fracture patterns and injury degrees
has been attempted, but found to be too complicated to use in
clinical practice.

The CT-based classification, including column [1-3], quadrant
[4-9], and segment [ 10-12], focus on the anatomic area from axial,
coronal, sagittal and 3D view, strengthen the evidence of the
frequent involvement of the posterior tibial plateau fractures, and
put emphasis on the posterior coronal fragments, which is indeed
an important prognostic factor in tibial plateau fracture treatment.

Recent segmental classification systems as proposed by Krause
et al. [10,11] and Yao et al. [12] separate the tibial plateau into
articular and non-articular areas. However, to our best knowledge,
no anatomical data about the articular/non-articular proportion
has been described in literature.

Using Lasso Tool in Photoshop software, we delineate the
articular plateau margin and calculate the area proportion in 12
fresh adult specimens (3 paired men and women). With the foot in
exact anterior direction, the anterior marginal articular line is
approximately parallel to the coronal line, while the posterior line
is oblique to the posteromedial direction (Fig. 1).

According to our measurement, the medial articular plateau is
about 1cm longer in anterior-posterior direction than the lateral
plateau. The medial and lateral articular surface areas together
occupy about 70% of the total tibial plateau surface area, with the
medial side of 38% and lateral side of 32%. The medial to lateral
articular area ratio is roughly 1.15: 1, which means that the medial
articular plateau surface is 15% larger than the lateral one. The
central non-articular area occupies about 30% of the total tibial
plateau surface, with the intercondylar spine area of 20% and the
anterior bare area of 10%. The intercondylar spine area contains
cruciate ligament attachments (ACL and PCL) and meniscus horn
attachments (medial and lateral). The results are summarized in
Table 1.

The detailed segment classification system (8-, 9-, 10-
segment) may delineate the tibial plateau fractures more
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Fig. 1. Anatomic measurement of articular/nonarticular surface area proportion.
M: medial plateau, L: lateral plateau; ACL: anterior cruciate ligament; PCL: posterior
cruciate ligament; aMM: anterior medical meniscus root; pMM: posterior medial
meniscus root; aLM: anterior lateral meniscus root; pLM: posterior lateral meniscus
root; solid circle: meniscus root attachments; dotted circle: cruciate ligament
attachments

Table 1
Anatomic data of surface area proportion.
Items Mean + SD Min.” Max.
Articular area to total tibial plateau surface (69+4)% (65-75) %
Medial articular area to total plateau (37+£2)% (33-41) %
Lateral articular area to total plateau 32+£3)% (28-34) %
Lateral articular area to total articular surface (47+3) % (43-49) %
Medial articular area to total articular surface (53+3)% (51-57) %
Medial/lateral articular area ratio 1.16:1 (1.03-1.36):1
Nonarticular area to total plateau surface (30£5)% (23-33) %
Intercondylar area to total plateau (20+£3) % (16-23) %
Anterior bare area to total plateau (11+£3)% (7-14) %

accurately [10-12]. Combined with the knowledge of articular
and non-articular area proportion, the fractured part of tibial
plateau (articular and non-articular) can be calculated more
precisely and proportionally, which is helpful in treatment
decision making and preoperative planning.
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