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Abstract

Background: Distal tibia fractures are complex injuries having high complication rate. The
conventional implants are unsuitable for managing such fractures successfully. The aim of
this study was to evaluate clinical, functional and radiological outcomes after open reduction
and internal fixation using distal tibial locking compression plate (LCP).

Materials and Methods: A total of 28 patients with distal tibia fracture were treated by
using distal tibia LCP. All the patients were followed up for a minimum of 12 months in
orthopaedic department, R.I.M.S. Ranchi. Functional and radiological results were evaluated
at the end of study.

Results: There were 19 males and 9 females with mean age of 37.7 years. Majority of
fractures were extra-articular (60.71%), while 32.14% were partial articular fractures and
7.14% were complete articular fractures. Out of 28 patients, 20 patients had closed fracture
and 8 had open fracture. The mean fracture healing time was 22 weeks (range 16-36 weeks).
Postoperatively, 5 patients developed superficial skin infection, 3 developed deep infection
and 4 developed ankle stiffness, 6 had hardware problem like irritation in skin, 4 patients had
delayed union and 2 patients had non-union. Functional outcome according to the Olerud and
Molander score showed that 14 (50%) patients had an excellent outcome while 9 (32.14%)
had good outcome and 5 (17.86%) patients had a fair outcome.

Conclusions: Locking plate for distal tibia fractures is an excellent option for managing such
fractures and gives consistent and reproducible clinical results.

Keywords: Distal tibia fracture, AO/OTA classification, Open reduction and internal
fixation, Locking compression plate, Olerud and Molander score.
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Introduction

with  precarious blood supply and
closeness to the ankle joint. Delicate soft
tissue in this area, ligamentous injuries,
presence of ankle joint in close contiguity,
associated fibular fracture, small distal

Treatment of distal tibial fracture with or
without articular extension is demanding
because of its unique anatomical
characteristics of subcutaneous position

Kumar et al. International Journal of Pharmaceutical and Clinical Research

289



International Journal of Pharmaceutical and Clinical Research

fragment size and compression of
cancellous bone among others are
important confounding factors in its
management. Functional outcome of the
patients with such fractures can be
convincingly  enhanced by  better
understanding of the injury patterns,
availability of better implants, conception
of early surgical fixation and early post-
operative mobilization of joint. [1]

Complications like mal-union, nonunion
and ankle stiffness are usually results from
conservative treatment of these fractures;
affecting quality of life. [2] These fractures
are usually not suitable for intramedullary
nailing, however; certain reports showing
satisfactory results in some of these
fractures. [3] Mal-union and delayed union
continued to be the major problems when
using external fixation as either a
temporary or definitive method of
treatment, especially when associated with
severe soft tissue injury. [4,5] Open
reduction and internal fixation (ORIF)
with plate has been advocated by Ruedi TP
study as the standard approach for
treatment of these fractures. [6]

Open reduction and internal fixation with
conventional plate osteosynthesis can
further devitalise fragments and lead to
increased occurrence of infection, implant
failure and non-union. [7] Further,
minimally invasive approach offers the
best possible option as it permits
satisfactory fixation in a Dbiological
manner. [3,8] However, insufficient
number of screws in a small comminuted
distal fragment presents a definite
limitation even with this technique. In
recent years, locking compression plate
has become more popular and is being
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used frequently for fixation of these
fractures. Several studies are also reporting
encouraging results of fixation with LCP.
LCP osteosynthesis is technically feasible
and produces a stable, fixed angle device
when locking screw heads are locked with
plate. LCP delivers excellent stability and
provide better protection against loss of
reduction and minimization of bone
contact when compared with conventional
plate. [9] Also, these plates can be used in
a minimally invasive plate osteosynthesis
(MIPO) technique without fear of
secondary displacement in the absence of
perfect contouring. [10] But, there are
risks of delayed union and nonunion, when
fragments are not tightly compressed
especially for simple fractures (i.e. type
A3). [11] Also, there is risk of great
saphenous vein and saphenous nerve
injury when screws are placed
percutaneously. ORIF is advantageous as
there 1is clear exposure and definite
anatomical reduction. [12]

The purpose of this paper was to study the
clinical, functional and radiological
outcomes after open reduction and internal
fixation using distal tibial LCP.

Materials and Methods

Twenty eight patients with distal tibia
fractures with or without intra articular
extension treated in Rajendra Institute of
Medical Sciences, Ranchi, Jharkhand in
between September 2020 to August 2022
were analysed prospectively. Institutional
ethics committee clearance was taken for
study and informed consent was obtained
from all patients before surgical procedure
and for participation in the study. Fractures
were classified according to AO/OTA
classification system (Figure 1). [13]
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Figure 1: OA/OTA classification of distal tibia fracture

The inclusion criteria of the study were: 1.
age between 19-70 years, 2. comminuted
distal tibial metaphyseal fracture, 3. closed
fractures and open injuries with Gustilo &
Anderson grade I, and 4. unilateral
involvement. The exclusion criteria were
1. old fractures (>4 weeks), 2. complex
pilon fractures (AO 43C3), 3. pathological
fractures, 4. bilateral involvement, 5. open
injuries with Gustilo & Anderson grade II
and more, 6. pre-existing arthrosis of the
ankle or previous old healed fractures, 7.
fractures with neurovascular deficit or
compartment syndrome, 8. pregnant
patients, and 9. systemically ill patient.

Standard antero-posterior and lateral
radiographs of the affected leg with knee
and ankle joint were taken. Fracture
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morphology, level and extent of
comminution was evaluated by x-rays
(Figure 2) and computed tomography
(CT) scan done for more detailed
fracture  configuration. The limb was
immobilized in a plaster of paris (POP)
slab until surgical intervention. Patients
with delicate skin condition were managed
with  prophylactic  antibiotics, limb
elevation, regular dressing care and
surgery was performed after appearance of
the ‘wrinkle sign’. Patients were operated
with LCP after getting pre-anaesthetic
investigations and surgical fitness. All
patients were managed with appropriate
antibiotics, analgesics & anti-
inflammatory medications pre & post
operatively.
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Surgical Technique: Surgery was
performed wunder spinal or epidural
anaesthesia with a tourniquet in the supine
position on a radiolucent table. All
operations were done with the help of
image intensifier. A 3.5 mm one third
tubular plate was used to stabilise the
fibula before fixation of the tibia to
maintain the alignment of the leg and
ankle in case of tibial comminution.

Antero-medial open approach was used
and the fracture fragments were reduced
by direct means following standard
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principles and taking great care to preserve
soft tissue and blood supply of
fragments.!*> A 3.5 mm LCP was used to
fix distal tibia with at least four screws
engaging seven to eight cortices at each
end to ensure the stability. In case of intra
articular fractures, accurate reduction was
conformed and provisionally fixed with k
wires or screws before proceeding with
plate fixation. Non locking screws were
inserted first when required to aid in the
reduction of the fracture so as to pull the
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bone to the plate. Locking screws were
then passed through holes of the plate.

Post operatively, below knee POP slab was
applied in operated limb and elevated.
Active toes and knee range of motion was
started on the 2nd postoperative day, and
non-weight bearing mobilization was
allowed at approximately two weeks after
proper wound healing. Patients were
followed up clinically and radiologically at
6 week intervals for the first three months
and then every three months to assess
progress of union and  possible
complications. Full weight-bearing was
permitted only after clinico-radiological
evidence of wunion. Final functional
outcomes were assessed at the end of one
year using the Olerud and Molander
scoring system. [14]

Statistical analysis: All data collected
were entered into a Microsoft excel
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spreadsheet and analysed using Statistical
Package for the Social Sciences (SPSS
version 20.0). Descriptive and inferential
statistical analysis included sex and age
distribution, type of fracture, mechanism
of injury, time to radiological union,
complications and results were analysed
on percentage basis.

Results

There were 31 patients with distal tibia
fracture with or without intra articular
extension treated with distal tibial locking
compression plate system. Three patients
not having a minimum follow-up of one
year were excluded from the review,
leaving 28 patients (19 men and 9 women)
with a median age of 37.7 years (range:
19-70 years). Maximum (35.71%) patients
were in the age group of 31-40 years
followed by 19-30 years and 41-50 years
(Table 1).

Table 1: Showing age distribution of patients

Age Group (in Years) | No of patients | Percentage (%)
19-30 7 25
31-40 10 35.71
41-50 6 21.42
51-60 3 10.71
61-70 2 7.14

There were 57.14% (16) right-sided and 42.85% (12) left-sided fractures. 18 (64.28%)
patients were injured after road traffic accidents, 6 (21.42%) patients had a fall, 3 (10.71%)
had sustained the injury during sports activities and 1(3.57%) due to assault (Table 2).

Table 2: Showing mode of injury

Mode of injury | No of patients | Percentage (%)
RTA 18 64.28
Fall from height 6 21.42
Sports injury 3 10.71
Assault 1 3.57

Eight patients had associated multiple
injuries with visceral injuries and/or
associated fractures. The injuries noted
were contralateral supracondylar fracture
of femur, subtrochentric fracture of femur
of ipsilateral side, fractured ribs, fractured
patella, fractured pubic rami, contralateral
fractured tibia and fractured clavicle.
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There were 2 cases associated with head
injury. 17 cases had associated ipsilateral
fibular  fracture. Using the AO
classification, 17 (60.71%) fractures were
type A, 9 (32.14%) fractures were type B
and 2 (7.14%) fractures were type C
(Table 3).
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Table 3: Showing distribution of patients according to types of fracture (AO/OTA

classification)
Type of fracture | No of patients | Percentage (%)
A 17 60.71
B 9 32.14
C 2 7.14

71.42% (20) cases had closed and 28.57%
(8) cases had open fracture which was
treated preoperatively with intravenous
antibiotics and antiseptic dressing. The
average number of days from injury to
surgery was 10 days (range of 4 to 22
days). The operative time ranged from 65
to 125 minutes with average of 82 minute.
Primary bone grafting was performed in
four cases to fill up the gap at the fracture
site caused by compression of cancellous
bone. The mean follow up was 16 months
(range 12 to 24 months).

All the fractures except two, united in
average 22 weeks (range 16-36 weeks)
with malunion observed in 2 (7.14%) and
delayed union in 4 (14.28%) cases. Two

cases (7.14%) of non union underwent
revision surgery with secondary bone
grafting and ultimately healed with good
functional outcome. Infection occurred in
8(28.57%) out of which 5 cases were
simple and 3 cases developed wound
dehiscence. Simple infections were treated
with antibiotics and regular antiseptic
dressing. Wound dehiscence was treated
with intravenous antibiotics as per culture
& sensitivity report, debridement and
wound coverage when good granulation
tissue formed. Six patients had hardware
problem like irritation in skin, 1 patent had
reflex sympathetic dystrophy and 4
developed ankle stiffness (Table 4).

Table 4: Showing frequency of complications

Complication No of patient | Percentage (%)
Infection 8 28.57
Delayed union 4 14.28
Malunion 2 7.14
Non union 2 7.14
Hardware problem 6 21.42
Ankle stiffness 4 14.28
Reflex sympathetic dystrophy 1 3.57

Most patients started partial weight Olerud and Molander score showed that 14

bearing around 8-12 weeks post-surgical
fixation. The time of full weight bearing
was between 14-24 weeks with an average
time of full weight bearing of 16.5 weeks.
Functional outcome according to the

(50%) patients had an excellent (score
>92) outcome while 9 (32.14%) had good
(score 87-91) outcome and 5 (17.86%)
patients had a fair (score 65-86) outcome
(Table 5).

Table 5: Showing final outcome (Olerud and Molander score)

QOutcome | No. Of patients | Percentage (%)
Excellent | 14 50
Good 9 32.14
Fair 5 17.86
Discussion Though conservative management of these
Di o . fractures has been described, these
istal tibia fracture poses a major

orthopaedic challenge for management.

Kumar et al.

methods have been largely superseded by

operative techniques for displaced or
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irreducible fractures, and fractures with
intra-articular extension. [15] The aim of
this study was to evaluate clinical,
functional and radiological outcomes after
open reduction and internal fixation of
distal tibia fracture plate using distal tibial
locking compression plate. Twenty eight
patients were followed on average for 16
months (range 12 to 24 months). [16]

The age of the patients in this study ranged
from 19 and 70 (average 37.7) years. Most
of the patients (82.13%) were in the age
group of 19-50 years. The mode of injury
in the majority of the patients (64.28%)
was road traffic accident. The majority of
the fractures operated were extra-articular
fractures, i.e. AO/OTA 43-A (60.71%).
These fractures were more common in
males (67.85%) which can be attributed to
the risk of injury due to occupational and
ambulant life led by them. Eight patients
had associated multiple injuries with
visceral  injuries and/or  associated
fractures. These findings were comparable
to the studies made by Ahmad M16 and
Verma R. [17]

The average number of days from injury to
surgery in our study was 10 days (range of
4 to 22 days). The operative time ranged
from 65 to 125 minutes with average of 82
minute. As experience gained during
study, operative time reduced in later
surgeries Mean time between injury and
surgery in Cheng W study was 7.1+4.9
days and mean duration of surgery was
87+25.7 minute. [18] Mean operative time
in Janssen KW study was 107 min (range
60—195). [19] Mean time between injury
and surgery in Garg R study was 10.74
days (range 7-15 days) and mean duration
of surgery was around 75 minute. [20]
Delay in surgery in our study was due to
time taken to reduce the gross swelling
and/or settlement of wound.

In our study, all the fractures except two,
united in average 22 weeks (range 16-36
weeks). Two cases (7.14%) of non union
underwent revision surgery with secondary
bone grafting and ultimately healed with
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good functional outcome. Most patients
started partial weight bearing around 8-12
weeks post-surgical fixation. The time of
full weight bearing was between 14-24
weeks with an average of 16.5 weeks.
These results were quite comparable to
other studies. In Janssen KW study, mean
time to radiographic union was 19 weeks
(range 14-32 weeks), mean time to weight
bearing was 3.8 months, and patients
returned to work after a mean time of 5.5
months. [19] In Garg R study, average
period of union was 20 weeks and average
time taken for full weight bearing was 24
weeks. [20] In Cheng W study, healing
time was 19.2423.5 weeks and time of
recovery to work was 27.7+28.2 weeks.
[18] Aksekili MA study reported a mean
duration of radiological union to be 20.7
weeks (range: 16- 28 weeks) in open and
17.96 weeks (range: 10- 36 weeks) in
closed fractures. [21]

In our study, there were 2 (7.14%) cases of
mal-union and non-union each, and 4
(14.28%) cases having delayed union.
Infection occurred in 8 (28.57%) out of
which 5 cases were simple and 3 cases
developed wound dehiscence.  Six
(21.42%) patients had hardware problem
like irritation in skin, 1 (3.57%) patent had
reflex sympathetic dystrophy and 4
(14.28%) developed ankle stiffness. In
Dhakar A study, 2 (4%) patients developed
superficial skin infection, 2 (4%) patients
developed deep infection and 3 (6%)
patients developed ankle stiffness, 4 (8%)
patients had implant failure and 2 (4%)
cases developed varus angulation. [22]
Venkateswarlu K study observed 2 (9%)
cases of superficial wound infection, 1
(4.5%) case of delayed union and non-
union each in their study. [23]

In our study, functional outcome according
to the Olerud and Molander score showed
that 14 (50%) patients had an excellent
result while 9 (32.14%) patients had good
result and 5 (17.86%) patients had a fair
outcome. In Varma R study, 53% patients
had an excellent functional outcome while
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30% patients had good outcome and 17%
patients had a fair outcome. [17] Garg R
study showed good to excellent outcome
in 74% cases, fair in 15% and poor in 11%
cases. [20,24]

Conclusion

Locking plates are a good device to
stabilize the fractures of the distal tibia,
especially when used in conjugation with
meticulous intraoperative handling of soft
tissue and active participation of patients
in rehabilitation programme. In our hands,
it has indeed been a useful addition to the
techniques used to address the challenging
problems. The use of locked plate
technology allows us to manage fractures
with indirect reduction techniques while
providing stable fracture fixation.

The limitations of our study include small
study group, lack of comparison to other
technique and short duration of follow up.
Future prospective randomized trials are
required to determine the optimal
treatment strategy for these injuries with
more accuracy.
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