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Abstract

The penetration of foreign objects is one of the leading causes of maxillofacial
infection following trauma. Failure to detect such objects at initial stages can lead
to complications like abscess formation, cellulitis, or space infections. Detection
is even more complicated if the patient presents to the maxillofacial center after a
delay of days or weeks following trauma. Sole reliance on radiographs or CT can be
inconclusive as most of these objects are radiolucent and can be difficult to detect
even by the experienced radiologists. We report the case of a patient who had an
unwitnessed trauma and presented to our center 7 days after the incident, with signs
of buccal space infection. Failure to detect the embedded intra-oral wooden object at
an earlier stage led to the propagation of infection to superficial temporal space. The
management strategy and pitfalls associated with conventional imaging in detecting
wooden object are discussed.
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Introduction

Foreign bodies incorporated deep
in tissues of the facial region represent a
diagnostic dilemma. These penetrating
injuries can result from missile injuries,
blast injuries or accidental fall [1].
Around one-fourth of the embedded
foreign materials go unnoticed on
initial examination in an unwitnessed
trauma [2]. The foreign particles which
frequently get inserted into deeper
facial structures after trauma are glass
particles, pieces of wood, and pebbles.
These materials are detected only by
chance after taking radiographs or later,
when the patient presents with recurrent
infection or non-healing traumatic wound
with complications like pain, abscess
formation, collection of pus, swelling,
etc. Appropriate and timely management
of wooden foreign bodies are considered
essential because of their potential
infectious complications [3]. Several
cases of embedded wooden foreign object

go undiagnosed and untreated, despite the
availability of excellent higher imaging
diagnostic modality like ultrasound and
CT. Here, we present the case of buccal
space infection, which progressed to
superficial temporal space due to pitfalls
in diagnosing embedded foreign wooden
piece after unwitnessed trauma.

Case Report

An otherwise healthy 61-year-old
farmer reported to our hospital with a
complaint of swelling on the left side of
his face for one week. History revealed
that the patient had a fall from a tree
about a week ago and was initially seen
at a local health care center. Preliminary
care was done in the form of debridement
of the lip and intra-oral laceration along
with suturing, and administration of
tetanus booster vaccine. The patient was
discharged and prescribed a course of
antibiotics and analgesics. However,
the next day, the patient developed mild
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swelling and difficulty in mouth opening, which raised
the suspicion of an underlying fracture or a developing
infection. Subsequently, because of lack of any advanced
imaging modality like ultrasound or CT scan, the patient
was referred to our center for further evaluation. But the

patient refused to seek any further treatment immediately
because of financial constraints. Patient reported to the
Department of Oral & Maxillofacial Surgery, Manipal
College of Dental Sciences, Manipal seven days after the
trauma.

Figure 1. Orthopantomogram shows no evidence of fracture.

On examination, facial asymmetry was noted due to
diffuse swelling of the left side of face, which was tender
on palpation. No significant intra-oral finding was noted
except for sutures on buccal mucosa and lip, however,
thorough intraoral examination could not be carried out due
to restricted mouth opening. Based on the chief complaint
and clinical examination, a provisional diagnosis of left
buccal space infection secondary to trauma was given.
Screening radiographs, orthopantomogram, and Paranasal
sinus (PNS) view, brought by the patient, were evaluated
but were noncontributory, as no fractures were evident
(Figure 1, 2).

Ultrasound scan was advised, which revealed soft
tissue edema with streaks of hypoechoic fluid involving
the deep subcutaneous plane of left cheek region, with no
mention regarding the possible etiology of the same. The
patient was advised admission for administration of IV
antibiotics and surgical management, but patient refused,
based on the same citing financial constraints and therefore
he was discharged with advice on oral antibiotics. However,
the patient reported back to us after 3 days with a dumb-bell
shaped swelling on the left side of the face extending above
the zygomatic arch involving superficial temporal space
(Figure 3).
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Figure 2. PNS x-ray view does not reveal any abnormality.
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Figure 3. Classical dumb-bell shaped swelling of left side of face
indicative of superficial temporalis space infection.

A contrast-based CT scan was done to define the
extent of swelling, and also to look into the possible etiology
of the same. Upon evaluation, ill-defined peripherally
enhancing relatively hypodense collection with air foci was
noted involving the left masticator space with infratemporal
extension into the left buccal space (Figures 4, 5). These
findings were suggestive of buccal space infection with
extension into the superficial temporal space. No further
insight was provided regarding the possible source of this

non-resolving infection. ) )
Figure 4. Coronal CT cuts in bone window (4a) and contrast-

based (4b) shows ill-defined peripherally enhancing hypodense
collection with air foci seen in left buccal space and with
infratemporal extension.
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Figure 5. Bone window (5a) and Contrast-based (5b) CT axial
section showing peripherally enhanced air pockets along with
hypodense collection beneath the left buccinator muscle.

With the progression of the infection, patient
agreed for admission and surgical exploration. Since
there was no clear indication of a possible embedded
foreign object from the patient’s history, clinical
examination, ultrasound scan or CT scan, an MRI scan
was not considered. Patient was taken up for a thorough
debridement and exploration of the affected area under
general anesthesia. Upon forcefully opening the mouth, a
hard palpable mass was felt along the posterior aspect of
left buccal mucosa. The existing vestibular incision was
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extended to gain accessibility to the dubious mass. On
further careful dissection into the buccal space, a 6 cm
long wooden piece was retrieved (Figures 6, 7).

Figure 6. Intra-op picture showing the retrieval of wooden foreign
object from left buccal space.

Figure 7. Retrieved wooden object measuring 6 cm in length.

The hemostat was extended superiorly in the buccal
space to approach the superficial temporal space, and pus
was drained and sent for culture and sensitivity testing. A
dependent drainage was established and a long corrugated
rubber drain was secured to the oral mucosa. The patient
was continued on the triple antibiotic therapy (Amoxicillin-
Clavulanate, Metronidazole and Gentamycin) while the
culture-sensitivity report of the pus sample was awaited.
Regular irrigation was done through the drain. Post 48
hours, culture report showed presence of Pseudomonas
aeruginosa which was sensitive to Genatmycin. Hence, the
patient was continued on the same antibiotics for another
5 days. The drain was removed 3 days post-surgery once
there were no signs of active pus discharge and resolution
of infection was seen. The closure of the intra-oral wound
was done by a single suture.

The patient was discharged 7 days after surgery and
was continued on oral antibiotics for 3 days and mouth
opening exercises. On I-week follow-up, the patient
showed significant improvement in mouth opening and
complete resolution of the infection (Figure 8).
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Figure 8. 2 weeks post-surgery showing complete resolution of
the swelling.

Discussion

The correct diagnosis of an embedded foreign object
in oral soft tissues can be challenging if proper history
is not elicited. The term Jael syndrome is used when an
impalement injury occurs in the craniofacial region [4]. As
per de Santana Santos, a facial impalement injury in the
oral cavity falls in the zone 111, which lies between the angle
of mandible and base of the skull [5]. Numerous materials
have been reported in various penetrating wounds, but
wood splinters and glass pieces are the most commonly
encountered foreign body.

Wooden foreign object has been one of the
frequently reported as a penetrating material in the facial
region secondary to trauma. There have been numerous
reports of long standing wooden foreign object in the
facial region which later presented as sinus opening or pus
discharge or persistent swelling or trismus [6-8]. Ahmed et
al. reported a case series of three patients who presented
with draining sinus in facial region which was attributed to
embedded wooden foreign object [9].

In the case of a wooden object insertion, only 15%
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are detected on plain radiographs and are therefore often
missed [10,11]. Further, a failure to diagnose or localize
a wooden foreign body can lead to serious infectious
complications as the wooden object can serve as an
excellent source of various microorganisms. Because of its
porous consistency along with organic nature, wood is an
excellent medium for microorganisms and may result in an
abscess, fistula formation, or space infection if the object is
not removed in time [12].

CT imaging is considered as the best modality to
visualize any deeply embedded wooden object which
appears as air pockets or bubbles. However, with time,
the wooden object imbibes water from the surrounding
resulting in increased radiodensity and is mostly interpreted
as soft tissue inflammation [12-14].

A superficially located wooden object can
be identified by ultrasonography, which produces a
detectable echogenic structure with acoustic shadowing
on ultrasonography. However, this can be a diagnostic
challenge if the object lies close to the bone or is located
in deeper tissue planes [15]. In the present case, it was
possible that the wooden foreign object was obscured by
the zygomatic arch and hence, could not be identified by
ultrasound scan. If the CT scan fails to reveal a wooden
fragment, MRI has shown to be more sensitive in localizing
a wooden object in the soft tissue. T-1 weighted image
provides maximum contrast between wood and fat [2].

In an in vitro study by Javadrashid et al., all
embedded foreign objects were best visualized by a CT scan,
except for a wooden object. A wooden object measuring
more than 0.5 mm was best detected by ultrasound scan.
MRI was found to be the least useful imaging technique
for visualizing a foreign object in maxillofacial region
[16]. In another similar in vitro study by Shokri et al., a
comparative analysis was done between Cone-beam CT
(CBCT), MRI and ultrasound for their sensitivity and
specificity in detecting foreign object in facial region.
Their study revealed that a CBCT was most sensitive in
detecting a glass particle or a pebble. However, none of
these imaging modalities could clearly visualize a wooden
foreign object. Also, they suggested that MRI should not
be used as 1% choice of imaging modality, especially if the
nature of foreign object is not known, because of significant
artifacts and high cost [17].

Kaviani et al. compared the efficacy of CBCT scan
with conventional CT scan in localizing a foreign object in
facial region. They found that CBCT scan with NewTom
and Planmeca were more effective in visualization
of foreign object as compared to a conventional CT
scan [18]. Recently, software like Mimics (Materialise
Interactive Medical Image Control Systems) have been
used with CBCT images which has shown to be more
effective in determining the location and type of foreign
object. However, this study had evaluated for the presence
of endodontic file in the maxillofacial region and the
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application for the same in detecting wooden foreign object
should be further investigated [19]. There has been a report
of utilization of navigation system guided by a dental splint
to localize and remove a foreign object from the region of
maxillary sinus in a minimally invasive manner. However,
cost and the availability of such systems are the main
limiting factors [20].

The buccal space is the anatomical area found in
between the buccinators muscle medially and the muscles
of facial expressions and skin laterally. The contents of the
buccal space include buccal fat pad, parotid duct, facial
arteries and vein, buccal arteries and lymphatic channels.
Buccal fat pad occupies the majority of the buccal space
and is formed of 4 extensions, namely — medial, lateral,
anterior and superficial extensions. The buccal space
communicates with the surrounding masticator spaces.
The superficial temporal space communication with buccal
space is established by the temporal extension of buccal
fat pad [21]. Presentation of a space infection in the form
of swelling or trismus in a trauma patient, in the absence
of any fractures should raise a strong suspicion for deeply
embedded foreign objects. In the present case, inability to
carry out thorough intra-oral examination due to restricted
mouth opening and worsening of infection mandated
the patient to be taken up for surgical exploration under
general anesthesia. The mouth opening restriction was
attributed to the involvement of masticator space, and there
was a significant improvement in mouth opening with the
resolution of the infection. The presentation of classic
dumb-bell shaped appearance was indicative of temporal
space infection, which has the potential to cause some fatal
complications.

The delayed presentation to our clinic, and also
the unclear history, compounded the diagnostic dilemma,
which shows the importance of thorough history elicitation
and clinical examination and correlation of the same
with the diagnostic imaging in discussion with the oral
radiologist. Based on our literature review, it is advisable
to use the ultrasound scan and CBCT scan, if available,
for investigating a possible embedded foreign object in the
maxillofacial region.

Conclusion

Any patient presenting with an unclear history
about the mechanism of injury should always be evaluated
for penetrating wounds, even in the absence of extra-oral
wound, which would guide towards further investigation
and management. Detection of the foreign object cannot be
solely relied on imaging modalities and should be correlated
with the patient history and proper clinical examination.
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