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INTRODUCTION

Thoracic traumas constitute one-third of all trauma emergencies 
(1). Trauma is one of the most important causes of death, and 
thoracic trauma is the reason for 20-25% of deaths related to 
traumas (2). Thoracic traumas may affect many organs and 
systems. For this reason, it is of great importance to be treated 
as soon as possible. Flail chest is seen in 5% of thoracic traumas, 
which are caused by at least two fractures of at least three ribs (3). 
Mechanical ventilators are used in the flail chest treatment of rib 
fractures. It destabilizes the chest wall and reduces respiratory 
volume, thus causing restrictive and obstructive respiratory 
distress, as well as unforeseeable effects on bronchial secretion. 
Poor pain management can lead to pulmonary complications as 
a result of decreased ventilation (4). Pain management is crucial 
in rib fractures in order to stop the progression of the trauma. 
In this context, methods such as intravenous analgesia (non-

opioid analgesics, opioid analgesics, etc.), intercostal blockage, 
and patient-controlled analgesia are used (2). Chrisofix Chest 
Orthosis (CCO) is another method used for the treatment of rib 
fractures. In this case report, we aimed to assess the possible 
contribution of CCO to the treatment of traumatic rib fractures 
and in reducing the complications of a traumatized patient after 
an accident.

CASE REPORT

A 47-year-old female patient was admitted to the Trakya 
University School of Medicine Hospital with a blunt thorax 
trauma after an in-vehicle car accident. Tenderness was noticed 
on the affected side of the chest wall both on light and deep 
palpation. The patient was conscious, and cooperative, and her 
general condition was fair. The patient’s first vital signs were 
normal (temperature: 36.4 °C, blood pressure: 126/80 mmHg, 
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pulse: 78 beats per minute, SpO2: 98%). The radiologic evaluation 
revealed fractures on the anterolateral side of the 3rd, 4th, 5th, 
and 6th ribs, a sternum fracture, and a minimal pneumothorax  
(Figure 1). Examinations of other systems were normal. Her 
ribs were not displaced. Transdermal remifentanil 25 mg, oral 
paracetamol 500 mg 4x1, and N-acetylcysteine 600 mg were 
prescribed to the patient. The CCO was placed on the fracture 
region in order to reduce pain and paradoxical chest movements 

(Figure 2). The pain was significantly reduced compared to 
the first day [third-day visual analog score: 3, first-day visual 
analog score: 9 (In visual analog scale higher scores indicate 
worse pain)]. After three days of hospitalization, the patient was 
discharged in a healthy condition. An informed verbal consent 
form was obtained from the patient.

Application of CCO

According to the official instructions of CCO, the body hair has 
to be removed and the skin has to be cleaned. The splint needs 
to be adjusted to the chest so that the direction of the arrow 
follows the ribs. The splint should be applied to the fracture 
region. The splint has to bridge the fractured area. It can be fixed 
on the area by removing the cover sheet from the bottom of the 
foil and pressing adhesive foil edges to the skin. It is appropriate 
to apply CCO in multiple consecutive rib fractures of the 
anterior and lateral chest, consecutive upper 1-8 ribs, and more 
than three rib fractures.

Initially, the application of a CCO reduces pain by stabilizing the 
fracture site that can simultaneously increase vital capacity and 
reduce pain. It decreases the paradoxical thoracic movement, if 
present, and thus reduces the risk of late complications. Patients 
often try to manage their pain by applying pressure to the injured 
area using their hands, lying on their injured side, or by using 
belts. The innovation of CCO, the rib splint, mimics this pressure 
applied by the hand. CCO rib splint decreases the movements 
of the thereby decreasing the pain. Less pain helps the injured 
patient take adequately deep breaths to promote ventilation.

DISCUSSION

Rib fractures are the most common types of injuries to the 
thorax following blunt chest trauma, and they are identified in 
nearly 10% of all trauma patients (5). It can be caused by falls, 
traffic accidents, crush injuries, and coughing (6, 7). In this case, 
we reported a 47-year-old female patient with a total of 4 rib 
fractures on the right side caused by an in-vehicle car accident. 
The patient had a flail chest and minimal pneumothorax. A flail 
chest is defined as three or more consecutive rib fractures in 
two or more places identifiable by computer tomography and 
X-ray. Flail components result in paradoxical movement of the
flail segment, making it move inward while the other parts of
the thoracic cage during inspiration expand out. This limits lung
expansion and leads to less effective ventilation (8). As the
number of rib fractures increases, the higher rates of pneumonia, 
aspiration, pneumothorax, and duration of hospitalization may
occur. Patients with flail chest and several rib fractures might
require ventilator management, and intensive pain control
to decrease the risk of further complications. However, none
of these methods are adequate only by themselves for the
treatment of rib fractures. Surgical rib fixation is a method
for repairing rib fractures. Even though this method has been
used for years, it may lead to rare but concerning postoperative
complications. These surgical rib fixation related complications
are emphysema, surgical site infection, persistent effusion, orFigure 2: Chrisofix Chest Orthosis placement on the fracture region.

Figure 1: Posteroanterior chest radiography revealing 3rd, 4th, 5th, and 6th rib 
fractures on the right side on the day of the accident.
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hematoma. Prolonged hospitalization, pneumonia, prolonged 
ventilation, or death are the general thoracic trauma-related 
complications. It is difficult to distinguish whether these 
complications are a result of the surgical fixation or the 
thoracic injury itself (9). Therefore, the CCO was designed as an 
alternative method. CCO is one of the therapeutic approaches 
to treat rib fractures besides these standard treatments. We 
applied CCO on the day of trauma. This application aims to 
shorten the duration of hospitalization, reduce analgesic usage, 
improve pain management and reduce the number of pulmonary 
complications (4). According to a meta-analysis, patients 
treated with CCO spend 2.2 days less in the hospital, compared 
to the control group (10). We concluded that CCO binding is 
beneficial in terms of a short duration of hospitalization, as we 
have observed in our patient who had six days of hospitalization 
and experienced reduced pain and analgesic consumption. The 
CCO method shows a lot of promise, yet it is an underused 
application that still needs to be worked on.

The usage of CCO in the management of rib fractures aims to 
improve the quality of life and the functional abilities of patients 
as soon as possible.
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