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ABSTRACT

Background: Proximal tibial fractures present with a variety of patterns. They are mostly treated using plate
osteosynthesis or Joshi's external stabilization system (JESS) depending upon the injury configuration and surgeon
preference. We have compared the efficacy of plate fixation to JESS in the treatment of complex proximal tibial
fractures.

Methods: 36 patients of proximal tibial fractures with a mean age of 47 years were included in the study, 20 were
treated using plate osteosynthesis while the other 16 were treated using JESS, they were followed up at regular intervals
till 24 weeks and the progress was recorded in accordance with the knee society score (KSS) parameters

Results: 20 patients were treated using plate osteosynthesis, 18 of them had excellent KSS scores, 2 patients recorded
good scores, average range of flexion was 126°, no incidences of superficial or deep infections were seen in any of
them. Bone consolidation was achieved around 12 weeks in plate fixation group of thel6 patients treated using JESS,
12 had excellent scores, 4 recorded a good score, average range of flexion was 118°, superficial infection was seen in 2
patients, with no incidence of deep infection. Bone consolidation was achieved around 16 weeks in JESS group.
Conclusions: Both open reduction internal fixation (ORIF) with plating and JESS appear to be adequate fixation
methods for complex proximal tibial fractures, but as per our study plate fixation resulted in earlier bone consolidation
and gave a slightly better functional outcome compared to JESS.
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INTRODUCTION

Proximal tibial fractures make for only 1% of all adult
fractures, but approximately 90% of these are intra
articular, making them one of the commonest intra
articular fractures in adults.>? They result from direct axial
loading or indirect valgus/varus forces and present with a
wide variety of patterns with different degrees of
displacement, articular surface depression predominantly
with the involvement of either the medial or lateral or both
tibial condyles along with a varying degree of soft tissue
trauma viz skin, ligaments and meniscus injury.t?

As the goal of treatment in these fractures is anatomic
restoration of articular surface to prevent post traumatic
degenerative joint disease ORIF with a locking
compression plate (LCP) holds merit but as early surgery
and preservation of the soft tissue is also necessary to
permit healing, an external fixator like the JESS also has
its merits.*’

In our study we have made an attempt to compare the
efficacy of ORIF with plating and JESS in the treatment of
proximal tibial fractures with respect to the variables of
time of union, post op complications and the KSS which
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includes the parameters of pain, range of motion, stability,
alignment, extension lag in the post op period of 6
months.®

METHODS

A total of 36 patients of isolated proximal tibial fractures
were operated in the orthopedics department at Santosh
hospital, Ghaziabad from November 2018 to December
2019. Only closed fractures (Schatzker type 1 to type 6);
(Gustilo-Anderson type 1) were included in the study.3°
Open fractures Gustilo Anderson type 2 and type 3,
pathological fractures and patients with severe co-
morbidities were excluded from the study. There were 20
men and 16 women with a mean age of 40 years whose
consent in their known language approving their inclusion
into our study was taken before initiation of data
collection. Out of the 36 patients, 28 had sustained the
injury due to a high velocity trauma, rest 8 patients
sustained fracture due to trivial trauma.

The treatment method viz the locking plate and JESS was
chosen on the basis of the type of fracture, the amount of
displacement, amount of articular surface depression and
the condition of the skin surrounding the tibial plateau.*®

Figure 1: Antero-posterior radiograph of a complex
tibial plateau fracture (Schatzker V).

Figure 2: Patient with a complex tibial fracture of
blisters poor soft tissue condition, managed using
JESS.

Figure 3: Antero-posterior and lateral radiograph of a
depressed fracture of the lateral condyle managed
using ORIF using an LCP.

In the other 16 patients closed reduction was done on a
fracture table using ligamentotaxis under fluoroscopic
control. 2 mm guide wires inserted 10 mm distal and
parallel to the joint line were used to hold the articular
surface reduction followed by the placement of the JESS
frame

A total of 20 patients were chosen based on their injury
profile for ORIF with locking plate. All the surgeries were
performed using a lateral and an anterolateral approach
with the application of a single lateral locking plate. An
immediate post op X-ray was done followed by X-rays at
subsequent follow ups at 6, 12, 18 and 24 weeks. Gentle
quadriceps exercises were allowed after a period of 48
hours and the patients were encourage to move their knee
in the 0 to 20-degree arc up to a 7-day period, after which
passive motion was increased to 50-degree. By day 12 post
op sutures were removed and the patient was allowed to
move the knee into a 90-degree flexed position. Non
weight bearing crutches were used for a period of 6 weeks
and full weight bearing was allowed in the 12-16-week
period after signs of radiological fracture union.

An immediate post op X-ray was done followed by X-rays
at subsequent follow up visits at 6, 12, 18 and 24 weeks.

Static quadriceps exercises were started from the first post
op day, mobilization exercises were encouraged as
tolerated to achieve full range of motion as early as
possible. Partial weight bearing was delayed till about 7-
8-weeks and in 14-18-week period full weight bearing was
allowed with removal of the JESS frame post signs of
radiological union.

Patients were followed up for complications, union time
and the functional outcome was evaluated using the
American KSS which takes into account the parameters of
post op pain, range of motion, stability, alignment,
presence of flexion contractures and extension lag.

The data was analyzed using the IBM SPSS statistics
software which was collected after getting an approval for
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a human subject research proposal from the ethics
committee at Santosh university.
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Figure 4: A linear graph of the age specific KSS of
plate fixation and JESS. Scores above 80 are
considered excellent, above 60 are considered good.

RESULTS

In this study a total of 36 patients were operated, 20 males
and 16 females; 28 of which had incurred the injury due to
a road traffic accident, the rest of the 8 patients reported
falling from height as the cause of injury.

Based on the characteristics of the fracture and the
condition of the surrounding skin, 20 were treated via open
reduction and internal locking plate fixation while the
other 16 fractures were stabilized using a JESS.

Patients treated using ORIF with LCP: 20 patients

The average time between admission and day of surgery
was 3 days. No intra operative complications occurred
during any of the procedures. The mean duration from
surgery to discharge was 5 days. The patients were
followed up at 12,18 and 24 weeks for pain, stability, knee
ROM and alignment.

On the 24-week follow-up, 16 patients were able to walk
comfortably and reported no pain, 3 could walk up to 60
mins without discomfort,1 patient could walk less than 30
mins. 15 patients had a normal range of motion on follow-
up, while the other 5 had a range of motion above 90
degree. Flexion contracture of more than 10 degree was
seen in 2 patients, while the other 18 had no flexion
contracture. Extension lag was not reported in 19 patients,
while 1 patient had a lag of between 10 to 20 degree. Varus
malalignment of between 0 to 4 degrees was seen in 1
patient, while normal alignment was seen in the other 19
patients.

Full weight bearing was achieved at 12" week in 16
patients, while the other 4 were able to bear full weight in
the 18" week post-op. No complications of deep infection,

hardware instability, early hardware removal post op foot
drop was seen in any patient. The results have been
summarized in the tablel using the KSS.® As per the
scoring, the maximal being 100; excellent results were
seen in 18 patients (score above 80), 2 patients had a good
score (between 60 and 80), no patients had an average or
poor score.

Patients treated with JESS: 16 patients

The average time between admission and surgery was 4
days, no significant intra op complications were
encountered during the procedure. The average duration
between surgery and discharge was 5 days. JESS frame
was removed at 6-8 weeks post op, depending on the
clinical and radiological signs of union. The patients were
followed up at 12, 18 and 24 weeks for pain, stability, knee
ROM and alignment.

On 24 weeks of follow up 11 could walk comfortably and
reported no pain, 5 could walk for more than 60 minutes
and reported mild pain on prolonged walking and climbing
the stairs. The ROM was normal in 10 patients, while 6
had a ROM above 90 degree. 13 patients had less than 5
mm of AP instability, 14 had less than 5mm of medio-
lateral instability. Flexion contracture was seen in 4
patients of between 10 to 15 degree. Extension lag of
between 10-20 degrees was seen in 3 patients. Pin tract
infection was noted in 2 patients, while construct stability
was maintained in all but 1. Incidences of deep infections,
early hardware removal, post op foot drop or compartment
syndrome were nil. Full weight bearing was achieved in
the 14" week period by 6 patients, 9 patients were able to
bear full weight in the 16" week period while 1 patient
achieved it in the 20" week.

The results have been summarized in the table 2 using the
KSS.8 As per the score, excellent results were seen in 12
patients, while 4 patients had a good score. No patients
were marked average or poor in the scoring.

« ]I .
Figure 5: A pie chart of the comparison of patients
treated using LCP and JESS along with the

distribution of patients achieving excellent and good
scores with the respective treatment methods.
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Table 1: Distribution of patients as per the parameters used in the KSS for patients treated using LCP.

Additive scores
Pain None Mild Moderate Severe
Stairs only Walking/stairs Occasional Continuous
16 2 2 0 0
ROM (5°=1 point) 135° >90° <90°
15 5 0
Stability
Antero-posterior <5 mm 5-10 mm >10 mm
19 1 0
. <5 mm 6-9 mm 10-14 mm >15 mm
Medio-lateral 18 5 0 0
Deduction scores
Flexion contracture 20" 10158 Lotk el
18 2 0 0
Extension lag el 10:208 =209
19 1 0
Alignment 5-10°varus  0-4°valgus 11-15°valgus
(1°=3 points) 19 1 0

Table 2: Distribution of patients as per the parameters used in the KSS for patients treated using JESS.

Criteria Grading
Additive scores
Pain None Mild Moderate Severe
Stairs only Walking/stairs Occasional Continuous
11 2 2 1 0
ROM (5°=1 point) 135° >90° <90°
10 6 0
Stability
Antero-posterior <5 mm 5-10 mm >10 mm
13 3 0
. <5 mm 6-9 mm 10-14 mm >15 mm
Medio-lateral 14 2 0 0
Deduction scores
Flexion contracture -0 L0l L5208 =20
12 4 0 0
Extension lag =108 £0:20% 20k
13 3 0
Alignment 5-10°varus  0-4°valgus 11-15°valgus
(1°= 3 points) 12 2 0
DISCUSSION The prognosis of these fractures depends upon the degree

Proximal tibia fractures present with a spectrum of soft
tissue and bony injuries that can produce permanent
disability. They are caused by a variety of mechanism most
commonly due to high energy trauma. They present with
complex fracture patterns with fracture communication,
fragment displacement and associated soft tissue injuries
internally and externally which present a multifaceted
problem of difficulty in achieving joint congruity, limb
alignment, knee stability and a functional range of knee
motion.2

of articular depression the extent of condylar fragment
separation, diaphyseal-metaphyseal comminution and the
condition of the surrounding ligaments and soft tissue
envelope.

Conservative management of these injuries have mostly
yielded unsatisfactory results due to the major limitations
of inadequate reduction of articular surface and ineffective
limb alignment control associated with non-operative
treatment. 31011

The incidence of these fractures is increasing due to the
increase of motor vehicles, and adequate treatment of any
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injury around the knee is of paramount importance because
failing to do so will impart significant morbidity to the
patient and affect their quality of life.

Thus, on the surface open reduction and internal fixation
with a plate appears to be the treatment of choice as it
covers the limitations of conservative management but
open wounds or extensive closed soft tissue injuries add to
the challenges in adopting an open procedure, which is
when a JESS is more appropriate.

In our study we have attempted to do a comparison of both
these techniques in a group of 36 patients that presented to
us with a varied degree proximal tibial injury and soft
tissue damage.

The study included 26 males and 10 females, indicating a
male preponderance of the said fracture. 85% of the
patients belonged to the 30-50 years age group which
indicates these fractures occur more commonly in the
actively earning age group. Similar observations of
average age have been made by Duvelius et al average age
48 years, by Porter study- average age 47 years.'3%4

Road traffic accident was the most common cause of injury
(75%), followed by a fall from height (20%) and fall while
playing a sport (5%). Chaix et al reported similar results
with 71% cases due to RTA, 16% due to fall from height
and 1% as a sports injury.’

Based on the study, as per the KSS; open reduction and
plating gave excellent score in 90% patients. Similar
results have been published by Chaix et al 86% excellent
to good scores in patients managed by surgical means.’®
Burri et al reported 89% excellent to good results, while
Tschene reported 77% fractures treated by surgical means
to give good results.167

In the patients treated using a JESS, excellent score was
seen in 75% patients. Similar results were reported by
Babis et al in their study of high energy tibial plateau
fractures treated with an external fixator, with 85%
patients having good to excellent results.'® Kataria et al in
their study using small wire external fixator with beaded
olive wires, reported 94.7% good to excellent results.®
Muhammad et al, have reported 81.8% good to excellent
results in high energy tibial plateau fractures treated using
Ilizarov ring fixator and beaded olive wires.*°

On comparative analysis, none of the patients treated using
ORIF or JESS reported average or poor results, but ORIF
with plating gave slightly better results than the JESS (90%
excellent score vs 75% excellent score).

Bony consolidation occurred earlier in the plate fixation
group ~12 weeks to the JESS group ~16 weeks, which is
in accordance with the comparative case control study
done by Berven et al and by the study done by Krupp et al
describing a decreased time to union after plate fixation of

bicondylar tibial fractures compared to an external
fixator.202

No incidence of deep infection or deep venous thrombosis
were seen in any of the patients, while superficial PIN tract
infection was seen in 2 patients treated with the JESS,
which is in agreement with the study done by Babis et al
who reported a 9.1% pin tract infection rate.*®

CONCLUSION

Both ORIF with plating and JESS appear to be adequate
fixation methods for complex proximal tibial fractures, but
as per our study plate fixation resulted in earlier bone
consolidation and gave a slightly better functional
outcome compared to JESS. The patients were able to
initiate earlier range of motion exercises with plate fixation
and achieved a higher mean range of motion at 24 weeks
follow up compared to the JESS group by 8 degrees. JESS
was successful as a fixation method in skin compromised
patients but also resulted in a~10% incidence of superficial
infection post fixation.
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