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Abstract

Background: The precarious blood supply and the scarcity of soft tissue envelope and the proximity to
ankle joint makes the treatment of distal tibia fractures challenging. Over the years multiple modalities
ranging from conservative measures to surgical interventions have been marred by an array of
complications. Minimally Invasive Plate Osteosynthesis minimises soft tissue compromise while
maintaining vascular integrity of the fractured fragments and the preserves the osteogenic haematoma.
While using locking compression plate allows uncomplicated fracture healing and early return to
function by providing a rigid biomechanical construct.

Methods: A total of 32 patients with distal tibial fractures treated by MIPO technique with LCP fixation
were studied from August 2017 to May 2019 and were followed up at regular intervals for a period of 36
weeks.

Result: All fractures united within a range of 14-24 weeks and the mean time of radiological union/
weight bearing was 16.72 weeks. Superficial skin infection was observed in two patients (5.5%) which
settled down well with antibiotics and antiseptic dressing.

Conclusion: MIPO technique using LCP offers an attractive option for the management of closed
fractures of the distal tibia while preserving the blood supply of soft tissue and bone as compared to the
other treatment options. This study recommends its usage in such complex injuries.

Keywords: distal tibia fracture, MIPO, locking compression plates, minimally invasive plate
osteosynthesis, closed fractures, ankle joint, ankle fractures

Introduction
Treatment of distal Tibia fractures has been a great challenge because of the precarious blood
supply and paucity of soft tissue envelope in this part of the bone as well as its proximity to the
ankle joint.
Simple fractures of distal tibia have been treated by various modalities, ranging from
conservative methods to surgical intervention such as open reduction and internal fixation
(ORIF) with the use of plates, external fixation and intra-medullary interlocking nailing
(IMIN).
An array of complications has been encountered in the management of this fracture. Non-
operative treatment may be complicated by loss of reduction and subsequent malunion or non-
union. Open reduction and internal fixation using plates involves extensive soft tissue
dissection with consequent periosteal injury and may be associated with wound 71 Use of
external fixators for distal Tibia fractures may result in insufficient reduction leading to
malunion or non-union, pin tract infection, pin loosening and osteomyelitis %2, The
intramedullary interlocking nail spares the extraosseous blood supply, allows load sharing and
avoids extensive soft tissue dissection. However, proximal and distal shaft fractures can be
difficult to control with an intramedullary device, thereby increasing the frequency of
malalignment. Concerns regarding difficulties in reduction, loss of reduction, inappropriate
fixation in fractures with articular extension, anterior knee pain and hardware failure has
procrastinated the acceptance of intramedullary nailing as a treatment of choice for fractures of
the distal tibia 3% Of late, Minimally Invasive Plate Osteosynthesis (MIPO) has found a
place in the fixation of distal Tibia fractures after disappointing results were obtained
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following traditional methods of surgical stabilization of the
same [16-25]

Minimally Invasive Plate Osteosynthesis (MIPO) offers
biological advantages by minimizing soft tissue compromise
and maintaining vascular integrity of the fracture fragments as
well as preserving the osteogenic fracture-hematoma [?61,

The use of Locking Compression Plate (LCP) provides a rigid
biomechanical construct allowing uncomplicated fracture
healing and eventual early return to function.

In this study we aim to see the functional outcome of distal
Tibia fracture fixation with Locking Compression Plates
(LCP) wusing MIPO technique- a Prospective and
observational study.

Material and Methods

A total of 36 patients with fractures of the distal tibia treated
using Locking compression plate with MIPO technique were
included in the study. This was a prospective study done at
Peerless hospital and BK Roy Research Center, Kolkata from
August 2017 to May 2019. In this prospective and
observational study skeletally mature patients with closed
extra-articular distal tibia fractures who presented within 7
days of injury and agreed upon providing informed written
consent were included. Patients with open fractures,
pathological fractures, intra-articular fractures, ipsilateral limb
injuries and medical co-morbidities were excluded.

Methodology

After admission to the hospital a careful history was elicited
from the patient or attendants to reveal the mechanism of
injury and the severity of trauma. Patients were evaluated as
per ATLS protocol. The patients were then assessed
clinically to evaluate their general condition and the local
injury. In general examination, the vital signs were recorded.
Thorough local examination was done including the distal
neurovascular status, deformity and soft tissue injury of the
involved limb. Primary stabilization of the patient was done
with above knee POP slab and elevation of the affected limb.
All the necessary clinical details were recorded in proforma
prepared for the study. Routine radiological and biochemical
investigations were performed with X-ray of the affected limb
with one joint above and below.

After due informed written consent the procedure was done
under regional anaesthesia with tourniquet control with the
patient in supine position on a radioluscent table. One dose of
intravenous antibiotics was given at the time of induction of
anaesthesia. Scrubbing, painting, and draping were done from
above the knee down to the toes. Adequate closed reduction
of the fracture was achieved by direct or indirect method
using fluoroscopic guidance. A small vertical or curvilinear
incision was made at the level of the medial malleolus.
Subcutaneous tunneling was achieved with appropriate
instrumentation. Plate held with Kocher’s forceps or a plate
holding device was tunneled across the fractured site to be
seated over the bone. Preliminary fixation was achieved with
K- wire or cortical screw followed by definitive fixation using
locking screws proximal and distal to the fracture-site. A
check for rotational malalignment was done. Wound was
closed in layers. Tourniquet removed, compression dressing
done and vascularity of limb was checked. In the post
operative period the patient was given intravenous antibiotics
for 2 days and then shifted to oral antibiotics which continued
for 7 days after discharge.

In cases where there was an associated fibula fracture the
fibula was fixed prior to fixation of tibia. The fibula was fixed
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where it was necessary to restore the stability and normal
anatomy of the ankle joint or where it was considered helpful
to have a template for length. Reduction was assessed
repeatedly during the different steps of the operation using
both visual (gross axial rotational alignment) and image
intensifier control. An acceptable reduction was <5°of varus
or valgus and <10° of anterior or posterior angulation and
malrotation of less than 10°.

Follow up was done at 2 weeks, 6 weeks, 10 weeks,16 weeks,
22weeks, 28weeks and 36 weeks interval with radiological
evaluation and functional evaluation as per American
Orthopaedic Foot and Ankle Society (AOFAS)Ankle-
Hindfoot Score developed in 1994.

Results

Out of the total of 36 patients; 24 were male and 12 were
female patients. The patients were in the age group of 25 to 67
years and the mean age being 47 years (Table-1). The mode
of injury in 20 patients was found to be high energy trauma
(RTA) while 16 patients sustained low energy trauma;
accidental fall(Table 2). Fractures of the right side were more
common with 19 patients while 17 had fractures of the left
side. Out of 36 patients, 11 patients were seen to be having
Grade zero soft tissue injury while 8 patients were having
Grade | injury as per Tscherne — Gotzen Classification
System (Table-3). The fractures of the distal tibia were
classified according to the AO/OTA Classification(Table-4).
All the patients were operated within a week of presentation
to the hospital. Most of the patients were operated within 1 to
3 days of admission while 8 patients were operated within 24
hours (Table-5). The mean time of radiological union /weight
bearing was 16.72 weeks with a range of 14-24 weeks (Table-
6). Superficial skin infection was observed in two patients
(5.5%) which settled down well with antibiotics and antiseptic
dressing.

Table 1: Distribution of age of the patients

Age Group (in years) Number %
25-39 9 25.0%
40 -54 19 52.8%
55 -69 8 22.2%
Total 36 100.0%

m MALE FEMALE

Fig 1: Gender distribution

Table 2: Distribution of mode of injury of the patients

Mode of injury Number %
Fall 16 44.4%
RTA 20 55.6%
Total 36 100.0%
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Fig 3: Mechanism of Injury

Table 3: Distribution of TG classification of the patients

TG classification Number %
0 12 33.3%
| 8 22.2%
Nil 16 44.4%
Total 36 100.0%

Table 4: Distribution of AO classification of the patients

AO classification Number %
Al 14 38.9%
A2 17 47.2%
A3 5 13.9%
Total 36 100.0%

Table 5: Time interval between injury and surgery (days)

Descriptive Time interval between injury and
Statistics surgery (days)
Mean 2.75
Range 1-6

Table 6: Time of radiological union and weight bearing (in weeks)

Time of radiological union and

Descriptive tatistics weight bearing (in weeks)

Mean 16.72
Range 14 -24
Table 7: Distribution of final interpretation and result of the patients
as per AOFAS score.
Final interpretation and result Number %
Excellent 14 38.9%
Fair 5 13.9%
Good 15 41.7%
Poor 2 5.6%
Total 36 100.0%
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None of the cases showed malalignment. Non-union/implant
infection was not seen in any of the patients taken for study.
Final results of the study were based on AOFAS score.
Excellent results were seen in 14 patients; good results in 15
patients; 5 had a fair outcome and 2 patients had poor results.
The average AOFAS score was 86(Table-7).

Discussion

Historically obtaining alignment and maintaining stability in
the treatment of distal tibia fractures has been a challenging
task for the orthopedic traumatologist. Though the
conservative management of these fractures has been
described 7 281 these methods have been replaced by
operative techniques for displaced or irreducible fractures.
MIPO is now an established technique for management of
fractures of the distal tibia. A number of comprehensive
reviews of the technique have been made.

Malalignment has been recognized as a potential pitfall when
using indirect reduction techniques and vigilance towards
intra operative realignment has been stressed as a key for
preventing alignment problems. In this study alignment was
restored and maintained using MIPO technique in all the
cases. Only two cases of malalignment were observed but the
malalignment was within the acceptable limit and therefore
had no bearing on ultimate functional outcome.

In the study by Collinge and Protzman % of the total 38
fractures, they had 1 malalignment with > 5° angulation and 1
cm shortening. Redfern et al. %, had 1 case of malunion in a
series of 20 patients treated with MIPO with DCP. Helfet et
al, in their series of 20 patients of distal tibial fractures treated
with MIPO reported 4 cases of malunion; 2 with >5° of varus
and 2 with > 10° of recurvatum.

In our study superficial skin infection was seen in two patients
(5.5%). Infection rates have also generally been reported as
being low, with Krackhardt et al. B! reporting three (4%)
cases of infection, all occurring in patients with closed
fractures but extensive soft tissue injury. Similarly low
infection rates (<8%) with MIPO have been found by other
authors 32381 Higher infection rates have been reported. Lau
et al. B reported a 15% rate of late infection in a series of 48
patients and Hazarika et al 8 found three (15%) wound
infections in their series of twenty patients.

In the present study clinical results were evaluated according
to AOFAS Score and the average AOFAS Score was 86.
Collinge and Protzman reported good to excellent results with
a mean AOFAS Score of 85. In the study under taken by
Redfern et al, % patients returned to their pre-injury level of
activity.

The mean AOFAS Score in the MIPO group of the study by
JJ Guo et al. B was 83.9. Comparable results have been
observed in this study also.

Conclusion

MIPO technique using LCP offers an attractive option for the
management of closed fractures of the distal tibia. In addition
to providing excellent fracture stability while preserving the
vascularity to the bone and soft tissue, MIPO technique
avoids the complications associated with other forms of
fixation available for these fractures.
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