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Actuality. The annual grow of injuries of locomotor system and bone fractures in World
Health requires well-trained specialists and new treatment modalities to solve the problem. This
tendency was found in USA for 1990 — 2010 years period, and is very similar in other countries [1].
Among all fractures tibial fractures are very disabling and occur in 12,1 % of cases. The most common
reasons are: vehicle accidents, sports injuries, that happens in 19-22 patients per 10000 population in
Europe and North America. In many cases these fractures require surgical management. For fractures
involving the joint surface further complications occur, such as joint stiffness, osteoarthritis, aseptic
necrosis of articular surfaces, ankylosis, infection complications, etc [2, 3, 4]. The factors that affect
treatment results may be patient related, injury related and doctor related, so the last one we can
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improve by implementation of modern and advanced education on all steps of doctors training —
student, resident, young doctor [5]. To prevent joint stiffness open reduction and internal fracture
fixation is used. That allows better positioning fracture fragments forming joint surface and improve
outcome. Osteoarthritis is one of the most unwanted outcomes. One of the main goals of treatment is
to prevent its development and progression to the advanced stage. In many cases advanced
osteoarthritis should be treated with total knee arthroplasty or total ankle arthroplasty later on, with
significant expenses [6, 7, 8]. As surgical management of these injuries remains controversial — some
authors advocates external fixators application, others — primary joints arthroplasties, but for majority
of them internal fracture fixation is the main choice [9, 10, 11, 12].

The aim of research was to analyses treatment results of patients with tibial intraarticular and
periarticular fractures after surgical treatment.

Materials and methods. The study was performed in Traumatology and Orthopaedics clinical
department of Bukovinian State Medical University based in Chernivtsi Emergency City Hospital and
Propedeutics of Internal Medicine department of Bukovinian State Medical University since
01.01.2018 till 30.11.2019. Clinical cases when intraarticular and periarticular fractures of proximal
and distal ends of tibia were treated with internal fracture fixation with plates and screws. The follow-
up was performed within the period from three months to 26 months with average of 12.5 months. The
following methods of examination were used - clinical, radiographic, CT and MRI tomography.

Results and discussion. Surgical treatment of intraarticular tibial fractures was performed in
186 patients with certain fractures and 106 patients of them (57 %) were available for follow-up. AO
principles of fracture management were used according to the fracture pattern that was previously
analysed [13]. Those were 55 cases of proximal tibia fractures, and 51 case of distal tibia fractures
(including malleolus). Fractures were divided in tree groups — fractures surrounding joint but not
involving its articular surface, fractures partially involving articular surface of knee or ankle joint, and
fractures completely involving articular surface. All fractures that underwent surgical treatment were
displaced fractures where the level of displacement was greater then 2 mm and those that required
open reduction. Standard surgical approaches were used [14, 15, 16, 17]. Previous attempts of close
reduction failed or were not performed, as it was considered not possible basing on our clinical
experience to reduce these fractures in a close way. Average period of surgery was from 7 to 12 days
after admitting to the hospital, as early surgical procedures is not recommended by many authors [18,
19, 20, 21]. Within this period skeletal extension was used to immobilize distal tibial fractures that
was applied at the calcanial bone. In some cases external fixators were used as first step. For proximal
tibial fractures skeletal extension was used only for cases with severe displacement. For fractures with
some impaction of tibial condyles brace was used instead. Non-surgical treatment included diuretics
(furosemid 20 mg twice per day), L-lysin-escenate 10 ml intravenously daily. Surgeries were
performed on the day when swelling was decreased.

Patients that were included in the study were cases when locking heard screws and plates were
used for fracture fixation. No other external support — brace or plaster bandage were used. Early
movements were allowed for all patient just after sutures were removed. The follow-up X-rays were
performed in 1, 2, 3, 6 and 12 mount period to check the process of fracture healing and the state of joint
surface. There were 12 patients with osteoarthritis revealed in the follow-up, 4 cases for the ankle joint, and
8 for the knee joint. Those patients were complaining on pain and restriction of movement in joint in
different periods after surgical treatment. As it was previously described by Rashid et al [22] there are some
cases of proximal tibial fractures that were present already before the fracture, and were revealed on
preoperative and after operative X-rays. In these cases degenerative changes are usually progressing after
fracture despite correct surgical treatment and after surgical care. There were 5 cases in our study with
osteoarthritis of knee (4 cases) and ankle (1 case) joint that were developed in more progressive stage after
surgical treatment. The patients with osteoarthritis were treated later-on in either Traumatology or in the
Internal Medicine departments with administration of nonsteroid antiinflamentory drugs, local
physiotherapy, massages, non- or partially weight-bearing exercises, chondroprotective drugs containing
glucoseaminoglycans and hondroitinsulfate twice dally for 1 month and once per day for the next tree
months. 7 patients were additionally treated with intraarticulary injections of chondroprotective drugs —
hyaluronic acid 1,8 % - 2,0 ml were injected 5 times with the interval of one week. In all cases we observe
clinical improvement, but for the cases when intraarticular injections were performed the pain relieve
started earlier and was more prolonged. Though results of intraarticulary injections of hyaluronic acid in
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some studies are controversial, our clinical experience show improvement after these procedures [23]. As
an example we can present a clinical case of patient K, 41 y.o. that was admitted in 3 month after surgery.
Open reduction internal fixation of comminuted fracture of distal metaepiphyses of tibia and fibular bones
with plates and screws was performed. X-rays shows signs of fractures healing and moderate osteoarthritis
of left ankle joint (Fig. 1). It was developed despite of the nice reduction due to the high energy mechanism
of injury. Clinically the patient was complaining on painful movement in left ankle joint, though he was
applying partial weight bearing for it. There was local swilling and some joint stiffness in the joint. After
treatment course patient got significant pain relive and was discharged for ambulatory treatment.

e

Fig.1. Patient K, 42 y.o., 3 month after surgery — open reduction and internal fracture fixation of
comminuted fracture of distal metaepiphysis of tibia and fibular with plates and screws

As there were 12 patients with OA it was up to 11,7 % of those patients that were followed-up.
Compared with reported by Harris et al 39 % of such complications that were significantly less [24].
But taking into account that almost one third of his cases were open fractures with much higher
potential for development of osteoarthritis. His study presented 11 cases of osteoarthritis in open
fracture group. Those were treated with ring external fixator with no early movement in ankle joint.
And even some other close fractures presented in the study were fixed with external fixator with no
early movement in the joint, that we consider as predisposing factor for development of osteoarthritis.
In our study vice a verse all fractures were close and early movements were applied, that in our
opinion improved local blood supply, muscles activity and was considered, as positive factor for
prevention of osteoarthritis [25, 26, 27]. Another positive factor was early removal of metal fixation
devices. In our patients average removal rate for distal tibial fractures was 28,6 %, and for proximal
tibial fractures it was 35,6 %. Those surgeries were performed in the first 1-2 years and that slower
down the development of osteoarthritis. Though despite severity of these injuries proper management
can led to good and satisfactory results for these fractures [28].

Conclusions. Results of treatment depend from many factors, such as quality of surgical
reduction of bone fragments, stability of fixation, active movements and late weight bearing.
Important role the treatment in rehabilitation period plays such factors, as warming procedures,
chondroprotective drug administration, intraarticular injection of hyaluronic acid, stretching physical
exercises. These methods allow to decrees amount of cases with severe osteoarthritis, as well as slow
down the process for other cases with intraarticular fractures that underwent open reduction and
internal fracture fixation.
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