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Ultrasonography as a better diagnostic efficiency in rib fracture
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In this study, our aim was to demonstrate the need of use of ultrasonography in rib
fractures in order not to face medicolegal problems. One hundred patients admitted to our
emergency service with mild to moderate blunt thorax trauma were included in our study
prospectively. The inclusion criteria were pain upon palpation of ribs, deep inspiration,
coughing but no any other pathologies like a pneumothorax, hemothorax. All patients are
evaluated with ultrasonography (USG) and direct X-rays. X-ray revealed rib fracture
diagnosis in 45 of 100 patients. Rib fracture is determined with using USG in 47 of
55 patients who are agreed on lack of rib fracture with direct X-rays. USG evaluation
performed by an experienced radiologist is necessary in rib fractures for early diagnosis,
arranging the treatment, documentation and preventing medicolegal problems.
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1. Introduction

The most frequently seen injury in patients admitted to outpa-
tient clinics and emergency departments with blunt thoracic
trauma is rib fractures (De Maseneer et al., 2004; Hurley et
al., 2004). Antero-posterior (AP) and oblique direct X-rays
are mostly used in diagnosis (Dubinsky and Low, 1997; Ban-
sidhar et al., 2002 ). Non-displaced rib fractures may be fre-
quently missed with using only direct radiograpy for diagno-
sis (Bansidhar et al., 2002; Bhavnagri and Mohammed, 2009;
Turk et al., 2010).

Although there is no difference in treatment when there is
an additional nondisplaced rib fracture due to a blunt trauma,
the diagnosis of fracture may be important considering medi-
colegal issues. The patients admitted to emergency services
with blunt thoracic trauma and have alleviating pain with
palpation of ribs, deep inspiration, coughing but without ad-
ditional pathologies (pneumothorax (px), hemothorax (hx))
should be evaluated with additional radiological methods
(Kara et al., 2003; Hurley et al., 2004).

Many studies have shown the sensitivity of ultrasonogra-
phy (USG) in rib fractures in the literature (Kara et al., 2003;
Hurley et al., 2004, Turk et al., 2010). In this study, our aim
was to demonstrate the need of use of USG in rib fractures in
order not to face with medicolegal problems.

2. Materials and methods

One hundred patients (73 male, 27 female) admitted to our
emergency service with mild to moderate blunt thoracic trau-
ma were included in our study prospectively. The average age
was 28 years (range 15 to 40). The inclusion criteria were
pain upon palpation of ribs, deep inspiration, coughing but
no any other pathologies (px, hx). All patients are evaluated
with USG and direct X-rays (Fig. 1, 2). X-rays were evalu-
ated by two traumatology and one radiology specialist before
and after the USG. The patients with penetrating or major
thorax trauma were excluded from the study. The patients are
evaluated approximately on the fifth day (2-14 days) after the
trauma.
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Fig. 1. Thorax AP radiography in patient with suspected rib
fracture

Fig. 2. The same case’s ultrasound

3. Results

Three physicians agreed about the diagnosis of rib fracture at
20 of 100 patients with using X-ray. Only the radiologist di-
agnosed a rib fracture in twenty-five of remaining 80 patients
at X-rays. Rib fracture is determined by using USG in 47 of
55 patients who are agreed on lack of rib fracture with direct
X-rays. As a result 92 of 100 patients with alleviating pain in
palpation of ribs, deep inspiration, coughing but without any
other pathologies had rib fracture.

4. Discussion

The most common etiological cause of rib fracture are pen-
etrating and blunt thoracic trauma (Bhavnagri and Moham-
med, 2009). The causes of trauma are usually traffic acci-
dents, cardiopulmonary resuscitation, sports injuries, fight,
and physical abuse (Bhavnagri and Mohammed, 2009). Rib
fractures following major blunt or penetrating trauma may be
seen with complication as a px, hx. The patients included in
our study were injured with minor blunt during sports activi-
ties and there were no other comorbidities.

Although, AP chest radiography are frequently used in
diagnosis of rib fracture following thoracic trauma (Bansid-
har et al., 2002; Bhavnagri and Mohammed, 2009; Turk et
al., 2010). Dubinsky demostrated 50% of misdiagnosis (false

negative) of rib fractures with using only radiography (Du-
binsky and Low, 1997). Hence oblique chest radiography
started to use for prevention of misdiagnosis, Lamb showed
that changing the orientation of the thoracic radiograph de-
gree can change the misdiagnosis rate (Lamb et al., 2011).

Lamb et al. (2011) reported that diagnosis of exact rib
fracture may be important due to documentation, pain man-
agement, exact number of fractures.

Documentation is important for medicolegal issues and
non-steroidal anti inflammatory drugs (NSAID) are usually
enough for soft tissue trauma, on the other hand narcotics or
intercostal nerve block may be necessary for pain manage-
ment in rib fractures (Dubinsky and Low, 1997). Stawicki et
al. (2004) and Holcomb et al. (2003) reported determining
the number of fractured ribs may be important because of in-
creased risk of death in the presence of more than four rib
fractures in patients older than 45 years. Knowing the exact
number of fractured ribs may be useful to predict additional
injuries; the most commonly fractured ribs were 4 to 10th.
ribs. Abdominal visceral injuries may accompany when there
is fracture at 10" to 12" ribs (Bansidhar et al., 2002; Kara et
al., 2003).

This study is conducted to evaluate the effectiveness of
USG in the diagnosis of rib fractures, compared to direct ra-
diography which is shown to have misdiagnosing rates up to
50%.

AP thorax or 45° oblique X-rays are used for rib trauma
and show that misdiagnosis (false negative) of rib fractures
with a rate of 45% (Dubinsky and Low, 1997).

Our results are compatible with Dubinsky (Dubinsky and
Low, 1997). So that, we need a better investigation method
than X-ray.

The use of USG for fracture diagnosis was first described
by Davidson and Markowitz in children’s elbow and fore-
arm fractures (Davidson et al., 1994; Markowitz et al., 1992).
They described the advantage of ultrasound to avoid the ion-
izing radiation of fluoroscopy and revealing the cartilage and
unossified bone structure. Using of USG for bone fractures;
Mathis described that thorax ultrasonography technique for
bone fractures suspecions (Mathis, 1997). With the use this
technique; Hurley et al., (2004), Turk et al., (2010), Chan et
al. (2009) emphasized the importance of USG in the diagno-
sis of rib fractures comparing to direct radiographs and pub-
lished excellent results. These results revealed that widely
using of sonography at the emergency department; in spide
of bedside USG has been descriped as a visual stethoscope
(Chan, 2009;) USG is not in routine use in suspected rib
fractures although it is avoiding the ionizing radiation, easily
available, cheap, simple radiologic modality (Bhavnagri and
Mohammed, 2009).

There are two limitations for applying USG for rib trau-
ma. First one is retroscapular and infraclavicular portion of
the rib are inaccessible. Second one may be time consum-
ing. Hurley and Griffith reported 10 to 15 minutes (Hurley
et al., 2004; Griffith et al., 1999). This required time would
not be very significant when compared with the waiting time
for chest radiography in a busy department. Chan experience
and opinion, a clinician is likely to be able complate the USG
protocol in less time than radiologist (Chan, 2009).

Another radiologic examination used in diagnosis of rib
fractures is computed tomography (CT). CT is a gold stan-
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dart for multitrauma, major and complicated thorax injury
(Trupka, 1997; Traub et al., 2007). Trupka et al, Traub et al.
demonstrated the benefit of CT when rib fx is accompanied
by other thorax injuries such as hemothorax, pneumothorax.

Although this advantage of CT, exposure to radiation and
its cost are its major disadvantages. Malghem et al. (2001)
reported that costal cartilage fracture detection with USG was
better than CT. CT is used for major blunt and penetrating
thorax injuries in our clinic.

Niitsu and Takeda (2003) demonstrated the increased
sensitivity of scintigrafy in rib fractures. Presence of radioac-
tivity and long duration of obtaining is disadvantages. Sintig-
raphy is not a routine examination in trauma cases but used

in pathologic fractures. The relability of diagnosis depends
on the experience of radiologist who evaluate X-Ray, CT,
scintigraphy and USG. Lamb et al. (2011) demonstrated the
specificity of the radiologists comparing to clinician in the di-
agnosis of rib fractures with using X-Rays. In our study, radi-
ologists diagnosed 72 (72%) rib fractures who are missed by
other specialists. Radiologists use high resolution programs
in evaluation of X-rays which may be a factor in their reli-
ability in addition to their experience of evaluating X-Rays.

As a results, a USG evaluation performed by an experi-
enced radiologist is necessary in rib fractures to arrange the
treatment, documentation and to prevent medicolegal prob-
lems.
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