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Analysis of the current state of treating intra-articular
factures of the calcaneus

Abstract. The paper considers the problem of treating fractures of the calcaneal bones, features of application
of surgical freatment methodology that provides anatomical reposition, osteoplasty and stable functional
osteosynthesis. The analysis of the methods for conservative and surgical freatment of infra-articular fractures
of the calcaneal bones was performed, the advanfages and disadvantages of fechniques used today were

identified.
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Introduction

Fractures of the calcaneus belong to high-energy trau-
mas that lead to serious injuries of the locomotor system.
Patients with intra-articular fractures of the calcaneus lose
their ability to work for a long period of time, and in many
cases they become disabled due to a number of complica-
tions (pain, swelling, deformities). Fractures of the calca-
neus account for 1-2 % of all fractures of skeleton and up
to 60 % of fractures of tarsus in the structure of locomo-
tor system injuries [1, 2]. Fractures of the calcaneus occur
3—11 times more often in men than in women. Fractures
of both calcanei are observed in 11.7—20.7 % of cases,
and their combination with other injuries of the locomo-
tor system occur in 35.4 %. These fractures result from
high-energy traumas, direct action of destructive forces
on the heel, falling from a height (catatrauma) or traffic
accidents. The complex anatomy and diversity of types of
fractures of the calcaneus cause difficulty in treating pa-
tients with these injuries. Treatment of damaged articular
surface of the calcaneus of talocalcaneal joint is an espe-
cially difficult task in treating patients with fractures of the
calcaneus. The share of such injuries accounts for 75—80 %
of fractures of the calcaneus [3—5]. Due to significant dif-
ference in the literature data regarding rational approach
to the treatment of fractures of the calcaneus and their
consequences, the comparative analysis of the results of
treatment of these injuries with conservative and surgical
methods was conducted.

Goal of the thesis: to analyze the effects of conservative
and surgical treatment of intra-articular fractures of the cal-
caneus.

Materials and methods

The results of clinical observation of 142 patients with
intra-articular fractures of the calcaneus formed the basis of
the present thesis. Patients have been hospitalized in the 1%
and 2™ trauma departments of the Communal City Clini-
cal Emergency Hospital of Lviv in the period from 2006 to
2015.

The patients examined were aged from 19 to 84. The
average age of the victims was 42.9. There were 111 men
(78.2 %), and 31 women (21.8 %). 67 (47.1 %) victims were
hospitalized in a state of alcoholic intoxication. 130 patients
had unilateral lesion, and 12 patients had bilateral lesion.
[solated injuries were in 47 patients. In 95 patients calcaneal
fractures were a part of a multiple trauma. Direct mecha-
nism of injury of the calcaneus was mainly associated with
catatrauma, observed in 103 (72.5 %) patients.

Primary causes of catatrauma were negligence at work
performed at home (falling from trees, roofs, stairs, balco-
nies, into a hole, etc.), there were 77 (74.8 %) such observa-
tions; accidents related to safety rules violations (falling at a
construction site, from a floor, or into sewers or inspection
hatches, etc.) made up 9 (8.7 %); 17 (16.5 %) cases of falling
from a height caused by mental disorders (alcoholic deliri-
um, schizophrenia, depression, etc.); compression between
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a car and other mechanisms was observed in 39 (27.5 %)
patients.

Victims were taken to the clinic by ambulance team from
the scene of injury or by the team of the Emergency Medi-
cine Center after the victims received medical care in dis-
trict hospitals. The terms and scope of the medical activities
depended on the presence of associated injuries. All patients
hospitalized underwent comprehensive clinical and radio-
logical orthopedic examination according to the routine
treatment schedule. They focused on X-ray examination
in three projections: lateral, allowing assessment of Bohler
and Gissane angles; axial (tangential Harris projection) of
posterior foot, allowing assessment of the degree of expan-
sion of heel and identification of varus or valgus; oblique
projection (Broden projection), allowing visualization of
posterior articular facette of subtalar joint and the degree of
displacement of fragments. If necessary, anterior-posterior
X-ray of the foot was performed allowing for visualization
of calcaneocuboid joint and the degree of displacement of
fragments. During the analysis of X-ray pictures, the follow-
ing parameters were taken into account: decrease in height
of the calcaneus, defiguration of the surface of posterior
articular region, change in values or tear of Gissane and
Bohler angles shoulders, deviation of the body of calcaneus
in axial radiograph. For preoperative planning computed
tomography of calcanei was used. When choosing a treat-
ment strategy, we primarily evaluated the state of skin of
the damaged segment, the overall condition of the patient,
presence of concomitant pathology or combined injuries,
potential complications (hypostatic, vascular, infectious,
etc.). The severity of fractures of the calcaneus in patients
was assessed according to P. Essex-Lopresti and R. Sanders
classifications. Clinical examination of patients was based
on manifestation of a number of clinical symptoms, the
severity of which was in direct proportion to the degree of
fracture of the calcaneus.

Results and discussion

Results of treatment were studied in 142 patients with
intra-articular fractures of the calcaneus in a period from 6
and 12 months after the injury. Anatomical and functional
implications depended on the type of intra-articular frac-
tures of the calcaneus and treatment methods applied. De-
pending on the degree of displacement of fragments, intra-
articular fractures of the calcaneus were divided into three
degrees of severity: mild — fractures without displacement
(8.22 %), average — fractures with displacement of the 1*
degree (27.36 %), and severe — fractures with displacement
of the 2" — 3™ degrees (64.42 %). Positive clinical results
with lingual fractures were better (71.01 %) than the ones
with the central impression (66.37 %), however the lat-
ter were better than the fragmented fractures (48.04 %).
The severity of damage was the basis to determine thera-
peutic approach. Patients with intra-articular fractures of
88 (62 %) calcanei were treated with plaster cast, inclu-
ding 58 (65.9 %) patients without reposition of fragments,
9 (10.2 %) patients with manual reposition and 21 (23.8 %)
patients with skeletal traction. This technique was per-
formed at intra-articular fractures of the calcaneus with dis-

placement of the I* and 2™ degrees without lesion of the
capsule-ligamentous apparatus of talocalcanean joint. After
conservative treatment, the results were positive in 20.7 % of
patients (excellent in 3 patients, good in 19, satisfactory in
41, and bad in 25 patients). The average duration of disabi-
lity made up 5.9 months (2,5—13 months). After 6 months,
4 (4.5 %) patients achieved satisfactory results, 71 (80.6 %)
patients had good results; in 12 months 77 (87.5 %) patients
maintained good results, and excellent results were obtained
in 5 (5.7 %) patients. Among the conservative methods of
treatment of patients, the greatest number of unsatisfactory
results (28.4 %) was due to the use of plaster cast without the
reposition of fragments of the calcaneus. Analysis of con-
servative methods of treating intra-articular fractures of the
calcaneus showed lack of effectiveness. Fixing with plaster
cast after manual repositioning led in some cases to secon-
dary displacement of fragments of the calcaneus. Possibili-
ties of conservative treatment, including skeletal traction,
are very limited, especially in fragmented fractures of the
calcaneus, when capsule and ligamentous apparatus of the
posterior subtalar joint is damaged. Repositioning of these
fractures is possible with surgical method (open or closed).
Displacement of posterior articular surface of the calcaneus
for more than 2 mm, decrease in Beller angle for less than
20°, valgus of the calcaneus exceeding 10°, varus greater
than 5°, extension or shortening of the calcaneus for more
than 20 % were the indications for surgery. Surgical treat-
ment was conducted in 54 patients with intra-articular frac-
tures of the calcanei. Perosseous osteosynthesis was applied
in 15 (10.6 %) patients. Metal osteosynthesis of fractures of
the calcaneus was performed in 39 (27.4 %) cases with the
traditional external plates and plates with angular stability.
Metal osteosynthesis was performed under tourniquet
with lateral L-shaped access. Full thickness skin graft was
retracted cranially and supported with three Kirschner wires
incised into the ankle bone. Under direct visual control we
performed open reposition of fragments of the calcaneus
with pre-fixation by wires. In most cases, after repositio-
ning and restoring shapes of the calcaneus, there occurred
spongy bone tissue defect. The greater was the displacement
of articular fragment, and, correspondingly, compression
of the spongy substance, the more severe was the defect.
For plastic repair we used cortical-spongy autograft of the
wing of ilium, the most part of which was firmly inserted
after appropriate preparation into the defect so that it would
perform both plastic and supporting function for the repo-
sitioned articular fragment. The remaining part of the graft
was fragmented, and we tightly filled the gaps left. We ap-
plied a plate on the external surface of the calcaneus and then
fixed it with screws. During the procedure intraoperational
radiological control was performed. Vacuum drainage was
carried out for 2—3 days. Procedures showed that reposition
and osteosynthesis of comminuted fracture of the calcaneus
are very difficult because of the small bone fragments. With
surgical treatment, positive results were obtained in 79.3 %
of patients (12 patients had excellent results, 17 patients
had good results, 9 patient had satisfactory, and 1 patients
had unsatisfactory result). The average duration of disabi-
lity was 4.5 months. After 6 months, 26 (66.6 %) patients
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achieved satisfactory results, and 13 (33.4 %) patients had
good results; 12 months later good results were maintained
in 22 (56.4 %) patients, excellent results were obtained in 17
(43.6 %) cases.

All complications of metal osteosynthesis with exter-
nal plates were divided into intraoperative and early post-
operative that occurred within 4 weeks. Among the early
postoperative complications postoperative hematomas
were observed in 6 (15.3 %) cases, including 5 cases where
wound healed by primary intention after draining. Super-
ficial marginal necrosis of the skin of peripheral regions of
surgical wound was observed in 3 (7.7 %) patients, which
did not lead to further complications. Superficial matura-
tion of the region of postoperative wound was found in 2
(5.1 %) patients, which required only conservative treat-
ment.

Conclusions

The study demonstrated that a differentiated approach
to the treatment of intra-articular fractures of the calcaneus
with consideration of the type of injury allows improving
functional results and reducing the number of complications
and duration of disability period. Conservative treatment
does not ensure recovery of the shape of the calcaneus and
the anatomical and functional characteristics of the foot, it
takes more time for treatment. Application of the methodo-
logy of surgery that involves anatomical reposition, bone
plasty and stable-functional osteosynthesis, provides 79.3 %
of the foot function already in 6 months after surgery with

Kosonac B.C.

further improvement within 1 year. The results of the study
suggest the benefits of surgical treatment of intra-articular
fractures of the calcaneus.
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/\bBIBCbKW HALIOHAABHUY MEAVNYHNN YHIBEPCUTET iM. AQHUAQ [QAMLIbKOro, M. /AbBIB, YKpQiHQ
KOMYHOABHQ MICbKQ KAIHIHHQO AIKQPHST LUBUAKOI MEAMYHOI AOMOMOTrU, M. /AbBIB, YKpPQIHO

AHQOAI3 CY4YOCHOrO CTAHY AiKYBOHHS BHYTPILLHBOCYTAOGOBUX NEPEeAOMIB N’ ATKOBUX KiCTOK

Pe3tome. ¥ crarti posrnsHyTo npobieMy AiKyBaHHS BHYTpilll-
HBOCYIJIOOOBUX MEPEIOMiB IT'ITKOBUX KiCTOK, OCOOJMBOCTI
3aCTOCYBaHHSI METOOJIOTi] OMepaTUBHOTO JIIKYBaHHS, IO Tie-
penbavyae aHAaTOMIUYHY PEMO3UILil0, KiCTKOBY TJAaCTUKY Ta CTa-
OiNbHO-(yHKILiOHaNIBbHUIT ocTeocuHTe3. [lpoBeneHuil aHani3

Kosonac B.C.

METOAMK KOHCEPBATUBHOIO Ta OMEPAaTUBHOIO JIiKYBaHHSI BHY-
TPIIHBOCYTJIO00BUX MEPEJIOMiB I’ SITKOBUX KiCTOK, BU3HAYECHI
repeBaru Ta HeOIiK1U METOAMK, 10 3aCTOCOBYIOTHCS Ha cydac-
HOMY eTalTi.

Kii04oBi cioBa: n’arkosa KicTka; nepegoMu; OCTEOCUHTES

/\bBOBCKMI HALMOHQABHbI MEANLMHCKUNA YHUBEPCUTET UM. AQHUAQ [QAMLIKOTO, I, /AbBOB, YKpauHQ
KOMMYHQABLHQST rOPOACKQAST KAMHNYECKQAST OOABHULIQ CKOP OV MEANLIMHCKOW MOMOLUM, I. /AbBOB, YKPQUHO

AHOAU3 COBPEMEHHOIrO COCTOSIHUSI A@4EHUS BHYTPUCYCTOBHBIX MEPEAOMOB NSTOYHbIX KOCTEN

Pesiome. B ctathe paccMoTpeHBI MpoGieMa JeueHns] BHYTPH-
CYCTaBHBIX TMEPEJIOMOB MSTOYHBIX KOCTE, OCOOEHHOCTH TPU-
MEHEHUsI METOAOJOTUM OMEePAaTUBHOTO JIeYSHUS, TTPeayCMaTpu-
BaloONIeil aHATOMMYECKYI0 PEMO3UIINI0, KOCTHYIO TJIACTUKY WU
cTabMIbHO-(hYHKIIMOHAIBHBIN ocTeocnHTe3. [IpoBeneH aHanmmu3

METOJIMK KOHCEPBATUBHOTO M OMEPATUBHOTO JICUEHUS] BHYTPU-
CYCTaBHBIX MIEPEJTOMOB MATOYHBIX KOCTEH, ONpeaesieHbl TPeuMy-
HIecTBa ¥ HEIOCTATKM METOAMK, MPUMEHSIEMbIX Ha COBPEMEH-
HOM 3Tare.

KiroueBble €J10Ba: nsaTouHast KOCTh; IEPENOMbI; OCTEOCHHTES
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