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ABSTRACT

Methamphetamines are the second most commonly used illicit drug worldwide and cost the United States health-care system
�$23.4 billion annually. Use of this drug affects multiple organ systems and causes a variety of clinical manifestations.
Although there are commonly known sequelae of methamphetamine abuse such as “meth mouth,” there is limited evidence
regarding maxillary sinus manifestations. The following cases highlight the initial evaluation and management of two
methamphetamine abusers with loculated purulent collections within the maxillary sinus as a result of methamphetamine
abuse. Our aim was to delineate the otolaryngologic symptoms associated with the patients’ methamphetamine abuse.
Computed tomography and magnetic resonance imaging studies revealed loculated purulent collections within the maxillary
sinus of probable odontogenic origin in both patients. Methamphetamine abuse leading to rampant caries and poor oral hygiene
may predispose individuals for craniofacial infections and fluid collections. These cases illustrate the development of maxillary
sinusitis and maxilla mucoceles that have been associated with methamphetamine use.
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Behind cannabis, methamphetamines are the second
most commonly used illicit drug worldwide.1

The estimated toll on the United States Health care-
system is �$23.4 billion annually.2 They affect multiple
organ systems and cause a variety of clinical manifes-
tations including cardiac arrhythmias, tachycardia,
arousal, hallucinations, euphoria, and increased body
temperature.3–5

Methamphetamine-type substances stimulate the
central nervous system by modulating dopamine
and norepinephrine release and reuptake at nerve
terminals.6 These drugs also stimulate �-adrenergic
receptors within the salivary gland vasculature,
causing vasoconstriction and reduction of salivary
flow. Repetitive abuse can therefore result in hyposali-
vation, ultimately leading to an increase in the reten-
tion of cariogenic organisms. Notable sequelae of
methamphetamine abuse specific to otolaryngology in-
clude dental caries, bruxism, trismus, and nasal septal
necrosis and perforation.7–12 However, there is limited
evidence regarding craniofacial manifestations. The
following case highlights two young female patients
who are methamphetamine abusers with maxillary si-
nus manifestations.

CASE REPORTS

Case 1
A 27-year-old woman presented with a history of

intermittent amphetamine use, recurrent facial and si-
nus fluid collections, and poor dentition. One month
before our initial evaluation, she presented to a neigh-
boring emergency department (ED) with similar symp-
toms. At that time she was diagnosed with a nasal
abscess and was discharged without intervention sec-
ondary to lack of insurance. After that visit, she expe-
rienced a “popping” sensation with subsequent puru-
lent discharge and temporary relief of headaches and
sinus pressure.

The patient’s symptoms worsened several days later,
and she returned to the ED complaining of fever, nau-
sea, frontal headache, sinus pressure, intermittent tin-
nitus, diplopia, and photophobia. Clear rhinorrhea was
evident, the posterior pharynx was mildly erythema-
tous, and the left hard palate showed swelling in the
anterior portion. Her urinalysis was positive for opi-
ates and cannabis and her white blood cell (WBC)
count was slightly elevated at 10. Magnetic resonance
imaging (MRI) and maxillofacial computed tomogra-
phy (CT) revealed a 31 � 26 �-34 mm rim enhancing
radicular cyst originating from the maxillary second
incisor and canine teeth showing restricted diffusion
with protrusion into the nasal cavity and incorporation
of dental roots, causing alveolar ridge thinning (Fig. 1
panel A). An additional 16 � 12-mm radicular cyst was
seen along the left maxillary bone measuring originat-
ing from left maxillary second incisor and canine teeth
(Fig. 1 panel B). There was associated bone destruction
of the alveolar ridge, protrusion into the nasal cavity,
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and involvement of dental roots most likely odonto-
genic in origin.

The patient underwent surgery to drain the ab-
scesses. A right medial maxilla inferior antral window,
septoplasty, and left inferior antral window were per-
formed given the inferior location of the mucoceles in
relation to the natural os. Gross surgical findings in-
cluded a markedly deviated septum to the left, right
medial maxilla bulging into the nasal cavity, marked
mucopurulence in the right maxillary sinus, and no
evidence of fistula formation from mouth to nose (Fig.
2). Initial intraoperative right maxillary sinus culture
revealed 1� WBC polymorphonuclear cells and 2�
Gram-negative rods. Additional culture results yielded
3� streptococcus milleri group (anginosus group), 1�
Staphylococcus aureus coagulase positive, and 3� anaer-
obic Gram-negative rods �-lactamase positive. Patho-
logical examination showed marked signs of chronic
inflammation and fibrosis without evidence of malig-
nancy. The patient made a full recovery from surgery
and was seen in follow-up 2 weeks after discharge with
no issues.

Case 2
A 21-year-old woman with a history of intravenous

heroin use with inhaled methamphetamine use pre-
sented to the ED with intermittent right upper molar
pain for the past year. She reported an increase in
severity of pain a few days before admission with
associated right facial swelling. On examination the

patient had right facial swelling over her cheek and
preauricular region with no erythema or fluctuance.
The patient had tenderness to palpation of the right
maxillary canine with no periodontal erythema or
swelling. No buccal induration or fluctuance was
noted bilaterally. Her WBC count was within normal
limits and urine toxicology was positive for amphet-
amines, cannabinoids, and opiates. Maxillofacial CT
(Fig. 3) showed a 13-mm hypodense rim-enhancing
fluid collection abutting and wrapping around the buc-
cal surface of the maxillae bilaterally. Inflammatory
stranding in the soft tissues overlying the maxilla, left
cheek, and mandibular region in addition to bilateral
retroantral fat pads suggested an abscess of odonto-
genic origin.

The patient was given broad-spectrum antibiotics as
an inpatient. She was in the process of being evaluated
for surgical intervention; however, she left against
medical advice to “smoke” therefore was prescribed a
short dose of clindamycin.

DISCUSSION
This article describes two cases of patients with known

methamphetamine use and maxillary sinus manifesta-
tions. Odontogenic manifestations including dental
trauma, periodontal disease, and tooth extractions have
all been associated with increased risk of maxillary sinus-
itis.13–15 Both patients were determined to have abscesses
of odontogenic origin. The etiology was more apparent in
the 27-year-old patient given her poor dentition, peri-

Figure 1. (Panel A) Axial view of T2 weighted magnetic resonance imaging (MRI) revealed a cystic lesion (3.1 � 2.6 � 3.4 cm) between
the nasal cavity and right maxillary sinus with restricted diffusion. The lower part of the cyst involved the palate bone and root of the right
maxillary second incisor and canine teeth. Compression causing lateral displacement of the medial wall of the right maxillary sinus was also
noted. Another cyst with similar signal characteristics was identified along the left hard palate with the inferior part of the cyst involving
the left maxillary second incisor and canine teeth. Both were considered radicular cysts. (Panel B) Coronal computed tomography (CT) scan
with right maxillary sinus abscess (2.8 � 2.3 � 2.4 cm) with protrusion into the nasal cavity, incorporation of dental roots, and alveolar
ridge thinning (A). Left maxilla abscess (1.7 � 1.4 cm) with associated bone destruction of the alveolar ridge and protrusion into the nasal
cavity (B).
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odontal disease, and eroding gumline. These patients’
histories of methamphetamine use likely predisposed
them to sinus involvement because of the close proximity
of the maxillary teeth with the sinus.

Both patients’ patterns of methamphetamine abuse,
precise duration of use, and route of administration
were unknown; however, these variables might have
also affected their otolaryngologic manifestations. A
previous study with 43 known methamphetamine
abusers suggested that intranasal users had worse an-
terior maxillary dentition compared with those who
injected or smoked the drug.16 This phenomenon may
be caused by the common blood supply of the anterior
maxillary teeth and nasal mucosae via branches of the
infraorbital artery.16 Repeated bouts of intranasal
methamphetamine could lead to vasoconstriction and
subsequent ischemia to the anterior maxillary teeth,
given that the abscesses in both patients originated
from anterior maxillary rather than posterior maxillary
teeth as shown by CT and MRI testing. This may
suggest the patients reviewed had a history of intrana-
sal methamphetamine abuse; however, our patients
did not present with other common symptoms of in-
tranasal methamphetamine abuse such as anosmia,
mucosal atrophy, perforation, or necrosis of nasal sep-
tum, dysphagia, and dysphonia.13

Methamphetamine is a sympathomimetic amine that
acts on the �-adrenergic receptors of the vasculature of
the salivary glands. This causes vasoconstriction and
reduced salivary flow, which functions as a buffer to
counteract acidity and prevent enamel breakdown.9

Figure 2. (A) Multiple caries are
present with significant erosion of the
right lateral incisor. (B) Eroding
gumline in the central incisors, left
lateral incisor, and canine. (C) Endo-
scopic view of right nasal cavity
showing bulging of right maxilla into
nasal cavity. (D) Endoscopic view of
right maxillary sinus showing muco-
purulence after right medial maxilla
inferior antral window during maxil-
lary antrostomy.

Figure 3. Hypodense rim-enhancing fluid collection abutting and
wrapping around the buccal surface of maxilla bilaterally. There is
inflammatory stranding in the soft tissues overlying maxilla, left
cheek, and mandibular region and of the bilateral retroantral fat pad.
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Reduced salivary flow is a significant risk factor for
caries formation. Deficiency of saliva can lead to pro-
longed periods of low pH promoting enamel deminer-
alization. It is also known that long-term methamphet-
amine users admit to not practicing good oral hygiene
including brushing their teeth.16 With a lack of plaque
control and deficiency of saliva, the mouth becomes a
great place for bacteria overproduction, potentially
leading to infection, and in these cases, abscess forma-
tion.

CONCLUSION
This series represents two patients diagnosed with

loculated purulent collections within the maxillary si-
nus and a history of methamphetamine abuse. The
patients’ dental caries secondary to their methamphet-
amine abuse were likely the cause of their abscess
development, and physicians should be aware of the
craniofacial manifestations for methamphetamine use.
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