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AMAÇ
Bu yazıda, distal tibia (pilon) kırıklarının cerrahi tedavi so-
nuçları, radyolojik ve klinik olarak araştırıldı.

GEREÇ VE YÖNTEM
2002-2009 tarihleri arasında cerrahi olarak tedavi edilen 
31 hastanın (25 erkek, 6 kadın; ortalama yaş 46; dağılım 
17-72 yaş) 32 ayağı değerlendirildi. Bu kırıkların 24’üne 
açık redüksiyon ve internal fiksasyon, 8’ine eksternal fik-
sasyon yapıldı. Hastalar ortalama 46 ay takip edildi. Has-
talar Teeny-Wiss fonksiyonel ayakbileği skorlamasına göre 
değerlendirildi. Radyolojik olarak kırık redüksiyon skorla-
ması Ovadia ve Beals kriterlerine göre yapıldı.

BULGULAR
Tip 2 kırıkların 9’unda (%47,4), tip 1 kırıkların 5’inde 
(%26,3) ve tip 3 kırıkların 5’inde (%26,3) mükemmel so-
nuç elde edildi. Tip 3 kırıkların 9’unda (%69,2) kötü sonuç 
elde edilmişken, tip 1 ve tip 2 kırıkların 2’sinde (%15,4) 
kötü sonuç elde edildi. Eksternal fiksatör uygulaması ile 
karşılaştırıldığında, çok iyi ve iyi sonuçlar anlamlı dere-
cede yüksek sayıda açık redüksiyon internal fiksasyon 
uygulaması ile elde edildi (sırasıyla, n=3, %15,8 ve n=16, 
%84,2; p<0.05).

SONUÇ
Pilon kırıklarının cerrahi tedavisinde, atravmatik yumuşak 
doku diseksiyonu, eklem yüzünün anatomik redüksiyonu, 
stabil bir tespit, erken hareket ve hastanın mobilizasyonu 
ilkelerine uyulduğunda başarılı sonuçlar alınabilmektedir, 
ancak bu prensiplere uyulmasına rağmen tip 3 kırıklarda 
travma sonrası artrit kaçınılmazdır.
Anahtar Sözcükler: Rüedi-Allgower sınıflaması; cerrahi tedavi; 
pilon tibia kırıkları. 

BACKGROUND
In this report, the surgical treatment results of distal tibia 
(pilon) fractures are analyzed radiologically and clinically. 

METHODS
Between 2002 and 2009, 32 feet of 31 patients (25 males, 
6 females; mean age 46 years; range 17 to 72 years) who 
were treated surgically for tibial pilon fractures were evalu-
ated. Open reduction and internal fixation were applied to 
24 and external fixation to 8 fractures. The patients were 
evaluated according to the Teeny-Wiss functional ankle 
score, and overall assessment of reduction was calculated 
radiographically according to the criteria of Ovadia and 
Beals.

RESULTS
While excellent results were achieved in 9 (47.4%) type 
2, 5 type 1 (26.3%), and 5 (26.3%) type 3 fractures, fair/
poor outcomes were obtained in 9 (69.2%) type 3 and in 2 
(15.4%) types 1 and 2 fractures each (p<0.015). Compared 
to the external fixation application, a statistically signifi-
cantly higher number of excellent and good outcomes were 
obtained with open reduction internal fixation application 
(n=3, 15.8% vs n=16, 84.2%, respectively; p<0.05).

CONCLUSION
If the principles of atraumatic soft tissue dissection, ana-
tomic reduction of the joint face, stable fixation, and early 
mobilization of the patient are complied with in the surgi-
cal treatment of pilon fractures, successful results can be 
achieved. However, in type 3 fractures, even if these princi-
ples are complied with, post-traumatic arthritis is inevitable.
Key Words: Rüedi-Allgöwer classification; surgical treatment; 
tibial pilon fractures. 
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Recently, the frequency of distal tibia intraarticu-
lar fractures has increased rapidly. A pilon fracture 
of the tibia involves the horizontal articular surface 
of the distal tibia with proximal extension. The main 
reasons are industrialization, prevalence of sports ac-
tivities, and increase in domestic and traffic accidents. 
The pilon fracture is an intraarticular fracture of the 
lower end of the tibia and can be associated with vari-
ous degrees of collapse and disintegration on the joint 
surface. One percent of lower extremity fractures and 
7-10% of all tibia fractures are pilon fractures.[1-3]

The usual mechanism of injury is axial loading of 
the limb through the ankle, with or without torsional 
load.[1,3,4] For the management of pilon fractures, vari-
ous methods are recommended, such as manipulation 
and plaster application, external fixation, vertical tran-
sarticular and percutaneous pin fixation of large frag-
ments and plaster application, stabilization of the fibu-
la, open reduction and internal fixation (ORIF) to both 
tibia and fibula, primary arthrodesis, and even amputa-
tion. However, the most commonly used method is the 
ORIF approach.[2,4-6] External fixation of intraarticular 
fractures relies on distraction.[2]

In the literature up to 1969, good results for pi-
lon fractures were achieved in fewer than 50%. Af-
ter Rüedi and Allgöwer introduced their open reduc-
tion techniques in 1969, they reported 71% good and 
excellent results for their four-year study. Heim and 
Naser[7] reported 90% good and excellent results in 
another study. 

The reason for the increase in good and excellent 
results is compliance to the ORIF principles intro-
duced by Rüedi and Allgöwer. The operation consists 
of four surgical steps. 1-Reduction and fixation of the 
fibula, 2- Reconstruction and fixation of the tibia joint, 
3-Filling of the metaphysical defect, which remains 
after the reconstruction of the joint, with autogenous 
spongious bone graft, and 4- Application of a support 
plate in order to prevent varus deformity, which might 
occur at a later stage.[2,8-14] 

In this study, the mid-term results of the ORIF 
method, which we applied to 31 patients with pilon 
tibia fractures, were evaluated in light of the literature.

MATERIALS AND METHODS
Between 2002 and 2009, we studied 32 ankles of 

31 patients (25 [81.25%] males, 6 [18.75%] females) 
in our clinic. Two senior attending surgeons treated 
all cases. Medical records, operative notes, and ra-
diographs were reviewed by a surgeon not involved 
in the care of the patients. They had been operated 
with the established diagnosis of pilon tibia fracture 
and presented regularly for follow-ups. The extrem-
ity distribution of the cases was as follows: 19 right 

(61.3%), 11 left (35.4%) and 1 bilateral (3.3%). The 
youngest patient in our study population was 17 years 
old, and the oldest was 72 years old, with a mean age 
of 46 years. When the etiology of the traumas was 
considered, there were 18 (58%) falls from a height, 9 
(29%) simple falls and 4 traffic accidents (13%). Thir-
teen of 32 patients with pilon fractures had open frac-
tures. According to Gustilo-Anderson classification, 
our open fractures were of type 1 (n=3; 23%), type 
2 (n=7; 53.9%), and type 3 (n=3; 23%), respectively. 
Twenty of our patients had 21 (65.6%) fibula lower 
end fractures. In 9 of our patients, there were 11 ad-
ditional orthopedic pathologies (Table 1).

For five of these accompanying additional patholo-
gies (45%), a surgical operation was applied, and the 
rest (55%) received conservative treatment. Mean 
hospitalization period of our patients was 15.8 (5-44) 
days. In the preoperative evaluation, standard antero-
posterior (AP) and lateral ankle radiographs and com-
puterized tomographic (CT) images of the affected 
ankle were obtained. The fractures were categorized 
according to Rüedi-Allgöwer fracture classification. 
According to this classification, 7 type 1 (21.8%), 11 
type 2 (34.2%) and 14 type 3 (44%) pilon fractures 
were treated.

First, the skin condition of the patients hospitalized 
with a tibia pilon fracture was evaluated and their 
neurovascular examinations were made. Then, radio-
logical examinations were performed. Skeleton trac-
tion from the calcaneus was applied to all patients 
with type 3 fractures, to 5 cases with type 2 and to 
4 cases with type 1 fractures, and the affected ankles 
were supported with a Braun’s brace. Traction was 
not applied to the patients with minimal soft tissue 
damage; they were instead placed into a brace with 
ample cotton pad support, their affected knees were 
elevated, and ice compression was applied. In patients 
with open fractures, we applied debridement and se-
rum isotonic irrigation in the operating room as soon 
as possible. We applied prophylaxis to prevent the de-
velopment of tetanus and gaseous gangrene. For type 
1 open fractures, we initiated treatment with a 1st gen-
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Table 1. Distribution of accompanying injuries to 
pilon fractures

Accompanying injuries Case number

Vertebra fracture 4
Calcaneus fracture 1
Scaphoid fracture 1
Radius fracture 1
Proximal tibia fracture 1
Patella fracture 1
Cuneiform fracture 1
Fibula fracture 1
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eration cephalosporin (cephazolin sodium; 1g intrave-
nous [iv]), while for type 3 open fractures, we started 
gentamicin (160 mg intramuscular [im] x 5 days) and 
metronidazole (500 mg iv x 3 days) therapy addition-
ally. After regression of the foot and ankle edema and 
preoperative anesthesia examinations, the patients 
were taken to surgery. Mean time from the hospitaliza-
tion to the operation was 10.7 days (1-28 days). For 32 
pilon fractures, ORIF (n=24; 75%) and external fixa-
tion (n=8; 25%) were performed.

Surgical Technique
During the surgical procedures performed on 21 

patients with a fibula fracture, firstly fibula fixation 
was applied to gain length according to the surgical 
technique suggested by Rüedi-Allgöwer. To fix the 
fibula, 1/3 tubular plate (n=9; 42.8%), intramedul-
lary wire (n=8; 38.3%), dynamic compression (n=3; 
14.2%), and semitubular plate (n=1; 4.7%) were used.

ORIF was performed for tibias using an antero-
lateral (n=2), anteromedial (n=19), or short anterior 
(n=3) approach. The surgeons tried to leave at least 7 
cm of healthy skin tissue between two incisions. After 
reconstruction of the tibia joint surface, osteosynthe-
sis was applied using K-wires, cancellous screws or 
cannulated screws. Stabilization of 3 pilon fractures of 
2 patients was achieved with these methods of osteo-
synthesis. In 21 fractures extending to the metaphysis, 
plates were applied because of inadequate fixation. For 
tibial fixations, a cloverleaf plate (n=2; 9.5%), or distal 
tibia lateral (n=2; 9.5%) or medial (n=17; 81%) com-
patible anatomic plates were used. Due to a metaphy-
seal defect, grafts were applied to 12 patients. After the 
scope examination of the fracture site, the previously 
applied tourniquet was opened, hemostatic controls 

were made, and a Hemovac drain was applied. The 
drain was removed on the 2nd postoperative day. The 
short leg brace was left in place. After postoperative 
regression of foot and ankle edema, active leg range 
of motion (ROM) exercises were started. In the 6th 
week, the patient was allowed to perform partial and 
at the end of the 3rd month full load-bearing exercises.

External fixation was applied to 4 patients with 
second- and third-degree open fractures and to 4 pa-
tients whose comminuted fractures could not be fixed 
using internal fixation materials. The ankle joints of 6 
of these patients were explored anteriorly with a 3 cm 
incision. For 4 patients, large fragments were reduced, 
fixed by means of K-wire, cannulated screws and 
spongious screws, and minimal osteosynthesis was ap-
plied. Afterwards, three pieces of 5 mm cortical nails 
were placed in the tibia and three pieces of 4 mm spon-
gious nails in the calcaneus, and then an Orthofix type 
monolateral external fixator was applied. The other 2 
patients were treated with the Ilizarov joint distraction 
method after fixation of the fibula without applying os-
teosynthesis to achieve the correct alignment. Before 
the surgery, all patients were given 1 g cephazolin iv 
injection. The same postoperative antibiotherapy was 
continued for 3 days as daily injections x3. After the 
first day of their hospitalizations, the patients received 
low molecular weight heparin (LMWH) prophylaxis 
until the 5th postoperative day. The patients managed 
with external fixation were mobilized with the aid of 
two crutches on the 1st day postoperatively. After doc-
umentation of radiological synostosis (approximately 
16 weeks postoperatively), the fixator was removed 
and full load-bearing was allowed. The patients with 
a circular type fixator were mobilized on the 1st day 
postoperatively with full load-bearing status.
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Fig. 1. (a) X-rays showing a comminuted tibial pilon fracture extending to the diaphysis in a 49-year-old man with type 
3 fracture, who was operated on the 11th day postinjury. (b) X-rays of the same patient after internal fixation 
with the use of plate and screws.

(a) (b)



Ulus Travma Acil Cerrahi Derg

The foot rings of the patients were removed in ap-
proximately the 10th week postoperatively. The oper-
ated ankle was mobilized. At approximately the 16th 
week, after the observation of callus formation radio-
logically, the fixator was removed (Figs. 1a, b and 2a, 
b).

RESULTS
The patients were evaluated according to the Tee-

ny-Wiss ankle symptom and functional ankle scores. 
In this protocol, the evaluation was made by compar-
ing the healthy ankle with a damaged ankle. According 
to these criteria, 32 pilon tibia fractures of 31 patients, 
who were monitored regularly, were evaluated. These 
patients were followed-up for an average of 46 months 
(8-97 months). In all of our patients, we achieved os-
seous union without a second intervention. The mean 
time to union was 16 weeks (10-25 weeks). Accord-
ing to the evaluation criteria, excellent (n=4; 12.5%), 
good (n=15; 46.8%), fair (n=6; 18.9%), and poor (n=7; 
21.8%) outcomes were obtained. The radiographs ob-
tained at the last follow-up were reviewed for union, 
loss of fixation, malunion, nonunion, and also for the 
quality of reduction according to Ovadia and Beals 
criteria. The results are listed in Table 2.

We did not detect any inadequacy of fixing mate-
rial as a complication in our patients. No case of pseu-
doarthrosis or varus collapse was seen in any of our 
patients. Skin necrosis developed on the postoperative 
wounds of 1 case with a closed Rüedi-Allgöwer type 
1 fracture and 1 case with Rüedi-Allgöwer type 3 and 
Gustilo-Anderson type 2 open fractures. These skin 
wounds were treated and healed with local dressing 
without the necessity of surgical intervention. In 4 of 
our patients, an infection developed on the postopera-
tive wound. Three of these 4 patients with superficial 
infections had type 2 and 1 of them had type 3 open 
fractures. These patients were treated and healed with 
surface wound treatment and antibiotherapy without 
the necessity of a revision operation. In 1 patient, a 
deep infection developed at a later stage. This patient 
had Rüedi-Allgöwer type 3 and Gustilo-Anderson 
type 1 open fracture. The fixing material was extracted 
from the patient. Debridement and antibiotherapy were 
applied. The patient recovered without any sequela. 
Sudeck’s atrophy in 6 (18.75%), late-term  synostosis 
in 3 (9%), and post-traumatic arthrosis in 7 (21.8%) of 
our patients developed postoperatively. Our patients 
with Sudeck’s atrophy healed using physiotherapy. 
Those with post-traumatic arthritis were monitored 
and informed about arthrodesis later. However, no ad-
ditional surgery was performed in any of our patients.

DISCUSSION
Pilon fractures generally occur after high energy 

traumas, and significant soft tissue injury is frequently 
present.[1-3] For these fractures, the severity of the trau-
ma, inadequacy of local blood circulation, frequency 
of complications, and the high risk of becoming dis-
abled have to be considered.[1,2,6]

Etter and Ganz[15] studied 41 patients with pilon 
fractures, and stated that sport traumas are the most 
common etiologic factor. In his series with 42 pa-
tients, Bourne[16] found that the main etiologic factors 
are falling from a height, followed by motor vehicle 
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(a) (b)

Fig. 2. Clinical pictures of the same patient showing good ankle joint range of motion: dorsiflexion (a) and plantar flexion (b).

Table 2. The mid-term results of the treatment for 
tibial pilon fractures

 Quality of reduction by fracture type

Fracture  Patient Anatomic Good Fair  Poor
type no

1 EF 1 0 1 0 0
1 ORIF 6 4 2 0 0
2 EF 2 0 2 0 0
2 ORIF 9 5 4 0 0
3 EF 5 0 2 2 1
3 ORIF 9 0 7 2 0
EF: External fixation; ORIF: Open reduction and internal fixation.



accidents. Ayeni[17] reported falling from heights, then 
simple falling, and thirdly traffic accidents as the main 
causes of pilon fractures. 

Heim and Nasser obtained 90% good results for 
patients with low energy traumas caused mostly by ski 
injuries. These types of traumas required ORIF. They 
had reported that the severity of the initial traumatic 
episode has a significant influence on the prognosis.
[2,18] In the etiologic analysis of the 32 pilon fractures 
we treated, we saw a parallel with the Ayeni series. 
We obtained poor treatment outcomes in cases with 
high energy traumas, which were proportional to the 
severity of the trauma, soft tissue damage and patient 
demographics. In our series, there were no cases of pi-
lon fractures secondary to ski injuries as was the case 
in the Rüedi series.

The type of the fracture (open or closed) also af-
fected the outcomes. In open fractures, the general 
approach to the management consists of debridement, 
irrigation and external fixator application.[19-22] For our 
patients with type 3 (n=2) and 2 (n=2) open fractures, 
we applied debridement, irrigation and an external 
fixator. We treated the remaining 9 patients with open 
fractures using secondary irrigation, debridement and 
then ORIF, as the soft tissue was suitable for this ap-
proach. These patients had type 3 (n=1), 1 (n=3), and 2 
(n=5) open fractures. The Teeny-Wiss ankle symptom 
and functional scores of patients with type 1 open frac-
tures were good while those of the patients who were 
operated due to types 2 and 3 open fractures indicated 
fair outcomes. The Teeny-Wiss ankle scores in 2 of 
our patients, who were treated with an external fixator 
due to type 3 open fractures, were indicative of poor 
outcomes. In one of those patients, superficial wound 
infection and degenerative arthritis developed during 
the postoperative period. The superficial wound infec-
tion was healed with antibiotherapy and dressing. For 
the treatment of degenerative arthritis, glucosamine 
was given and the patient was monitored. The patient 
was informed about the fact that arthrodesis may be 
necessary in the future. The Teeny-Wiss scores of 2 
of our patients, who were treated with an external fix-
ator because of type 2 open fractures, were sugges-
tive of fair outcomes. Surface wound infection also 
developed in these patients, and healed with dressing 
and antibiotherapy.

The aim in pilon fractures is to ensure a stable fixa-
tion after anatomical restoration of the injured joint 
and to initiate active movement of the ankle as soon as 
possible, while load is applied at a later time; however, 
this is not always possible. Primarily due to the soft 
tissue damage that also occurs because of the extreme 
trauma and defect in the joint and metaphysis, a stable 
osteosynthesis cannot be performed.

The timing of the surgery in pilon fractures has al-
ways been a matter of debate. Early surgery should be 
applied within the first 8 to 12 hours. Rüedi-Allgöwer 
applied early surgery for the injuries in their series, 
which were mostly ski injuries. Burn and colleagues 
applied late-term surgery (7-10 days after the incident) 
to their patients who had mostly high energy traumas. 
No significant difference between early and late sur-
gical outcomes was found.[23-26] The most important 
factor that determines the timing of the surgery is the 
urgent operability of the fractures. For instance, in 
some cases, in order to prevent skin and wound prob-
lems, the patients are not operated within the first 8-12 
hours, and the surgery should be postponed for 7-10 
days. We did not apply early surgery to any of our pa-
tients. In 4 of our patients, superficial wound infection 
developed, and was healed with dressing and antibio-
therapy. For a patient with type 3 fracture, a late-term 
deep infection developed. After fusion of the fracture, 
the plate was removed and the fracture healed after 
debridement and irrigation.

In fractures of the distal tibia extending to the joint, 
where functional good results can only be achieved 
in 50-60% of the cases, the main treatment principles 
remain: anatomical open reduction and rigid internal 
fixation and early mobilization and principles of late-
term load-bearing of the AO/ASIF group.[5,28,29] When 
different series are examined, the success rate in type 
1 and type 2 fractures is about 80%, while it is only 
40-50% in type 3 fractures. According to the literature, 
the functional results depend on the type of the frac-
ture, and as the fracture becomes more complex, the 
results will also worsen. In Bourne’s series with 50 pa-
tients, the results of the treatments based on principles 
of AO (Arbeitsgemeinschaft für Osteosythesefragen 
[Association for Internal Fixation Researches], which 
is an international organization that originated in Swit-
zerland) were significantly good.[4,30] The Teeny-Wiss 
ankle symptom and functional score average of our 
type 1 patients was 87 (76-94), of type 2 patients was 
85 (64-94) and of type 3 patients was 77.14 (64-96), 
respectively.

The external fixation of pilon fractures was first 
combined with open reduction by Scheck in 1965, and 
he reported successful results. With external fixation, 
the goal is to obtain reduction by using the ligamen-
totaxis property. However, in type 3 fractures, open 
reduction and minimal internal fixation of the joint 
might be necessary.

While in type 1 and type 2 fractures it is enough 
to include the tibia in the fixation procedure, in type 
3 fractures, the joint has to be included as well.[22,31,32] 
Otherwise, prevention of early joint movement and 
unfavorable healing of the cartilage might be encoun-
tered.

The mid-term results of treatment for tibial pilon fractures 
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We evaluated 32 pilon fractures of 31 patients 
treated in our clinic. Twenty-three of the fractures 
(72%) were caused by high energy trauma. Thirty-two 
pilon fractures were evaluated as type 1 (n=7; 21.8%), 
2 (n=11; 34.2%), and 3 (n=14; 44%), while 13 of them 
(40.3%) were open fractures. ORIF was applied to 24 
fractures and external fixation to 8 fractures. Indepen-
dent of the treatment type, the functional outcomes of 
18 patients with type 1 and 2 fractures were rated as 
excellent and good (78%) and fair (22%). In 14 pa-
tients with type 3 fractures, excellent and good (36%) 
and fair and poor (64%) results were obtained. In our 
series, which is in line with the literature, we also de-
termined that the success rate changes with the type of 
the fracture.

We believe that we obtained relatively better re-
sults (66%) with the ORIF method in the management 
of pilon fractures.

Pilon fractures are problematic fractures with high 
complication rates. The main factors that increase the 
complication rate and decrease the functional out-
comes are the type of the fracture (open or closed), 
severity of soft tissue injury, location of the open 
and joint fractures, and severity of the trauma.[1,6,33] 
The complications we encountered in our series were 
post-traumatic degenerative arthritis (22%), reflex 
sympathic dystrophy (21%), surface wound infection 
(12.5%), late symphysis (9%), skin necrosis (6.25%), 
angulation (3%), and late infection (3%). Our results 
are in parallel with the literature findings.

Late arthritic changes are among the most im-
portant complications seen after the surgery of pilon 
fractures. They depend on the type of fracture, joint 
cartilage damage, and the type of the trauma. Our pa-
tients with post-traumatic arthritis had types 1 (n=1), 
2 (n=1), and 3 (n=5) fractures, respectively. In 5 of 
the 14 patients with type 3 fractures, post-traumatic 
arthritis developed. These results agree well with the 
literature findings.

It is known that degenerative changes occur de-
pending on the success of the reduction. However, the 
damage in the joint cartilage during the trauma can 
cause degenerative arthritis in the late period even if a 
successful anatomical reduction was achieved.

To achieve successful results in the treatment of pi-
lon fractures, a very good preoperative planning has 
to be made. Successful results can be achieved with 
atraumatic soft tissue dissection according to biologi-
cal principles, anatomic restoration of the joint sur-
face, if necessary, rigid fixation using a bone graft, 
movement of the ankle in the early postoperative 
period, and late-term load application. Especially in 
advanced type 3 fractures, where an anatomical joint 
reconstruction is impossible, and also in polytrauma-

tized patients, acceptable results can be achieved with 
an external fixator application. However, there is no 
single successful treatment method that can be applied 
to all pilon fractures. Each fracture has to be treated 
individually and a treatment in compliance with surgi-
cal principles has to be well-planned.
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