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Aims
The aim of the study was the development and clinical approbation of the method of treatment of pu-

rulent arthritis with the formation of ankle ankylosis.
Materials and Methods
Twenty-two patients underwent surgery after ankle trauma complicated by inflammation (18 male and 

4 females ranging in age from 28 to 62). To open the ankle joint, an anterior approach was used. After open-
ing the cavity of the joint, surgical treatment of the purulent-necrotic focus with necrotic sequestrectomy 
and resection of the tibia and talus bones were performed within the limits of healthy bone tissue, after 
which a compression/distraction device was applied. Distraction in the area of the resection of the tibia 
and talus bones artificially created a cavity in the ankle joint simultaneously. Through additional punctures 
in the projection of external and internal ankle bones, a perforated drain was placed in the created cavity. 
[Bonesaw-lines] of the tibia and talus bones were drawn together to the dimensions of the drain tube. In 
the postoperative period, sanitation of the purulent-necrotic focus was performed by means of continuous 
draining of the created cavity with antiseptic solutions. After the bacterial inoculation cultures were negative 
three times, the draining tube was removed, and gradually the tibia and talus bones were moved closer. The 
external fixation device was switched to the mode of consistent stabilisation with the possibility of putting 
weight on the damaged extremity. Fixation in the device continued until the X-ray picture of bone ankylosis 
in the ankle was obtained

Results
For all patients we were able to achieve stable remission of the inflammation process and formation of 

a strong bone ankylosis in the ankle. The sanitation period of the purulent-necrotic focus was 14–16 days. 
After removal of the drain and compression in the external fixation device, the patients were allowed 
to move on crutches with moderate weight on the operated extremity. Duration of fixation in the device 
was 16–20 weeks. During 5 years of continuous follow-up, no relapses of inflammation in the ankle joint 
were observed.

Conclusions
The suggested method makes it possible to solve the problem of ending inflammation in the ankle by 

means of forming bone ankylosis during surgical treatment of purulent osteoarthritis.
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INTRODUCTION
Presently, the damage of distal ankle 

bones is the most common type of injury. 
Their rate reaches 20-40% of all lower limb 
fractures [1]. It is not always possible to 
extend the indications for osteosynthesis, 
which inevitably leads to an increase in the 
rate of post-operative complications char-
acterized by an inflammation in the joint 
cavity. Often, septic inflammation of the 
ankle joint develops after open fractures of 
ankles, gunshot wounds or as a secondary 
complication in patients with osteomyelitis 
of the inferior metaepiphysis of the tibia, 
astragalus or calcaneus bones [2]. The treat-
ment of post-traumatic septic arthritis is an 
acute problem in modern traumatology. Ac-
cording to the published data, the share of 
septic infections in the ankle joint is about 
38.5% of all the septic-inflammatory pa-

thologies of major joints [3]. The peculiari-
ties of the structure of the ankle joint con-
tribute to the quick onset and severe devel-
opment of the inflammatory process. Septic 
infection in the ankle joint is characterized 
by persistent development and frequent 
recurrences. Major difficulties in the treat-
ment are caused by a deficit of soft tissues, 
their trophic alterations, and high bacterial 
content on the skin. Often, a conventional 
treatment that includes joint punctures and 
antibacterial therapy is unsatisfactory. For 
this reason, active surgical sanitation in the 
treatment of septic arthritis of the ankle 
joints a priority [4].

An important element in the treatment 
of the septic-necrotic process is active 
drainage of the inflammation foci. Due to 
the peculiarities of this anatomic structure, 
the drainage of the ankle joint is almost 
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impossible, only astragalectomy can pro-
vide favorable conditions for the drainage 
of the joint. The proposed method of surgi-
cal treatment of septic arthritis of the ankle 
joint includes artificial creation of a cavity 
in the joint and its active sanitation with 
further compression of the two joint sur-
faces of the astragalus and tibia by external 
fixation. 

The study was aimed to develop and 
clinically test a new technology of the treat-
ment of septic arthritis with the formation 
of bone ankylosis of the ankle joint.

MATERIALS AND METHODS
The clinical group of observation in-

cluded 22 patients with ankle joint injuries 
complicated by an inflammatory process 
that underwent treatment from 2010 to 
2016 at the Department of Septic Surgery 
of the Scientific Research Institute of Trau-
matology, Orthopedics and Neurosurgery. 
The clinical group included 18 men and 
4 women aged 28-62 years old. 

The present study was approved by the 
local ethical committee. The aim and meth-
ods were explained to the participants who 
signed the form of the informed consent for 
the examination, treatment, and publication 
of the obtained data.

The pre-operative period included the 
clinical examination of patients, evalua-
tion of the degree of involvement of soft 
tissues in the inflammatory process, labora-
tory diagnostics (general blood assay, the 
biochemistry of blood and coagulogram), 
X-ray imaging of the injured ankle joint for 
the evaluation of the degree of the damage 
of bone structures. Computed tomography 
was performed for the specification of the 
spatial position of the bone structures that 
form the ankle joint, evaluation of the in-
volvement of astragalus and tibia into the 
inflammation process, and identification of 
septic pockets. Patients with synovial fis-
tula underwent a contrasting study. For the 
evaluation of the sensitivity of pathogen 
microflora to antibiotics and indication of 
rational antibiotic therapy in the post-op-
erative period, the bacteriological study of 
the synovial fistula discharge (or punctate 
of the ankle joint) was performed. 
The technique of surgical intervention 

Surgical treatment for septic arthritis of 
the ankle joint was performed as follows. 

The patient was placed in a supine position 
on the orthopedic table. The surgery was 
performed under regional or intravenous 
anesthesia. After the preparation of the sur-
gical site, the synovial fistula was used for 
staining the area of septic-necrotic foci of 
the ankle joint with a solution of brilliant 
green. The anterior approach was used for 
the exposure of the joint. This incision ex-
poses the tibiofibular syndesmosis, the an-
terior surface of the fibular, the neck of the 
talus, and the articular cavity of the ankle 
joint. If the synovial fistula was located in 
the projection of the incision, it was dissect-
ed during the joint exposure. If the synovial 
fistula was located outside the projection of 
the incision, it was dissected with a separate 
incision to the depth of the soft tissue dam-
age. After the exposure of the joint cavity, 
surgical treatment of the septic-necrotic fo-
cus was performed with necrosequestrecto-
my and resection of the tibia and astragalus 
within the area of healthy tissue. Further, 
the Ilizarov apparatus with three external 
supports was mounted. Figure 1 shows the 
layout of the surgical techniques. For the 
formation of proximal basic support of the 
external fixation via the distal metaepiphy-
ses of the tibia and astragalus, two pins (1) 
were installed crosswise and fixed in the 
first ring frame. A percutaneous pin (2) was 
inserted via the diaphysis of the tibia and 
fixed on the second ring frame. For the for-
mation of the distal basic support of the ex-
ternal fixation, pins with support plates (3) 
were inserted via the calcaneal and metatar-
sal bones towards each other and fixed on 
the third ring support. By the distraction in 
the area of resection of the tibia and astrag-
alus, a cavity in the ankle joint was created. 
Via this cavity, additional punctures were 
made in the projection of lateral and me-
dial malleolus. A perforated polyvinyl chlo-
ride tube (4) was placed in the soft tissues 
and fixed it on the skin with loop sutures. 
Bonesaw-lines of the tibia and astragalus 
were brought closer to each other to fit the 
size of the drainage tube (Figure 1). 

The wound was closed with loot su-
tures. The sanitation of the created cavity 
via the drainage tube was performed with 
antiseptic solutions for 10-15 minutes on 
the operating table. The volume of the liq-
uid was up to 1-2 L. Antibacterial therapy 
was performed for 7-10 after the surgery. 
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The choice of drugs depended on the results 
obtained from the bacteriological study of 
the sensitivity of pathogenic microorgan-
isms to antibiotics. 
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Fig. 1. The layout of the surgical technique 
for the treatment of septic arthritis 

of the ankle joint 

In the post-operative period, sanitation 
of septic-necrotic focus was performed by 
constant draining of the formed cavity with 
antiseptic solutions for 10-14 days. The la-
vage of the cavity was performed with a 
0.5% water solution of chlorhexidine or 5% 
water solution of argovit. Twice a day, the 
drainage tube was closed and a 10% solu-
tion of betadine or a solution of antibiotic 
was injected into the cavity for 20-30 min-
utes. Every 3rd day, bacteriological control 
was performed by the bacteriological study 
of the lavage liquid. When sterile culture 
was obtained three times, the perforated 
tube was removed. After the removal of 
a drainage tube, tibia and astragalus were 
gradually drawn together in the apparatus 
of external fi xation. The external fi xation 
was switched to the mode of stabilization 
with the damaged limb support. The fi xa-
tion in the apparatus continued to the for-
mation of the radiological picture of the 
bone ankyloses in the ankle joint. Indica-
tions for the removal of the transcutaneous 
fi xation are radiological features of the for-
mation of the osteal block, lack of mobility 
in the joint, and pains during the clinical 
probe. The time of the apparatus removal 
was defi ned individually depending on the 
radiological dynamics of the formation of 
osteal regenerate [5].

RESULTS
The proposed technology of the treat-

ment of septic osteoarthritis in the ankle 
joint was used in 22 patients. In all the cas-

es, a stable remission of the infl ammatory 
process and formation of the bone ankylo-
ses in the ankle joint was observed. 

Patients’ hospitalization for long-term 
treatment of septic-necrotic focus was 14-
16 days. Two days after the surgery, the 
patients were mobile and self-suffi  cient in 
movements and care. After the removal of 
the drainage and compression in the exter-
nal fi xation, the patients were allowed to 
walk with a moderate load on the operated 
limb using crutches.

The time of fi xation varied from 16 to 
20 weeks. When the external fi xation was 
removed, the patients had to use crutches 
for 4 more weeks constantly increasing the 
load on the operated limb. By the end of the 
month, the limb supporting function com-
pletely restored. 

The economic eff ectiveness of the tech-
nology is based on the lack of recurrence 
of the infl ammation of the ankle joint for 
5 years that does not require repeated inpa-
tient treatment. 

During the treatment, two patients had 
marginal necrosis in the area of the post-
operative wound, which was associated 
with the defi cit of soft tissues involved in 
the infl ammatory process that healed with 
secondary retention. In three cases, superfi -
cial infl ammation of soft tissues in the area 
of the inserted pins was registered. These 
complications were prevented by a rational 
choice of perosseous elements or titan pins 
with bioceramic covering [6].

To illustrate the proposed method, a 
clinical case of a long-term recurring in-
fl ammation process in the ankle joint de-
veloped as a complication after an open 
malleolus fracture is presented. 

Patient A. aged 43 years old was ad-
mitted to the hospital with the diagnosis: 
recrudescence of chronic osteomyelitis of 
the distal metaepiphysis of the left tibia. 
Fistulous form. 

Earlier, the patients had several surger-
ies for chronic osteomyelitis of the left mal-
leolus and foot at the local hospital. The 
treatment resulted in the formation of the 
ankyloses of the foot arch joints and ante-
rior part of the foot, which is presented in 
Figures. The patient underwent arthrotomy 
of the ankle joint with the dissection of the 
fi stula. After the removal of necrotic tis-
sues, the resection of articular surfaces of 
the astragalus and tibia was performed in 
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the area of healthy bone tissue. A three-
support external fixation was installed on 
the left lower leg and foot. The distraction 
was provided and a perforated drainage 
tube was inserted in the ankle joint cavity 
(Figure 2A) (the drainage tube is marked 
with an arrow). Two weeks after the period 
when the sterile culture was obtained three 
times, the drainage tube was removed. A 
compression of bonesaw-lines of the as-
tragalus and tibia was performed (Figure 2B).

          А

          B

Fig. 2. X-ray imaging of the joint ankle of Patient A.:  
A – after the installation of the drainage tube in 

the joint cavity;  
B – after the removal of the drainage and compression 

of bonesaw-line of the astragal and tibia. 

Three and a half months after the treat-
ment, the control X-ray image revealed a 
formation of osteal ankyloses in the area of 
articular surfaces of the astragalus and tibia 
(Figure 3).

Fig. 3. X-ray imaging of the ankle joint of patient 
A. in 5 months after the surgery 

The external fixation was removed. 
The patient was adapted to walking with 
crutches with a constant increase in the 
load on the left foot. Five months after the 
treatment, the patient started to move with-
out additional support. Pain syndrome re-
solved. No recurrence of the inflammation 
was registered for 5 years. 

CONCLUSIONS
The proposed method of treatment of 

septic arthritis of the ankle joint proved its 
effectiveness in the clinical practice. The 
treatment provided a 5-year and more pe-
riod free of recurrence in patients who were 
treated for inflammation. The method pro-
vides the resolution of the inflammation due 
to the formation of optimum conditions for 
the sanitation of the septic foci by the cre-
ation of an artificial joint cavity. It also pro-
vides optimum conditions for the formation 
of bone ankylosis in the area of the ankle 
joint by means of controlled compression in 
the external fixation. It should be noted that 
the use of the proposed method in clinical 
practice does not require additional expens-
es. It is performed with standard parts of the 
apparatus of external fixation and available 
medical consumables. High clinical effec-
tiveness, simplicity, and availability of the 
proposed method allow the authors to rec-
ommend it not only in specialized scientific 
research institutes but also by traumatolo-
gists in the municipal, oblast, regional, and 
republic hospitals.
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