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Abstract: 

Penetrating chest trauma is a major cause of mortality. Impalement injury happens when the penetrating object remains in situ 

at the time of presentation, patient’s clinical status and outcome is depending on the extent of the internal injuries. 

We described a 15 years old child who was presented with a thoraco-abdominal impaled iron rod penetrating his body through 

the right lower costal margin at the posterior axillary line and exiting at the suprasternal notch. Preoperative computerized 

tomography with intravenous contrast showed the full course of the iron rod that was extracted under general anesthesia by 

cardiothoracic and abdominal surgeons. 
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Introduction 

Penetrating chest trauma is a major cause of mortality, as 10-15% only of 

these patients can reach the hospital alive and may need an emergent 

intervention due to vascular or visceral injury [1]. Thoracoabdominal 

penetrating trauma has been reported either by firearm or other injuries 

including road traffic accidents, stab wounds and impalements [2]. 

Impalement injury is produced by a large object penetrating the body 

cavities or extremities and remains in situ [3]. 

Almost all patients with impalement injuries needed surgical intervention 

and should be rapidly transferred to a tertiary care hospital, where a 

multidisciplinary team is available to get the optimal results [4]. In this 

article, we present a case of a 15 years old child with a thoracoabdominal 

impalement injury with a large iron rod. 

Case description: 

A 15 years old child was presented to the emergency department of Tanta 

University Hospitals, Tanta, Egypt, after falling from a few meters’ height 

on an iron rod in a building under construction. The iron rod was sawed 

off in the trauma scene and the patient was transferred to the hospital with 

the rod impaling his body. 

On admission, the patient was conscious, alert and hemodynamically 

stable. On examination, an iron rod of about 1 meter length and 1.5 cm in 

diameter was penetrating the right lower costal margin at the posterior 

axillary line, transfixing the thoracic cavity and exiting from the 

suprasternal notch (Figure.1).  
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Figure 1: A photograph showing the inlet (white arrow) and exit (red arrow) of the iron rod on presentation. 

There was neither palpable surgical emphysema nor fracture clicks. 

Chest auscultation revealed a nearly equal bilateral air entry, audible heart 

sounds with no added sounds, no clinical signs of cardiac tamponade and 

radial pulse was equally palpable bilaterally. 

Neurological and peripheral injuries were excluded. 

CT-scan with intravenous contrast and bone reconstruction revealed mild 

right sided hydropneumothorax with the iron rod piercing the right 9th  

intercostal space in the posterior axillary line, transfixing the liver, 

piercing the right copula of the diaphragm, passing anterior to the hilum 

of the right lung, on the right side of the pericardium then directing 

towards the anterior mediastinum and exiting from the suprasternal notch 

just behind the left sternoclavicular joint, with mild amount of free fluid 

in the abdomen and pelvis (Figure.2). 

 

Figure 2: CT scan with bone reconstruction showing the course of the iron rod inside the body. 

After discussion with abdominal surgeons considering the CT-scan 

findings, we decided to perform a thoracic and abdominal exploration 

starting with median sternotomy that was performed starting from the 

xiphoid process to the manubrium of the sternum, the upper end of the 

manubrium was opened carefully using a heavy scissor as the rod was just 

underneath it. 

Right mediastinal pleura was opened to trace the course of the rod that 

was projecting from the right copula of the diaphragm and directing 

upward anterior to the hilum of the right lung without injury to the hilar 

structures, passing on the right side of the pericardium in relation to the  

right atrium and superior vena cava where it caused a small tear in the 

right upper lung lobe, then directing to the anterior mediastinum 

superficial to the thymus gland, getting out of the chest just behind the 

left sternoclavicular joint causing a tangential fracture of the upper end of 

the manubrium. The pericardium was opened to exclude intra-pericardial 

injuries. 

Abdominal exploration was then started through a reversed L-shaped 

incision starting as a continuation of the median sternotomy, then passing 

to the right as an extended right subcostal incision. The rod was found 
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penetrating the liver with the inlet at segment VI and the outlet at segment 

IVa then passing through the diaphragm away from the hepatic veins. 

We stepped in with the abdominal surgeons to start the extraction process 

with the main target to avoid injury of any of the vital structures. A long 

piece of gauze was tied to the upper terminal end of the rod and another 

towel surrounded the intrathoracic part of the rod, to maintain and control 

the intrahepatic track and to protect the surrounding thoracic structures 

during extraction. The rod was pulled out from the abdominal side 

cautiously with screwing movement, under vision allover its course, with 

a slight counter-traction exerted on the body of the child to prevent any 

release movement after screwing. (supplemental video) 
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After removal of the rod, continuous bleeding started to appear from its 

track in the liver. Packing of the track was done using gauzes and 

absorbable hemostatics. Other abdominal injuries were excluded. 

The right upper lung lobe tear together with the right diaphragmatic tear 

were repaired from the thoracic side. Closure of the thoracic cavity in 

layers was done after hemostasis and insertion of right pleural and 

pericardial drains. 

Regarding the abdominal wound, only the skin was closed leaving behind 

a drain in Morrison’s pouch, planning for a second look after 48 hours. 

The patient was extubated one hour later in the ICU. 

After 48 hours, the child showed no signs of active bleeding with good 

lab results, so abdominal reexploration was done with removal of the 

packs around the liver that showed complete sealing, then abdominal 

wound was closed in layers after drain insertion in Morrison’s pouch. 

One day later, the child started enteral feeding then drains were removed 

and he was discharged home after 6 days of hospital stay. 

Comment:  

Impalement injuries in general are very rare in civilian practice [5,6]. 

Almost all the patients who suffer from these injuries die before arrival to 

the hospital [4–6]. Most likely causes are accidental falls, road traffic 

accidents with a protruding object or patients ejected from automobiles 

falling onto protruding object5. Because of the diversity in impalement 

mechanisms, thoracic impalement injury is always an individualized 

complex state in a polytraumatized patient who needs a multidisciplinary 

team that can manage the trauma in harmony to save his life [6]. Patient’s 

vital signs indicate the extent of the injury. Altough, time shouldn’t be 

wasted in unnecessary investigations because there might be a concealed 

injury that is controlled by the object inplace[7]. CT-scan with contrast is 

the best to inspect visceral and vascular injuries. Efforts to remove such 

an object should always be taken in the operating room where everything 

is prepared to control any injuries [6]. 

Conclusion:  

Impalement injuries aren’t common in the civilian practice. Once 

happened, the patient should be transferred to a tertiary care center where 

a multidisciplinary team can deal with such injuries. Unnecessary 

investigations should be avoided to save time which is a golden factor in 

such cases. A proper incision to safely trace and secure the course of the 

impaled object during its extraction is mandatory. 
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