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Prospective analysis of functional outcome of
bicondylar tibial plateau fractures treated by fixation
with locking compression plates
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Abstract Introduction: High energy tibial plateau fractures (Schatzker type V, VI) are associated with severe soft tissue injury
and this complicates the treatment of this injuries. Surgical approach depends upon the site of soft tissue injury and
timing of surgery depends upon the degree of soft tissue injury. The optimal treatment of Schatzker type V, Vltibial
plateau fractures remains controversial and challenging due to highly demanding surgical procedure and perioperative
complications. In our study we have primarily used lateral locking compression plating in the treatment of
bicondylartibial plateau fractures. Materials and Methods: Our study was a prospective study, conducted at the
Department of Orthopaedics, Government Mohan Kumaramangalam Medical College and Hospital, Salem between May
2012 and August 2015.Anteroposterior and lateral views of x ray films were taken and 3D-CT scans were taken routinely
to assess three dimensional fracture geometry. Functional assessment was done using Knee Society Score. Radiological
assessment was performed taking into account two parameters: Medial proximaltibial angle and Articular step off.
Results: We studied 27 patients with proximal tibial fracture who were treated with locking compression plate. Majority
of cases were Schatzker type VI (85.18 %) compared to type V.In our series > 90 % cases fixed by MIPPO technique to
avoid soft tissue damage and enhance the biological bone healing.In our series we have done primary bone grafting for 5
cases only. Most of our cases well united without bone grafting. In our cases majority of cases (> 80%) united between
12-16 weeks (average 13.7 weeks). In our study the clinical outcome of most of the patients (19) was excellent, which
was based upon Knee society score. 06 patients had good and two patients with fair results. Conclusion: Early
mobilization is possible with LCP because of absolute stability given by the implant and this contributes to better knee
range of motion. Medial condyle coronal fracture and small posteromedial fragment should be buttressed by
posteromedial plating. Not all bicondylar fractures are same, treatment should be precise to individual fracture pattern.
Bicondylartibial plateau fractures treated with locking compression plate have an excellent to good functional outcome
with very minimal wound complications.
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controversial and challenging due to highly demanding
surgical procedure and perioperative complications. The
goals of treatment of high energy tibial plateau fractures
are to restore anatomical articular congruity, mechanical
alignment restoration, joint stability with minimal soft
tissue dissection to allow for early mobilization and
establishment of good function. The treatment options for
high energy tibialplateau  fractures are POP
immobilization, hybridexternal fixator, open reduction
and internal fixation etc., High energy Tibial plateau
fractures initially treated with dual plating were
associated with long term complications like wound
problems, implant irritation and implant exposure. Newer
methods for the treatment of high energy tibial plateau
fractures are lateral locking plates and Hybrid external
fixation. Posteromedial ~ buttress  plating for
bicondylartibialplateau fractures has been associated with
posteromedial fragment. In our study we have primarily
used lateral locked plating in the treatment of
bicondylartibial plateau fractures. However, in cases with
extensive medial comminution or when a postero-medial
fracture fragment is present, dual plating is occasionally
used.

MATERIALS AND METHODS
Our study was a prospective study, conducted at the
Department of Orthopaedics, Government Mohan
Kumaramangalam Medical College and Hospital, Salem
between May 2012 and August 2015. Total of 27 patients
were studied and evaluated during the study period.
Inclusion Criteria

e Age> 18 years

e Schatzker type V and VI tibial plateau fractures

e Closed fractures

e Grade I compound fractures
Exclusion criteria

e Age<18years

e  Grade II and III compound fractures

e Associated with vascular injury/ compartment

syndrome

e Pathological fractures
Preoperative management
Patients were given adequate analgesia on reception in
casualty. The injured limb was temporarily immobilized
in Thomas splint and patients were shifted for x ray.
Anteroposterior and lateral views were taken. Manual

traction was used where appropriate. CT scans were taken
routinely to assess three dimensional fracture geometry.
Skeletal traction was applied to all patients in the form of
calcaneal pin traction and weights applied with Bohler
Braun splint. Ice fomentation was encouraged in the
initial two days. Skin over fracture was closely watched.
Those presenting with severe soft tissue edema or blisters
were taken up for surgery only after the appearance of
—wrinkle sign. In case of severe soft tissue injury knee
spanning external fixator was used upto the period of
definitive surgery. Soft tissue tension and distal
neurovascular status checked periodically to rule out
compartment syndrome. Anti —edema measures were
instituted for all of our patients. The patient was suitably
anaesthetized-regional or general according to the patient.
Surgery was performed in supine position with the leg
support. Anterolateral, posteromedial and anteromedial
approaches were used for fixation. Recommended A-O
technique of fracture fixation was used.

Surgical Procedure

Under spinal anaesthesia, patient was placed in supine
position, with leg support providing knee flexion. In case
of shortening and overriding of fracture fragments,
reduction was achieved with femoral distractor.
Temporarily the reduced fragments were fixed with K
wires. Bicondylar fractures without coronal fracture in
medial condyle were managed with lateral locking plate.
Anterolateral approach was used for application of lateral
locking plate. The lateral fracture was approached
through anterolateral approach. For MIPPOtechnique
curvilinear incision was made in between the Gerdy’s
tubercle and anterior to the head of fibula. Fascia was
incised in line with the skin incision. Fracture site was
exposed and indirect reduction of fracture was done and
temporarily fixed with K wires. Articular reduction
maintained with reduction clamp. Extra periosteal plane
were created using blunt dissector. Locking compression
plate was introduced extra periosteally, plate position was
checked under C-arm in both AP an Lateral views. Plate
was temporarily fixed with proximal and distal K wire to
avoid helicopter effect. First screw was applied
proximally parallel to the articular surface. Depressed
fragments were elevated and void was filled with bone
grafting or bone substitutes. Distal most screw was
applied through mini incision. K wires were removed,
other screws were applied to the plate.
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Figure 1: Fixation by MIPPO technique AandB) Reduction of fracture using femoral distractor and reduction clamp C) Insertion of LCP by
MIPPO and temporary K wires fixation D) After proximal screws fixation E) Post op X Ray films

For open reduction incision was started from 5 cm above
the joint line and extended distally up to the fracture site.
To expose the fracture site clearly part of the iliotibial
band released from Gerdy’s tubercle. Further procedure
as same as MIPPO technique. Medial condyle fracture in
coronal plane and posteromedial fragment not reduced
with lateral locking plate were addressed through
posteromedial approach and fixed with 3.5 mm locking
reconstruction plate.

POST OPERATIVE PROTOCOL

Patients were maintained in a well padded dressing
postoperatively. Slabs were not used for immobilization.
Drain was removed on second postoperative day.
Antibiotics were used for 5 days. Suture removal was
done on 12" postoperative day. Patients were discharged
on non weight bearing crutch walking. Knee mobilization
was encouraged as soon as the patient was able to tolerate
motion. 90 degrees active knee flexion was achieved in
all cases within 10 days post surgery.

FOLLOW UP

The first follow up was usually between 4-6 weeks and
later on patients were followed up at regular interval of 4-
6 weeks till complete fracture union. Partial weight
bearing was started after 8 weeks when the fracture
showed union. Full weight bearing was achieved only
after solid fracture union usually between 12-14 weeks.
Further follow up was done once every 3 months.
Assessment

Functional assessment was done using Knee Society
Score. Radiological assessment was performed taking
into account two parameters: 1.Medial proximal tibial
angle: measured between proximal tibial knee joint
orientation line (drawn connecting the concave surfaces

International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 20, Issue 1, 2016

of both tibial plateaus ) and the mechanical axis of tibia
and 2). Articular step off : measured in plain x ray

OBSERVATIONS AND RESULTS

We studied 27 patients with proximal tibial fracture who
were treated with locking compression plate. In our study
most of the patients belong to 41-50 years. Out of 27
cases incidence in > 40 years was 81% (Age range
between 23-75 years, average age being 51.25years). In
our study more common mode of injury is road traftic
accidents (89%) compared to accidental fall. It indicates
the high energy nature of bicondylartibial plateau
fractures. Majority of cases were Schatzker type VI
(85%) compared to type V (15%).In our series 12 cases
(44.44%) had posteromedial fragment of which 4 patients
had posteromedial fragment in coronal plane. Associated
injuries are fracture shaft of femur and patella in 1 case,
fracture shaft of femur alone in 1 case, fracture both
bones forearm in 1 case, fracture neck of femur in 1 case
and 23 patients had no other associated injuries. Usually
we have used calcaneal pin for skeletal traction.
Preoperative external fixator was used for four patients
admitted with tense compartment and blebs over the leg.
Surgery was delayed until appearance of wrinkle sign.
Temporary external fixator enhances the soft tissue
healing potential and reduces deep infection(Damage
control orthopaedics).'® In our series > 90 % cases (25 out
of 27 cases) were fixed by MIPPO technique to avoid soft
tissue damage and enhance the biological bone healing. In
our serieswe had done single lateral locking compression
plate for 22 patients and Dual plating for 5 patients. We
had used posteromedial buttress plating for five cases of
which 4 cases had posteromedial (coronal) fragment and
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1 case in which posteromedial (small) fragment was not duration of surgery was 77 minutes (50-120min) and the
reduced with single lateral locking plate. In our series we average blood loss was 70 ml (40-200ml). In our cases
have done primary bone grafting for 5 cases only. Most of majority of cases (> 80%) united between 12-16 weeks
our cases well united without bone grafting. The mean with an average of 13.70 weeks.
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Figure 2: Results showing no. of patients and time taken for fracture union

In our study most of our patients (21 patients) had range Table 1: Functional results as per Knee Society Score
of motion > 120 degree. Two patients developed knee Interpretation  No of patients  Percentage (%)
stiffness due to poor adherence to physiotherapy. The Excellent 19 70.37
clinical outcome of most of the patients (19) was Good 6 22.22
excellent, which was based upon Knee society score. 06 Fair 2 07.40
Total 27 100

patients had good and two patients with fair results.

Figure 3: lllustration of management in 52 years male with type V Schatzkertibial plateau fracture (A) Pre op X Rays (B) Pre op 3D CT images
(C) Post op X Rays (D) X Rays at 8 months follow up (E and F) Clinical results at 8 months follow up

Radiologically, Medial proximal tibial angle (MPTA) 87+/-5 degrees. In our series, the average value was 85.4
measurement was undertaken to assess varus/valgus degrees (range 83 — 91degrees). Thus, we found that the
malunion postoperatively. The normal value of MPTA is normal proximal tibial joint orientation is maintained
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after application of LCP. Articular step off was assessed
with less than or equal to 2 mm step off kept as
acceptable limit. In our series, 2 cases had articular step
off more than 2 mm (range 3 — 5 mm) and 25 cases had
the acceptable result of less than or equal to 2 mm step
off. In our study we had 20 patients with no
complications. Two patients developed knee stiffness due
to poor compliance for physiotherapy. One patient had
non-union of distal part of tibial tuberosity fragment
which was not fixed primarily. Two patients developed
distal screw infection for that one patient was treated with
oral antibiotics and screw exit was done for another
patient. One patient came with implant exposure after
10weeks of post operativeperiod. Implant removal was
done and put an knee spanning external fixator. Fracture
united in 14 weeks and external fixator was removed.

DISCUSSION

In this study, analysis of the results was made in terms of
age and gender of patients, mode of injury, analysis of the
types, medial condyle fracture planes, primary bone
grafting, method of reduction and fixation, preoperative
external fixation, dual plating, associated injuries and
complications. In our study maximum age incidence of
tibial plateau fracture was >40yrs (81%). Average age
group in our study was 51.25 years, ranging from 40 — 70
years, compared to Gosling et a/ 2005 study (Average age
group 51.5 years). Males were most commonly affected
compared to females (4.4:1). This may be explained by
active lifestyle of males and higher chances of road traffic
accidents. In our study road traffic accidents were the
cause of injury in 24 patients out of 27. Accidental fall
was the cause for three patients, all of them were old age
patients (>60) with osteoporotic bones. We had only 4
cases of type V Schatzkertibialplateau, other 23 cases
being type VI. Out of 27 cases 12 cases had
posteromedial fragment in their CT scans, in which 4
cases (14.81%) had medial condyle fracture in coronal
plane. Barei et al evaluated incidence of medial coronal
fracture in Schatzker type V, VI and it was found to be
29%. In our series the indications for the surgery were the
same standard indications as for the tibial plateau
fractures. Four of our cases were associated with other
injuries like fracture shaft of femur with patella, fracture
shaft of femur, fracture both bone forearm and fracture
neck of femur. We had done Interlocking nail for shaft of
femur cases, tension band wiring for patella, ORIF with
plating for both bone forearm and Hemiarthroplasty for
neck of femur fracture. In our study we used
preoperative temporary knee spanning external fixator in
four of our patients came with tense compartment and
blebs over the leg. Surgery was deferred until wrinkle
sign to appear. We used MIPPO techniquefor reduction
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and fixation in 25 cases (92%) in which both duration of
procedure and surgical insult to the soft tissues are ve

less compared to open reduction and internal fixation '’.
Wound healing was also better and faster compare to
ORIF techniqgue but it demands challenging surgical
techniques '*"” Biological healing will not be disturbed in
MIPPO technique. MIPPO technique is recommended for
high energy tibial glateau fracture associated with severe
soft tissue injury.””*’ Indirect reduction of fracture and
maintenance of axial alignment before the application of
plate is very essential to achieve good functional
outcome. In our study we used femoral distractor for
indirect reduction®>* in all of our cases and axial
alignment was checked under C-arm in both AP and Lat
direction.’ Dual plating was done for 4 cases with medial
condyle fracture in coronal plane and one case which was
not reduced after application of lateral locking plate due
to small size of the fragment. All of our patients had
stable soft tissue condition that allows us to do dual
plating. We have used posteromedial approach for medial
buttressing (antiglide effect).”’”* Single lateral locking
plate alone not sufficient to stabilize the medial condyle
coronal fracture and small posteromedial fragment.*'®
Single lateral LCP results in collapse of medial
condyle.”*?® Course of locking screw is predetermined
(monoaxial configuration ) and parallel to the fracture
line which does not give any compression at fracture
site.’” In our study primary bone grafting was done only
in 18.5% of cases mainly to fill the metaphyseal defects
after the -elevation of depressed lateral condyle,
comparable to 19% of the same in the study by Gosling et
al 2005 using LCP*Routine bone grafting not necessary
with LCP® because it provides absolute articular stability
which gives the hematoma and cancellous bone chance to
fill the defects. In our study fracture union in 81 % of
cases occurred in between 12-16 weeks. The mean time
to union was 13.70 weeks ranging from 11-18 weeks,
comparing with 10 weeks in Ehlinger et al*and 15.4
weeks in Yu et al’’ studies and there was no case of non-
union in primary fracture lines. In our study 77.77% of
cases had range of motion >120 degrees. The mean range
of motion was 102.4 degrees ranging from 60-130
degrees. Two of our patients developed knee stiffness due
to poor adherence to physiotherapy. Our results
comparable with Ehlinger ef a/ mean ROM-
107.6°. Average period for return to work in our study was
17.42 weeks. Two of our patients developed distal screw
site infection. One patient was treated with wound
debridement and oral antibiotics according to culture and
sensitivity. One patient was treated by 1.V antibiotics with
removal of infected screw. One of our patient came with
implant exposure with infection after 10weeks of
postoperative period which necessitates implant removal
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and it was done with application of knee spanning
external fixator. Fracture united in 14 weeks and external
fixator was removed. **In our study the deep infection

Figure 4: Complications (A) Infection with exposed implan

One of our cases developed varus deformity due to
secondary loss of reduction for which corrective
osteotomy was planned. In our case we didn’t use lag
screw for fixation. Postoperative varus collapse can be
prevented by accurate reduction, proper positioning of the
implant, lag screw application and posteromedial buttress
plating. Out Of 27 patients, 19 had excellent functional
outcome, six had good functional outcome and only two
cases had a fair outcome according to Knee Society
Score. In the study by Eggli*’ez al, out of 14 patients, 11
had very good functional outcome and three had good
functional outcome as perLyshom knee score. Medial
proximal tibial angle (MPTA) measurement was
undertaken  to  assess  varus/valgus  malunion
postoperatively. The normal value of MPTA is 87+/-5
degrees.® In our series, the average value was 85.4
degrees (range 83 — 91degrees). Thus, we found that the
normal proximal tibial joint orientation is maintained
after application of LCP.* Articular step off was assessed
with less than or equal to 2 mm stepoff kept as acceptable
limit. In our series, 2 cases had articular step off more
than 2 mm (range 3 — 5 mm) and 25 cases had the
acceptable result of less than or equal to 2 mm step off.
This is comparable to the result published by Eggli et al.
They reported 85% accurate articular reconstruction in
their series of 14 patients.

CONCLUSION

At the end of our study, following conclusions could be
drawn from the treatment of proximal tibial fracture with
locking compression plate.

e Early mobilization is possible with LCP because
of absolute stability given by the implant and this
contributes to better knee range of motion.

e Medial condyle coronal fracture and small
posteromedial fragment should be buttressed by
posteromedial plating.
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rate was 3.7 %.This is explained by MIPPO technique
associated with reduced deep infection and overall deep
infection

rate  in LCP  group is  4-8%.°

(B) Distal screw site infection (C) Secondary Varus deformity

e LCP gives the promising results in osteoporotic
bones.It prevents collapse of fracture both
intraoperatively and postoperatively.

e Not all bicondylar fractures are same,treatment
should be precised to individual fracture pattern.

e Bicondylartibial plateau fractures treated with
locking compression plate, especially using
MIPPO technique have an excellent to good
functional outcome with very minimal wound

complications.
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