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Abstract

Introduction: Tibial meta-diaphysealfractures are challenging injuries because of subcutaneous anteromedial surface of
bone and frequent soft tissue complications. Ideal management requires stable fixation with minimal soft tissue handling.
Locking compression plate (LCP) applied as an external fixator fulfills these criteria and can be an important tool in the
armamentarium of an orthopaedic surgeon. Objective of the study is to evaluate the result of this technique. Methods: 23
patients with meta-diaphyseal fractures of tibia with compromised soft tissue treated by this technique were evaluated
retrospectively interms of union, maintenance of reduction, complications and final outcome using KSS (Knee society
scoring) for proximal fractures and AOFAS (AO Ankle and Foot scoring) for distal fractures. Average follow up duration
was 9.4 months (6-14 months). Results: There were fifteen males, eight females with fourteen open fractures and nine
cases of closed fractures with tscherne grade 2 or 3 soft tissue injury. Five fractures were in proximal tibia and eighteen
were in distal tibia, all fractures united with an average of 21.7 weeks period maintaining acceptable reduction. There
were 3 cases of infection, one deep and two superficial treated successfully by debridement and antibiotics. Average knee
society scores were 74 and 78.6 for open and close proximal metadiaphyseal fractures respectively. Average AOFAS
scores were 81.9 and 84 for open and close distal tibial metadiaphyseal fractures respectively. Conclusion: we found this
technique to be more biological, simple to do surgery, effective in maintaining reduction till union, more patient friendly
in comparison to traditional large, bulkyfixators and with minimal complications.
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Introduction

Tibial fractures pose a challenge to treating orthopaedic biology of soft tissue and bone [4,5]. Tibial diaphyseal
surgeon because this bone is subcutaneous on its fractures could easily be treated with closed

anteromedial surface and has weight bearing joints on interlocking nails but metaphyseal areas at both ends

its both ends. This peculiarity demands maximal
anatomical reduction and diligent soft tissue care so as
to achieve early union with maximum function. Surgery
is the acceptable method for treating tibial fractures [1].

However because of subcutaneous anteromedial surface
and high velocity trauma, the surgery had frequent
complications of skin break down and infection in open
reduction and internal fixation [2,3]. Hence the
evolution of surgical techniques was to stabilize these
fractures with minimal invasiveness to maintain the
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had surgical dilemma in choosing the implant and
technique so as not to violate already traumatized soft
tissue [6,7]. MIPO technique and low profile anatomical
locking compression plating reduced the risk of skin
breakage and infection to some extent with promising
results [8].

However still some of the studies showed unacceptably
high incidence of implant prominence (52%) and late
infection upto 14% [9]. Standard external fixators and
ring fixators maintained the biology but were bulky and
cumbersome to patients owing to size. A new technique
in armamentarium to manage these fractures was
supracutaneous plating [10,11]. The use of this
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technique was reported in literature as early as 1991 but
for two decades there were only sporadic reports with
small number of patients series [10]. In this technique
the anatomical contoured LCP with angular stable
screw is applied as an external fixator supracutaneously
which maintains the stabilization without violating the
biology of soft tissue.

This technique is simple, biological and is patient
friendly in terms of being low profile external fixator,
no radiological silhouette, and ease of implant removal
in out patient set up.

Purpose of this study was to retrospectively evaluate the
results of using
institute.

LCP as an external fixator at our

Methods

This was a retrospective cohort study conducted in the
department of Orthpaedics in a Medical College of
Northwest India. For the purpose of the study, records
of all patients admitted in the orthopaedics ward from
March 2014 to March 2016 were retrieved, after taking
due ethical clearance from the ethical committee of the
medical college.

Inclusion Criteria- All patients who were admitted
during the above mentioned time period, with
metadiaphyseal tibial fractures having compromised
soft tissue (Tscherene grade 2 and 3) as well as all
metadiaphyseal open tibial fractures were included in
the study.

Exclusion Criteria- Those patients with diaphyseal
tibial fractures, tibial fractures in paediatric age groups
and pathological fractures were excluded from the
study.

The total number of patients fulfilling the above criteria
and had been admitted to the orthopaedics ward during
above mentioned period were 23. All the patients had
been operated upon using anatomical contoured LCP as
an external fixator.

Results

Original Research Article

Surgical Technique- All patients were operated on
radiolucent table under regional or general anesthesia.
Open fractures were converted to close fractures after
debridement and closure. Fractures were reduced
indirectly with traction and acceptable anatomical
reduction was ascertained on fluoroscopy. Reduction
was maintained with percutaneous clamps or temporary
k wires. Anatomical low profile LCP of adequate size
was placed on subcutaneous anteromedial surface of
tibia and position checked on C-arm. After ascertaining
the proper position on C-arm, the plate was held with k
wires at both ends.

Then the plate was raised with folded towel for about 20
mm over the skin and locking screws were applied after
drilling through the plate holes. Ideally both cortical
purchase was done and minimum of four to five screw
were applied on either side of fracture. Final position
and reduction checked on C-arm and anti septic
dressing applied.

Post Operative Protocol- Pin tract dressing was done
with saline daily and care was taught to patient. Non
weight bearing crutch walking was allowed as soon as
comfortable to patient. Active and assisted joint range
of motion was started from the first post operative day.

The patients were then followed up every 6 weeks till
the removal of fixator.At each visit clinico- radiological
assessment for union, range of motion and any new
complication was assessed. Progressive weight bearing
was allowed according to clinic-radiological assessment
of fracture union status. Plate removal was done in out
patient set up once the patient was fully weight bearing
without the pain at fracture site and X rays showed
healing of fracture.

At final follow up the knee society scoring (KSS) and
AO ankle and Foot scoring (AOFAS) was done for
proximal tibial fractures and distal tibial fractures
respectively. Both AOFAS and KSS scores were
calculated using free online scoring calculator available
on ortho toolkit)

A total of 23 patients (8 females 15 males) with age range of 15 years to 76 years were included in the study. There were
18 cases of distal tibial fractures and 5 cases of proximal tibial fractures. There were 14 cases of open fractures (2 cases
of grade 1, 1 case of grade 3A and 11 cases of grade 2 open on gustilo Anderson classification). Nine cases were of
closed injuries with compromised soft tissue as grade 2, grade 3 on Tscherne classification with echymosis and blistering
on skin including one case of impending compartment syndrome which was treated with fasciotomy and stabilization
with supra cutaneous plating (Table 1). Three patients had associated injuries of fracture shaft femur, midfoot (lisfranc
injury) and comminuted patella fracture. Minimum post operative follow up was six months and maximumI4 months

with average of 9.4 months.
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Table-1: Grading according to soft tissue injury.

Gustilo anderson classification Tscherne classification
Grade 1 Grade 11 Grade 111 Grade 11 Grade 111
Sex (M/F) 11 6/5 1/0 6/2 1/0
Tibia Fracture Proximal - 2 - 3 -
Distal 2 9 1 5 1

Fracture union occurred in all cases with earliest at 12 weeks and latest at 24 weeks, average 21.7 weeks. In three cases
of delayed fracture healing bone marrow injection was done. On follow up, there was a reported complication in one case
with deep infection at 14" post operative day which was successfully treated with debridement and antibiotic beads and
there were two cases with screw site drainage which settled with dressing and oral antibiotics for two weeks. In one case
during plate removal the screw was jammed and was cut with a cutter to remove the plate. One case in series had a post
operative fall resulting in bending of the plate and angulating the fracture. Reduction was done with plate benders under
sedation and monitored anaesthesia care in Operation Theater without revising the implant. Fig 1,2,3

s |

Fig. 1 Fig. 2

Fig. 1-Supracutaneous plate in segmental tibia fracture
Fig 2- Plate bent due to fall
Fig 3- In situ correction of reduction with plate bender

Functional outcome was good in all patients with average ankle dorsiflexion of 20 degree and plantar flexion of 30
degree and average knee range of motion 0 to 130 degree. AOFAS average score was 83.5 with minimum of 77 and

maximum of 90 in patients with distal tibia fractures.

Table-2: Outcome according to fracture site and soft tissue injury.

Proximal tibia Distal tibia
Open fracture | Closed fracture Open Fracture Closed fracture

Number of Patients (n) 2 3 12 6

M/F 11 3/0 7/5 4/2

Age (years) 45.5 53.3 49.2 39.8
Union (weeks) 20.6 18.4 23.6 224
Scores (KSS)* 74 78.6 - -

Scores (AOFAS) - - 81.9 84

*KSS —Knee society score; tAOFAS-American orthopaedic association foot and ankle score.

Knee society score average was 76.8 with minimum of 67 and maximum of 82 in proximal tibia fractures. According to
KSS (knee society score) in five cases of proximal tibia, two were rated excellent, two cases as good and one case as fair.
(Table 2) The reason for low score in this patient was associated fracture of patella in which inferior pole patellectomy
and patellar tendon repair was done.
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Fig-4: Clinical picture of supracutaneous plate

Discussion

The Concept of extracorporeal plating to stabilize the
fracture is not new. Mark R K and Van Der C used
standard A O plates for severe open long bone fractures
and pseudo arthrosis in 12 cases as early as 1991 with
successful outcome [10]. They used nut on the under
surface to stabilize the plate extra corporeal. After the
invent of locking plates with angular stable screw,
Kloen described the use of LCP as a low profile
external fixator and coined the term Supracutaneous
plating [11]. For almost a decade there were sporadic
studies on this technique. Sven A F and Simon D in
2012 used the LCP as a low profile external fixator in
patients with infected non union of disal tibial
metaphyseal area and reported good results in a series
of seven patients [12].

Acase series of five patients by Gupta SV and Parimala
SP, fourteen patients by Qui XS et al, ten cases by
Panda SS and Panda D and thirty patients by Srinivas
Prabhu and Binayak Ray all showed good results with
the use of LCP as an external fixator in tibial meta-
diaphyseal fractures with compromised soft tissue.
[13,14,15,16]. Zhang J and Ebrahim NA even extended
the use of externalized LCP in closed fractures without
compromised soft tissue and reported successful use of
LCP as an external fixator in both open and closed
tibial metaphyseal fractures [17,18]. They however used
femoral LCP instead of tibial LCP in their patients
owing to better stiffness of femoral LCP over tibial
LCP. Biomechanically axial and torsional strength of
externalized LCP has been an issue of concern and
questioned in few studies.

Ahmad M et al in their study found that strength and
construct stability significantly reduces when plate bone
distance is more than 2 mm [19]. Zhang J, Ebrahim N in
their study concluded that for stable external fixation
with LCP, the plate bone distance should be less than

30mm [20]. Wei Lu, Li Hui in their study of
comparison of axial and torsional stiffness of LCP
found femoral LCP to be significantly better than tibial
LCP [21]. Kanchanamoi C and Phiphohomegkol N
studied the endurance of externalized LCP in tibial
fracture by applying 500,000 times cyclic loading to
construct which is approximately 6 months of weight
bearing. There was no construct failure. They concluded
that failure of LCP as an external fixator is unlikely to
be a critical issue [22].

Comparison of axial and torsional stiffness of
externalized LCP and standard unilateral external
fixator was studied by the Ang B H, Chen J Y et al and
they found that mean axial stiffness was comparable
between two and torsional stiffness was statistically
higher in externalized LCP than standard unilateral
external fixator [23]. Systematic review of literature on
supracutaneous plating also concluded that though
internal fixation by LCP is stronger than externalized
LCP but there was no significant difference between
externalized LCP and traditional external fixator in
terms of biomechanics [7,24].

In our patient series of 23 patients we also found this to
bean effective method with good results in patients with
compromised soft tissue. All fractures achieved union
eventually maintaining acceptable reduction. Only four
cases (19.04%) required additional procedure.
Debridement for deep infection in one case and bone
marrow injections for delayed healing in three patients.
We had used tibial LCP instead of more stiff femoral
LCP, but there was no implant breakage or failure.

Reason for this could be delayed weight bearing in our
patients till the clinic-radiological evidence of fracture
healing. This low profile external fixation is more
biological and is patient friendly as could easily be
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concealed in clothing and did not hamper with the gait
and activities of daily living of patient. There was no
radiological silhouette with supracutaneous plating and
the removal of plate was also easy in the out patient set
up. Post operative improvement of mediolateral
angulation and to some extent of rotational correction
can be done with plate benders with plate in situ.

Dynamization is possible with this technique by
removing screws closer to fracture site as the plate acts
as a load sharing device. Limitations with this technique
is that prior acceptable anatomical reduction is
necessary before applying the plate. Also the longer
plates with longer screws are required which should be
specifically available in implant tray and need to be
checked beforehand.

The above mentioned limitations do not deter a surgeon
from using the supracutaneous LCP as it continues to be
a better technique, less cumbersome and with better
results.

However this technique is less adopted as compared to
the standard technique of internal fixation in India.
Therefore the general practice needs to be reviewed
with further studies on this technique.

Conclusion

This technique of supracutaneous plating by applying
low profile anatomical LCP plate as a monolateral
external fixator for definitive treatment is effective in
patients with compromised soft tissue being more
biological, easy to carry out surgery, more patient
friendly and with minimal complications.

However a prospective randomised double blind study
is required to compare this with MIPO, and standard
unilateral external fixator.
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