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Abstract

Introduction: Distal tibia extra-articular fractures are often a result of high energy trauma,
fall from height or twisting injuries. They are commonly associated with fibular fractures and
soft tissue injuries. Both bones fracture has been correlated with higher severity of injury than
those with isolated tibia fractures. The goals of study are to include correction and
maintenance of sagittal and coronal alignment, establishment of length and rotation and early
functional range of movements of knee and ankle. As there is mismatch between the
diameters of nail and the medullary cavity, with no nail-cortex contact, the nail may translate
laterally along the coronally placed locking screws and increases stress in place on the
locking holes to maintain fracture alignment post-surgery leading to varus or valgus
deformity.

Methodology: The study was conducted in the department of orthopaedics at KIMSH
Bangalore. All patients included in the study were assessed clinically and confirmed
radiologically to avoid any other pathology. Plain radiographs of Knee, Leg and Ankle in AP
and lateral view of affected site were taken. After diagnosis, the patients were selected for the
study depending on inclusion and exclusion criteria. Surgery was performed under strict
aseptic precautions. All the patients underwent same method of treatment and were assessed
post operatively based on the Karlstorm-Olerud Performance Score. Regular OPD follow up
done at 6, 12 and 24 weeks.

Results: Post-operative wound care was sought and physiotherapy started. By the end of 3
months, the affected limb had similar range of motion as the normal limb and out of 20 cases,
the results were excellent in 13, Good in 5 and fair in 1 and Poor in 1 case. The alignment
was well maintained in both sagittal and coronal plane.

Conclusion: Fixation of the fibula along with interlocking nailing of the tibia for distal third
fractures both bones leg decreases the mal-alignment of the tibia and mal-rotation of the
ankle as compared with only interlocking nailing.

Keywords: Fractures; Both Bones Leg; Distal third; Closed; IMIL nail; Plating to Fibula;
Karlstorm-Olerud score.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,
provided original work is properly credited.

Lokesh M ex al. International Journal of Pharmaceutical and Clinical Research
1236



International Journal of Pharmaceutical and Clinical Research

Introduction

The leg is made of two bones. Medially
tibia and laterally fibula. The tibia along
with femur and patella form the Knee
joint proximally. The Tibia along with
fibula and the Talus form the ankle
distally. Tibia is a commonly fractured
long bone in the body due to its position
and lack of adequate soft tissue
protection. On the basis of the fracture
location in the bone; distal tibial
fractures have the second highest
incidence of all tibia fractures after the
mid-shaft fracture of tibia. Road traffic
accidents cause most of the tibia
fractures.[1]

The anteromedial surface of tibia being
subcutaneous in location is prone for
extensive bone and soft tissue injury and
there is a high incidence of open
fractures when compared with other long
bones. Previously surgeons had adopted
nonoperative management wherein the
incidences of non-union, malunion, and
joint stiffness were high. A severe
fracture complicated by non-union or
infection often results in employment
loss or other social and places a financial
strain on the patient and their families.
Surgical stabilization of fractures and
early mobilization of the patient
provides  best clinical = outcome.
Treatment planning for fracture fixation
should be considered for individual
patients separately.[2]

These areas of controversy are an
excellent target for prospective clinical
research. Fracture patterns are complex,
diverse, and technically demanding and
do not lend themselves well to random
allocation. In addition, the factors that
lead to good versus poor outcomes often
depend on treatment techniques than
other factors, which can be controlled.
For these reasons, new treatment
techniques may need to continue to be
evaluated in case series and cohort
studies. [3]
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Fractures of the distal tibial shaft deserve
special attention since they are common
and the management is controversial
[4,5]. Tibial shaft being subcutaneous
throughout its length has a precarious
blood supply, severe complications and
major disability are thus common
outcomes [6]. Fractures of the fibula and
tibia can vary from undisplaced fractures
with subtle soft tissue injury to traumatic
amputations. The treatment modalities
described for tibia and fibula fractures
also vary from simple cast
immobilization to complex surgical
procedures.[7]

Distal tibia extra-articular fractures are
often a result of high energy trauma, Fall
from height or twisting injuries.[8] They
are commonly associated with fibular
fractures and soft tissue injuries.[6]Both
bones fracture has been correlated with
higher severity of injury than those with
isolated tibia fractures. In case of distal
third both bones fractures of leg treated
only with intramedullary nail, there is
mismatch between the diameters of nail
and the medullary cavity, and with no
nail-cortex contact, the nail may
translate laterally along the coronally
placed locking screws and increases
stress in place on the locking holes to
maintain fracture alignment, leading to
varus or valgus deformity.[9]

Locked intramedullary nailing is the
treatment of choice for closed fractures
of the tibia shaft.[10] For proper
alignment, the nail should be centrally
placed in both the proximal and distal
fragments[9,11] but many a times the
nail does not fit properly into the distal
fragment of the lower third of the tibia
which leads to complications. This
places additional stress on the distal
locking bolts that may lead to breakage
and thus the malalignment.
Intramedullary nailing of more distal
fractures is possible, but the ability to
maintain a mechanically stable reduction
becomes more difficult.[12] Stability can
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be increased with usage of multiple
locking  options in  the  distal
fragment.[13]

Concern exists that malalignment of a
healed tibial shaft fracture may result in
post-traumatic arthritis of the ankle or
knee[14-20]. As the site of the deformity
reaches the ankle or the knee,
malalignment results in maldistribution
of articular surface pressures that can
predispose a patient to premature
osteoarthritis [4,20-23].

The site of the mal-union is important,
with distal deformities more likely to be
symptomatic [14, 22, 23] The role of the
fibula in the maintenance of sta ility
after fixation of distal tibial fractures has
not been well defined [18,24,25]. No
study exists on the effect of fibular
fixation in fractures of both bones of
distal ~ third leg  treated  with
intramedullary nailing of the tibia.
However, some cadaver study exists on
the effect of fibular plate fixation on
rotational stability of the two simulated
lower tibial fractures treated with
intramedullary nailing. Cadaver study
showed increased initial rotational
stability following fibular fixation with
lower tibial fractures compared with
intramedullary nailing of tibia alone
[26].

Material and Methods

The present study “The Use Of Fibular
Fixation With Plating As Supplementary
To Intramedullary Interlocking Nailing
Of Tibia For Distal Third Both Bones
Fracture Of Leg- Prospective Study”
was conducted in the department of
orthopaedics of a tertiary care hospital
between october 2020 and may 2022
after obtaining approval form the ethical
committee of the institute.

Design of the Study:

Prospective study to evaluate the
outcome of the fractures of both bones in
the distal third of the leg.

Duration of study:
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October 2020 to May 2022 (18 months)
Population of study:

Patients admitted in the department of
orthopaedics with fracture distal third
both bones Leg.

Sample Size:

Twenty cases in total. Patients with
closed and open type 1&2 fracture distal
third both bones leg with both males and
females aged more than 16 years were
included in the study. Cases with had
compound type 3 fracture or ones with
fracture with intraarticular extension or
vascular injuries or with fracture of
proximal of middle third of leg were
excluded from the study.

Methodology:
Source of Data:

Patients admitted to the Department of
Orthopaedics in Kempegowda Institute
of Medical Sciences, Bengaluru

Ethical Consideration:

The study was conducted after obtaining
permission from the Institutional Ethics
Committee (IEC) at Kempegowda
Institute Of Medical Sciences. All the
data collected as a part of this study was
kept confidential. Patients’ identity will
never be disclosed.

Method of collection of data and
selection of cases:

Patients with fracture of distal third of
leg involving both tibia and fibula and
managed with intramedullary nailing to
tibia and plating to fibula were included
in the study after taking prior informed
and written consent. Only the cases
which fulfilled the inclusion criterion
were taken in the study.

Inclusion Criteria

a) Distal 1/3rd fractures of both bones
Leg

b) Acute Fractures

c) Age >16 years

d) Closed Fractures

e) Grade 1&2 Compound fractures
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Exclusion Criteria

a) Grade 3 Compound Fractures

b) Proximal and Mid shaft Tibia/ Fibula
c) Age less than 16 years

d) Vascular Injuries

e) Articular extension

f) Pathological fractures

g) Patient not willing for surgery

All the patients were counselled verbally
and thoroughly explained about the
details of the procedure in their
vernacular language. A written and an
informed consent were taken from them
in English and their understandable
language. Only  the consenting
individuals were taken for the study and
the identity was not disclosed.

All the cases were managed surgically
with open reduction and internal fixation
with plate and screws to the fibula
followed by closed reduction and
internal fixation of the tibia with
Intramedullary interlocking nail (IMIL
nail).

Standard post-operative protocol was
followed. Intravenous antibiotics (one
each for gram positive& negative) and
analgesics were administered. Other
medications such as oral analgesics, anti-
inflammatory enzymes were given.
Dressing was done on Post-operative
Day 2 and was repeated only if there
were any soakage or discharge. The
sutures were removed on post- operative
day 14. Non weight bearing mobilization

was started soon after the surgery with
the walker support. Patients were then
advised to do active movements (ROM
physiotherapy) of the affected knee and
ankle and were subsequently reviewed at
6th, 12th and 24th week. Weight bearing
was started slowly from 6th week post
operatively.

Patient was followed up regularly. On
the follow ups, the patient was evaluated
clinically with range of movements of
the knee, ankle. Any pain at the
operative/ fracture site was noted. The
wound was examined for any gaping/
discharge. Serial X-rays were taken and
the outcome was evaluated. The
functional activity of the ankle was
assessed by the Karlstorm-Olerud
Performance Score, AOFAS and FADI
scores. Visual analogue (VAS) scale was
used to see for pain from the pre op
period to the final follow up.

Observations and Results

We conducted our study in tertiary care
hospital after having obtained the
approval of the institutional ethics
committee. A total of 20 patients
suffering from post-traumatic distal third
tibia fibula fractures and meeting the
selection criteria were enrolled in our
study. They were managed with ORIF
with plate and screws to fibula and CRIF
with IMIL nail to tibia.

Age and sex distribution:

Table 1: Age and Sex distribution of study
Age Males Females Total
Side Right | Left | Right | Left

20-35y 03 02 00 01 06

35-50y 02 02 01 03 08

50-70y 03 01 01 01 06

Total 08 05 02 05 20
Total 13 07 20
42.38Years | 43.8Years
Average Age 42 .9Years

The Fracture was more commonly seen in men (65%) in the age between 35-50 years.
Right side was more common in men (08 cases) and Left (05) in females. The average
age in men was about 42.38years whereas in females it was 43.8years.
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Gender Distribution

R
B L

Graph 1: Gender distribution

Graph 2: Side Of injury

Age distribution

20-35Years

Mode of injury

35-50years

w Males

m Females

50-70years

Graph 3: Age distribution

The commonest mode of injury was due to road traffic accidents (RTA). Males were affected
more than females. The second most type was due to twisting injuries and fall from height.
We recorded 2 cases of assault which were seen in men

Table 2: Modes of Injury

Type Number
Road traffic accident 14
Fall from height 04
Assault 02
Lokesh M ex al. International Journal of Pharmaceutical and Clinical Research
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Modes of injury

Males

Females

RTA Fall from height ‘ Assault
Graph 4: Modes of Injury

Results

All the fractures united in a mean period of 11.8 weeks. (LCL 10.19 weeks and UCL of 11.98
weeks) Karlstorm-Olerud scoring was excellent in 13 fractures (65%), good in 5(25%), fair in
1 (05%) and Poor in 1 (05%) Radiologically, the mean post-op coronal plane deformity was
+/-1.7 degrees (95% LCL 0.6 and 95%UCL degrees) when compared to the mean pre-op
varus/valgus alignment of +/-10.1 degrees (95% LCLS8.1 degrees and 95% UCL 12.6
degrees). The alignment was maintained till union with similar mean in the coronal plane.

Table 3: Coronal plane alignments

No. of cases Mean (degrees) SD

Pre-Op 20 10.1 4.4

Post-Op 20 1.7 2.6

At union 20 1.7 2.6
Repeated ANOVA tests showed an F test 7.5 degrees (95% LCL 4.8 degrees and
valur of 43.84 which is significant as the 95% UCL 11.1 degrees). F test values in
pvalue. The mean  post-operative repeated measures ANOVA is 21.40 witha
antecurvatum/recurvatum alignment was p value of 0.01(<0.05) which is
about +/-0.25degrees(95%LCL 0.2 degrees statistically ~ significant. = The  mean
and 95% UCL 19 degrees) when antecurvatum/ recurvatum alignment at the
compared to the mean operative time of union was +/-0.7degrees. The loss

antecurvatum /recurvatum alignment of +/- was not significant statically.

Table 4: antecurvatum/recurvatum alignment

No. of cases | Mean (Degrees) SD
Pre-Op |20 7.5 7.1
Post-Op | 20 0.3 0.7
At Union | 20 0.4 0.8
Complications: intramedullary nailing to tibia and

plating to fibula were. Delayed wound
healing Infections Ankle stiffness Due
the subcutaneous nature of tibia and the

The commonly encountered problems
with fractures of distal third fractures
both bones leg managed with
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fibula, the soft tissues around the
fracture site undergo a lot of stress and
necrosis hence the tissue healing tends to
take longer than normal commonly. It
was managed with minimal soft tissue
handling and compression free closure
and adequate limb elevation to avoid the
oedema. The Infections were divided
into superficial and deep ones. The
Superficial ones were managed with

e-ISSN: 0975-1556, p-ISSN: 2820-2643

adequate antibiotics without the need for
secondary surgery.

Whereas the deep infections involved
the implant, the surrounding soft tissues
and bone which was managed with
debridement and implant removal
amongst the twenty cases, one case had
superficial  infection, = which  was
managed with prolonged parenteral
antibiotics and delayed suture removal.

Figure 2: Reconstruction
plate
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Figure 3: 1/3%4 tubular

Figure 4: Locking Fibular
plate
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Superficial peroneal nerve

Sural nerve Saphenous vein S —

Picture 5: Incision for open reduction and internal fixation of fibula

~

; : A ‘
Picture 6: Clinical image of Incision for Picture 7: Stabilisation of the fibular

ORIF of fibula fracture

\“ — '.:n !

Picture 8: Fibular Stabilisation with plate Picture 9: Wound closure
and screws in situ
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Picture 10: Tibial Intramedullary
interlocking nail set

Picture 12: Incision for entry point of the
IMIL nail for Tibia

Picture 11: IMIL nail assembly with sleeve,
drill-bit and screws in-situ

Picture 13: Clinical images showing passage of
ball tipped guidewire, reaming using flexible
reamer and passage of IMIL nail to the tibia
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X-rays:

Picture 15 Post-operative x-rays

Figure 14: 4Pre-operative
Xray with fracture distal
third both bones leg

a. Immediate post-operative
6 weeks post op
6 months Post op

o T

Picture 16: Clinical images of patient at 6 months post op
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Case No 2:

Picture 18 Post-operative x-rays

d. Immediate post-
operative

e. 3 months post op
f. 6 months Post op
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Picture 19: Clinical images of patient at 6 months post op

Case No 03:

Picture 20: Pre-operative Xray with fracture distal third both bones leg
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Figure 21: Postoperative x-rays
(g. immediate post-operative; h. 3 months post op; i. 6 months post op)

Ankle stiffness or reduced range of
movements of ankle is commonly
encountered with distal tibia fracture.
Delayed ankle mobilization is one of the
primary reasons for ankle stiffness. Delay
in mobilizing the ankle for more than 3
weeks can give rise to stiffness. Early
ankle range of motion should be started to
avoid this problem which needs rigid and
stable fixation as a prerequisite. In our
study, 2 patients (10%) initially
complained of ankle stiffness. They were
managed with active and assisted
physiotherapy to the ankle. They recovered
by 6 weeks.

Conclusion and Summary:

We conclude that supplementation of
fibular plating to intramedullary nailing
of tibia in the fracture of distal third both
bones leg that:

1. Limb Alignment was better achieved
in fresh fractures.

2. Stabilized the angular and rotational
deformities and maintained alignment
till union

3. Avoids the initial loss of reduction.
The implants over the tibia being
intramedullary, it avoids being palpable.
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