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        Abstract


     Introduction

												
												Orbital penetration injuries by an organic foreign body are relatively rare. It is difficult to detect such foreign bodies by computed tomography (CT) scan. Penetrating injuries through the skin can cause serious orbital complications. This report presents the first case of an intra-orbital penetrating injury caused by a bamboo.
												

												Patients

												
												A case report of a penetrating foreign wooden body that was not identified as such on physical examination but was demonstrated on CT scan. A 25-year-old man arrived sedated to the emergency room (ER). On physical examination, a wooden foreign body was observed on the right side of the upper lip. On CT scan, an air mimicking cylindrical foreign body was noticed. 3D reconstruction demonstrated a cylinder-shaped object penetrating into the orbit, breaking the orbital floor, deflecting the globe cranially and penetrating the apex to the middle cranial fossa without tearing the dura. The object was surgically removed intact. It was identified as a 9 cm long bamboo stick. 
												

												Discussion

												
												Various foreign bodies in the orbit have been described in the literature. They can gain access into the intracranial cavity and can lead to blindness and even death. Organic materials are not well detected by plain radiography. A linear configuration should raise suspicion. In our patient, the foreign body was revealed to be a 9 cm bamboo stick. High-density 3-dimensional CT examination provided excellent images of the linear configuration mimicking air. Treatments are surgical removal, control of hemorrhage and repair of damage. Broad-spectrum antibiotic prophylaxis and tetanus immunization must be initiated immediately.
												

												Conclusion

												
												This report presents an unusual injury without external signs of orbital penetration. It illustrates the need for meticulous physical examination with correlation to radio graphical findings, especially in cases of outdoor injuries. Awareness of organic objects masquerading as air in CT scans is crucial.
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										Introduction

										
Injuries to the eye and orbit caused by foreign bodies can be hazardous to vision and ocular motility [1-3]. They are relatively rare and constitute only 0.4% of all head injuries [4,5]. However, these penetrating injuries can result in serious orbital complications [3-5]. Injuries caused by garden canes, chopsticks and wooden or metallic projectiles are rarely reported but may result in retained orbital or orbito-cranial foreign bodies [6-10]. The external entry wound may be apparently minor and the retained wooden foreign bodies may be difficult to detect radiologically [7,11-17]. One of the complications of penetrating orbital trauma is blindness. This is due to fracture of the lesser wing of the sphenoid bone. Orbital apex syndrome secondary to subdural hematoma of the optic nerve sheath has also been reported [18,19]. Orbital complications can be directly related to the injury as muscle entrapment, hematoma, or infection. Further, problems related to surgical access or post-surgery complications such as volume discrepancies may occur [20]. Concomitant transorbital penetrating injuries can causes cerebral injuries which may result in blindness, hemorrhagic conditions, brain stem injuries, cerebrovascular injuries, pneumocephalus, purulent inflammations, and various infections [21]. Early diagnosis and treatment is of utmost importance. Advances in radiologic imaging, alloplastic material development, surgical techniques and instruments, and studies of the natural course of posttraumatic sequelae continues to improve the surgeon's ability in this type of trauma management [22]. This report describes the first case of a patient with intra-orbital penetrating injury caused by a 9 cm bamboo stick. The stick passed through the lip and cheek to the orbit, deflecting the globe but not penetrating it and reaching the orbital foramen. We emphasize the importance of clinical results beyond the radiological findings which may not reveal the full impact of the injury. Unfortunately, despite careful and immaculate removal of the bamboo stick, the patient ended without light perception and with ophthalmoplegia.


Case Report


A 25-year-old man was admitted to the emergency room with multi trauma injuries after falling from a second-floor balcony into his neighbor's garden. On arrival, the patient was sedated and placed under artificial respiration. On physical examination, the only external evidence of injury was a 1.5 cm wooden foreign body protruding from the upper lip (Figure 1). Closer examination revealed the foreign body inside the cheek without penetrating the oral cavity. Computed tomography (CT) of the head and face were performed. The images depicted a well formed, radiolucent area with a density similar to that of air in the right orbit. This was later identified as a foreign body penetrating the right orbit in an axial plane from inferior to superior direction. It deflected the globe and penetrated the orbital apex towards the middle cranial fossa to the point of touching but not penetrating the dura mater (Figure 2). A fracture in the floor of the right orbit without the involvement of the lower orbital rim was revealed (Figure 3). Herniation of the inferior Rectus muscle and fat from the orbit into the right maxillary sinus cavity were present (Figure 4). Ocular examination showed no injuries to the globe. The patient received tetanus toxoid and prophylactic intravenous wide spectrum antibiotics. The patient underwent an emergency operation, in the presence of an ophthalmologist and a neurosurgeon. The approach was extra-oral with the aim of exploring and removing the foreign body. The intra-orbital foreign body proved to be a 9 cm bamboo stick (Figure 5). The bamboo stick was meticulously removed. There was no leakage of cerebrospinal fluid (CSF) and no brain tissue was found during exploration examination of the foreign body after its removal. Immediate postoperatively, the patient was transferred to the intensive care. Follow up CT scan demonstrated intact right globe, optic nerve and dura mater. There were no radiolucent findings suggesting that no foreign body remnants were present. 



        
          [image: ] Figure 1: A 1.5 cm wooden foreign body protruding from the upper lip. View Figure 1

        


        
          [image: ] Figure 2: a.b.c) 3D CT scan demonstrating a foreign body mimicking air in the orbit, deflected the globe and penetrated the orbital apex towards the middle cranial fossa to the point of touching but not penetrating the dura mater. View Figure 2

        


        
          [image: ] Figure 3: A fracture in the floor of the right orbit. View Figure 3

        


        
          [image: ] Figure 4: Herniation of the inferior Rectus muscle and fat from the orbit into the right maxillary sinus. View Figure 4

        


        
          [image: ] Figure 5: The intra-orbital foreign body proved to be a 9 cm bamboo stick. View Figure 5

        


        Discussion


Various foreign bodies in the orbit have been described in the literature, such as door keys, nails, pencils, spectacle arms, metal bars, cotton buds, bicycle brake handles, plastic chopsticks, wooden foreign bodies, stones and even toilet brush handles [22-33]. The entry wounds may be small due to elongated shapes or sharp ends of these objects. Due to the conical shape of the orbit and thinness of the orbital wall on the medial side, orbital foreign bodies can gain access into the intracranial cavity through the superior orbital fissure or optic canal and can lead to blindness and even death [34,35]. A high index of suspicion is essential for any eyelid or conjunctival laceration, particularly if orbital fat is visible. These indicate that the orbital septum has been breached [7]. Signs and symptoms depend on the nature of the foreign body, the degree of penetration and injury to the anatomical structures. In the case of plant material, its porous organic nature and its frequent proximity to soil make it a source of bacterial and fungal contamination [15]. It often causes inflammatory reactions because of infections thus making signs and symptoms more noticeable. Organic material may also break down into many pieces. The diagnostic methods used in such patients are plain radiography, ultrasonography (US), CT and magnetic resonance imaging (MRI). Plain radiography and 3-dimensional CT are excellent for detecting and localizing high-density foreign bodies in an emergency situation. However, organic materials such as wood are not well detected by plain radiography since these materials may be both radio- and sonolucent, and therefore indistinguishable from soft tissue or air in the orbit or cranial cavity. A wide variation in radiodensity may occur in a single piece of wood thus MRI is the better option in those cases [15,21,36]. A linear configuration should raise suspicion. As far as visual prognosis and status of neurovascular structures are concerned, it is related more to the direct impact from foreign body rather than surgical approaches [8]. In our patient, the foreign body which was radiolucent, was predicted to be a 9 cm object of organic origin. High-density 3-dimensional CT examination provided excellent images of the linear configuration mimicking air. Objectives of treatment in such patients are the surgical removal of the foreign body, the control of hemorrhage, and the repair of damage. Broad-spectrum antibiotic prophylaxis and tetanus immunization must be initiated immediately. Focal neurological signs should be monitored. Two major surgical approaches to orbitocranial foreign bodies can be used, depending on the location: transorbital and extraorbital (such as transcranial). There is always a risk of severe bleeding and death following the removal of a foreign body through the anterior approach due to the sudden release of the tamponading effect caused by the foreign body over the lacerated vessels [37]. In our patient, the foreign body did not penetrate the globe but penetrated the optic foramen. There were no indications of a potential intracranial injury. We decided to remove the bamboo stick by the extraorbital approach, pulling the stick out of the orbit through the entry port of the cheek. A neurosurgeon and an ophthalmologist were present in the operating theater, in case of emergency. The foreign body was removed in one piece without causing hemorrhage. Fragmented foreign body, if incompletely removed may cause abscess, granuloma or fistula.


Conclusion


We report an intra-orbital 9 cm bamboo stick penetrating injury. To the best of our knowledge this is the first such case reported in the literature. It is unusual in that there were no symptoms or signs to indicate an orbital penetrating injury despite the presence of the foreign body in the orbit. This report illustrates both the need for thorough examination and a strong index of suspicion even when the initial CT scan indicates the absence of a foreign body since radiologically, wood can masquerade as air.


Highlights


a.	High index of suspicion for orbital penetrating injury is essential for any eyelid or conjunctival laceration, particularly if orbital fat is visible.



b.	The porous organic nature of plant material and its frequent proximity to soil make it a source of bacterial and fungal contamination.



c.	Organic materials such as wood are not well detected by plain radiography since these materials may be both radio- and sonolucent, and therefore indistinguishable from soft tissue or air in the orbit or cranial cavity.



d.	A linear configuration should raise suspicion to the presence of  orbital organic material. 
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