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        Abstract


        Transdiaphragmatic intercostal herniation of abdominal contents into the chest is rare. In this case, a combined thoracic and abdominal approach allowed reduction of the small bowel hernia, repair of the diaphragmatic defect and reconstruction of the chest wall.
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        Introduction


        Injuries to the costal margin which involve herniation of abdominal contents into the chest are rare. Two major mechanisms of transdiaphragmatic intercostal hernia are recognised: post traumatic and spontaneous. It is hypothesised that disruption of either the diaphragm or intercostal muscles leads to herniation of the abdominal contents, and that negative intra-thoracic pressure then draws the herniated viscera further into the chest [1].


        Unlike the specific entity of transdiaphragmatic intercostal hernia, there are many case reports and case series outlining the identification and management of a diaphragmatic rupture. Diaphragmatic injury is known to occur in 1.4 to 8% of patients following blunt trauma, and commonly occurs in association with solid organ injury (as was also seen in our patient) [2]. Rib fractures are present in association with a diaphragmatic injury in approximately 50% of cases [3]. The association of rib fractures with transdiaphragmatic intercostal hernia has not been quantified.


        Case Description


        A 66-year-old male was transferred to the emergency department at an Australian Level 1 Trauma Centre following a high speed motor vehicle crash. He had a significant past medical history of coronary artery disease requiring a coronary artery bypass graft, type 2 diabetes and asthma. Upon initial ATLS assessment, respiratory distress was treated with high flow supplemental oxygen.


        The patient's chest X-Ray (CXR) demonstrated fractures of the right 3rd - 8th ribs and left 4th - 8th ribs inclusive. Computerised tomography (CT) revealed bilateral rib fractures with associated flail segment and significantly displaced fractures of the right 3rd to 5th ribs; a right diaphragmatic laceration; grade 2 liver injury; and transdiaphragmatic small bowel herniation (Figure 1).


        
          [image: ] Figure 1: Transdiaphragmatic intercostal hernia and rib fractures. A) Axial CT, B) Coronal CT and C) 3D rib reconstruction. View Figure 1

        


        Subsequently the patient developed type 2 respiratory failure and was intubated. On day two post-admission, following respiratory optimisation in the intensive care unit (ICU), the patient was transferred to the operating theatre. He underwent a laparoscopic reduction of the diaphragmatic hernia and primary suture repair of the defect using a 2-0 non-absorbable suture and placement of a composite mesh secured with tacking devices. On completion of the abdominal component of the procedure, the thoracic team performed surgical stabilisation of the right sided rib fractures 3 to 5 using a titanium rib plating system (Figure 2). No intra-operative complications were encountered, and the patient was transferred to ICU intubated.


        
          [image: ] Figure 2: Intraoperative photographs of A) The hernial defect, B) Post-suturing the defect and C) A post-operative CXR showing the SSRF result. View Figure 2

        


        On day 1 post-operation, the patient was extubated and his recovery complicated by an inferior STEMI. He was commenced on dual anti-platelet agents and therapeutic heparin. His stay was further complicated by delirium and difficult glycaemic control.


        Discussion


        A major issue in the evidence-based management of these traumatic diaphragmatic and intercostal hernia (TDIH) injuries is the lack of clear nomenclature in this area. Dr. Gooseman's group recently proposed the Sheffield Criteria: a unifying taxonomy to clarify the assessment of injuries around the costal margin [4]. According to this system, the patient described above had a TDIH.


        The Sheffield group reported four cases of TDIH, three of which occurred after coughing and one following a fall. None of those four patients had a combined thoracic and abdominal procedure, and the patient who had an abdominal approach alone had recurrence 18 months later requiring a combined mesh repair as well as costal margin plate fixation.


        Macedo, et al. [5] reported three cases of transdiaphragmatic intercostal hernia occurring in association with rib fractures. All patients underwent suture and mesh repair of the hernia as well as suture re-approximation of the fractured rib ends. Long-term follow-up was not reported.


        This is the first case reported in the literature of a patient undergoing both surgical stabilisation of rib fractures (SSRF) and laparoscopic mesh repair as a combined procedure in the acute setting for management of a transdiaphragmatic intercostal hernia.


        Conclusion


        Transdiaphragmatic hernia in association with rib fractures is rare. Acute treatment of this entity through a combined thoracic and abdominal approach allows assessment of the intra-abdominal viscera, repair of the diaphragmatic defect and reconstruction of the chest wall.
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