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ABSTRACT

Aim: Open fracture-dislocation of the ankle is a high-energy limp-threading injury, almost
always associated with vary grades of soft tissue damage. Stabilization of the tibiotalar
joint by Steinman pins is retrospectively evaluated and seems to favor the management
of the soft tissue damage and probably minimize the rate of complications in diabetic
patients.

Study Design: Retrospective case series study.

Place and Duration of Study: From 2003 to 2011, Department of Orthopedics and
Traumatology, University of Athens Medical School, KAT Hospital Athens, Greece.
Materials and Methods: 17 patients were admitted with a fracture dislocation of the
ankle. Twelve were featured as Oestern-Tscherne type Ill and 5 as type V. There have
been used Steinmann pins to provide a rigid stabilization of the ankle in anatomic
position, and available enough space to observe, follow and manage the soft tissue
damage during the entire period of treatment. Two groups were confronted according to
associated co-morbidity of diabetes mellitus.
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Results: At their last follow up visit, 14 patients were evaluated and the mean AOFAS
score was 86, 5. The mean follow up period was 18, 1 months. Five patients underwent
secondary arthrodesis of tibiofibular joint and in 4 patiens were observed non union of
the fibula. Intra operatively in 10 patients were observed osteochondral post-traumatic
lesions. In 3 patients the talus demonstrated signs of AVN at 7 months after trauma.
There was no statistical difference between the two groups studied.

Conclusions: Immediate débridement, irrigation, antibiotic therapy and use of
Steinmann pins to stabilize the tibiotalar joint are indicated in a way to reduce the
complication rates in diabetic patients. This technique seems to be effective and low
cost, evidenced by the unnecessary use of further wound and soft tissue treatment
operations.
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1. INTRODUCTION

Open fracture-dislocation of the ankle is a high-energy trauma injury, usually resulting from
motor-vehicle or contact sport accidents. Because of the ankles’ high stability established by
the ankle mortise, the ligaments and the tendons, commonly there is associated to ankles’
injury a malleoli fracture [1,2]. Also these complex injuries of the ankle almost always are
associated with vary grades of soft tissue damage [3]. Generally is regarded one of the most
limp-threatening injuries. The complications vary from infection and soft tissue necrosis to
amputation [4]. Depending on the soft tissue damage and their management strategy, the
optimal surgical technique decided for the fracture treatment is crucial and sometimes could
be very stressing to the treating surgeon and difficult to decide [5,6].

After meticulous surgical debridement, treatment options have been limited to minimal
internal fixation, external fixation and combination of these two [3,7]. The use of Kirschner
wires and Steinmann pins is also reported in this injures and recommended for diabetic
patients [8]. Today, the most common treatment for an open ankle fracture-dislocation is
considered to be the external fixation after repeated surgical debridement [3,4]. The internal
fixation of open ankle fractures in patients with and co-morbidities (Diabetes mellitus), the
complication rate and limp-threading is high [6,9]. Considering the soft tissue damage of the
injured area, a specific management protocol must be always followed in a way to minimize
the rate of complications and reoperations [1,10]. Negative pressure wound therapy (NPWT)
facilitates the wound healing and prevent or facilitates secondary soft tissue defect coverage
[11,12]. Free flaps are the gold standard for the treatment of soft tissue defects of the foot
and ankle area [13].

We believe that stabilization of the tibiotalar joint by Steinman pins favor the management of
the soft tissue damage and probably minimize the rate of complications (infections),
especially in diabetic patients with Oestern-Tscherne type Ill and V injuries. The aim of our
study is the retrospective evaluation of the complications, clinical and functional results of
minimal surgical approach (stabilization with Steinman pins) in cases of Oestern-Tscherne
type Il and V open fracture-dislocation of the ankle and to evaluate the technique in patient
suffering from co-morbidity as diabetes mellitus.
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2. MATERIALS AND METHODS

In the past nine years (from 2003 to 2011), 17 patients (12 males and 5 females), ranging in
age from twenty-seven to forty-two years (mean age 32,7 years) were admitted to our level
four trauma center with a fracture dislocation of the ankle and grave soft tissue damage.
There were 9 right and 8 left ankles. The mechanism of injury was in all cases a motor
vehicle accident. Two deferent groups of patients were encountered according to their co-
morbidity of diabetes mellitus. In six patients referred to our institution there was medical
history of diabetes mellitus, controlled by nutritional diet and per os medication at the time of
surgery at the time of surgery and at the rest eleven patients without such a clinical history.
All 17 cases involved an anterolateral dislocation with a concomitant fracture of the malleoli
but with varying degrees of soft tissue damage. All the injuries are classified as Gustilo 3B.
Twelve as Oestern-Tscherne type lll and 5 as type V. During the radiological evaluation
there were medial malleolar fractures in 2 patients, lateral malleolar fractures type Weber C
in 13 and bimalleolar fractures in 2 patients. There was a need of Negative pressure wound
therapy (NPWT) use for the soft tissue management in 7 patents and a free flap in 3 cases.

The associations between categorical variables were evaluated using the Fisher’s exact test.
Student’s t-test was used for comparisons between the groups. We performed all statistical
tests using SPSS® 20 statistical software (SPSS Inc, Chicago, IL, USA). P-values less than
0.05 were considered significant.

All patients were evaluated at the emergency department (Fig. 1); the wound was irrigated
with normal saline. Toxoid booster was administered and then the patient was transferred to
the operating theatre as soon as his or her condition deemed fit for surgery. The ankle and
the wound were irrigated again with bacitracin solution and normal saline. The dislocated
ankle was reduced in its anatomic position and held in place with two Steinman pins needles
placed from the inferior aspect of the calcaneous, through the talus and into the inferior
aspect of the tibia under fluoroscopic guidance (Fig. 2). Whenever was possible the wound
was then closed by primary intention with a suction drain in place. The Steinman pins
provide a rigid stabilization of the ankle in anatomic position and available enough space to
observe, follow and manage the soft tissue damage during the entire period of treatment
(NPWT and free flap). Intravenous antibiotics were routinely administered for seven to ten
days and after that only if it was dictated by the clinical picture. In all cases full weight
bearing was forbidden for the first three months.

Fig. 1. Antero posterior and lateral radiographs after reduction and stabilization of
tibio-talar articulation with two Steinmann pins (Patient no1)
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Fig. 2. Photographs preoperatively (a) and postoperatively (b) with the two Steinman
stabilization of the limb

The Steinman needles were removed at six weeks and were replaced by a cast. A
removable cast was applied in 10th week allowed range of motion exercises of the
tibiocalcaneal and subtalar joints and partial weight bearing was allowed (Fig. 3). All patients
were treated on an outpatient basis after hospital discharge. The demographic details of our
patients were documented together with the time elapsed between injury and definitive
surgical treatment and the complications encountered.

Fig. 3. Radiographs and pictures of an open fracture dislocation of the ankle(a),
preoperatively(b), ten weeks(c) and 21 weeks postoperatively(d) presenting excellent
range of motion.
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3. RESULTS AND DISCUSSION

The same surgical technique was followed in all patients. The mean time elapsed between
injury and final operative treatment was 7, 4 hours (range from 5 to 19 h). The mean follow
up period was 18, 1 month (range from 15 to 21). At their last follow up visit 3 patients were
missed and 14 patients were evaluated both radio graphically and functionally with the
AOFAS Ankle-Hind foot Scale score.

The mean AOFAS Ankle-Hindfoot Scale score at the time of the last follow up visit was 82,1
(range from 64 to 96) (Table 1). Intra operativelly were observed osteochondral post-
traumatic lesions in 7 out of 17 patient’s (Picture 3). In 3 patients the talus demonstrated
signs of AVN at 7 months after trauma. Five patients underwent secondary procedures and
arthrodesis of tibiofibular joint due to instability and pain of the ankle. Non union of the fibula
was observed in 4 patients who necessitated second operation whereby internal fixation of
the fibula and tibiofibular arthrodesis was done. In 8 patients, radiographic signs of subtalar
and tibiotalar arthritis were evident at 21 months after injury. There were 4 patients following
the treatment protocol that had a post operative infection controlled with repeated
débridement and intravenous antibiotic therapy according to antibiogram (Table 1). There
was no statistical difference between the two groups (co-morbidity of diabetes mellitus and
free of co-morbidities) with open fracture dislocation treated with this soft tissue
management protocol and surgical technique.

Pure talo-tibial dislocation without a combined malleoli injury is rare [1,2]. High energy
injuries interesting the ankle usually are associated with extensive soft tissue damage [3,4].
Even in a level four trauma center it is encountered approximately twice per year. Limp
salvage instead of amputation must be the primary goal for the treating surgeon. The
complications after these injuries varying from infection, avascular necrosis of the talus, tibio-
tala or/and subtalar post-traumatic arthritis to amputation [4,7]. Infection is a limp-threatening
situation and especially in patients with co-morbidities (diabetes mellitus). Complications
presented in diabetic patients sustained an open ankle dislocation-fracture are also the
impaired wound healing, malunion, non union, Charcot arthropathy. Most of the time
complications arrive by the injured soft tissue [7,8,14]. Treatment options and decision is
challenging with high rates of infection recurrence and amputation [6,8].

Immediate débridement and irrigation must be obtained to control the soft tissue damage
and the risk of soft tissue complications [7]. As in high energy pillon fractures, at open ankle
dislocation-fractures must be applied a staged procedure of limp length maintenance, soft
tissue management and redacted dislocation rigid stabilization. This can be a stage of
controlled treatment until soft tissue swelling diminished and the skin restored with only
wound minimal problems [10]. In cases where the soft tissue damage and the infection
cannot be controlled or managed is necessary the removal of hardware, the extensive
débridement of the area and the use of free flaps for the reconstruction [5,13]. Even at the
first stage of the treatment maybe would be necessary the use of negative pressure wound
therapy to facilitate the formation of granulation tissue on open wounds in the foot and ankle
area or shorter the healing time [11,12].
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Table1. Clinical and trauma characteristics of single patient, final outcome and AOFA Score

SI COMORBIDITY OESTERN- FRACTUTR SOFT ASSOCIATED AVN OSTEOARTHRITIS ARTHRODESIS AOFAS
no. TSCHERNE TYPE TISSUE LESSONS
TREATMENT

1 DM 0 WEBERC FF OCL AVN OA AD 64
2 - 1 WEBERC  NPWT - - - - 96
3 - \Y WEBERC  NPWT OCL - OA AD 71
4 DM 1 M.M.FRC - - - - - 90
5 - \Y WEBERC  NPWT - - - - 82
6 - 1 WEBERC - OCL - OA - 87
7 - 0 WEBERC - - - - - 96
8 DM \% BIM. FRC NPWT - AVN OA AD 64
9 - \Y WEBERC FF OCL - - AD 87
10 DM 1 BIM.FRC NPWT - - OA - 77
1 - 0 WEBERC - OCL AVN - AD 71
12 DM 1 WEBERC - - - - - 90
13 - 0 M.M.FRC - - - OA - 87
14 - 1 WEBERC  NPWT OCL - OA - 77
15 - 0 WEBERC - OCL - - - 96
16 - 1 WEBERC FF - - OA - 71
17 DM V WEBER C  NPWT - - - - 90

DM-=Diabetes mellitous, FCR=Fracture, M.M FRC=Medial maleolar fracture, BIM=Bimaleolar Fracture, FF=Free Flap, NPWT= Negative Pressure
Wound Therapy, OCL= Osteochondral Post-traumatic Lesions, AVN=Avascular Necrosis, AD=Arthrodesis, AOFAS=American Orthopaedic Foot

and Ankle Score
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Controversy exists regarding the fracture-dislocations’ treatment of these high energy
injuries. Minimal invasive stabilization, open reduction and internal fixation, external fixation
or combinations of these rigid osteosynthesis are the surgical options for dislocation-
fractures of the ankle [14,15]. The minimal invasive includes the external fixation, the
Kirschner wires or the Steinman pins [8,16].Complications from the osteosynthesis or the
rigid minimal invasive stabilization of the fracture-dislocation are staged in: perioperative
(malreduction, inadequate fixation, hardware penetration), early postoperative (wound
healing problems, tissue necrosis, compartment syndrome) and late (stiffness, tibiofibular
synostosis, osteoarthritis) [9]. Grade | and clean Grade Il open injuries are indicated for
reduction and minimal internal fixation [7]. External fixation with or without internal fixation is
an option in open grade Il floating ankle injuries [3]. Also external fixation has been used
with great success in high level trauma centers for limp salvage in ankle fracture-dislocation,
especially associated with extensive soft tissue damage or in diabetic patients [4,14].
Kirschner wires or the Steinman pins were used in patients with high energy and soft tissue
damage injuries in diabetic patients [8,14,16]. Many authors conclude that management of
the soft tissue injuries is the key for the successful treatment. This case series adds a new
concept of minimal rigid stabilization of ankles’ fracture-dislocation in a way to achieve
optimal management and control of the soft tissue damage in patients with or without co-
morbidities as diabetes mellitus.

Infection and arthritis should be expected establishing the necessity of a second operation.
The posttraumatic osteoarthritis is not a rare complication of this injury. It is reasonable to
expect at least some degree of subtalar or tibiotalar arthritis due to the use of Steinman
needles. Although only in almost half of cases in our series was identified subtalar arthritis,
we believe that our follow up time is relatively short and thus we are unable to safely assess
the incidence of arthritis. The prognosis for avascular necrosis of the talus is better with no
infections in closed injuries, whereas the risk of avascular necrosis was 20% in close and
18.2% in open injuries. Magnetic resonance imaging may be helpful in early diagnosis of
talus necrosis [17]. In our case series all our patients had open injuries with minimal amount
of soft tissues remaining attached to the talus. Nevertheless, only 3 out of 17 patients
developed AVN. The Steinman pins provided additional stability to the talus and maybe this
enhanced revascularization. Moreover, this technique shares some similarities with
subchondral bone decompression. Our small group of patients does not allow us to draw
safe conclusions about the risk factors that predispose to either complication.

4. CONCLUSION

Our results dictate that it is of great importance the immediate meticulous soft tissue
management and a careful open trauma protocol application, reduction of the open ankle
dislocation and rigid stabilization. Immediate débridement, irrigation, antibiotic therapy and
use of Steinman pins to stabilize the tibiotalar joint are indicated in a way to reduce the
complication rates in diabetic patients. This technique seems to be effective, low cost and
easy, facilitating the soft tissue treatment, evidenced by the use of further wound and soft
tissue treatment options.

CONSENT

A written informed consent was obtained from the patient (or other approved parties) for
publication of this case report and accompanying images.
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