CASE REPORT

A shocking craniofacial penetrating injury by a steel bar
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ABSTRACT

Owing to the diversity in cause and damage, there is no standard surgical treatment method for a complicated penetrating craniofacial

injury.The treatment of a complicated penetrating head injury caused by a steel bar is presented here.A 66-year-old woman fell onto a

steel bar at a construction site and it penetrated the mandible, entered the sinus and orbital cavities, and reached the base of the frontal

bone.A multi-disciplinary team including a neurosurgeon, otolaryngologist, and plastic surgeon was involved in removing the steel bar.

The patient survived without sequelae except for blindness in the right eye. Despite the lack of standardized surgical treatment for a

complicated penetrating craniofacial injury, aggressive treatment by a multidisciplinary team can result in good outcomes.
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INTRODUCTION

Owing to the diversity in mechanisms and patterns, there is no
standard surgical treatment method for a complicated pene-
trating craniofacial injury. The treatment of a complicated pen-
etrating head injury caused by a steel bar is presented here.

CASE REPORT

A 66-year-old woman fell onto a steel bar at a construction
site and maintained consciousness. The steel bar penetrated
upwardly from the left submandibular area (Fig. 1) and was
viewable in the oral cavity. The bar limited the patient’s head
and neck movements. A slight degree of exophthalmos was
observed on the right side. She was brought directly to our
emergency department.
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The brain computed tomography (CT) scan with a 3-dimen-
sional reconstruction revealed a metallic foreign body pen-
etrating the head from the left submandibular space through
the right orbital roof to the right sub frontal lobe (Figs. 2a,
b).

Following consultation, the steel bar was removed in the
following order by a multidisciplinary team including a neu-
rosurgeon, otolaryngologist, and plastic surgeon. The neu-
rosurgeon performed bicoronal craniotomy and deep dissec-
tion in the right frontal base to expose the tip of the steel
bar. The otolaryngologist performed multiple sinusectomy
with inferior turbinectomy of the right side to expose the
intranasal section of the steel bar. The plastic surgeon pulled
the steel bar out under the supervision of the neurosurgeon,
who visually monitored the frontal base, and the otolaryn-
gologist, who used an endoscope to view the nasal sinus.
This step was performed to prevent active bleeding and en-
able direct action in case of bleeding. Fortunately, no injuries
occurred in major vessels resulting in active bleeding.

A perforated hole in the base of the right frontal bone was
observed with a small amount of cerebrospinal fluid (CSF)
leakage through the torn dura.

Following debridement, the dura was repaired, and the skull
defect was covered with a rotational muscle flap from the
right temporalis muscle. A dural sealant was sprayed on the
dura and the muscle flap. The otolaryngologist performed
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Figure 1. A view of the patient with the steel bar penetrating the
head upwardly from the left submandibular area.

debridement and hemostasis, and the plastic surgeon per-
formed submandibular debridement, applied wet dressing,
and closed the wound one week later. Finally, preventive
tracheostomy was performed and the tube was removed
without any complications one month later. Antibiotics (van-
comycin and ceftriaxone) were administered for ten days to
prevent possible infection. The patient survived without se-
quelae except for blindness of the right eye.

DISCUSSION

A variety of unusual cranial penetrations have been reported
until today.["! The goals of treatment are removal of the for-
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eign body for decompression, debridement to prevent and
treat infection, prevention of vascular injury to all possible
extents, and achieving hemostasis for repair of the dura for
prevention of CSF leaks.™

Our patient received a multidisciplinary surgical interven-
tion resulting in good recovery. During the two-year follow
up period, no CSF leaks, seizures, or formation of brain ab-
scesses were noted. The recommendations in the literature
regarding antibiotic treatment (>7 days of treatment)®! were
followed with the administration of antibiotics for ten days.
This led, in part, to the success of the intervention.

Our approach could have been improved by a pre-operative
angiography or a CT-angiography recommended for the eval-
uation of the possibility of vascular injury.3*! Although these
types of preoperative imaging study were not performed, we
visually observed the area surrounding the trajectory of the
steel bar, and we were confident that there was no major
vasculature in contact with the steel bar before its removal.

The intervention may have also benefited from an intraopera-
tive consultation with an ophthalmologist. The preoperative
consultation with the ophthalmologist resulted in a diagnosis
of blindness in the right eye. In our case, an intraoperative
consultation was not likely to change this outcome. How-
ever, the outcomes may be different for other patients.

Figure 2. (a) A 3-dimensional computed tomography scan showing the trajectory of the steel bar. (b) A coronal view of
the brain computed tomography scan showing the steel bar penetrating to the base of the right frontal bone.
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Hybrid treatment using surgery and an intraoperative endo-
vascular intervention has also been suggested.! This type
of treatment requires a hybrid operating room, which is not
available in our hospital. The benefit to our patient would
have been minimal in the absence of bleeding in any major
vessels.

The general treatment guidelines for a penetrating craniofa-
cial injury are to decompress, debride, and avoid neurovas-
cular injury and the subsequent complications. A multidisci-
plinary surgical intervention is always required, particularly
in the absence of a standard surgical method. Instead, the
surgical approach must be tailored according to the mecha-
nisms, patterns, and materials of the injury. By sharing our
treatment experience of this unique and shocking case of a
penetrating injury, we hope that it can be used as a reference
if other similar injuries are encountered.
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Etiyoloji ve hasarlanmada olusan farkliliklar nedeniyle komplike penetran yaralanmalarin standart bir cerrahi tedavi yontemi yoktur. Burada gelik
parmaklik Gstline digsme sonucu olusmus komplike bir penetran kafa travmasinin tedavisi sunuldu. Bu yazida, insaat sahasinda gelik parmakligin
lizerine diisen 66 yasindaki kadin hasta sunuldu. Alt genesi, siniis ve géz qukuruna giren gelik cubuk alin kemiginin tabanina kadar ilerlemisti. Beyin-
sinir, kulak-burun-bogaz ve plastik cerrahlardan olusan ok uzmanli bir ekip gelik gubugu gikardi. Hasta sag goziinde korlik disinda herhangi bir sekeli
olmadan sag kurtuldu. Komplike penetran kraniyofasiyal yaralanmanin standartlagmis bir cerrahi tedavisi olmamasina ragmen ¢ok uzmanli bir ekiple

agresif tedavi iyi sonuglar saglayabilmektedir.

Anahtar sozciikler: Serebrospinal sivi kagagy; yabanai cisimler; mandibular yaralanmalari; orbita kiriklari.
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