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Two-stage arthrodesis of the ankle joint in the treatment of periprosthetic infection
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Introduction The main reasons for arthroplasty of the ankle joint are osteoarthritis in the terminal stage (posttraumatic
or idiopathic), purulent arthritis and oncology. Publications devoted to the problems of infectious complications after
arthroplasty of the ankle are not numerous. The rate of periprosthetic ankle infection varies from 2.4 % to 4.7 % of cases;
and the predisposing factors include diabetes mellitus, previous history of operations on the joint and the duration of the
arthroplasty procedure. The restorative strategy for periprosthetic infection involves diagnostic measures (hematological,
radiological, microbiological, radiologic, cytological) and surgical treatment. The variants of surgical treatment of
periprosthetic infection of the ankle joint are revision arthroplasty (single- or two-staged), arthrodesis (using external fixation
devices and intramedullary nail) and amputation. Moreover, along with surgical intervention, a long-term course of etiotropic
therapy (antibacterial and/or antifungal) is mandatory. Methods The result of treatment of a patient with periprosthetic
ankle infection using a two-stage arthrodesis procedure was analyzed. Results The medical measures arrested the purulent
inflammatory process and enabled the weight-bearing function of the limb. Discussion Two-stage arthrodesis of the ankle
may be one of the options for treating periprosthetic infection aimed at maintaining the support function of the limb and its
length without the use of additional orthopedic procedures, such as osteotomy for lengthening to cover the post-resection
bone defect, thereby reducing the risk of possible complications (damage to the main vessels and nerves in the area of the

osteotomy) and the period of surgical rehabilitation of the patient.
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The main reasons for ankle joint arthroplasty are
osteoarthritis in the terminal stage (posttraumatic or
idiopathic), purulentarthritisand oncology. Publications
devoted to the problem of infectious complications after
arthroplasty of the ankle are not numerous. The rate of
periprosthetic ankle infection varies from 2.4 % to 4.7 %
of cases; and the predisposing factors include diabetes
mellitus, previous history of operations on the joint
and duration of the arthroplasty procedure [3-6]. The
treatment strategy for periprosthetic infection involves
diagnostic measures (hematological, radiological,
microbiological, radiological, cytological) and surgical
treatment [7, 8, 9]. The variants of surgical treatment of
periprosthetic infection of the ankle joint are revision
arthroplasty (single- or two-stage), arthrodesis (using
external fixation devices or intramedullary nail) and
amputation [10, 11]. Moreover, along with surgical
intervention, a long-term course of etiotropic therapy
(antibacterial and/or antifungal) is mandatory [12, 13].

We present a case of successful treatment of
periprosthetic infection of the ankle joint with a
technique of two-stage arthrodesis.

Patient Z., 32 years old, was admitted to our clinic
in October 2016 with a diagnosis of late chronic
periprosthetic infection of the left ankle joint (according

to Tsukayama) [14], chronic post-traumatic osteomyelitis
of the left tibia and talus, fistulous type, flexion-extension
contracture of the left ankle joint (Fig. 1). Concomitant
diseases were chronic viral hepatitis "C" of a minimum
activity, chronic bronchitis in remission.

At admission, the patient complained of the sinus
with discharge in the area of the ankle joint and
restricted range of joint motion.

Disease history The patient sustained a closed
fracture of the lateral malleolus falling from 1.5 height
in 2013. A plaster cast was applied for three months
at the hospital of his residence. In 2014, he started
to experience severe pain and limited function in
the left ankle joint. In September 2015, total joint
replacement was performed for left-side arthritis in
the terminal stage. In December 2015, pain in the
left ankle and increased body temperature appeared.
At his residence hospital, exposure and drainage of
purulent arthritis was performed twice. Then, a sinus
formed in the area of the involved joint.

When examined, the patient moved with crutches,
had severe pain in the left ankle joint. There was
no difference in limb length. At admission, the
functioning of the left ankle joint was rated with
29 points (AOFAS).
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Fig. 1 Local status before treatment a; radiographs of the left ankle joint b; c fistulograms of the left ankle joint

Radiographs showed that the implant components
were stable.

Blood tests confirmed the infectious process,
increased ESR (47 mm/h), other blood counts were
within the normal range.

The first stage of arthrodesis of the left ankle joint
was performed in October 2016 which included surgical
approach to the joint with excision of the sinus and the
old postoperative scar, removal of infected components
of the implant using a revision tool kit and radical
surgical debridement of the infection site. Tissues
were abundantly treated with antiseptic solutions
(lavacept and betadine) using ultrasound cavitation.
Next, a block-shaped spacer was implanted that was
produced from a pack of bone cement (40 grams)
impregnated with antibacterial drugs (5 grams of
vancomycin and 640 mg of gentamicin) (Fig. 2). The
wound was sutured in layers without drainage. Four
days after the operation, the results of an intraoperative
microbiological study were obtained harvested from
the tissues of the left ankle joint and from the surface of
the removed components of the implant and revealed
Staphylococcus aureus 10 x 4. The course of etiotropic

therapy was administered for six weeks (rifampicin and
augmentin). The limb was immobilized with a plaster
cast for a period of one month.

The patient was mobilized on the second
postoperative day assisted by an exercise therapy
instructor. Inpatient stay was 21 days.

The second stage of arthrodesis was performed in
April 2017 that included arthrotomy, removal of the
spacer, collection of tissues and spacer elements for
microbiological study. Joint tissues were abundantly
treated with antiseptic solutions (lavacept and
betadine) using ultrasound cavitation. Following
this, the articular cavity was tightly impacted by the
graft chips mixed with one gram of vancomycin. The
wound was sutured in layers without drainage. The
left lower leg and foot were stabilized with the Ilizarov
apparatus in order to produce compression at the level
of the joint (Fig. 3). The results of intraoperative
microbiological studies did not reveal any pathogenic
growth. Taking into account the microbiological
tests after the first operation, a course of etiotropic
therapy was prescribed for six weeks (rifampicin and
augmentin).
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Fig. 3 After the second stage of treatment: a radiographs of the left ankle joint; b local status

The patient was active on the second day after
surgery under supervision of an exercise therapy
instructor. The wound healed by primary intention.
The sutures were removed on days 17 to 19 after
surgery at his residence clinic. The duration of
inpatient treatment was 18 days. The dismantling of
the Ilizarov apparatus was performed five months
after the operation.

At one-year follow-up, exacerbation of the purulent
inflammatory process was not revealed. Clinical and
radiological signs of consolidation were between the
allograft and the bone tissue, no destructive changes were
observed; hematological markers of inflammation were
within normal limits (leukocytes - 5.5 x 10%L; ESR -
10 mm/hour; CRP - 3.9 mg/1). The functional condition
of the left ankle joint was 69 AOFAS points (Fig. 4).

Fig. 4 A year after treatment: a radiographs of the left ankle joint; b local status; ¢ result of the treatment
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The patients was satisfied with the outcome. He
does not use crutches and bears full weight.

Two-stage arthrodesis of the ankle joint is one of the
options for treatment of periprosthetic infection which
preserves the function and length of the limb without

additional orthopedic interventions, such as lengthening
osteotomies for a post-resection bone defect as well as
reduces the risk of possible complications (trauma to
the main vessels and nerves in the osteotomy zone) and
saves the time of surgical rehabilitation.
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