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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 20th, 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/cm² (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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manufactured EMPULS Generator Roglić Electromedica) 
were applied.

Medication therapy included tablets 3×1 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.

DISCUSSION

Ultrasonography is not the method of choice for the di-
agnosis of bone fractures. RTG 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].

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

Time of US 
control

Time from 
injury (days)

Longitudinal 
diameter (cm)

Transversal 
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

Figure 1. US finding of the right and left calcaneus

Figure 2. RTG of the calcaneus

Figure 3. US finding after 14 days

Figure 5. US finding after 30 days

Figure 4. US finding after 21 days
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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 

of fractures as presented in our study [2]. Reflective acoustic 
properties of cortical bone allow the identification of frac-
tures with ultrasound as small as 1 mm [5]. Moritz et al. [3] 
suggest that US has its position as the first imaging method 
in children with trauma and nonspecific clinical signs or 
indistinct location of pain, followed by X-ray exams of the 
predefined region. Other authors’ findings indicate a high 
sensitivity of US exam for diaphyses of the long bones while 
epiphyses showed somewhat poorer results [6].

This case report is an innovation in the present scien-
tific literature since it presents an extra-articular fracture of 
the calcaneus diagnosed and monitored using US. After a 
thorough search of the literature, only one paper reported 
US diagnosed but did not monitor extra-articular fracture 
of the calcaneus with the characteristics of insufficiency 
fractures [7].

US diagnostics and monitoring of reparatory processes 
is an applicable tool for the assessment of common lesions 
of Achilles tendon and calcaneus bone.

Figure 6. US finding after 60 days Figure 7. US finding after 300 days (10 months)
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КРАТАК САДРЖАЈ
Увод Стан дард на ди јаг но стич ка ме то да за ви зу е ли за ци ју 
пре ло ма ко сти ју је ренд ге но гра фи ја. При ка зан је бо ле сник 
са пре ло мом ко сти пе те (кал ка не у са) ко ји је уста но вљен 
ул тра звуч ним пре гле дом и код ко јег је про цес опо рав ка 
та ко ђе пра ћен при ме ном ул тра зву ка.
При каз бо ле сни ка Код му шкар ца ста рог 68 го ди на ди јаг-
но сти ко ван је пре лом кал ка не у са ул тра звуч ним пре гле дом 
мул ти фре квент ном ли не ар ном сон дом (7–15 МHz) и по твр-
ђен ренд ге но гра фи јом. При ме ње на је фи зи кал на те ра пи ја. 

Ул тра звуч не кон тро ле су вр ше не на 14 да на, 21 дан, ме сец 
да на, два ме се ца и де сет ме се ци, то ком ко јих су ме ре не 
вред но сти де фе ка та у лон ги ту ди нал ном и тран свер зал ном 
ске ну у цен ти ме три ма.
За кљу чак Ре зул та ти ис тра жи ва ња ука зу ју на мо гућ ност 
упо тре бе ул тра зву ка у ди јаг но сти ко ва њу и пра ће њу са на-
ци је пре ло ма кал ка не у са.

Кључ не ре чи: ди јаг но стич ка ул тра со но гра фи ја; по вре де; 
фрак ту ра кал ка не у са
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