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SUMMARY

Introduction Radiography is the standard tool in the diagnostics of bone fractures. This paper presents a
case of calcaneal fracture diagnosed by ultrasonography that was also used in the follow-up of recovery
progress.

Case Outline A 68-year-old male patient was diagnosed avulsion fracture of the calcaneus by ultra-
sonography (US) examination using a multi-frequency linear probe (7-15 MHz) and confirmed by X-ray
findings; US also provided insight into the dynamics of the reparatory processes. Control examinations
were performed on day 14, 21, 30, 60 and 300 (10 months) after the occurrence of the fracture. During
this time rehabilitation process was carried out. The diameters of the wedge defect of the calcaneus
were measured by US for the follow-up of the healing process of the injured bone. Postero-anterior (PA)
or longitudinal diameter and latero-medial or medio-lateral or transverse diameter were measured.
Conclusion Study results indicate a possible use of US in the diagnostics of fractures and monitoring

of calcaneal healing.
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INTRODUCTION

The largest tarsal bone is the calcaneus. It is de-
signed to support the body and endure a great
degree of force. The most common tarsal bone
to be fractured is the calcaneus. Fractures of
the calcaneus present 2% of all fractured bones
in humans [1]. The fractures of the calcaneus
could be divided in the intra- and extra-artic-
ular ones. Extra-articular fractures are 25-40%
of all calcaneal fractures. All fractures that do
not involve the posterior facet are included in
this category [1].

There are two types of extra-articular frac-
tures of the tuberositas: first type is avulsion
fractures in osteoporosis and in the elderly and
second type is fracture of the medial process of
the calcaneus. In avulsion fractures in elderly it
is common that they appear spontaneously or
after a minimal trauma [2]. In the patient pre-
sented in this paper the type of fracture of the
calcanei correspond to the second described
type of avulsion fractures.

CASE REPORT

A 68-year-old man complaining of the presence
of severe pain in the left heel was examined for
the first time on August 20", 2008. The patient
was not able to walk and stand on that foot.
This condition appeared after falling of the lad-

ders one meter high. He did not appear to have
any previous medical problems and no history
of diabetes, hypertension or osteoporosis. After
examination conducted by a surgeon, swelling
and pain in the left heel near the tuberositas of
the calcaneus were found. Vascular and neu-
rological status was normal. Since the patient
could not walk with his left foot ultrasono-
graphic (US) examination of the left Achilles
tendon was indicated. US examination, which
was conducted on the GE Voluson 730 with a
linear probe (7-15 MHz), showed normal pres-
entation of the left Achilles tendon, but avul-
sion fracture of the tuberositas calcaneus was
diagnosed. Due to a dislocation of the bone
wedge defect of the left calcaneus was marked
10 mm deep and 5 mm wide at the widest part
(Figure 1). Afterwards an X-ray confirmed the
diagnosis of the avulsion fracture of the tuber-
ositas of the calcaneus (Figure 2).

After conducted diagnostic procedures ad-
equate therapy was introduced. The left foot
was immobilized for 6 weeks with no weight
bearing on the left foot. Therapeutic ultrasound
was applied at the tarsal region of the calcaneus
0.5 W/cm? (NOMIUS 500Puls, 590 NRAF) to-
gether with the diclofenac sodium gel once a
day during 10 days. During 20 days, trans-der-
mal neural electro-acupuncture lasting for 15
minutes (Electronic Design TENS2) as well as
pulsing magnetic field 620 Hz of strength with
magnetic tape lasting for 25 minutes IVENT
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Figure 1. US finding of the right and left calcaneus

Figure 2. RTG of the calcaneus

Table 1. Ultrasonographically measured wedge defect diameters of
the calcaneus in the time course

Time of US Time from Longitudinal Transversal
control injury (days) diameter (cm) diameter (cm)
20.10.2008. - 1.08 0.53
03.11.2008. 14 0.58 0.50
10.11.2008. 21 0.41 0.43
20.11.2008. 30 0.25 0.41
18.12.2008. 60 0.29 0.51
13.08.2009. | 300 (10 months) 0.18 0.36

manufactured EMPULS Generator Rogli¢ Electromedica)
were applied.

Medication therapy included tablets 3x1 of calcium and
vitamin D supplementation for two months.

During the next two months control US examinations
were performed on day 14, 21, 30 and 60 (Table 1 and
Figures 3-6) and the diameters of the wedge defect were
measured. The measured diameters were longitudinal and
transversal bony defect expressed in cm. During this pe-
riod the decrease of the diameters of the wedge defect was
registered but not fully due to callus organization in the
defect of the bone.

Fifty days after the injury occurrence the patient began
active weight bearing of the left foot but was complaining
of perimalleolar swelling. Physical examination showed
the signs of rigid movement of plantar and dorsal flexion.
Time of bearing on the left foot was shorter than that on
the healthy right foot. US examination 10 months after
the injury presented the presence of wedge defect but with
significantly smaller dimensions (Figure 7). At that time
the patient did not complain of pain, and physical exami-
nation was satisfactory.

1 D0.50cm
2 D 0.5Bcm
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Figure 4. US finding after 21 days

1 D 0.25c

Figure 5. US finding after 30 days

DISCUSSION

Ultrasonography is not the method of choice for the di-
agnosis of bone fractures. RT'G with low doses of ionizing
radiation has high sensitivity of 93.2% and specificity of
99.8% [3]. The advantage of US as a method is that it has
a high mobility of equipment and lower price than RTG.
This is sensible, because 75% of the world population has
no access to any diagnostic services [4].
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Figure 6. US finding after 60 days

The results of the patient’s US examination indicate that
this type of fractures could be monitored in such way and
that the process of healing is well defined by measuring the
diameters of wedge defect. The results of measuring the di-
mensions of the wedge defect of calcaneal fracture (Table 1)
indicate primary decrease in the wedge defect especially in
the first two months. After two months a slight increase in
the dimension of the wedge defect was observed, but this was
most probably linked to the regained full bearing on the in-
jured foot 10 days prior to the US examination. The speed of
healing was decreased in time, which was quantified through
a lower decrease of the wedge defect with the propagation
of time. Management of extra-articular fractures is usually
conservative and this type of fracture has better prognosis
[1]. Other researchers have also advocated, according to their
results, that non-operative treatment of displaced fractures
of the tuberosity results in poor outcome and that optimal
therapy is fixation of fracture. These authors have not found
any complication in the group of patients with the same type

REFERENCES

1. Daftary A, Haims AH, Baumgaertner MR. Fractures of the
calcaneus: a review with emphasis on CT. Radiographics. 2005;
25(5):1215-26.

2. Squires B, Allen PE, Livingstone J, Atkins RM. Fractures of the
tuberosity of the calcaneus. J Bone Joint Surg Br. 2001; 83(1):55-61.

3. Moritz JD, Berthold LD, Soenksen SF, Alzen GF. Ultrasound in
diagnosis of fractures in children: unnecessary harassment of useful
addition to X-ray? Ultraschall Med. 2008; 28:267-74.

4. World Health Organization. Essential Health Technologies Strategy
2004-2007: Taking Basic Health Solutions to Countries: a Needs-

Figure 7. US finding after 300 days (10 months)

of fractures as presented in our study [2]. Reflective acoustic
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tures with ultrasound as small as 1 mm [5]. Moritz et al. [3]
suggest that US has its position as the first imaging method
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KPATAK CALIP?KA)J

YBop CraHfapfHa AvjarHoCcTMYKa MeTOAa 3a BU3yenusauujy
npenomMa KocTujy je peHareHorpadwmja. lMpukasaH je 6onecHnK
Ca NpenomMom KocCTu nete (KankaHeyca) Koju je yCTaHOB/beH
YNTPa3ByYHVM Npernefom 1 KO Kojer je npoLec onopaBka
Takohe npaheH npyMeHOM ynTpasByKa.

Mpukas 6onecHnka Kop myLikapua ctapor 68 rogunHa aujar-
HOCTMKOBAH je MpesiomM KasikaHeyca yiTpasByYH/M Nperneiom
MynTUdPEKBEHTHOM IMHEaPHOM COHAOM (7-15 MHz) n noTep-
HeH peHareHorpadujom. MpumereHa je dpusnkanHa Tepanmja.

MpummeH « Received: 05/09/2011

YnTpa3ByuHe KOHTpOJe Cy BpLIeHe Ha 14 faHa, 21 aaH, mecel
[aHa, ABa Mecela 1 geceT meceLm, TOKOM KOjux Cy mepeHe
BpegHOCTV fedeKaTa y NOHMUTYANHANIHOM 1 TpaHCBeP3aaHOM
CKeHy Yy LieHTMeTprMa.

3aKsbyuak Pe3yntaTy ucTpaxuBatba yKasyjy Ha moryhHocTt
ynotpebe ynTpa3Byka y fujarHOCTMKOBakby 1 Npahetrby caHa-
Luje npenomMa KankaHeyca.

KmyuHe peun: aujarHoctuuka yntpacoHorpaduja; nospege;
dpaKTypa KankaHeyca
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