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Surgical Approach in Difficult Tibial Pilon Fractures
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Rezumat

Abordul chirurgical in fracturile complexe ale pilonului
tibial

Obiective: Scopul studiului este evidentierea momentului
oportun de rezolvare si a modului de abordare a unor fracturi
complexe ale pilonului tibial si a complicatiilor acestora.
Material si metode: Am investigat si tratat 7 pacienti, cu fracturi
complexe ale pilonului tibial, cu tendintd la complicatii.
Conform clasificarii AO am inregistrat 4 fracturi 43C2/AQO, 2
fracturi 43C3/AO (cu o fractura deschisi tip IIIA/Gustilo) si 1
fracturd 43B3/A0. Dupai statusul tesuturilor moi, tratamentul
chirurgical s-a realizat prin abordul in 1 sau 2 etape.

Rezultate: Toate fracturile au consolidat dupa un interval mediu
de 13,6 saptamani (limite 8-28 siptimani) inregistrandu-se o
intarziere in consolidare. Fractura deschisi s-a complicat cu
artroza posttraumaticd. Nu s-au inregistrat infectii sau deterioriri
ale montajului. Evolutia obiectivd si subiectivd, conform
scorului Ovadia a evidentiat rezultate bune in 5 cazuri, 1
rezultat excelent si 1 rezultat modest.

Concluzi: Tipul fracturii si statusul tesuturilor moi sunt cruciale
pentru rezultatul tratamentului fracturilor operate. Aceste
considerente determina aplicarea tratamentului in 1 sau 2
timpi, ca si alegerea implantului optim.
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Abstract

Aim: The aim of the present study is to emphasize the optimal
moment and approach for tibial pilon complex fractures and
their complications.

Material and methods: We have investigated and treated 7
patients with complex fractures of the tibial pilon with
tendencies to complications. According to AO classification,
we have recorded 4 fractures type 43C2/AQ, 2 fractures type
43C3/AQO (with one open fracture type IIIA/Gustilo) and 1
fracture type 43B3/AQ0. According to soft tissue status, surgical
treatment was performed by a one-step or two-step approach.
Results: All fractures healed after an interval of 13.6 weeks
(range 8-28 weeks) with one delayed consolidation. The open
fracture was complicated by posttraumatic arthrosis. No
infections or implant failures were recorded. According to
Opvadia score, objective and subjective evolution showed good
results in 5 cases, one excellent result and one poor result.
Conclusions: Fracture type and the soft tissue status are crucial
for the results of operated fractures. These arguments determine
the application of one-step or two-step surgical procedure as
well as optimal implant choice.
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Introduction

Distal tibial fractures, and mainly those associated to the
tibial pilon, are some of the most demanding in respect to the
orthopaedic surgeon (1-4). Soft tissue associated lesions are
usually more important than the fracture type (5). Early
treatment and the uppermost decisions must rely first on the
soft tissue lesions rather than on the bone injury type. Early
radiologic evaluation involves standard articular and tibial
radiographies (6). Computer tomography examination (CT)
can be postponed until limb length reestablishment (7). Ankle
arthroscopy can be useful either for reduction and fixation
check during definitive surgery or for the treatment of some
frequent complications of tibial pilon fractures (as stiffness and
arthrosis) (8,9). The aim of the present work was to emphasize
the optimal surgical moment and the approach regarding
complex fractures of the tibial pilon, as well as their most
frequent complications.

Material and Methods

We have investigated an experimental group of 7 patients,
with complex fractures of the tibial pilon, with a trend on
complications; in this group, we have observed 4 fractures
type 43C2/AQ, 2 fractures type 43C3/AO (one open fracture
type IIIA/Gustilo) and 1 fracture type 43B3/A0.

Surgery was performed in a single step procedure for 2 cases
(one fracture type 43B3/A0 and one fracture type 43C2/A0),
while for the other cases a two-step procedure (external
fixation followed by plate insertion) was chosen.

Figure 1 (A-G). (A) Tibial pilon fracture
type 43C2/A0;
(B,C) Osteosynthesis by
anatomically — molded
plate on the medial tibial
surface and 1/3 tubular
plate on the fibula;
(D,E) RX control at 6
months postoperatively;
(EG) RX control at 13
months postoperatively
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Results

All fractures healed within a mean time of 13.6 weeks (limits
8-28 weeks), only one presenting delayed consolidation. We
have recorded no infections or implant failures. From the 7
considered fractures, 6 were closed and one was open type IIIA
which generated the posttraumatic arthrosis complications.
Objective and subjective patient evolution was evaluated
according to Ovadia scoring system (10,11). In 5 cases we have
noticed good results; in 1 case the results were excellent while
in 1 other case the results were poor.

Among the investigated cases, two of them showed
important clinical and evolution distinctiveness.

For severe complications, we have noticed a 27-year-old
patient, victim of a road-traffic accident, with a tibial pilon
fracture, type 43C2/AQO (Fig. 1 A-G). At 2 days from admission,
surgery was performed (Fig. 2), by close reduction for the tibial
pilon fracture (assisted by fluoroscopic control) and minimally
invasive plate osteosynthesis (MIPO) by a premolded plate type
Waldemar-Link on the medial tibial surface (4+3 screws);
fibula fixation was performed by a 1/3 tubular plate; to reduce
tibio-fibular diastasis, a tricortical screw was inserted through the
plate (Fig. 1 B, C). At 30 days postoperatively, the cast shank
splint (recommended at discharge from hospital) was removed
and a functional rehabilitation schedule was initiated for the
ankle. Incipient radiologic callus was observed at 6 months from
surgery (Fig. 1 D, E). The patient was allowed to walk with
partial load-bearing on the operated limb (around 20 kg).
Further controls revealed a union delay, generating stiffness and
arthrosis in the operated ankle and leading to another surgical
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Figure 2. Intraoperative aspects,
minimally invasive
plate osteosynthesis
(MIPO) by medial
approach

procedure to remove the implant; in the second step, an ankle ~was favorable, with the patient gaining force, amplitude and
arthroscopic procedure was performed for joint trimming mobility in the operated ankle (Fig. 4).
(Fig. 3 AK) and to improve ankle function. Further evolution Another situation was mentioned for the surgical procedure

- .= g 8 L

Figure 3. (A-K) Images from
ankle arthroscopy
during joint trimming
for arthrosis




Figure 4. (A-E) Clinical post-
operative control, with \
amplitude and mobility |5

improvement
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regarding a 59-year-old patient, victim of a fall from height
accident and diagnosed with polytrauma and tibial pilon
fracture type 43C3/AO (Fig. 5 A, B) (12), with soft tissue
lesions type IIIA (Fig. 6). Surgical procedure included wound
debridement and stabilization by a bi-plane external fixator; at
the same time, open reduction for fibular fracture was
performed followed by osteosynthesis by a 3-mm Kirschner
wire. Radiologic control showed a good reduction for the
fibular fracture, with tibial length and axis conservation (Fig. 7
A-F). In fractures with massive articular loss, primary
arthrodesis becomes elective treatment (13-16), while in our
clinical case, due to the open fracture type IIIA and also to
relative delay of the surgical procedure, this technique was
postponed for the second operative step. In the second
operative step, at 2 months from the first admission (Fig. 8
A,B), a tibio-talar arthrodesis with fibular osteotomy was
performed together with articular surface preparation and bone
substitute grafting (Fig. 9 A-G). Intramedullary fixation was
applied by a locked nail, by retrograde insertion (Fig. 9 H.I).
Postoperative radiologic control showed a good alignment of
the articular surfaces, a good tibial axis reestablishment and an
accurate placement of the implant (Fig. 10 A,B).

Discussions

Current trends in tibial pilon fractures (17-19) support a

Figure 6. Tibial pilon fracture,
type 43C3/A0, with soft
tissue lesions type I1IA

Figure 5. (A-B) Tibial pilon fracture, type 43C3/A0
Early radiographies (front/side)

delay for the definitive surgical procedure in order to surpass
the acute trauma stage. Thus, it is recommended to stabilize
the fracture by an external fixator placed on the medial tibia
surface and then to proceed to a second step after 7-21 days.
Then, definitive surgical procedure is performed for tibia
osteosynthesis by an individual approach for each fracture
type (medial, anterior, antero-lateral) using MIPO technique

(20).
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Figure 7. (A-F) Tibial pilon fracture, type 43C3/AO. Postoperative
radiologic control, following stabilization with external
fixator on tibia and Kirschner wire on fibula

For the patient with the fracture type 43 C2/AO, we have
performed a single step surgical procedure, considering the age
and the loco-regional functional status; however, the
complications developed required a preoperative planning that

Figure 9. (A-I) Intraoperative
aspects of the tibio-talar
arthrodesis
(A-G); definitive
fixation by
intramedullary nail with /)
retrograde insertion (H,I)

Figure 8. (A-B) Tibial pilon fracture, type 43C3/A0. X-ray
at 2 months postoperatively (external fixation)

finally led to the standardization of the two-step operative
procedure. Complex fractures with an extended comminution
in the joint usually develop complications such as the post-
traumatic arthrosis.




Figure 10.

(A-B) Postoperative radiographic control, following
tibio-talar arthrodesis and final fixation by
intramedullary nail

Any digression from the optimal treatment for each type of
tibial pilon fracture (AO) may lead to severe complications as
nonunions, malunions with varus tibial displacement, implant
degradation, pseudarthrosis, stiffness and ankle arthrosis with
evolution towards spontaneous arthrodesis or even necrosis and
deep infections.

If plate osteosynthesis in tibia cannot be performed due to
extended soft tissue lesions, the tibia can be fixed temporary or
permanently by an intramedullary XS-nail (21). This method
is however reserved to minimally displaced ankle fractures, to
simple metaphyseal fractures (tip A) or to articular fractures
that can be reduced and fixed percutaneously by threaded
nails.

European trends regarding tibial pilon fractures advocate
CT usage following external fixator application as a standard,
in order to perform a direct three dimensional visualization of
the fracture fragments realignment; thus, intraoperative
decisions can be performed faster, improving further clinical
evolution.

Conclusions

The authors recommend the avoidance of any digression
from standard approach in these fractures due to possible
severe complications.

For tibial pilon fracture management, it is important to
follow the fracture type (according to AO) and the soft tissue
status at this level in order to apply the optimal treatment.
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Implants must be adapted not only to the fracture type but also
to the association between fracture and soft tissue lesions.

Current trends in tibial pilon fractures advocate the two-
step surgical management: application of the external fixator
followed by definitive implantation of locked anatomical
plates. To preserve soft tissues, the optimal approach will be
minimally invasive, using MIPO or percutaneous MIPO
techniques (MIPPO).

However, despite an excellent preoperative plan, a good
soft tissue management and a successful surgical procedure,
some results may be poor due to primary joint cartilage
impairment at the time of the injury.

References

1. Papakostidis C, Kanakaris NK, Pretel ], Faour O, Morell D],
Giannoudis PV. Prevalence of complications of open tibial shaft
fractures stratified as per the Gustilo-Anderson classification.
Injury. 2011;42(12):1408-15. Epub 2011/10/25.

2. Spirt AA, Assal M, Hansen ST, Jr. Complications and failure
after total ankle arthroplasty. ] Bone Joint Surg Am. 2004;86-
A(6):1172-8. Epub 2004/06/03.

3. Thordarson DB. Complications after treatment of tibial pilon

fractures: prevention and management strategies. ] Am Acad

Orthop Surg. 2000;8(4):253-65. Epub 2000/08/22.

McFerran MA, Smith SW, Boulas HJ, Schwartz HS.

Complications encountered in the treatment of pilon fractures.

J Orthop Trauma. 1992;6(2):195-200. Epub 1992/01/01.

5. Ristiniemi J. External fixation of tibial pilon fractures and
fracture healing. Acta Orthop Suppl. 2007;78(326):3, 5-34.
Epub 2007/05/01.

6. Crutchfield EH, Seligson D, Henry SL, Warnholtz A. Tibial
pilon fractures: a comparative clinical study of management
techniques and results. Orthopedics. 1995;18(7):613-7. Epub
1995/07/01.

7. Chan PS, Klimkiewicz JJ, Luchetti WT, Esterhai JL, Kneeland
JB, Dalinka MK, et al. Impact of CT scan on treatment plan
and fracture classification of tibial plateau fractures. ] Orthop
Trauma. 1997;11(7):484-9. Epub 1997/10/23.

8. Cetik O, Cift H, Ari M, Comert B. Arthroscopy-assisted com-
bined external and internal fixation of a pilon fracture of the
tibia. Hong Kong Med J. 2007;13(5):403-5. Epub 2007/10/05.

9. Guhl JE Ankle arthroscopy : pathology and surgical techniques.
Thorofare, N.J.: Slack Inc.; 1988. xii, 162 p., 24 p. of plates p.

10. Mitkovic MB, Bumbasirevic MZ, Lesic A, Golubovic Z.
Dynamic external fixation of comminuted intra-articular
fractures of the distal tibia (type C pilon fractures). Acta Orthop
Belg. 2002;68(5):508-14. Epub 2003/02/15.

11. Bonar SK, Marsh JL. Unilateral external fixation for severe
pilon fractures. Foot Ankle. 1993;14(2):57-64. Epub 1993/02
/01.

12. Beuran M, Negoi I, Paun S, Runcanu A, Gaspar B, Vartic M.
[Trauma scores: a review of the literature]. Chirurgia (Bucur).
2012;107(3):291-1.

13. Harris TG, Lee D. Arthroscopic ankle arthrodesis after tibial
pilon open reduction internal fixation. Foot Ankle Spec.
2011;4(3):188-93. Epub 2011/05/17.

14. Bahari S, Lenehan B, Khan H, McElwain JP. Minimally invasive
percutaneous plate fixation of distal tibia fractures. Acta Orthop
Belg. 2007;73(5):635-40. Epub 2007/11/21.

15. McDonald MG, Burgess RC, Bolano LE, Nicholls P]J. Ilizarov

b



110

16.

17.

18.

treatment of pilon fractures. Clin Orthop Relat Res. 1996
(325):232-8. Epub 1996/04/01.

Stasikelis PJ, Calhoun JH, Ledbetter BR, Anger DM, Mader
JT. Treatment of infected pilon nonunions with small pin
xators. Foot Ankle. 1993;14(7):373-9. Epub 1993/09/01.

Hak DJ. Anterolateral approach for tibial pilon fractures.
Orthopedics. 2012;35(2):131-3. Epub 2012/02/04.
Davidovitch RI, Elkataran R, Romo S, Walsh M, Egol KA.
Open reduction with internal fixation versus limited internal
fixation and external fixation for high grade pilon fractures
(OTA type 43C). Foot Ankle Int. 2011;32(10):955-61. Epub

19.

20.

21.

2012/01/10.

Poyanli O, Esenkaya I, Ozkut AT, Akcal MA, Akan K, Unay
K. Minimally invasive reduction technique in split depression
type tibial pilon fractures. ] Foot Ankle Surg. 2012;51(2):254-
7. Epub 2011/12/14.

Nast-Kolb D, Betz A, Rodel C, Schweiberer L. (Minimal
osteosynthesis of tibial pilon fracture). Unfallchirurg.
1993;96(10):517-23. Epub 1993/10/01.

Gehr ], Friedl W. (Intramedullary locked fixation and com-
pression nail (IP-XS-Nail): treatment of ankle joint fractures).
Oper Orthop Traumatol. 2006;18(2):155-70.



