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Abstract: Tibial plateau fractures affect several components of the knee, thus impairing the mobility, the
congruity and the stability of the joint. Due to these characteristics, thorough and complete anatomical
restoration is mandatory, so specific indications and therapeutical goals have been described for each
type of these fractures. Besides the theoretical recommendations from the literature, clinical experience
identifies practical problems which impair the results of surgery, important for daily practice, as well as
for the education of orthopaedic physicians. The need of developing the educational means in this field
has been identified by several methods, thus generating the idea of guided approaches as instructional
tools not only for improving the outcome after surgical treatment for these fractures, but also for
enhancing practical skillsin orthopaedics. Based on retrospective analysis of casesin a Level 1 Trauma
Centre, these guides contribute to a better surgical training, as well as to early professional and social

reinsertion of the patients

INTRODUCTION

Tibial plateau fractures have considerable functional
consequences, as they affect not only the proximal tibia, but the
knee joint. Restoration of local functional anatomy is crucial for
most of the daily activities requiring standing position, as well
as for walking, thus representing the main therapeutic goal when
approaching this type of injuries.(1,2) The difficulties in re-
gaining the stability and the mobility of the joint, as well as the
high risk of developing post-traumatic osteoarthritis generates
considerable interest among the orthopaedic surgeons in order to
identify the most efficient methods to improve the outcome of
tibial plateau fractures. Thorough imagistic evaluation (CT scan
with 3D reconstruction), it is unanimously recognised as
mandatory and represents the fundament for treatment
indications, but late complications impairing the joint function
are still challenging.(3,4)

PURPOSE

The purpose of this paper is to identify the most
important potential elements to be included in a guide dedicated
to improving practical knowledge of orthopaedic physicians
involved in treating this type of fractures in order to reduce the
incidence of complications and improve the quality of life of the
patients.

MATERIALSAND METHODS

A retrospective study was performed including 42
patients with tibial plateau fractures, operated in the Orthopaedic
and Trauma Clinic of Clinical Emergency Hospital, Bucharest,
between 01.01. 2011- 01.06.2014, mean age 42 yrs. (20-66 yrs.),
in order to identify the main problems in connection to treating
these injuries; the inclusion criteria were: skeletally mature
patients, with closed fractures, with complete medical records
up to 18 months after surgery.

The analysis was focused on the main surgical steps,
as part of the Erasmus + Project 2015-1-RO01-K A202-015230
“Collaborative learning for enhancing practical skills for patient-

focused interventions in gait rehabilitation after orthopaedic
surgery”, since the needs analysis identified the tibial plateau
fractures as of considerable interest for the training group; the
reasons were represented by technical difficulties of
osteosynthesis and disastrous consequences of failure.

In order to structure the practical-based surgical guide,
the study group was analysed using the following criteria
demography, type of fracture, associated injuries, type of
implant and functional outcome.

RESULTS

The demographic analysis revealed that the ages of the
patients were: under 30 yrs. - 10 patients, 31-40 yrs. - 12
patients, 41-50 yrs. - 14 patients, 51-66 yrs- 9 patients, with no
significant male/female differences within these groups, these
injuries affect active patients, thus justifying their high social
cost due to prolonged rehabilitation period, as well as the costs
of treating the complications.

Figure no. 1. Type of the fracture (a) and intra-operative
detected associated injuries (b)
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The fractures were described using both Schatzker and
AO classifications (figure no. 1a), but the authors analysed not
only the bone injury, but the other articular damages, as well,
thus identifying meniscal and ligamentous injuries (figure no.
1b). Complete evaluation using not only Xrays (AP and lateral),
but CT scan with reconstruction, was performed in all the cases
for pre-operative planning.

This original approach is based on the main principles
to be followed in treating tibial plateau fractures, addressing not
only to bone healing, but also to joint mobility and stability.
Considering the complex biomechanical characteristic of the
knee joint, the authors evaluated the impact of trauma upon the
structures responsible for joint congruency and stability, thus
underlining that is crucial for an orthopaedic surgeon operating a
tibial plateau fracture to evaluate the menisci and the ligaments
and address to their injuries too, and not to limit the surgery to
the bone injury.

Fracture stabilisation has to ensure the following
goals, as shown in figure no. 2:

- Anatomical restoration of articular surface with absolute
stability of the osteosynthesis

- Restoration and stable fixation of the metaphyso-
diaphyseal angle with bicortical stable support

Figure no. 2. Restoration of functional anatomy after tibial
plateau fractures- AP (a) and lateral (b) view
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In the study group, the main steps of the surgical
procedure were as following:

- Arthrotomy (on one or two incisions, depending on the
type of the fracture), with submeniscal approach of the
fracture, regardless whether it affected the interna or
external tibial plateau, as shown in figure no. 3a.

- Restoration of the articular surface, by addressing the post-
traumatic injury: splitting was treated by fracture
debridement (of soft tissue or bone interposition), reduction
and compression, while depression required elevation
(performed with the Zanoli device- figure no. 3b);
anatomical reduction was the gold standard and over-
correction was preferred to under-correction.

Figure no. 3. Submeniscal approach of the fracture with
comminuted depression (a); elevation using the Zanoli
device (b)
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- Stabilization of the articular surface: temporary fixation
using K wires was used for split fractures, while for
depressed fractures the most difficult problem was
maintaining the elevation when the osteo-chondral
fragments were small, unsuitable for screw insertion. In
such circumstances, as shown in figure no. 3c, the
Kirschner wires can be used a supplementary fixation if
they are introduced right adjacent to the joint, in the
subchondral bone, so as to sustain the restored articular
cartilage. At the end of this step, a perfect anatomical
reduction of the articular surface is mandatory, as it
represent the condition for congruent movements of the
joint, thus decreasing the risk of arthritis.

- Associated injuries have to be tackled, as demonstrated by
the anterior suture in figure no. 3c, where the anterior tibial
spine together with the anterior cruciate ligament (ACL)
was reinserted, thus restoring the anterior-posterior
translational stability of the joint.

- Restoration of the metaphyso-diaphyseal angle and
stabilisation was performed using both ORIF (Open
Reduction Internal Fixation), using : standard L/T plates
(10 cases), and angular stability implants - 28 cases, as well
as CREF, in 4 cases, due to blisters, and combined internal
and external fixation in 1 case, due to compartment
syndrome.

In this case, as shown in figure no. 4 (a and b), the
Schatzker V1 type of the fracture was a result of a high energy
trauma, aso determining the onset of the compartment
syndrome (figure no. 4c).

Figure no. 4. Epi-metaphyseal comminuted fracture (a, b)
complicated with compartment syndrome (c)
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Urgent treatment was indicated, with decompressive
fasciotomy (figure no. 5a) followed by combined internal and
external fixation (figure no. 5 b,c); this type of fixation was
particularly used because bicolumnar support was necessary due
to the metaphyseal fracture, while the possibility to cover a
potential internal implant with soft tissues was very low. Under
these circumstances, the plate was put externally, and the
internal support was ensured by the ExFix, with an anatomical
restoration of the angle between the metaphysis and the
diaphysis.

Figure no. 5. Decompressive fasciotomy (a) with combined
stabilisation (b,c

Following the above mentioned principles, the
radiological results were optimal: the axis of the knee was
completely restored in all cases, and bone healing appeared in
al patients, with a rate depending on the initial aspect of the
fracture.

Figure no. 6. Functional impairment of the knee (a) and
K nee Saciety Score (b) for the study group
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As for the functional results, flexion of the knee was
limited in 9 cases and extension was affected in 4 patients,
depending, also, on the initial characteristics of the fracture, as

shown in figure no. 6a. The Knee Society Score applied to the
study group (figure no. 6b) showed excellent results 26 cases,
good results-10 cases, fair- 4 cases and poor- 2 cases, thus
demonstrating that the treatment protocol evaluated by the
authorsisvalid and can be used in asurgical guide.

In order to illustrate the positive practical
consequences of observing the described steps, the following
case refers to comminuted depressed fracture (figure no. 7a),
with anatomical reduction.

Figure no. 7. Comminuted depressed fracture (a) with
anatomical reduction and stable osteosynthesis (b,c) with
excellent functional result (d) and stable fixation (figure no.
7b,c) with excellent functional results (figure no. 7d), with
symmetrical joint function of theinferior limbs

As a result of analysing the treatment and results of
the study group, the following criteria were used for establishing
aguided approach:

- Typeof the fracture based on Ct description;
Traumatic mechanism;
Incidence and pathologic conditions frequently associated;
Traumatic energy;
Associated intra-articular injuries,
Mandatory characteristics of stabilisation.

Based on these, figure no. 8 describes the guided step-
by step approach in Schatzker I-111 fractures, while figure no. 9
refersto Schatzker 1V-V1 types.

Figure no. 8. Guided approach in Schatzker I-111 types
fractures
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Figure no. 9. Guided approach in Schatzker 1V-VI types of

fractures
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Figure no. 10. Diagnosis and therapeutic algorithm in tibial
lateau fractures
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In order to integrate the treatment with the diagnosis
and the complications, a global algorithm was established, as
described in figure no. 10; it consists of the main steps in
approaching these fractures, underlining the key points where
certain decisions must be made; regardiess the type of the
fracture, this algorithm has to be applied, acting as a check-list,
preventing the surgeon from neglecting any important aspect of
diagnosis and treatment, including that of complications.

CONCLUSIONS

Tibial plateau fractures are more than simple bony
injuries, so they should be described as COMPLEX INJURIES,
since they affect the bones, and the soft tissues within and
around the joint.(5,6) They affect both congruency and stability
of the knee, so they have severe functional consequences if local
anatomy is not restored, as long term results depend on the type
of the fracture and the post-operative results.(7)

Surgical treatment of tibial plateau fracturesis crucial
for restoring the function of the knee, as osteoarthritis after this
type of injuriesis quite frequent, with severe consequences upon
the daily social and professiona profile of the patients. The
approach, the type of reduction and the implant are decided
regarding the type of the fracture, which must be evaluated
using the CT images, as X-rays solely cannot give enough
information regarding the articular surface, which is the main
injured structure responsible for the functional disabling
sequelae.(8,9)

After classification, surgica indication is established
based on the direction of the displacement (determined by the
traumatic force), the degree of displacement, and the associated
structures, thus establishing the necessary steps for restoring
functional anatomy, joint stability and congruity.

Although theoretical landmarks have been described
in tibial plateau fractures, practical issues regarding the results
of surgery needs to be solved in daily practice as well as in
educating the young orthopaedic physicians. Improving the
results of training by using clinical experience based guided
treatment, as an alternative to classical training, based mainly on
theoretical study results in better long term outcome of the
patients and a better quality of life after these fractures
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