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Acute Mandibular Swelling Following Blunt Trauma
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Abstract

Submandibular trauma is rare, particularly in children or with an in-
tact mandible. Clinical assessment of a child with a neck mass may
need to be supplemented by diagnostic imaging. The optimal man-
agement of submandibular abscess is unclear, but an initially con-
servative approach is recommended. We report a case of a 10-year-old
girl with a blunt injury 2 days following a fall who presented with a
fever and a large lateral neck swelling. Inflammatory markers were
raised and antibiotics were commenced. A magnetic resonance imag-
ing (MRI) scan led to an initial working diagnosis of a submandibular
abscess. Over time she remained systemically well, and an ultrasound
could not radiologically differentiate infection from a collection. The
final diagnosis was a submandibular post-traumatic hematoma with
a secondarily infected collection. The initial management and deci-
sion to transfer to a higher level of service was significantly aided
by the availability of MRI scanning. This case report illustrates the
diagnostic and therapeutic dilemma in evaluating and treating acute
mandibular swelling following blunt trauma.
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Introduction

Submandibular trauma is rare [1-3], particularly with an intact
mandible [2, 3]. Assessment of a child with a neck mass fol-
lowing trauma requires an assessment of the rapidity of onset
of the mass, the presence of constitutional or airway symp-
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toms, associated maxillofacial or dental trauma, and the main
anatomic delineation being whether the mass is lateral or mid-
line. The clinical assessment and blood workup may need to be
supplemented by diagnostic imaging. Ultrasound, computed
tomography (CT) scanning and magnetic resonance imaging
(MRI) scanning may all have a role to play for selected patients
[4]. The optimal management of a submandibular abscess in
this setting is unclear, but an initially conservative approach
with antibiotic therapy is recommended [4] depending on the
speed of progression, associated symptoms, and other identi-
fied injuries. Surgical management of abscesses is reserved for
cases that are refractory to medical management and showing
signs of spread particularly to the deeper neck spaces, risking
airway obstruction. We report a case of submandibular hema-
toma with a secondarily infected collection related to trauma
in which the diagnosis was facilitated by the availability of
MRI scanning.

Case Report

A previously well 10-year-old girl of Pacific Islander back-
ground presented to a peripheral emergency department with
a 2-day history of gradually worsening right-sided mandibular
swelling, erythema, and reduced mouth opening, following a
fall in which she landed on her right jaw onto concrete. There
were no other symptoms, and she was systemically well. She
was not receiving any medications. Immunizations were com-
plete for her age. Prior to the injury, she had never had a swell-
ing in the facial region. There was no history of dental prob-
lems, or previous surgery. Family history was unremarkable.

Observations on presentation showed a heart rate of 115
beats/min, respiratory rate of 18 breaths/min, blood pressure of
112/87 mm Hg, oxygen saturation in air of 99% and tempera-
ture of 37.9 °C, rising to 38.2 °C. The patient was alert, and
cooperative, comfortable at rest with no respiratory distress or
signs of airway compromise. No skin changes in the neck were
present. There was a mildly tender single firm 8 X 10 cm mass
extending from the right ear superiorly, to the sternocleido-
mastoid posteriorly, to the level of the thyroid cartilage inferi-
orly. This mass did not cross the midline and there was no pal-
pable cervical lymphadenopathy (Fig. 1). Mouth opening was
limited to approximately one finger width. Her occlusion was
normal and there was no tenderness of the temporomandibular
joints. Tonsils were mildly enlarged but not erythematous, and
there were no dental caries or swelling of the floor of mouth
or lateral pharyngeal walls. She had full neck movements and
was noted to ambulate in the ward. General examination was
otherwise unremarkable.
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Figure 1. Right lateral neck swelling.

Inflammatory markers were elevated: white cell count
(WCC) 18.4 x 10°/L (3.9 - 9.9 x 10%/L), neutrophils 14.2 x
10%/L (1.7 - 5.7 x 10%/L) and C-reactive protein (CRP) 60 mg/L
(£ 4 mg/L) (Table 1). Intravenous flucloxacillin (50 mg/kg/
dose, q6h, seven doses) and metronidazole (10 mg/kg/dose,
q12h, two doses) were administered.

While the option of neck ultrasound was considered, due
to the availability of MRI and the clinical assessment that
the patient was agreeable and compliant, a non-sedated, non-
contrast MRI was performed (Fig. 2) to assess the soft tissue
swelling. This showed a fluid collection in the superolateral
aspect of the right submandibular salivary gland. The collec-
tion was spherical in shape, measuring 16.7 x 12.6 mm. There
was associated inflammation extending into the right masseter
muscle, overlying soft tissue edema of the right cheek, and
regional reactive lymph nodes. No submandibular or parotid
duct dilatation was present. There was no cystic swelling to
suggest an underlying lymphatic or vascular malformation and
the mandible appeared to be intact. The initial working radio-
logical diagnosis was that of a submandibular abscess. This at
the time seemed congruent with the history of fever, tender-
ness over the mass, and elevated inflammatory markers.

The patient was also commenced on ceftriaxone (1 g, sin-
gle dose) and clindamycin (10 mg/kg/dose, one dose) prior to
transfer to a tertiary pediatric hospital for ear, nose, and throat,
and oral maxillofacial surgical consultation. At this center, an
orthopantogram excluded subclinical odontogenic disease.
Two days after the initial MRI, an ultrasound showed a 1 mL
fluid collection in the right submandibular region, bordering
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on the inferior margin of the body of the mandible. Radiologi-
cally it was not possible to distinguish between a hematoma
and infection. Laboratory workup 3 days following the initial
workup showed a normalization of her total WCC and absolute
neutrophil count, and a decrease in her CRP (Table 1).

Fortunately she did not develop airway symptoms as the
days progressed and the mass clinically resolved with a con-
servative approach with oral clindamycin (10 mg/kg/dose,
q8h, 2 days) without the need for surgical intervention. The
blood culture taken on presentation at the local facility proved
negative. Her final presumptive diagnosis was of a post-trau-
matic hematoma with a secondarily infected collection. She
was discharged on the same dosing of oral clindamycin for
5 days. Follow-up had been scheduled for a week post-dis-
charge; however, the patient did not present.

Discussion

We report a case of a 10-year-old girl with a blunt injury fol-
lowing a fall who presented with a fever and a large lateral
neck swelling. Inflammatory markers were raised. An MRI led
to an initial working diagnosis of a submandibular abscess. A
subsequent ultrasound could not radiologically differentiate
infection from a collection. The final diagnosis was a subman-
dibular post-traumatic hematoma with a secondarily infected
collection. This case report illustrates the diagnostic and thera-
peutic dilemma in evaluating and treating acute mandibular
swelling following blunt trauma.

Salivary gland injury is uncommon, and injury to the sub-
mandibular gland much less common than injury to the parotid
gland due to the protection of the former by the mandible [1,
5]. Case reports of submandibular trauma in adults have in-
volved a fishbone [6], motor vehicle accidents [3, 7-9], and
gunshot wounds [2, 10]. Blunt trauma causing submandibular
gland injury, also following a fall, has been described in an
adult [11]. CT with contrast has been utilized [2, 3, 8, 9]. There
are even fewer case reports in young children. A case from
almost 60 years ago, published in 1963, of a 3-year-old child
with a mandibular fracture was postulated to have involved
trauma to a minor salivary gland [12]. A further case of an
8-year-old child with a submandibular traumatic fistula fol-
lowing an electrical injury and skin grafting was described in
1976 [13]. Both of these cases predated modern imaging tech-
niques. More recently the CT-assisted diagnosis of subman-
dibular fracture following blunt trauma in a 6-year-old child
was described [14].

Submandibular abscesses are uncommon but have been
described in adults with diabetes mellitus, with [15] or without
odontogenic infections [16], which appear to be a predispos-
ing factor [17]. In the pediatric age group, submandibular ab-
scesses are also uncommon. There are case reports in preterm
[10, 18-21] and term neonates [22-25]. Cases in older children
have been described less frequently in the literature, and have
been idiopathic [26] or related to a foreign body [27]. Chil-
dren may be at lower risk of such abscesses than adults due
to a lower prevalence of immunosuppression and odontogenic
disease. Clinical features include fever, dysphagia, and a sub-
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Table 1. Laboratory Data at Presentation and 3 Days Following the Initial Workup

At presentation Day 3

Values Reference range Values Reference range
Hemoglobin 123 g/L 115-158 g/ 136 g/L 113-143 g/L
White cell count 18.4 x 10%/L 3.9-9.9 x 10°/L 9.53 x 10%/L 4.70 - 12.20 x 10°/L
Platelets 336 x 10°/L 150 - 400 x 10%/L 450 x 10°/L 187 - 415 x 10°/L
Hematocrit 0.37 L/L 0.36-0.46 L/L 0.40 L/L 0.33-041L/L
Mean corpuscular volume 81 fL 76 - 93 fL 80.0 fL 75 - 86 fL
Mean corpuscular hematocrit 27 pg 24 -30 pg 27.2 pg 25.7-30.6 pg
Red cell distribution width 13.9% 11.0 -15.0 % 13.4% 12.0-14.1%
Neutrophils absolute 14.2 x 10%/L 1.7-5.7 x 10°/L 5.70 x 10%/L 1.8-7.6 x 10°L
Lymphocytes absolute 2.8 x 10%/L 1.4-3.8x10%L 3.10 x 10%/L 1.7-4.5x10%L
Monocytes absolute 1.4 x 10%/L 0.2-1.3x10°L 0.5 x 10%/L 0.2-0.9 x 10°/L
Eosinophils absolute 0.1 x 10%L 0.1-1.0x 10%L 0.23 x 10%/L 0.1-0.6 x 10%L
Basophils absolute 0.0 x 10%/L 0.0-0.1 x 10°L 0.04 x 10%/L 0.0-0.1 x 10°L
Sodium 137 mmol/L 133 - 144 mmol/L 142 mmol/L 133 - 144 mmol/L
Potassium 3.6 mmol/L 3.3 - 4.9 mmol/L 4.8 mmol/L 3.6 - 5.3 mmol/L
Chloride 105 mmol/L 97 - 110 mmol/L 100 mmol/L 97 - 110 mmol/L
Bicarbonate 25 mmol/L 20 - 32 mmol/L 26 mmol/L 20 - 32 mmol/L
Urea 2.7 mmol/L 2.0 - 6.5 mmol/L 2.3 mmol/L 3.0 - 7.0 mmol/L
Creatinine 35 umol/L 27 - 58 umol/L 37 umol/L 27 - 58 umol/L
C-reactive protein 60 mg/L <4 mg/L 11 mg/L <3 mg/L

mandibular mass which may be painful, erythematous, and/
or fluctuant; raised inflammatory markers may also be seen
[21-23, 26, 28-30].

A suddenly appearing soft tissue mass in the submandibu-
lar region is usually inflammatory in etiology [31]. The differ-
ential diagnoses include infection of the submandibular gland,

Figure 2. Coronal magnetic resonance imaging of head and neck with
collection (green arrows).

inflammatory lymphadenopathy from a dental source, a hema-
toma, or inflammation of a previously undiagnosed vascular
or lymphatic malformation [31, 32]. Midline neck masses are
more usually a thyroglossal cyst or dermoid cyst [31].

Acute submandibular gland swelling can be due to sialo-
lithiasis leading to obstruction of the salivary ducts, bacterial
or viral infections, and inflammation caused by radiotherapy
or trauma [1]. Trauma causing submandibular gland injury is
uncommon given the gland’s position in relation to the mandi-
ble [1], and soft tissue trauma to this area is highly unusual in
the context of an intact mandible [9] as in this case. However,
the timing and site of our patient’s injury point to trauma as a
potential cause of her acute lateral neck swelling in the region
of the submandibular gland. Additionally, the localized tender-
ness and elevated WCC and CRP supported an inflammatory
process [32] even in the absence of local erythema or fever.

An important concern to have in cases of acute subman-
dibular swelling is with the airway management of deteriorat-
ing patients. Inflammation spreading to the floor of mouth and
pretracheal space can cause the tongue to prolapse as well as
distort the airway structures. Trismus can indicate involvement
of the muscles of mastication. Such trismus may not relax un-
der general anesthesia, making it difficult to safely secure the
airway, necessitating an awake fiber-optic intubation if toler-
able and even awake tracheostomy in some cases [33]. Addi-
tionally an unresponsive secondary infection requiring drain-
age can be challenging as access to the submandibular area
requires attention to the marginal mandibular branch of the
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facial nerve, the lingual and hypoglossal nerves [34].

The American College of Radiology evidence-based
guidelines recommend for the child with a neck mass outside
of the parotid region or the thyroid, that neck ultrasound, CT
with or without contrast, or MRI with or without contrast are
all “usually appropriate”, that is, “....indicated in the specified
clinical scenarios at a favorable risk-benefit ratio for patients”
[4]. Ultrasound is usually the first imaging modality in primary
care [32] and allows delineation of mass anatomical location,
size, consistency and vascularity [4, 31, 35]. Other advantages
of ultrasound are availability (depending on operator exper-
tise) and sedation not being required. CT of neck with contrast
is recommended for children with possible malignancy, deeper
infection when surgery is being considered or if there is con-
cern about the major neck vessels, the submandibular capsule
or glandular integrity. Non-contrast CT might still be useful
especially in the setting of trauma to assess if the mandible and
other facial bones are intact. Shorter scanning times mean that
the need for sedation may be reduced or obviated [4]. Recom-
mendations for MRI are similar to those for CT with contrast,
that is, for children with possible malignancy or deeper infec-
tion when surgery is being considered. MRI of salivary glands
is potentially limited by breathing and swallowing-related ar-
tefact. However, MRI provides excellent delineation of soft
tissue details [36-38].

Disadvantages of MRI relate to the limited resource avail-
ability and the need for sedation or anesthesia particularly in
younger children or older children with developmental issues.
In our patient, with a potentially compromised airway, in a pe-
ripheral setting, the implementation of sedation or anesthesia
for diagnostic imaging would require careful assembling of
airway expertise, or transfer to a higher-level facility.

The differential diagnosis of an acute mass with radio-
logical evidence of a collection in close proximity to the sub-
mandibular gland after trauma includes a hematoma [3, 7, 8],
salivary gland disruption with sialocoele or mucocoele forma-
tion [8, 39], abscess, and exacerbation of an underlying lesion
such as a lymphatic or vascular malformation [35]. Develop-
ing abscesses in salivary glands form as enhancing collections
on CT with contrast [36, 40] or MRI, with a diffuse T2 hyper-
intense signal. Microabscesses and duct dilatation may appear
as focal areas of high T2 signal [20, 41]. However, in cases
such as ours when the exact nature of the collection is difficult
to delineate, management should also be guided by clinical
indicators such as fever, local tenderness, and inflammatory
markers.

A range of pathogens have been described for submandib-
ular abscesses in children ranging from Staphylococcus au-
reus to group A and B Streptococcus species, with anaerobes
and polymicrobial cultures being more common in adults with
odontogenic pathology [37, 38, 42]. Broad-spectrum coverage
is recommended [37], unless therapy can be culture-directed;
however, as in our case, often no pathogens are isolated [42-
44]. A surgical or catheter drainage approach to the manage-
ment of submandibular abscess [45, 46] has been recommend-
ed for those rapidly progressing cases or those non-responsive
to medical therapy. Both excision of a damaged submandibu-
lar gland [1] and an initially conservative approach [11, 14]
have been advocated by other authors. However, the rarity of
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submandibular trauma with a collection means that there are
no evidence-based guidelines. In the case we have presented,
the post-traumatic submandibular swelling reduced with med-
ical management and further invasive therapy was avoided.

Learning points

Submandibular abscess is uncommon in general and particu-
larly in children but should be considered in the setting of a
history of trauma and clinical examination findings suggestive
of inflammation. Ultrasound is often the initial imaging mo-
dality; CT scanning is also utilized. MRI can be more informa-
tive especially if there is predominantly soft tissue swelling.
An initially conservative approach to the management of sub-
mandibular trauma may be possible in the absence of other
injuries.
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