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Abstract
Aims and Objectives
To Study functional outcome, efficacy and safety of distal tibia fracture by locking compression plate
fixation.
Methods: This was a prospective study consists of 25 consecutive cases of distal end tibia both
intrarticular and extraarticular fracture selected after applying inclusion and exclusion criteria operated
with LCP fixation at Sanjay Gandhi institute of trauma and Orthopaedics from June 2015 to June 2017.
Functional outcome was assessed using American orthopedic foot and ankle society score (AOFAS) and
visual analogue scale (VAS) at 3, 6 and 12 months postoperatively.
Results: At 12 months, the mean AOFAS was 84.24. Five patients (20%) had score more then 90
(excellent), 11(44%) had score between 81-90 (good), 8(32%) had score between 71-80(fair) and 1(4%)
had score less then 70 (poor).
Mean AOFAS score improved from 71.36 (at 3 month) to 79.96 (at 6 month) and 84.24 (at 1 year).
Mean VAS score at the end of 1 year followup was 22.4.VAS score was calculated after activity of daily
life (i.e. walking on level ground) 18(72%) patients had mild pain. 4(16 %) had no pain and 3 (12%) had
moderate pain after activity. No patient had severe pain.
17(68 %) cases in the study had fracture union without any complications. 8 (32 %) cases had
postoperative complications ranging from superficial wound infection to delayed union and secondary
arthrosis.
Conclusion: Distal tibia fractures are challenging injuries not only because ankle joint has very low
thresh hold for anatomic and bio mechanical aberrations but also due to huge importance of soft tissue in
its healing. A constant balance has to be maintained to get antomical reduction with minimal soft tissue
handling. In a closed fracture of distal end tibia, low profile LCP using MIPPO technique is currently
best option for such a fracture.
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Introduction
Distal tibial fractures are not rare these days and account for fewer than 10% of all lowerextremity fracture. These fractures are more common in males than in females [1, 2]. The
average patient age is 35 to 40 years. These injuries most commonly result from motor vehicle
accidents or falls from height [2].
The severity of these injuries, complexities and the limitations of various treatment methods,
have been well described in the literature, but excellent medium and long-term results of
treatment continue to elude the patients sustaining these fractures.
Open reduction plate fixation has been used since 1960s with variable results. In current
scenario precontoured locking compression plate (LCP) with low profile seems like a
formidable treatment options but complexity involved with this fracture in the form of highly
complex fracture morphology, relative susceptibility of soft tissue envelope for necrosis on
manipulation, and finally very low thresh hold of ankle joint for mechanical axis deviation in
case of malunion.
Forty-three percent of previously working individuals remained unemployed at the time of
follow-up and 68% of those patients attributed their inability to work to the sequelae of their
tibial plafond fracture as per many studies [3-6].
Important questions such as to what degree does an articular surface need to be reduced, how
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can one accurately assess the amount of displacement after
reduction and internal fixation, and how to account for
difficult-to measure biologic differences between individuals
with seemingly similar injuries remain unanswered. Even
though accurate surgical reconstruction with minimization of
iatrogenic complications should remain the goal in the
treatment of these fractures, certain socioeconomic factors
well outside of the surgeon’s control appear to have
substantial influence on patient outcomes after these injuries.
In our study we have tried to find answers to some of the
questions under the heading of functional outcome of closed
distal end tibia fractures fixation using locking compression
plate.
Over the last 35 years the approch for treatment of distal end
tibia fracture has changed substantially owing to advent of CT
scan which allowed better understanding of fracture
morphology.Simultaneously has evolved is understanding of
surrounding soft tissue, and its management while trying to
realign the fracture fragments as anatomical as possible.
Although many treatment approaches and protocols have been
evolved over the time but there is no single optimal treatment
protocol exists for these challanging injuries. Also, long-term
outcome data from randomized comparative treatment trials is
lacking.However, most of the studies done on distal tibia
fracture management suggests that the surgeon must try to
balance fracture reduction and stability, specially that of the
articular surface, with minimal possible soft tissue descection.
Despite optimal treatment of AO/ OTA C-type tibial plafond
fractures with anatomical articular reconstruction, restoration
of distal tibial alignment, and avoidance of surgical
complications, the outcome is not always favorable. The
irreversible injury that occurs to the chondral surface and
other supporting structures continues to be delineated and
likely represents important variables in patient’s outcomes [7-

Intraoperatively reduction of highly communited fractures
was done using temporary ankle spanning fixator. In some
cases cancellous autograft was used to fill the gap in
periarticular-metaphyseal region created after elevation of
articular fragments.
Post-operatively depending upon strength of fixation in few
patients below knee slab was applied, mobilized without
weight bearing on 5th to 7th day, full weight bearing started
depending on the fracture configuration, callus response and
associated injuries.
Assessment was done at OPD following postoperative visits
at 1,2,3,6 months and at 1 year. At follow-up visit, patients
were evaluated clinically (pain score, soft tissue status) and
radiologically (alignment, fracture reduction and union) and
also complications were noted. The final outcome was
assessed according to visual analogue score (VAS) and
American orthopedic foot and ankle society score (AOFAS).

11]

Picture 1: Transverse section through plafond showing three main
fragments of distal tibia.

Materials and Methods
Our study was a prospective observational study consists of
25 consecutive cases of distal end tibia fracture selected after
applying inclusion and exclusion operated with LCP fixation
at Sanjay Gandhi institute of trauma and Orthopaedics from
June 2015 to June 2017
Inclusion criteria:
1. Adults of (18-65) years
2. Patients with closed intrarticular and extraarticular distal
end tibia fractures.
Patients with other ipsilateral fractures, fracture with head
injury, pathological fractures and old ankle fractures were
excluded from the study.
All the cases were evaluated with preoperative x rays and CT
scan (Pictures 1 – 4).
After prior informed consent, a pre-operative anesthetic
evaluation and pre-op planning of fixation were made.
Under anesthesia, subjects were put in supine position on a
standard operating table. Open reduction and internal fixation
(ORIF) or closed reduction with minimal invasive
percutaneous plate osteosynthesis (MIPPO) with locking
compression plate done under c arm guidance. Incision and
approach decided by soft tissue injury and fracture pattern. In
all the cases of associated fibula fracture fixation was done
using open reduction/closed reduction with plate, k wires or
screws. Tibia fixation was always followed by fibula fixation.
~ 859 ~

Fig 2: CT scan saggital cut showing anterosuperior displacement of
talus against tibial plafond. (Note the central and anterior
communition typical of axillary force)
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Picture 3: A. Tension fibular failure is commonly identified with tibial plafond fractures that present with varus angulation B. Compressive
fibular failure is commonly seen with tibial plafond fractures that present with valgus angulation.

Picture 4: AO 43C3 C type fractue with communitted fibula fracture

Results
Mean age of the patients was 38.25 years (SD± 6.39), ranging
from 18 years to 65 years.14 cases involved the right tibia and
11 involved left side. Out of 25 cases there were 21(84%)
male patients and 4(16%) female patients. The most common
mode of injury was RTA for 18 (72%) cases, 4(16%) cases
had history of fall from height and 3(12%) had self-fall.
In our study AO type 43C1 (complete intrarticular without
communition) was the most common fracture presentation 7
cases (28 %) followed by 5 cases (20 %) of type 43C2
fractures. There were 4 cases (16%) of type 43B1 and 4cases
(16%) of 43B2, 3 cases (12 %) of type 43A3 fracture and one
case in each type 43A1,B3, and 43C3 group.
10 cases were operated using MIPPO technique rest 15 cases
were operated using open technique. Average surgical

procedure timing was 80.59 minutes (range 45-124 minutes)
in our study. Patients were followed up for a mean of 14
months (range 12-16 month). The mean time from injury to
surgery was 5.28 days (range, 1–12) days. The mean hospital
stay was 11.88 days (range, 4–18) days. The mean time for
complete radiological union was 15.28 weeks (range 12-23).
The mean time to full weight bearing was 17 weeks (range,
13–23) weeks.
3 fractures went for delayed union. No secondary procedure
was required and all three fractures united eventually.
Mean ankle dorsiflexion at 1 year followup was 11.2 degrees
(range 5-15).Mean planter flexion was 33.12 degrees (range
20-42). At 12 months, the mean AOFAS was 84.24.5 patient
(20%) had score more then 90 (excellent), 11(44%) had score
between 81-90 (good), 8(32%) had score between 71-80(fair)
and 1(4%) had score less than 70 (poor).
Mean AOFAS score improved from 71.36 (at 3 month) to
79.96 (at 6 month) and 84.24 (at 1 year). Mean VAS score at
the end of 1 year followup was 22.4.VAS score was
calculated after activity of daily life (i.e. walking on level
ground) 18(72%) of the patient had mild pain.4(16 %) had no
pain and 3 (12%) had moderate pain after activity. No patient
had severe pain.
17 cases in the study had fracture union without any
complications.
Superficial wound complication infections were reported in
3(12%) cases. One patient had post-operative blebs another
two had superficial infection which responded to culture
specific intravenous antibiotics and daily non adhesive
dressing.
There was one incidence of deep surgical site infection
resulted in exposure of implant after 8th post-operative day
which was treated with local flap cover and 3 weeks of
culture sensitive antibiotics. This patient had grade C4A
(pigmentation, eczema) and initially in presence of swelling it
was masked. Patient was also a known diabetic with poor
prior control of blood sugars.
One patient developed discharging sinuses from lateral scar
site and diagnosed with fibula osteomyelitis. Patient was a
known chronic smoker and alcoholic and continued intake
during the treatment duration. Implant removal with sinus
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excision and sequestrecomy and saucerization was done after
union was completed. Healing took place without any further
complication
Two patients had persistent ankle pain. One of them had post
traumatic arthritis treated with NSAIDS, and physiotherapy.
Second patient had a fall and suffered injury to anterior
inferior tibiofibular ligament and was treated conservatively
with ankle immobilization and NSAIDS.
Four patients had coronal plane deformity (distal tibia
malunion) which was not clinically significant.
Discussion
In our study the mean age of the patients was 38.25 years (SD
±6.39), ranging from 18 years to 65 years is consistant with
current litrature.

al., in our study VAS was calculated just after patient had a
walk for about hundred meters.
Table 2: VAS score following fixation using LCP
Study
Sonmez MM et al. [14]
Chen DW et al. [15]
Our study

AOFAS in our study is consistant with multiple studies. Final
score was calculated after complete union at minimum 12
month of followup.
Table 3: AOFAS score at minimum 12 month of followup
Study
Sonmez MM et al. [14]
Chen DW et al. [15]
Bhat R et al. [16]
Duckworth AD et al. [13]
Hong J et al. [17]
Our study

Table 1: Mean age of the patient sustaining distal tibia fracture
Study
Vidovic D et al. [12]
Duckworth AD et al. [13]
Our study

Mean age (in years)
40.1
42
38.25

The mode of injury was RTA for 18 (72%) cases and 4(16%)
cases had history fall from height and 3(12%) had self fall.
Almost all the current litrature on pilon fracture points to high
velocity road traffic accident as the most commen mode of
injury.
The VAS after union of fracture at 1 year on the scale is
consistant with study by sunmez MM et al. and Chen DW et

VAS score
2.58 cm
1.4 cm
2.24 cm

AOFAS score
87.50±4.05
87.8
83.6
76.2
87.3
84.24

Complications
Superficial wound complication is the most commen post
operative complication in LCP fixation as pointed out by
multiple studies. To comment accurately on secondary
arthritis long term followup is required. All of our
complication incidences were comparable to the current
litrature.

Table 4: Complications following distal tibia LCP fixation
Study
[13]

Duckworth AD et al.
Carbonel Escobar et al. [18]
Howard JL et al. [19]
Sirkin M et al. [20]
Bacon S et al. [21]
Grose A et al. [22]
Leonard M et al. [23]
Patterson MJ et al. [24]
Sirkin M et al. [20]
Bourne RB et al. [25]
Our study

Sup.wound
complication
8%
13%

Deep wound
complications
8%
-

-

Delayed
union
-

Non
union
10%

Secondary
arthritis
13 %

5-17 %

-

-

-

-

-

-

-

-

-

-

-

0-16%

-

12%

4%

4%

8%

0%

5-26%
4%

0%

Although ideal operative treatment modality has yet to be
found, unstable and displaced extra-articular distal tibial
fractures can be treated with numerous methods including
external fixation, [26, 27] open or percutaneous reduction and
plate fixation, [28, 29] medullary nailing, [30, 31] and combinations
thereof. The fracture pattern and status of the local soft tissue
envelope are the major determinants for the surgical technique
chosen.
Open wounds may or may not be extended as a component of
the surgical approach. Frequently, the soft tissues are the most
traumatized over the distal tibia and avoidance of incisions in
this region is always advised. One of the most important
factors in choosing the appropriate surgical approach for a
given injury is the location of the fracture lines and the
associated comminution. The most frequently used
approaches for articular injuries are the anterolateral and the
anteromedial.
Many authors have established that closed management of
displaced intra-articular distal tibial plafond fractures strongly
suggests that the tibiotalar joint poorly tolerates articular

osteomylitis

stiffness
-

incongruity and talar subluxation [32-34]. Most of displaced
distal tibial fractures are managed operatively; particularly
those with displaced intra-articular fracture fragments.
According to Thomas et al. (utilized CT-based image analysis
to quantify acute pilon injury characteristics) [35] a visible
incongruity at the tibial plafond that is demonstrated on plain
radiographs should be considered an indication for operative
reduction and fixation in properly selected patients.
Associated angular malalignment and/or talar subluxation
further compromise tibiotalar joint function, and are strong
indications for operative management
Conclusion
1. Primary LCP fixation of closed distal tibia fracture is an
effective method for stable fracture fixation providing
thorough study of soft tissue envelope, fracture
morphology and medical comorbidities has been done
prior to fixation.
2. Early ankle mobilization is possible as LCP allows stable
fixation especially in communited and relatively poor
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3.

4.

5.

6.

quality of bone.
In Associated fibula fracture antomical reduction is
desired as it provides indirect reduction of plafond which
in turn allows less soft tissue dissection and percutaneous
fixation of fracture.
In highly communited fracture especially associated with
communited fibula fracture intraoperative ankle spanning
fixator provides satisfactory reduction.
Whenever possible MIPPO is preffered. No touch
technique of dissection is advised for reduction and
fixation. In case of open reduction dissection and
exposure should elivation of full thickness flaps at
fracture site.
Chronic smoking, chronic alcoholic consumption, poor
diabetic control and older age are the major factors

7.

compromising local soft tissue healing.
Most common post-operative complication is superficial
wound necrosis. Overall functional outcome at the end of
one year followup was satisfactory in majority of
patients. Long term follow-up is required to accurately
determine incidence of post traumatic arthritis.

Distal tibia fractures are challenging injuries not only because
ankle joint has very low threshhold for anatomic and
biomechanical abrerrations but also due to huge importance of
soft tissue in it’s healing. A constant balance has to be
maintained to get antomical reduction with minimal soft
tissue handling. In a closed distal tibia fracture, low profile
LCP using MIPPO technique is currently best option for such
a fracture.

Illustrative Cases

Case 1: Radiological union and range of movements.
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Case 2: Patient developed supeficial wound infection which was controlled with antibiotics till union.after union implant removal was done.
pateint was a chonic smoker.

Case 3: Local flap cover was done for exposed plate on medial side. fracture united well.
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Case 4: Fibula osteomylitis. Implant removal and curratage was done after union. Wound healed well after fibula implant removal.
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