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ABSTRACT

Distal tibial fractures represent a significant challenge to most of the
surgeons even today. They constitute 1-10% of all lower extremity
fractures. Surgery is the mainstay of treatment for most tibial fractures
caused by high energy trauma. Operative treatment leads to early
mobilization, avoids shortening and other complications that occur due
to prolonged immobilization. Minimally invasive percutaneous plate
osteosynthesis (MIPPO) is a technique which reduces iatrogenic soft
tissue trauma and damage to bone vascularity, as well as preserves the
fracture hematoma which has osteogenic properties. To evaluate the
functional outcome, duration of union, advantages and complication
following use of MIPO with LCP for meta-diaphyseal fractures of distal
tibia. In the present study, we operated 25 patients with extra articular
tibia fracture with MIPPO technique with distal tibia medial locking plate
over period of two years and the results were analyzed. At the end of the
study of 25 patients treated 14(58.3%) patients had excellent outcome,
6(20.8%) had good results, 4(16.7%) had fair outcome and 1(4.1%) had a
poor results. Fractures of 02 (08%) patients united in 16 weeks, 5(20%)
patients united in 18 weeks, 10(40%) patients united in 20 weeks and 08
(32%) patients united in 22 weeks. All cases fibula fracture healed without
complications. Extra articular distal tibia fracture can be effectively
treated with MIPO technique using medial distal tibial locking plate.

| ISSN: 1993-6095 | Volume 18 | Number 7 | 614

| 2024 |



Res. J. Med. Sci., 18 (7): 614-618, 2024

INTRODUCTION

Distal tibial fractures represent a significant challenge
to most of the surgeons even today. They constitute
1-10% of all lower extremity fractures. There still is a
debate regarding the management of fractures of the
distal tibia. Non-operative treatment may be
associated with joint stiffness in up to 40% of cases as
well as rotational malunion and shorteningin over 30%
of cases™. Operative treatment is best suited for
most tibial fractures caused by high energy trauma.
Operative treatment allows early motion, hence
avoiding complications associated with prolonged
immobilization®™. Conventional ORIF can lead to
complications like infection, delayed or non-union due
to revitalization of bony fragments and more soft t
issues trauma. Intramedullary nails lack stability and
external fixators, which are usually applied for primary
stabilization until soft tissue swelling get subsided,
delays the return to work. Recently, there has been
growing use of a Locking compression plate for
treatment of fractures of the distal part of the tibia.
Compared with a conventional plate, a Locking
compression plate provides more stability and imparts
better protection against primary and secondary losses
of reduction and minimizes bone contact. Minimally
invasive percutaneous plate osteosynthesis (MIPPQ) is
a technique which reduces iatrogenic soft tissue
trauma and damage to bone vascularity, as well as
preserves the fracture hematoma which has
osteogenic properties’®®. This principal is vital in the
management of distal tibial fractures, because of
peculiar extraosseous-metaphyseal blood supplyin the
distal region of the tibia. In this study we aim to
evaluate the functional outcome, duration of union,
advantages and complication following use of MIPO

with LCP for meta-diaphyseal fractures of distal tibia'®
10]

MATERIALS AND METHODS

This study was conducted at Department of
Orthopaedics, Pt. B.D. Sharma PGIMS, Rohtak-124001,
Haryana (India) between June 2023 to January 2024. It
was a prospective study on 25 patients treated by
MIPO (Minimal Invasive Plate Osteosynthesis) for
unstable fractures of the distal tibia.

Inclusion Criteria:

e Adults (age > 18 years) males or females.

e Complexextra-articular meta-diaphyseal fractures
of the lower third of tibia.

Exclusion Criteria:

e Open fractures

e Intra articular fractures.

Out of 25 patients 18 (72%) were male and 7 (28%)
were female patients showing increased male

preponderance in view of more travelling, working in
farms and factories. In our study we had 21 (84%) RTA
injuries, 3 (12%) Falls and 1(4%) Fire arm injuries.

On local examination, the injured extremity revealed
deformity, swelling and loss of function. Palpation
revealed abnormal mobility in both planes and crepitus
at the fracture site. Distal neurovascular status was
assessed by the posterior tibial artery and dorsalis
pedis artery pulsations, nail beds, capillary refilling,
local temperature, pallor and paraesthesia.
Antero-posterior and lateral radiographs of the
affected leg were taken and the fracture patterns were
classified. The limb was then immobilized in an above
knee POP slab till definitive surgery with locking
compression plate done. All the cases were taken for
early primary fixation with locking compression plate.

RESULTS AND DISCUSSIONS

The average time to union was 20 weeks in our study.
Radiological union of the fracture i.e. characterized by
cortex to cortex healing and bridging callus of the
fracture in both AP and lateral views of follow up
x-rays, was considered as satisfactory union.
Fractures of 02 (08%) patients united in 16 weeks,
4(16%) patients united in 18 weeks, 8 (32%) patients
united in 18 weeks and 11 (44%) patients united in 20
weeks. All cases fibula fracture healed without
complications.

Fig.2: Immediate Post-OP

Fig.3: AT 20 Weeks after Fixation
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Fig.5: Plate insertion

Fracture of the distal tibia with or without
intraarticular extension was among the most difficult
fractures to treat effectively because the majority of
these fractures are unstable, comminuted with
extensive soft tissue damage. The primary goal of
treatment is to align the fractures fragments while
providing enough stability to allow early motion.
Treatment of these fractures with ORIF with
conventional plate, Intra medullary nailing resulted in
high rates of complication. The ideal method of
treatmentis one that would achieve excellent articular
reduction and stability while minimizing soft tissue
compromise and devascularisation of the fracture
fragments. With the development of the technique of
MIPO with locking compression plate which preserves
extraosseous blood supply, respect osteogenic fracture
hematoma, biologically friendly and stable fixation
method is available for a distal tibial fracture. The
status of the soft tissues, the amount of comminution
sustained at the time of injury affect the treatment
modality and the long term clinical results. This is
achieved with minimal bony and soft tissue
devascularisation in order to decrease the
complications resulting from the treatment. MIPO
technique prevents latrogenic injury to the vascular
supply of the bone. Unlike conventional plates, LCP is
a fracture independent self-stable construct that
provides both Angular and axial stability and minimizes
the risk of secondary loss of reduction.

e Age/Sex: In our study of 25 patients with
comminuted distal femur fractures the mean age
of the patients was 41years and there were 18
males (72%) and 07 females (28%).

This is a reflection of the mechanism of injury which
was high energy trauma in 70% of our patients of
which most of whom were younger. The reason being
that, in male patients there was more outdoor
activities, so they were more prone to vehicular
accident and majority females being house wives were
less exposed to road traffic accidents.

Study by Cory Collinge™, which had patients with
average age of 43 years with male preponderance and
the study by Heather A Vallier™ found the average age
of patients was 39 years.

e Mode of Injury: In our study most of the injuries
were caused by road traffic accidents affecting
mostly males. We had 21 (84%) RTA injuries, 3
(12%) Falls and 1(4%) Fire arm injuries.

This was comparable to the studies conducted by

Heather A Vallier'™ who had 30% open fractures,

Hazarika™ who had 40% open fractures.

e  Fracture Pattern: Out of 25 distal tibia fracturesin
our study, 10 of B2, 8 of B1, 3 of C2 and 1 each of
A3, B3, C1, C3. Study by Cory Collinge et al showed
53% A2, 16% A3, 18% Cl and 13% C2 type
fracture. Heather A Vallier et al also had 46% Type
A fractures, 14% Type B fractures and 40% Type C
fractures.

e Time of Union: The average time to union was 20
weeks in our study. Radiological union of the
fracture i.e. characterized by cortex to cortex
healing and bridging callus of the fracture in both
AP and lateral views of follow up x-rays, was
considered as satisfactory union.

Cory Collinge™ had an average fracture union time of

21 weeks and Hazarika™?.

¢ Infection: We had superficial infection in 2 cases
(1 superficial and 1 deep) out of 25 patients who
completed the study. The patient had superficial
infection for 6-8 weeks which delayed bone union
and full weight bearing. The infection subsided
after debridement, dressing and course of IV
antibiotics. Butin one case with deep infection we
removed the plate after fracture is united. 2 cases
having ankle stiffness which resolved after
physiotherapy.
Ovadia and Beals™ reviewed 34 fractures equivalent
to Ruedi Type Ill treated with traditional open
reduction and plate fixation. Good to excellent results
were achieved in only 47%. Complications were
numerous and, although not sub classified according to
fracture type superficial infections or skin loss
developedin 9 patients (11%), osteomyelitis developed
in 5 patients (6%), 17 patients (12%) required either
ankle Arthrodesis or Arthoplasty.
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The AOFAS Score and Results: Evaluation
according to American orthopaedics foot and
ankle society score a mean score of 70 with a
range of 43-85. our study of 25 patients treated
14(58.3%) patients had excellent outcome,
6(20.8%) had good results, 4(16.7%) had fair
outcome and 1(4.1%) had a poor results. Excellent
and Good results accounted for 80% of cases and
remaining 20% included Fair and Poor cases.
Younger patients had better results than older
age. The time to union increased with increase
with age.

Hazarika™ in their study of 20 patients of distal tibial
fracture treated using locking compression plates
through MIPPO technique got 87.5% of good to
excellentresults. Fractures were classified according to
the AO system and performed as scored stage surgery
after stabilization with external fixators.

Duration Of Union

infection. Hence they demand tissue friendly surgical
procedures as well as adequate fracture fixation. The
anchorage of the locking head screw was found to be
excellent when working on metaphyseal bone and
even in osteoporotic bone. While bridging a fracture,
care must be taken to select a strong plate of the
adequate length of at least 2-3 times the fracture
length and leave at least one third to half of the plate
holes without filling screws. This prevents the stress
concentration and achieves an elastic fixation which is
essential for secondary fracture union. We treated all
the fracture in our study with Bridging plate technique
using stainless steel locking compression plate and
found rapid healing by secondary fracture union with
few complications and hence achieving strong bone
union across the fracture site due to inherent benefits
of less tissue damage and minimal disturbance of
fracture site biology.
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