Case report

An unusual fronto-orbital open trauma pattern due to foreign body at work
1. Abstract

The authors report here a rare case of fronto-orbital foreign body that enter the skull
through the right eye region during professional activity. The patient was not
protected and the aim of this case is to emphasize on the importance of safety
measures. On arrival of the patient, first aid, clinical evaluation and
tomodensidometry were done prior to surgery. The evaluation revealed: burns and
traumatic lesions concerning the skin, the skull, the dura mater, the frontal lobe the
eye and the eyelid. Unger general anaesthesia, the foreign body has been removed by
two teams, neurosurgical and ophthalmologic. Hemostasis and drainage of the
cerebral frontal area were done by a neurosurgeon. The eye was completely
destroyed, removed by an opthalmologist and is covered by the ptosis. There was no
complication on the cranio —encephalic aspect. The patient resume work after one
month and is doing well 10 months after surgery. This rare case raise the importance
of safety measure at worksite. The foreign body should never be removed prior to
anaesthesia and surgery.
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2. Introduction

Many Traumatic Brain Injury (TBI) are reported [1]. Opened TBI due to foreign
bodies are reported in the civilian and military contexts [2,3]. Also, various
IntraOrbital Foreign Bodies (IOFB) are already published [4-5]. Pronostic factors are
described [6]. The eye explosion [7], and the association of a foreign body TBI to an
IOFB is also reported [8-10]. But, the association of these lesions to solid metal
projection and incarceration, burn and fuel explosion is a rare mechanism of trauma.
For these surgical emergencies, it is important to take a thorough history with the
mechanism of the trauma, a complete physical examination and paraclinical
investigations to have a good management. The role of tomography and sonography
is reported [11]. TBI can be mild, moderate or severe. IOFB may result in severe
structural and functional damage to the eye or orbital contents. The outcome is
variable [6,12 and 13]. The present case study highlights a rare mechanism of a
severe TBI associated to a severe IOFB secondary to an unusual accident at work
with a good outcome for the brain and a poor outcome for the globe.

3. Case presentation

Identification:
A 30 years old man, who is a metal carpenter with no particular background,
working in Dschang, West region in Cameroon.

Main complain :
The patient was referred in emergency with a large right fronto-orbital foreign body
that had been evolving for approximately one hour before his admission.




History:

The history reveals an accident at the work site, located in Foréké Dschang, on May
20", 2022, around mid-day, while working with a machine, and without protective
equipment. The patient wanted to seal a cylindrical screen to the inlet of a truck's
tank to prevent the fuel from being stolen. But the tank was not empty and the weld
next to the fuel triggered a violent explosion, throwing the cylinder against its right
fronto-orbital region.

This was followed by frontal cranioencephalic and right oculo-orbital trauma. After
the first aid provided in a nearby district hospital (tetanus serum, local care, intra
venous line), he was immediately transferred to the Kouekong Regional Hospital
where he received multidisciplinary care. He did not lose consciousness and
complained of right craniofacial pain.

Evaluation:

On arrival, the clinico-biological evaluation revealed a preserved generalstate and
stable vital parameters.

Locally, on inspection, the large metallic foreign body was:.implanted around the
right eye (Figure 1A), with haemorrhage and pain. The scanner (Figure 1B and 1C)
made it possible to better visualize the foreign body and-the lesions it had created.
An angiogram was not done.

Management:

Preoperative management: After respiratory, circulatory and neurologic
stabilization, the patient was immediately taken to the operating room.

Peroperative management :-Under general anaesthesia an initial washing
was done followed by disinfection. There was a large circular scalp wound encircling
the orbit, with more lacerations on its frontal part, an arciform fracture of the frontal
bone, a lesion of the meninges and, of the right cerebral frontal lobe with minimal
haemorrhage. The right eye.was destroyed by explosion and heat. There were
superficial second degree burn injuries on his face, concerning 4% of his body
surface area.

The foreign body was removed (Figure 1D) by two teams, neurosurgical and
ophthalmelogical, after a direct approach and without enlargement craniectomy or
flap. The right'eye was totally destroyed by the explosion and the burn.

After haemostasis, abundant lavage and drainage, the meningeal lesions were
repaired directly without plasty or flap and the scalp sutured (Figure 1E).

Postoperative management: Frontal drainage of the residual hematoma was
performed for 48 hours. There were no intraoperative incidents and the patient
remained stable. The patient was also given, 3 antibiotics (ceftriaxone, metronidazole
and gentamycin) for 5 days without obvious signs of infection, tetanus vaccine,
analgesics and local care. The postoperative course was simple regarding the
involvement of the frontal lobe: no hematoma, no cerebro spinal fluid leak, no
meningitis, no frontal syndrome. However, he had complete monocular blindness
and paralysis of the levator oculi muscle on the right side. At 2 months (Figure 1F),
the patient was fine and resumed work at one month postoperative. The patient is
doing well at 6 months postoperative and at 10 months. This case emphasizes
protective equipment, safety rules and multidisciplinary collaboration.




4. Discussion

A similar mechanism was not found in the literature limited to Medline and BMC
data bases. The diagnosis of a craniocerebral wound is confirmed during surgery by
the demonstration of dural penetrating lesion by the injuring agent. Several
cranioencephalic or orbital wounds are reported in the recent literature [1-5]. There is
a male predominance. CT angiography should be done [11]. Angioscanner was not
available for the case presented. Removal may require an enlargement craniectomy
or a flap. The closure must be done under drainage. Closure of the dura mater may
require autologous grafting of the scalp or the aponeurosis of the temporalis muscle
[4]. These artifices were not necessary in the presented case. The burned and
explosed eye could not be conserved.

Medical treatment should include intensive care, tetanus serum and vaccine therapy,
antibiotics and local care as performed in our case to avoid infection as with Anan
and al. in 2022[12]. The cerebral prognosis is pejorative if the Glasgow is low, which
was not the case for our patient. The eye prognosis was poor as reported by Marina
[6] and Seyda [13], The patient was seen 10 months postoperatively and is doing
well. The permission to publish the images was obtained.

5. Conclusion

Opened orbito-frontal wounds associated to projected and incarcerated foreign
bodies, in the context of fuel explostion is a rare traumatic mechanism the main
complication of which is haemorrhage and meningeal infection. Early management
by a multidisciplinary team, with debridement and antibiotic prophylaxis and
drainage might provide satisfactory results in minor lesions in the African context.
The foreign body should never be removed prior to anaesthesia and surgery.
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Figure 1(A-F) : Iconography

A. Aspect on admission B. 3D Reconstruction C. Axial CT of the skull
demonstrating a
foreign body

D. Removed foreign body (Fuel E. Immediate post F. Two months post op
lock cylinder) operative aspect



