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Injuries associated with foreign bodies in the head and neck
area can occur at all stages of life, and show a heterogeneous
etiology. The severity and risk for foreign bodies differs
between injuries, and is dependent on the underlying
trauma. In addition to a detailed medical history, thorough
clinical examination and radiological assessment are crucial
for the successful detection of clinically unapparent foreign
bodies. In some cases, the foreign body might be visible

without further diagnostics; however, in many cases the
foreign body is not clinically apparent. For this reason, even
though it is not visible upon initial evaluation, the surgeon
needs to be aware of the potential risk of the existence of
foreign bodies.

Bagatelle traumas (e.g., abrasion wounds) that exhibit
superficial dirt particles and gravel debris, which can lead
to dirt tattoos if wound cleaning is insufficient, represent the
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Abstract Penetrating foreign bodies of different origins in the head and neck are rare and potentially
dangerous injuries, which might pose problems for their detection, primary care, and final
treatment. Depending on the severity of the underlying trauma, some injuries present a
higher risk for the presence of foreign bodies. Minor wounds, including common
lacerations, are likely to be contaminated with loose gravel debris or dental fragments,
and need to be distinguished from severe wounds caused by impalement, shootings,
stabbings, andexplosions. Blast injuries resulting from terror attacks are challenging recent
therapeutic concepts. Even though these injury patterns are uncommon, they carry the risk
of impacted objects with dramatic consequences. Despite improving medical imaging
techniques, detection remains a challenge as it is dependent on thematerial of the foreign
body, the affected anatomical site, and the injury severity. Therefore, a detailed history of
the circumstances leading to trauma is essential when foreign objects are not visible during
clinical examination. Precise detection of the foreign body, its anatomical position, and the
affected surrounding structures are vital, especially for impalement injuries of thehead and
neck area. Therefore, an interdisciplinary planning approach is essential prior to removal of
the foreign object. Finally, tension-free anatomical adaptation of the corresponding
structures is crucial for maintaining and restoring aesthetic and function. Here, we give
anoverviewof the diagnosis and treatment of cases of foreign body injuries encountered in
our department.
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majority of cases seen in the emergency unit, and are
generally easy to manage.1

However, more severe traumatic injuries, including occu-
pational and domestic accidents, assaults, and suicide
attempts, represent a major cause for the occurrence of
penetrating foreign bodies. Less common injuries, such as
impalement injuries and wounds associated with bombings
and blasts, gun and rifle shots, and stabbings, bear the risk of
impacted objects and are often life-threatening.2–4 These
injuries need to be distinguished from ordinary injuries
related to foreign bodies due to the complexity of diagnostics
and treatment. Even though these causes of penetrating
foreign body injuries are unusual in central Europe, surgeons
of the head and neck area, including otorhinolaryngologists,
radiologists, neurosurgeons, and craniomaxillofacial sur-
geons, need to be aware of the management and care of
these dramatic injuries due to their increasing incidence
meanwhile.5 The foreign body material of theses wounds is
often difficult to access especially in cases of close anatomical
location to vital structures,6 which may have a limited or
fatal prognosis.7

The following case series provide an overview of the
diagnostics and treatment of dramatic foreign bodies of
the head and neck area.

Case Series

• Case 1: A 42-year-old patient was admitted to the emer-
gency department after being hit by an Allen wrench at
work. The impacted tool had penetrated the right orbit
through the lower eyelid (►Fig. 1a). Multidetector com-
puted tomography (MDCT) imaging confirmed a close
proximity of the foreign object to the ocular bulb and
the skull base, although neither of these structures
appeared to be affected (►Fig. 1b). The patient was
immediately taken into operating theater. Under general
anesthesia, the penetration was extended by infraorbital
incision to achieve a direct view of the orbit. In coopera-
tion with ophthalmologists, the 8 � 1 cm tool was com-
pletely removed (►Fig. 1c). The postoperative outcome
was uneventful with no visual impairment or diplopia.

• Case 2: A 4-year-old girl was admitted to the emergency
department after tripping while holding a key in her
hands, ramming the foreign object into her cheek. Radi-
ological examination confirmed perforation of the left
maxillary sinus (►Fig. 2a). Surgical removal of thekeywas
performed under general anesthesia (►Fig. 2b). The ante-
rior wall of the maxillary sinus was flipped back without

Fig. 1 (a) Lateral skull radiograph showing a radiopaque foreign object penetrating the orbital funnel close to the skull base. (b) Three-
dimensional reconstruction of a multidetector computed tomography scan demonstrating the position of the Allen wrench inside the orbital
funnel. (c) Postoperative image of the removed Allen wrench.
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the need for osteosynthetic stabilization due to the young
age of the patient. Wound healing showed no sequela.

• Case 3: A 64-year-old patient shot himself by accident
while handling a self-made rat trap in Turkey. Four days
later, the patient travelled back to Germany on his own
and visited the emergency department. Aside frommulti-
ple skin lesions, mainly around the periorbital region,
clinical examination including ophthalmological assess-
ment was uneventful, with the patient reporting only
slightly blurred vision. Conventional X-ray demonstrated
the presence of multiple shotgun projectiles throughout
the soft tissue of his face (►Fig. 3a, b). In total, 46
projectiles were removed transcutaneously guided by
intraoperative navigation and a C-arm X-ray, and assisted
by ophthalmologists (►Fig. 3c). One projectile, located
close to the superior orbital fissure, was left in place to
prevent further damage (not shown). Postoperatively, the

patient’s sight was undisturbed and healing proceeded
normally. To our knowledge, no complications related to
the remaining projectile have been noted.

• Case 4: Another case of a foreign body caused by a gunshot
was presented by a 63-year-old patient. Clinically, a single
entry wound was detectable in the forehead, but there
was no bullet exit wound. AnMDCTscan revealed a single
bullet close to the occipital bone, which had entered the
cranium through the forehead, crushing the frontal sinus
and ethmoid cells (►Fig. 4a). A bullet with a 2-cm
diameter was removed by craniotomy in cooperation
with colleagues from the neurosurgery department
(►Fig. 4b). Wound therapy included debridement with
large exposure of the frontal sinus, reconstruction and
fixation of the anterior wall, and dura repair under a
perioperative antibacterial regime. Shortly after removal,
the patient was transferred to begin neurological
rehabilitation.

• Case 5: A dramatic case of a shooting was presented by a
50-year-old patient, whowas found in his apartment with
severe injuries to his midface. The patient had attempted
to commit suicide by positioning a gun to his right temple.
Due to excessive bleeding and insufficient respiration, the
patient was intubated and transferred to the hospital. At
the time of arrival, the patient presented unstable blood
circulationwith hypotension, whichwas treated by inten-
sive blood transfer and transfusion management with the
administration of catecholamines. A cranial MDCT scan
confirmed the severe injuries of the patient, which
included extensive destruction of the midface including
the orbits and ocular bulb, in addition to the presence of
multiple projectile fragments and dislocated intracranial
bone fragments (►Fig. 5a, b). Furthermore, intracranial
bleeding, fracture of the skull base, and a pneumocepha-
lus were also present. The condition of the patient sub-
sequently deteriorated with a poor prognosis, and the
patient died without any further intervention.

• Case 6: A 53-year-old patient suffered an impalement
injury with a metallic drill, which had penetrated his
neurocranium. The patient had tried to commit suicide,
injuring himself in the thorax and head (►Fig. 6a, b).
MDCT imaging displayed the position of the impacted
drill, which had entered the skull at the front temporal
cortex, and there was also an injury of the lung parench-
yma (not shown). Following immediate thoracotomy to
stabilize the patient, the drilling device was completely
removed by osteoclastic trepanation performed by our
colleagues in the neurosurgery department (►Fig. 6c).
However, the patient subsequently died due to increased
cerebral edema and severe damage to the brain
parenchyma.

• Case 7: Another impalement injury, also known as a Jael’s
syndrome,8 was presented by a 38-year-old psychiatric
patient who had attempted to commit suicide by stabbing
himself in the face with a knife. Clinical examination and
radiological imaging of the patient displayed an intracra-
nial penetrating stab injury, which had entered the

Fig. 2 (a) Lateral skull radiograph showing the radiopaque object
penetrating the maxillary sinus. (b) Postoperative image of the
removed key.
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neurocranium supraorbitally (►Fig. 7a, b). The impacted
knife was removed via craniotomy and dura repair in
cooperationwith the neurosurgery department. No injury
to the greater intracranial vessels was detectable. Post-
operative wound healing proceeded without any
complains.

• Case 8: A 22-year-old patient was picked up by an
ambulance complaining of facial pain in his right midface.
Several months prior, the patient had suffered a blast
injury, which caused the loss of his right eye during an
armed conflict in Syria, where initial treatment had been
performed. Clinically, the patient presented a large scar

that extended from his lower right eye to his right nostril.
Intranasal examination revealed a purulent foreign object
in the nasopharynx. Conventional X-ray followed by an
MDCT scan revealed a radiopaque mass in the central
midface region, which did not affect the frontobasal
region (►Fig. 8a, b). A cerebral angiogram showed close
proximity to the carotid arteries, but without any obvious
injury (►Fig. 8c). Antibiogram revealed multidrug-resis-
tant gram-negative pathogens including Escherichia coli
and Pseudomonas aeruginosa. A large piece of shrapnel
measuring 8 � 3 � 3.5 cm (►Fig. 8d) was removed under
perioperative antibacterial treatment with endotracheal

Fig. 3 (a and b) Frontal and lateral skull radiographs showing multiple radiopaque round foreign bodies spread over the face entering the orbital
funnel. (c) Postoperative picture of a single shotgun pellet.
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general anesthesia by performing an incision along the
preexisting scar of the cheek and through the existing
defect in the maxillary sinus. Following surgical removal,
the postoperative outcome included no sequela, and
rehabilitation was achieved with ocular prosthesis.

• Case 9: A critically injured 58-year-old patient with severe
trauma resulting from a close explosion was transferred
from a hospital in Egypt. Aside from a pneumothoraxwith
respiratory insufficiency, the patient had also suffered
multiple severe burn wounds on his hands and face.
Clinically, the patient presented a complete mobile mid-
face with an open wound on his right cheek and a pus-
secreting open wound under his lower right eyelid that
penetrated into his nasal cavity. The MDCT imaging
revealed a complex panfacial fracturewith a comminuted
central midface and angulus fracture of his left mandible.

Furthermore, a hyperdense foreign bodywas visible in his
left cheek (►Fig. 9a, b). After stabilization of the patient,
surgical treatment, including thorough wound cleaning
and insertion of drainage systems, temporary fracture
reduction, and the removal of a metal object, was carried
out (►Fig. 9c). The foreign body had penetrated the
patient’s right cheek, exiting intraorally to also penetrate
the left cheek and crush the left angulus. Due to the
serious bacterial infection, as indicated by the detection
of Klebsiella pneumoniae in the cerebrospinal fluid, exten-
sive antibiotic regimes were initiated including intrathe-
cal administration (as a treatment of last resort).
However, the patient subsequently died due to multiple
organ failure under progressive sepsis.

Discussion

Craniomaxillofacial surgeons are frequently confrontedwith
foreign body injuries caused by a diversity of different
trauma. In our patient population, the main causes included
occupational (case 1), domestic (cases 2 and 3), and suicide
attempts (cases 4, 5, 6, and 7). Moreover, as mentioned in
cases 8 and 9, due to the rising number of refugees and the
transfer of seriously injured patients from combat zones, as
well as the increase in global terroristic attacks, special
attention should be paid to injuries caused by destructive
weapons and explosives.9 In most cases, foreign bodies were
associatedwith minor trauma, including small lacerations or
open wounds, although foreign body injuries may also be
severe, as demonstrated in some of our cases.

Fig. 4 (a) Intraoperative C-arm radiograph showing destruction of
the ethmoidal bone with opacity, as well as a radiopaque intracranial
foreign object close to the occipital bone. (b) Postoperative image of
the removed bullet.

Fig. 5 (a and b) Axial multidetector computed tomography scan
revealing massive destruction with comminuted fracture of the
orbital region, in addition to hyperdense foreign bodies and artifacts.

Craniomaxillofacial Trauma and Reconstruction Vol. 11 No. 3/2018

Penetrating Foreign Bodies in Head and Neck Trauma Voss et al.176

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



In general, injuries of the head and neck are potentially
life-threatening depending on the location and extent of
penetration of the foreign body.10–12 Penetration injuries
with or without impalement of the foreign object into the
oral cavity, paranasal sinus, neurocranium, or neck risk
injury to large vessels, airways, and crucial neurological
structures, which present severe consequences for the
patient.13 Based on a biblical narrative about the murder
of Sisera, an impalement injury of the craniofacial region is
often referred to as Jael’s syndrome.8 As illustrated in cases 6
and 7, these injuries are potentially life-threatening as they
penetrate into the neurocranium. Furthermore, deep impac-
tion of the foreign object and damage to vital structures also
pose complications for its removal.2

Acute Care
The acute treatment regime is dependent on the initial
overall condition of the patient. Patients with life-threaten-
ing injuries are stabilized with advanced life support by

securing the airways and managing blood loss/bleeding to
maintain a sufficient blood supply.14,15 There are differences
in the injury patterns of pediatric patients and, therefore,
possible variations in the therapeutic regime should be
considered.16

In primary care (first aid response), it is important that
foreign bodies be left in place until diagnostics with radi-
ological assessment is available, as the foreign bodies might
act as a tamponade preventing severe bleeding.15,17 Hasty
removal without precise knowledge of the exact anatomical
location and impaired surrounding structures might have
disastrous consequences.

The diagnosis of foreign materials is challenging, espe-
cially in cases where the object is not fully visible. Besides a
detailed medical history (if possible), clinical examination is
crucial for the successful detection of foreign bodies. This is
particularly important for small foreign bodies, for which
soft tissue examination is essential for the detection and
removal of the object.18,19 In infants and children, full

Fig. 6 (a and b) Frontal and lateral skull radiographs showing a radiopaque foreign body penetrating intracranially. (c) Postoperative image of
the metallic drill.
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examination should be performed under general anesthe-
sia,20 as noncompliance might lead to incomplete
assessment.

Radiological Assessment
Radiological assessment (conventional X-ray, ultrasound,
MDCT, or magnetic resonance imaging [MRI]) should be
adapted to the expected material of the foreign body
(wood, glass, metal, tooth, debris, etc.) to minimize the
risk of false-negative findings.21 To address this, several
studies have evaluated the efficiency of detecting foreign
bodies by different radiological methods.22,23 In general,
MDCT imaging is most successful for detecting the majority
of foreign bodies; however, it struggles with wooden
objects.24 Moreover, preoperative radiological assessment
including the implementation of contrast agents should be
chosen to visualize possible damage to the surrounding
vascular structures.25 To rule out arterial dissection, an
arterial phase scan can be performed when an MRI cannot
be conducted due to ferromagnetic foreign bodies. Excessive
bleeding requires further detection of the affected vessels,
which should include a noncontrast, arterial contrast phase
and venous contrast phase scan.

In caseswhere the object is not directly visible by imaging,
attention should be paid to indirect signs including air
bubbles, excessive soft tissue swelling, or abscess formation.
In addition to the preoperative evaluation, intraoperative
navigation and X-ray by C-arm provides excellent additional
support for localization, as well as for the removal of debris
particles from the soft tissue, including shotgun projectiles
(case 3).26

Foreign Body Removal
In general, foreign bodies should be removed to avoid acute
or chronic infection, as well as an immune response.27 Other
indications include neurological impairment, mechanical
and functional impairment, and compromised aesthetics.
However, when considering the surgical removal of a foreign
body, the risk of collateral damage and possible benefits
should be considered.28 Even though the existence of foreign
bodies might be uneventful in some cases, and wounds with
persisting foreign bodies may heal uneventfully in the first
place,29 sequela may occur, even many years later.30–32

In many cases, small, subdermal objects can be removed
under local anesthesia. However, in cases of deeply
embedded, large objects, we believe general anesthesia
should be chosen due to the risk of excessive bleeding after
removal, edema, and complications by themovements of the
patient.33

Large abrasion wounds contaminated with loose gravel
debris require diligent brushing in the emergency setting to
avoid unaesthetic dirt tattoos. Besides thorough wound
cleaning, these wounds require the use of drainage systems
to allow drainage of wound fluid. Nonhealing wounds with
chronic infections often indicate persisting remnants. In
these cases, a second-look surgery is essential for undis-
turbed healing.34,35 In cases of intracranial perforating for-
eign bodies, osteoclastic trepanation, craniotomy, and
craniectomy offer different advantages for removing the
foreign body.36,37 Overall, optimal planning of foreign body
removal is crucial for preservation and restoration of the
surrounding anatomical structures. Precise reconstruction of
soft tissue injuries will help achieve the best possible

Fig. 7 (a and b) Lateral and frontal skull radiographs showing a radiopaque foreign body penetrating into the neurocranium.
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outcome in regard to form, function, and aesthetics, ensuring
optimal rehabilitation.

Systemic Therapy
In addition to a sufficient tetanus prophylaxis, perioperative
antibacterial therapy is crucial for preventing infections
caused by contaminated foreign bodies and should be
started as soon as possible. Petersen and Waterman pub-
lished a comprehensive overview of prophylaxis and treat-
ment of infections associated with various penetrating
traumatic injuries of the head and neck. An intravenous
therapy with cefazolin (2 g every 8 hours) or a combination
of ampicillin and sulbactam (2 g every 6 hours) should be

administered for 10 to 14 days in cases of maxillofacial
infection.38

Exceptional Cases: Gunshot and Blast Injuries
Special attention should be paid to the treatment of self-
inflicted gunshot or rifle injuries, as these wounds might
exhibit severe powder burns and a large degree of destruc-
tion due to the high velocity of the bullet and close proximity
of the gun. Therefore, these injuries, in particular, require
diligent cleaning and reconstructive treatment (cases 3, 4,
and 5).3,39,40

Another injury pattern is presented by victims of blast
injuries, caused by a variety of improvised explosive devices

Fig. 8 (a and b) Frontal and lateral skull radiographs illustrating a large radiopaque mass in the center of the bony midface. (c) Angiogram
showing the close proximity of the foreign body to the internal carotid artery. (d) Postoperative image of the shrapnel.
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(IEDs) in the context of terror attacks or acts of war (cases 8
and 9). While the majority of these injuries primarily occur
during war-related conflicts, the incidence of terror attacks
that utilize IEDs has increased. These IEDs cause severe
trauma with a higher frequency of penetrating injuries, as
well as mortality rate, in the less protected civilian popula-
tion.15,41,42 Craniomaxillofacial surgeons, head and neck
surgeons, neurosurgeons, and radiologists need to be aware
of this type of injury as global terrorism becomes a greater
concern.

Similar to gunshots wounds, these injuries often exhibit
large destruction of soft tissue as well as comminuted bone

fractures, with a high risk of wound contamination, severe
burns, and penetrating injuries.5,14 Suicide bombers try to
maximize the number of casualties by adding extra metal
particles (screws, nails, steel balls, etc.) into the IEDs, which
pose a great risk for penetrating into the victims’ bodies.
Penetrating injuries are considered so-called secondary blast
injuries caused by blast-energized fragments including IED
particles, shrapnel, explosive debris components, and envir-
onmental debris.5,43,44 These traumas carry the riskof severe
bleeding from damage to the large vessels of the head and
neck, thereby compromising the patient’s airways.15 There-
fore, aggressive bleeding control and maintaining and

Fig. 9 (a) Axial multidetector computed tomography scan showing a fractured ascending left ramus with a hyperdense structure. (b) Three-
dimensional reconstruction of a multidetector computed tomography scan revealing a central comminutedmidfacial fracture with a hyperdense
foreign object. (c) Postoperative image of the foreign object.
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restoring airways with early tracheotomy or coniotomy are
often necessary.15 After stabilizing vital signs, the patient
should be transferred to a major trauma department with
neurosurgery, head and neck surgeons, and ophthalmolo-
gists. Radiological assessment is critical in the following
diagnostic approaches as inconspicuouswoundsmight cover
up large pieces of shrapnel.41,45

The treatment of these injuries requires a diligent
approach, initially focusing on precise wound cleaning and
soft tissue management, including the reconstruction of
vulnerable nerve structures and blood vessels and removal
of foreign body material. However, it is important to keep
in mind that every case is unique, requiring individual steps
and diligent consideration in regard to the best therapeutic
regime.

Due to the high chance of bacterial contamination of
these wounds, antibacterial treatment is critical, as illu-
strated in cases 8 and 9.46 Fracture stabilization and fixa-
tion represents the basis for restoring form and function.
Aesthetic correction might take place after primary wound
healing depending on the overall outcome of the patient.14

In summary, depending on the location and injury pattern
of penetrating injuries of the head and neck, interdisciplinary
collaboration with colleagues from different specialties
including ophthalmology, otolaryngology, and neurosurgery
is required. Besides impalement injuries, even wounds that
appear inconspicuous bear the risk of foreign body material;
therefore, diligent clinical assessment and radiological diag-
nosis is important for a successful outcome. Overall, this study
provides a comprehensive overview for the diagnostic and
therapy of various penetrating injuries of the head and neck.
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