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ABSTRACT

Background: Complex tibial plateau fractures remain a challenge to even the most experienced surgeons. These
injuries usually affect the young population in their productive years thereby causing socioeconomic impact. We
performed a retrospective study to evaluate the functional outcome of of Schatzker type V and VI managed through
open reduction and internal fixation.

Methods: 26 patients with Schatzker type V and type VI tibial plateau fractures treated with open reduction and
internal fixation using plates were included in the study. Three patients were lost to follow up, 23 patients were
evaluated in the final analysis. The preoperative, intraoperative data was noted from the indoor files.The final
evaluation was done using Oxford knee score and VAS score.

Results: There were nine Schatzker type V fractures and 14 patients with Schatzker type VI fractures. The mean
duration of follow-up was 68.32 months ranging from 41 months to 126 months. The mean Oxford knee score was
39.78. Patients with Schatzker type VI had mean OKS of 37.7.The mean MPTA and mean PPTA were 88.75 degrees
and 7.35 degrees respectively. Average VAS Score was 2.8 ranging from 1 to 3.9. All patients returned to their pre-
injury level of activity and employment. There were no patients of deep infection.

Conclusions: We conclude that open reduction and internal fixation of high-energy tibial plateau fractures gives
excellent to good functional outcome with minimal soft tissue complications. The complications can be minimized

with proper patient selection and soft tissue dissection.
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INTRODUCTION

Surgical treatment of high-energy tibial plateau fractures
remains a challenge due to problems encountered which
include wound complications, infection, varus collapse,
knee stiffness, and articular malreductions.”® High
energy tibial fractures usually affect the younger age
group in productive life years and have significant
socioeconomic impact due to late recovery time and
subsequent requirement of early total knee replacement in
some complicated cases.* Schatzker classified fractures of
tibial plateau radiologically from type | to VI.> Schatzker

type V and VI fractures are high-energy fractures often
accompanied by other injuries and complications. The
complexity of the fracture pattern and the associated soft
tissue disruption of these types of fractures contribute to
high rate of failure and unsatisfactory results which
follow both operative and non-operative management.®’
Several fixation methods could be used for tibial plateau
fractures including unilateral fixation with a single plate,
dual-plate, a hybrid external fixator or a less invasive
stabilizing system.®™® There is a considerable debate
regarding the best method for treating proximal tibia
fractures and there is no clear consensus on which leads
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to the best outcomes. The aim of current study was to
review the functional outcome and complications in cases
of Schatzker types V and VI tibial plateau fractures
treated by open reduction and internal fixation with dual
plates.

METHODS

A retrospective study was done in tertiary care center.
This study was examined and approved by the Human
research ethics committee. The inpatient records of
Schatzker type V and VI fracture patients from Jan 2008
to June 2012 were traced from the medical records
department. Patients between 20-75 years of age,
unilateral involvement, were included. Patients with
compartment syndrome, pathological fracture, any knee
deformity, surgery on ipsilateral knee were excluded.
Total of 26 patients were included in the study. 3 patients
were lost to follow up 23 patients were included in the
retrospective analysis after applying the
inclusion/exclusion criteria. The indoor records were
examined and preoperative data were collected.

The operative notes were reviewed and duration of the
surgery, time since injury to the surgery, the type of
anesthesia, and blood loss were noted. All the patients
had undergone open reduction through an anterolateral
approach for lateral plate, and medial or posteromedial
approach for the second plate. Surgeries were performed
under fluoroscopic control to aid and assess the
reduction. Bone grafts were used in depressed and
comminuted fractures. The source of bone graft was iliac
crest.

All the patients who were selected for the study were
called for follow-up. The patients were asked to bring the
follow-up outpatient records which were retained by the
patients during the treatment course. At final follow up
radiographs of the knee and leg were obtained in the
anteroposterior and lateral planes to assess the articular
congruity and radiological union. Radiological outcome
evaluation was assessed by parameters i.e. medial
proximal tibial angle (MPTA), posterior proximal tibial
angle (PPTA). The patients were also questioned
regarding functional recovery and their responses noted.
The Functional results were analyzed using the Oxford
knee score criteria. The patients were asked twelve
questions about the degree of pain in knee, any difficulty
in toilet activities, ability to perform household activities,
climbing up or down stairs, ability to kneel, night pains,
any limp in the operated limb, ability to kneel down and
stand again, and any discomfort in washing and drying
oneself due to knee and various other questions
mentioned in Oxford knee score.™ The patients were
graded as poor (0 to 19), moderate (20 to 29), good (30 to
39), and excellent (40 to 48). The patients who had
scored more than 40 were considered as cases with
satisfactory functional outcome and minimal disability.

Pain was assessed using the visual analogue scale (VAS)
at every follow-up.

Statistical analysis

STATA 14.0 was used for data variation analysis. The
mean and range for all continuous variables were
obtained. The p value for statistical significance was set
at p<0.05.

RESULTS

Out of 23 patients included in final analysis, 9 (39.13%)
patients were Schatzker type V fracture while 14
(60.86%) were classified as having Schatzker VI tibial
plateau fractures.

In this study eighteen patients were men and five patients
were women. All the injuries were a result of Road traffic
accidents. The mean age of the patients was 38.7 years
ranging from 22 to 68 years. The mean duration of
hospital stay was 7 days ranging from 4 to 17 days. The
mean duration of follow up was 68.32 months (range 41
to 126 months).

There was involvement of left side in 6 cases and 17 on
the right side and none of the cases had bilateral tibial
plateau fracture. Patients with extensive swelling were
managed with calcaneal skeletal traction with elevation
on Bohler splint and ice pack application until swelling
subsided. Two patients underwent knee spanning external
fixator followed by definitive fixation (Figure no 1). All
patients in this study underwent surgery at a mean
interval of 4 days (range 8 hours to 13 days).In our study
the mean time interval between admission and definitive
surgery was 4 days (range 8 hours to 13 days. The mean
duration of the surgery was 2 hr 12 min (range: 70 min to
3 hrs 10 min). The mean blood loss was 280 ml (range:
200 ml to 380 ml).

Bone grafting was done in 4 cases of type VI fractures
and in one case of type V fracture

There were four associated fractures in 3 patients. One
patient had fracture of multiple metatarsals in ipsilateral
foot, and ipsilateral Colles' fracture, one patient had open
forearm fracture and one patient had an contralateral
elbow fracture dislocation.

Mean time for radiological bony union was 16.31+2.15
weeks with 68.2% cases having union time between 13-
19 weeks. Mean time of full weight bearing was
21.5weeks.

In this study, two patients (8.69%) developed post-
operative superficial wound infection which was treated
with intravenous antibiotics. Out of these two patients,
one patient had open grade 3 fracture and the other
patient had diabetes mellitus (Table 1).
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Table 1: Functional outcome.

I Mean Oxford knee score 39.78 |

Mean flexion of knee 123.4 degrees
Mean VAS score 2.8
Mgan time for radiological 16.31 weeks
union
8.69% superficial
Complication rate infection, no deep
infection

There was loss of articular reduction manifested by
articular depression (>4 mm) in two patients. Three
patients had articular step of less than 2 mm. At the final
follow-up, the mean medial proximal tibial angle
(MPTA) was 88.75° (range: 81°-92°), the mean proximal
posterior tibial angle (PPTA) was 7.35° (range: 4°-13°).
The angles had not shown statistically significant
difference between the operated knee and the
contralateral uninjured knee.

Table 2: Oxford knee score.

Oxford knee Number of

score patients

0-19 0 0
20-29 2 8.69
30-39 6 26.08
40-48 15 65.21
Total 23 100

The mean flexion at final follow up was 123.4 Degrees
+5.60 (Range 110 to 135). Five patients had extension lag
less than 10 degrees.

Figure 1: Patient A with Schatzker type VI fracture.
a: Pre-operative radiograph b: External fixator c: 4 months
follow up radiograph d: 9 month follow up radiograph e:
Clinical picture of Bilateral knee f: Functional outcome
(Squatting)

At the final follow up the Oxford knee score (OKS) was
between 40 to 48 in 15 patients and between 20 to 29 in 2

patients. The mean Oxford knee score was 39.78. The
mean OKS score in type V was 41.65 and in type VI was
37.7 (Table 2).
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Figure 2: Correlation between OKS and age in years.

The oxford knee score was excellent in 65.21%, good in
26.08% and no patients had poor results (Figure 1). There
was a negative correlation between age of the patient and
the oxford knee score. Older patients scored lower score,
but this finding was not statistically significant (p=0.451)
(Figure 2).The mean VAS score was 2.8 ranging from 1
to 3.9.

DISCUSSION

High energy trauma and associated soft tissue insult
increases the chances of complications in type V and type
VI fractures. Surgery further traumatizes the soft tissue
envelope and acts as a second hit to the soft tissues if not
done at appropriate time. Therefore, optimal decision for
the management of complex bicondylar tibial plateau is
most important.

Open reduction and internal fixation of high-energy tibial
plateau fractures remains one of the most acceptable
methods of fixation as it allows direct visualization and
reduction of the fracture.*? Surgery using single midline
incision not only puts the soft tissue on excessive stretch
but also the problem of reaching the posteromedial
fragment through a single incision causes wide periosteal
stripping and extensive muscle dissection and may
hamper reduction as well.* Dual incisions are better than
single incision.* The introduction of locking plates and
minimally invasive approach has decreased the
complication rate by many folds but still the optimal
management of these fractures remains controversial.”> A
recent study suggested that the use of external fixator in
treatment of tibial plateau fractures lead to fewer
complications and early mobilization as compared to
internal fixation.'® However, an earlier study reported that
the use of a hybrid external fixator also causes infection
arounlg the pin site and may lead to septic arthritis of knee
joint.
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Whereas majority of the studies use radiological
parameters in operated tibial plateau fractures for
functional outcome, the current trend is to use patient-
specific tools to measure functional outcomes.™ In our
study Oxford knee score was used for functional
evaluation of the patients. It is a patient-specific tool to
assess the patient’s perspective regarding the outcome of
the surgery. It is a reliable, valid, simple, short, and
practical questionnaire.*®

In our study we followed a staged protocol, stabilizing
the patient using advanced trauma management
guidelines. If there was extensive soft tissue injury, as
indicated by soft tissue edema, fracture blisters, definitive
fixation was delayed. The limb was elevated on Bohler
splint and calcaneal pin traction was applied with 5 kg of
weight. In two cases temporary stabilization with external
fixator was done. Once the soft tissues recovered, as
evidenced by resolution of the edema and the fracture
blisters and appearance of skin wrinkles, the patient was
taken up for definitive surgery.

In our study the mean time interval between admission
and definitive surgery was 4 days (range 8 hours to 13
days) which is comparable with various studies. In a
study by Yao et al the time interval ranged from 7 to 14
days while Pun et al in their study reported time interval
of 12 hours to 21 days (mean time 5.11 days).?**

In our study, mean time for bony union was 16.31 weeks
ranging from 13 to 19 weeks. In study by Zhang et al.,
the mean period for union was 14.1 weeks in double
buttress plate group.”> Prasad et al found that union
occurred in 8-22 weeks with a mean of 14 weeks.”®

In our study the Oxford knee score was excellent in
65.21% patients and poor in none. In a study of 65 cases
of type V and type VI fractures by Khatri et al, 54
patients (83%) had excellent result.?* A study by Prasad
et al. has observed excellent oxford knee score in 40% of
their patients treated with dual incision and dual plate.?

The most dreadful complication associated with the
management of tibial plateau fractures is infection. The
incidence of infection can be reduced by timing of
surgery and proper soft tissue handling.”® In 2006, a
multicenter, prospective, randomized control trial by
Canadian Orthopedic Trauma Society reported an overall
infection rate of 18% in bicondylar tibial plateau fractures
treated with open reduction and internal fixation®. In a
study by Khatri et al, superficial wound infection was
seen in 9.2% patients while deep infection was seen in
4.6% of patients.”* Barei et al, had reported superficial
infection in 5.4% patients and deep wound infections
3.6% patients.”* Nabil et al, had reported infection in five
of their 117 cases (4.2%), which were successfully
treated with debridement and intravenous antibiotics.” In
our series the incidence of superficial infection is 8.69%
and there was no deep infection. We believe that staged
intervention and waiting for the skin swelling to subside

and soft tissues to heal can reduce the complication rate
and thereby improve the patient’s clinical outcome.

CONCLUSION

The planning of the patients with type V and type VI
Schatzker fractures starts as soon as the patients enters
the emergency trauma center. Careful planning and
staged protocol improves the clinical, functional and
radiological outcomes. The status of soft tissue at the
time of injury and the handling of soft tissue during
surgery has a significant impact on the final outcome.
The aggressive physiotherapy with knee mobilization and
gait training prevents knee stiffness and dictates the final
functional outcome and patient satisfaction.
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