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ABSTRACT
Introduction: Plating in distal tibia fractures are associated
with higher rate of soft tissue complications. As adequate
soft tissue cover is available over anterolateral surface of the
tibia, use of anterolateral plate fixation in distal tibia
fractures has increased. The purpose of our research is to
evaluate the outcomes of anterolateral locking plate fixation
in distal tibia fractures using ORIF.
Materials and Methods: A retrospective analysis of 25
patients, who had distal tibia fractures and underwent open
reduction and anterolateral plating. Bone and soft tissue
healing and complications encountered were analysed.
Result: Full weight bearing was allowed at an average of 5.4
months (range: 3-12 months) after seeing radiological union.
We have observed superficial wound infection in four cases.
Two cases had marginal necrosis, two cases had sensory
disturbance over dorsolateral aspect of foot and two cases
had delayed non-union. Mean length of surgical incision was
9cm (range: 5-12 cm).
Conclusion: Open reduction internal fixation of distal tibia
fractures with anterolateral plating is a reliable way of
fracture fixation and stabilisation with proper surgical
technique and aseptic precautions.
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INTRODUCTION
Right from conservative to surgical management using
techniques such as external fixators, intra medullary nailing
and internal fixation have been used in the management of
distal tibia fractures1-6. There has been no agreement over the
superiority of any one method over the other in this type of
fractures as all the methods of surgical procedures have their
own pros and cons4. One also has to emphasise on soft tissue
healing as well in these types of fractures for a favourable
outcome7-11.

Open reduction and internal fixation (ORIF) using plate do
cause soft tissue trauma but it also helps to achieve a good
fracture reduction which eventually leads to proper healing
of the fractures12-13, provided an optimum soft tissue handling
has been done. Many studies have shown reasonable results
with minimally invasive osteosynthesis of distal tibia
fractures using anterolateral tibia plating but has many
complications such as non-union and malunion14-18. There
also have been certain studies that have shown poor results
with ORIF with anterolateral plating19-23. Moreover, the
results will depend on severity of injury, soft tissue trauma,
surgical timing, surgical techniques and comorbid illnesses
of the patient5,6,24. Patients with and without fibular fracture
fixation along with distal tibia fractures were included in
distal tibia fracture studies. 

The purpose of our research is to evaluate the outcomes of
anterolateral locking plate fixation in distal tibia fractures
using ORIF.

MATERIALS AND METHODS
Twenty-five patients with distal tibia fractures were
retrospectively analysed from 2014 to 2016 out of which 20
were males and 5 were females with mean age of 41.5
(range: 25-75 years). Fractures were classified according to
AO classification. Open fractures were not included in this
study. After subsidence of the swelling all the fractures were
fixed in a single stage surgery. Below knee splint with foot
end elevation on pillow was part of the initial management
of simple low energy fractures. We had taken a single
incision of average 9cms (range: 5-12cms) in all our patients.
The distal tibia fracture reduction was checked under IITV.
Utmost care was taken to protect the superficial peroneal
nerve. Various reduction techniques were implied to achieve
an acceptable reduction. A transverse arthrotomy was done
to achieve articular reduction in AO type C fractures
(Fig. 1, 2). In comminuted fractures, we used k-wires to hold
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the reduction. In two cases of intraarticular fractures, we had
used lag screws to achieve compression.

Sutures were removed at 14th post-operative day, and
radiological follow-up AP and lateral views were taken at
three weeks, six weeks, and then at 3,4,6,9 and 12 months.
The fracture was confirmed as healed when an obvious
callus was seen bridging the fracture ends on both AP and
lateral views and also when the patients was able to ambulate
on full weight bearing without pain27.

Skin incisions, complications related to the soft tissue,
wound breakdown and implant exposure were reviewed and
recorded for the study. Complications were divided in to
major and minor; major complications were those
complications that resulted in to morbidities and required
further interventions such as deep infections and failure of
fixation10. Events that did not require any further surgical
interventions such as superficial skin infections were
considered as minor complications.

RESULTS
Twenty patients had high energy trauma, five patients had
fall from height. We had classified the fractures according to
AO classification, 15 patients had extra articular fractures.
Five patients had partially articular fractures and five
patients had complete articular fractures. Average operation
time after trauma was 7.49 days (range: 3-12 days). All the
patients were operated as a single procedure where fibula
fixation was done first followed by anterolateral plating. We
had taken a single incision of average 9cms (range: 5-12cms)
in all our patients. Radiological and clinical healing of
fracture had occurred at four months in 18 patients, six
patients at six months and one patient at eight months. These
patients had follow-up for a minimum of one year (range:
12-36 months). Full weight bearing was allowed without any
assistance at 5.4 months (range: 3-12 months). We did not
have any loss in our follow-up patients. There were no skin
and soft tissue healing complications in any of our patients.
All these fractures were united at the end of 5.4 months
(range: 3-12 months).

In one patient there was a superficial infection that was taken
care by regular aseptic dressings and got healed at three
weeks without any further deterioration. One patient with
uncontrolled diabetes had to undergo debridement and
re-closure that got healed at four weeks. Delayed union
occurred in two cases. In the first case the fracture got healed
by eight months and in another by 11 months. Both of these
patients were regular smokers. We did not use any bone
grafting for any of our patients. Sensory disturbance on the
dorso lateral aspect of foot was observed in two cases. In
these patients the movement at the ankle were ranged from
7-14 degrees in dorsi flexion and 5-30 degrees in plantar
flexion. Anatomical alignment was within the acceptable

range of antero-posterior angulation <10 degrees and the
anterolateral angulation of <5 degrees. There was no limb
length discrepancy in any of our patients. Ten patients had
mild to moderate ankle pain. There was no articular
depression in any of our patients. None of the patients
required implant removal during the time of this study.

DISCUSSION
It has been a well-known fact that distal tibia fractures have
recently been treated by minimally invasive techniques.
Literature says that there is risk of disrupting blood supply
with open reduction internal fixation leading to soft tissue
healing problems. However, we did not face any of these
complications in our patients, infection or wound breakdown
with implant exposure28-29. Historically, tibial pilon fracture
were managed by antero medial approach but one of the
major disadvantage in taking this approach is the risk of
wound breakdown with exposure of the implant. Implant
prominence with antero medial plating has modulated
implant removal as a revision surgery. Antero lateral area of
distal tibia has shown better soft tissue coverage along with
a better direct exposure to the anterolateral fragment. A
separate incision for fibula fixation along with conventional
distal tibia plating has shown problems with wound healing.
Less damage to the periosteal blood supply has been shown
in locking plate thus decreasing the incidence of any delayed
union or non union or loss of any fixation. Eighteen fractures
out of 25 in our study have united within six months with a
mean period of 3.95 months (range: 3-6 months)30. There are
several studies that have reported high complication rates
related to soft tissue healing using operative management of
tibia fracture25.

A study by McFerren et al showed the complication rate of
55% that comprise of wound breakdown, deep soft tissue
infection, osteomyelitis and superficial wound infection20. In
order to prevent any soft tissue complication, earlier a 2 stage
protocol was recommended that consisted of an initial use of
external fixation with or without fibula fixation until the soft
tissue envelope recovers sufficiently to allow the definitive
fixation26,28,30-33. In our study we fixed all our fractures in a
single stage at a mean time of 8.43 days (range: 4-18 days).

In our surgery we did a stable fixation of fractures with little
periosteal damage and minimal soft tissue compromise34. We
did delay the surgery till the swelling subsided and wrinkles
disappeared over the distal tibia. Average delayed time was
six days in case of low energy trauma where as in high
energy trauma it was 8.43 days (range: 4-18 days). While
performing the approach to fibula we tried to limit the
amount of dissection over the anterior surface of fibula. In
our surgeries since we used the single incision we were not
concerned about any skin breech between the two incisions
that is usually a concern in conventional approaches.
Traditionally a varus injury pattern is advised for medial
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plating. The anterolateral approach has a greater soft tissue
coverage which decreases the trauma to an already
compromised soft tissue envelope11. We also operated on
four tibial pilon fractures that had varus injury through
anterolateral plating with a good functional and radiological
outcome. 

Zackry et al postulated that regardless whether the fracture
exhibits a varus or valgus pattern, anterolateral plating has
identical rigidity from a bio mechanical perspective when
compared to medial plating in a varus fracture pattern35.
Thus, we can confirm that anterolateral plating is a more
reliable fixation in a wide category of injuries.

CONCLUSION 
Distal tibial fractures can successfully be treated by single
stage anterolateral plating.  Considering a proper surgical
timing, respect for soft tissue handling and an incision of
average 9cm depending on the needs of fracture pattern a
good fixation can be achieved. Moreover, any revision
surgery, implant removal due to implant prominence can also
be avoided with anterolateral plating.
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Fig. 1: Pre-operative radiographs of intra-articular distal tibia-fibula fracture AO Type 44-C3 showing (a) antero-posterior and (b) lateral
view. While,  immediate post-operative radiographs showing ORIF with plating done in (c) antero-posterior view and (d) lateral
view. Three months follow-up radiographs of ORIF with plating showing (c) antero-posterior and (d) lateral view.

Fig. 2: Pre-operative radiographs of extra-articular distal tibia fracture AO Type 43-B3 showing (a) antero-posterior and (b) lateral view.
Immediate post radiographs showing ORIF with plating done in (c) antero-posterior and (d) lateral view.

(a) (b) (c) (d)

(a) (b) (c) (d)

(e) (f)

8-OA8-224_OA1  11/23/18  10:09 PM  Page 40



Anterolateral Locking Plate

41

REFERENCES

1. Blauth M, Bastian L, Krettek C, Knop C, Evans S. Surgical options for the treatment of severe tibialpilon fractures: a study of
three techniques. J Orthop Trauma. 2001;15(3): 153-60.

2. Copin G, Nerot C. Recent fractures of the tibial pilon in adult.  Rev Chir Orthop.1992; 78: 3-83.
3. Leonard M, Magill P, Khayyat G. Minimally-invasive treatment of high velocity intra-articular fractures of the distal tibia. Int

Orthop. 2009; 33(4): 1149-53.
4. Pugh KJ, Wolinsky PR, McAndrew MP, Johnson KD. Tibial pilon fractures: a comparison of treatment methods. J Trauma. 1999;

47(5): 937-41.
5. Zelle BA, Bhandari M, Espiritu M, Koval KJ, Zlowodski U. Treatment of distal tibia fractures without articular involvement: a

systematic review of 1125 fractures. J Orthop Trauma. 2006; 20(1): 76-9.
6. Vallier HA, Cureton BA, Patterson BM. Randomized, prospective comparison of plate versus intramedullary nail fixation for

distal tibia shaft fractures. J Orthop Trauma. 2011; 25(12): 736-41.
7. Janssen KW, Biert J, van Kampen A. Treatment of distal tibial fractures: plate versus nail. a retrospective outcome analysis of

matched pairs of patients. Int Orthop. 2007; 31(5): 709-14.
8. Lau TW, Leung F, Chan CF, SP Chow. Wound complication of minimally invasive plate osteosynthesis in distal tibia fractures.

Int Orthop. 2008; 32(5): 697-703.
9. Im GI, Tae SK. Distal metaphyseal fractures of tibia: a prospective randomized trial of closed reduction and intramedullary nail

versus open reduction and plate and screws fixation. J Trauma. 2005; 59(5): 1219-23.
10. McFerran MA, Smith SW, Boulas HJ, Schwartz HS. Complications encountered in the treatment of pilon fractures. J Orthop

Trauma. 1992; 6(2): 195-200.
11. Grose A, Gardner MJ, Hettrich C, Fisherman F, Lorich DG, Aspirino De, et al. Open reduction and internal fixation of tibial pilon

fractures using a lateral approach. J Orthop Trauma. 2007; 21(8): 530-7.
12. Collinge CA, Sanders RW. Percutaneous plating in the lower extremity. J Am Acad Orthop Surg. 2000; 8(4): 211-6.
13. Farouk O, Krettek C, Miclau T, Schandelmaier P, Guy P, Tscherne H. Minimally invasive plate osteosynthesis and vascularity:

preliminary results of a cadaver injection study. Injury. 1997; 28: A7-A12.
14. Bourne RB. Pilon fractures of the distal tibia. Clin Orthop Relat Res. 1989; (240): 42-6.
15. Bourne RB, Rorabeck CH, Macnab J. Intra-articular fractures of the distal tibia: the pilon fracture. J Trauma. 1983; 23(7): 591–6.
16. Ovadia DN, Beals RK. Fractures of the tibial plafond. J Bone Joint Surg Am. 1986; 68(4): 543-51.
17. Pollak AN, McCarthy ML, Bess RS, Agel J, Swiontkowski MF. Outcomes after treatment of high-energy tibial plafond fractures.

J Bone Joint Surg Am. 2003; 85(10): 1893-900.
18. Watson JT, Moed BR, Karges DE, Cramer KE. Pilon fractures. Treatment protocol based on severity of soft tissue injury. Clin

Orthop Relat Res. 2000; (375): 78-90.
19. Dillin L, Slabaugh P. Delayed wound healing, infection, and nonunion following open reduction and internal fixation of tibial

plafond fractures. J Trauma.1986; 26(12): 1116-9.
20. McFerran MA, Smith SW, Boulas HJ, Schwartz HS. Complications encountered in the treatment of pilon fractures. J Orthop

Trauma. 1992; 6(2): 195-200.
21. Helfet DL, Koval K, Pappas J, Sanders RW, DiPasquale T. Intraarticular “pilon” fracture of the tibia. Clin Orthop Relat Res.

1994; (298): 221-8.
22. Jergesen F. Fractures of the ankle. Am J Surg. 1959; 98: 136-45.
23. Kellam JF, Waddell JP. Fractures of the distal tibial metaphysis with intra-articular extension--the distal tibial explosion fracture.

J Trauma. 1979; 19(8): 593-601.
24. Teeny SM, Wiss DA. Open reduction and internal fixation of tibial plafond fractures. Variables contributing to poor results and

complications. Clin Orthop Relat Res. 1992; (292): 108-17.
25. Thordarson DB. Complications after treatment of tibial pilon fractures: prevention and management strategies. J Am Acad Orthop

Surg. 2000; 8(4): 253-65.

8-OA8-224_OA1  11/23/18  10:09 PM  Page 41



Malaysian Orthopaedic Journal 2018 Vol 12 No 3 Choudhari P, et al

42

26. Bonar SK, Marsh JL. Tibial plafond fractures: changing principles of treatment. J Am Acad Orthop Surg. 1994; 2(6): 297-305.
27. Perren SM, Perren T, Schneider E. Are the terms “biology” and “osteosynthesis” contradictory? Ther Umsch. 2003; 60(12):

713-21.
28. Perren SM. Evolution of the internal fixation of long bone fractures. The scientific basis of biological internal fixation: choosing

a new balance between stability and biology. J Bone Joint Surg Br. 2002; 84(8): 1093-110.
29. McFerran MA, Smith SW, Boulas HJ, Schwartz HS. Complications encountered in the treatment of pilon fractures. J Orthop

Trauma. 1992; 6(2): 195-200.
30. Maffulli N, Toms AD, McMurtie A, Oliva F. Percutaneous plating of distal tibial fractures. Int Orthop. 2004; 28(3): 159-62.
31. Neuman PC, Catalano JD. Treatment of the sequelae of pilon fractures. Clin Podiatr Med Surg. 2000; 17(1): 117-30.
32. Borrelli J, Catalano L. Open reduction and internal fixation of pilon fractures. J Orthop Trauma. 1999; 13(8): 573-82.
33. Sirkin M, Sanders R, DiPasquale T, Herscovici D Jr. A staged protocol for soft tissue management in the treatment of complex

pilon fractures. J Orthop Trauma. 1999; 13(2): 78-84.
34. Williams TM, Marsh JL, Nepola JV, DeCoster TA, Hurwitz SR, Bonar SB. External fixation of tibial plafond fractures: is routine

plating of fibula necessary? J Orthop Trauma. 1998; 12(1): 16-20.
35. Yenna ZC, Bhadra AK, Ojike NI, Shahulhameed A, Burden RL, Voor MJ, et al. Anterolateral and medial locking platestiffness

in distal tibial fracture model. Foot Ankle Int. 2011; 32(6): 630-7.

8-OA8-224_OA1  11/23/18  10:09 PM  Page 42


