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Abstract

Background: To determine the role of high
resolution ultrasound in rib fractures after normal
radiography.

Methods: In this cross-sectional study patients
presenting with chest trauma in the hospital and
having radiography to rule out rib fracture, but
having normal chest X-ray, were included
Demographic details were noted. They were
assessed for rib fracture using high-resolution
ultrasonography.

Results: In this trial, a total of 230 cases were
included. The mean age of the patients was
calculated as 33.07+10.32 years of age. Rib fracture
using high resolution ultrasound in patients with
normal radiography after blunt chest trauma was
found in 72.17% (n=166) patients while 27.83%
(n=64) patients had no finding of the rib fracture.
The most commonly fractured rib in this study was
found to be 6t rib.

Conclusion: Detection of rib fracture using high
resolution ultrasound after blunt chest trauma is
higher than radiography.
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Introduction
Traditionally radiography had been considered as a
gold standard for detection of rib fractures after chest
trauma. However, high-resolution sonography has
been found in some studies being more sensitive for
detection of rib fractures. It can detect a fracture in six
times as many patients as radiography and may detect
10 times more fractures than radiography. Rib
fractures are the most common (25%) injuries resulting
from blunt chest trauma. Between 10-66% of traumatic
injuries result in rib fracture.! Early recognition of rib
fracture is of clinical importance for the prompt
initiation of appropriate medical treatment. Failure to
diagnose rib fracture can lead to delay in the proper
management of pain and also some legal implications
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may arise, depending upon how the injury occurred.
The rate of associated injuries in patient with rib
fracture is high 2. Potentially serious complications
including pneumothorax, hemothorax, pulmonary
contusion, flail chest, pneumonia, vascular injuries,
nerve injuries and abdominal visceral injuries may
ensue. Even in the absence of associated injuries,
confirmation of rib fracture can help in the better
management of pain and prevention of complications
such as atelactasis and pneumonitis, especially in
patient with pulmonary and cardiac co-morbidities. 34
In our setup, conventionally, for the diagnosis of rib
fractures, a postero-anterior (PA) chest radiograph
followed by an oblique rib view is done if clinically
indicated. Radiography is a poor tool for the detection
of rib fracture as up to 50 to 80% of rib fractures are
missed on conventional radiography ©). Considering
the limitations of the radiography, few authors have
investigated the role of ultrasound in the detection of
rib fractures. All of them found that ultrasound is
more sensitive than radiography but with variable
results ranging from a marginal superiority (93% Vs
87%) to six times (78 % Vs 12%) ©7). Recently two more
authors have evaluated the role of transthoracic
ultrasound in the detection of traumatic rib fractures
missed by radiography, rib fractures were detected in
82% and 90% of the sample population respectively.” 8
These studies were with small sample size(28 &35
patients) and variable results(93% Vs 87%) to (78 % Vs
12%).
Patients and Methods

After permission from Ethical review board of the
hospital, this cross-sectional study was conducted at
Emergency department of SIMS/ Services Hospital
Lahore. The total span of the study was one year from
July, 2015 to June, 2016. All patients of both genders of
any age with history of blunt trauma to thorax and
clinical diagnosis of rib fracture with normal
radiography were included in this study. Our
exclusion criteria included: patient with hemodynamic
instability; patient with shortness of breath; and
patient with severe pain and irritability. All patients
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who presented to accident and emergency department
with a history of blunt chest trauma with a clinical
suspicion of rib fracture, and fulfilled the criteria were
enrolled into the study. Informed consent was
obtained from all patients. Adequate analgesia was
given in the emergency room before radiological
workup. Patients had a chest radiograph. If rib
fracture was evident on x-ray chest, patients were
shifted back to surgical emergency for further
management. However if the chest x-ray was normal
patient underwent transthoracic ultrasound and the
findings were recorded into the proforma. Preliminary
frontal chest x-ray and oblique rib view was
performed in all patients. The X-ray was performed
without grid at a distance of 180 cm and
posteroanterior projection with the 80 KVp and 3.2
mAs. The oblique view of the rib was performed with
a grid at distance of 100 cm with a 79 KVp and 22 mAs
centered, over the area of trauma. Transthoracic
ultrasound examination was performed over the most
painful area with the transducer aligned in the
transverse position parallel to the long axis of the rib.
Fracture of rib was denoted by a clear disruption of
anterior echogenic margin. Fracture of rib was defined
on ultrasound basis after looking at costochondral
junction and costal cartilage and was denoted by
looking at following criteria: clear disruption in
anterior echogenic margin; linear acoustic edge
shadow; change of appearance with pressure (Figure
1). Sample size was estimated at 95%confidence level,
5% margin of error with an expected detection of rib
fracture in 82% patients which were negative on X-ray
and was calculated to be 230 cases. All the
demographic findings like age and gender were
recorded in the predesigned proforma. By history
taking, mode of injury was recorded. Frequency and
percentage were calculated for qualitative data like
gender and patients with rib fracture diagnosed on
ultrasound with normal radiography.

Figure 1:Ultrasound chest showing fracture ribs

Results

A total of 230 cases fulfilling the criteria were enrolled
in the study. The mean age of the patients in the study
was calculated as 33.07+10.32 years. Most of the
patients (n=104) (45.2%) in the study were in the 3rd
decade of their life. Most of the patients in this study
were male (n=154) (66.96%) while 76 patients (33.04%)
in this study were females. The mean duration of days
passed since the initial injury were 3.4 days (range
being 1-16 days). The most commonly encountered
mode of trauma among patients in the study was RTA
(42.1%) (Table 1). Rib fractures were found in 166
patients (72.17%) while remaining 64 patients (27.83%)
had no findings on ultrasound. The most commonly
fractured rib in this study was found to be 6t rib,
followed by 8t and 5th rib (Table 2).

Table 1: Mode of trauma as encountered by
patients in the study

Mode of trauma No (%)
Road traffic accident 97 (42.1%)
Fall 74 (32.1%)
Blunt trauma 56 (24.3%)
Sports injury 2 (0.86%)

Table 2: Details of fractures as encountered by
patients in the study

No (%)
Number of ribs fractured
One 145 (87.3%)
More than one 21 (12.7%)
Side involved
Right 77 (46.3%)
Left 89 (53.7%)
Fracture displacement
Displaced 101 (60.8%)
Not displaced 65 (39.2%)
Site of the rib involved
Anterior 33 (19.8%)
Lateral 69 (41.5%)
Posterior 64 (38.5%)
Number of rib fractured
2nd 12 (7.2%)
4th 21 (12.6%)
5th 24 (14.4%)
6th 33 (19.8%)
7th 16 (9.6%)
8th 25 (15.0%)
Oth 17 (10.2%)
10th 11 (6.6%)
11t 07 (4.2%)
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Discussion
In present study 72.17% patients were found having
rib fracture on high resolution ultrasonography , with
normal radiography. High-resolution sonography can
detect a fracture in six times as many patients as
radiography and may detect 10 times more fractures
than radiography ° Regarding detection of rib fracture
on high resolution transthoracic ultrasound, the
frequency of detection was carried out on small
sample size and the results were also variable in
previous studies, so we planned this study with
appropriate sample size to evaluate the role of high
resolution transthoracic ultrasound in the detection of
rib fractures missed by radiography.
Rib fracture is the most common injury occurring after
thoracic trauma. Early detection of rib fracture is
important as it helps to start the management of the
patients timely and in an appropriate way. The most
common modality used for it is radiography, however,
radiographs cannot detect all the cases of rib fracture.
If rib fracture is missed or not properly diagnosed, it
leads to unresolved pain and definitely improper
healing of the fracture.10 11
Our findings regarding detection of rib fracture are in
agreement with previous studies'>!3. Recently two
more authors have evaluated the role of transthoracic
ultrasound in the detection of traumatic rib fractures
missed by radiography, rib fractures were detected in
82% and 90%. 7 8 Another study had been done by
Griffith JF with the view to compare the sensitivities of
sonography and radiography for revealing acute rib
fracture. They recorded that radiographs revealed
eight rib fractures in six (12%) of 50 patients and
sonography revealed 83 rib fractures in 39 (78%) of 50
patients. Seventy-four (89%) of the 83 sonographically
detected fractures were located in the rib, four (5%)
were located at the costochondral junction, and five
(6%) in the costal cartilage.® Sang Hyun Paik et al
evaluated whether high-resolution sonography can
provide additional information concerning rib lesions
compared with radiography or bone scintigraphy and
concluded that high-resolution sonography of the ribs
is a useful method of characterizing rib lesions in
patients who have hot-uptake lesions on bone
scintigraphy. 14
In a normal patient, when ultrasound probe is placed
along long axis of the rib, it appears smooth and
continuous line with a small discontinuity at the level
of costochondral junction. If there is a subtle fracture
in the rib, it appears as small reverberation also known
as ‘chimney phenomenon’. 1° If the rib fracture is old
and callus has been formed, increased echogenic
shadows are found.!3 Rib fracture mostly occurs in 4th-
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10th rib. In our study, the most commonly fractured
rib was 6th rib (19.8%), followed by 8th rib in 15.0% of
patients and 5th rib in 14.4% patients. Turk et al also
conducted a similar trial and they also found that the
most commonly fractures ribs were 5th to 10th ribs. 8
High-resolution sonography of the ribs is a useful
method for evaluation of rib fractures missed by
radiography. It is easy to perform, cost-effective, can
be done at bed-side and has no radiation hazard.

Conclusion
Detection of rib fracture using high resolution
ultrasound after blunt chest trauma is higher than
radiography
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