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Endodontic management of unusual extraoral cutaneous
sinus tract
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Abstract

Chronically, draining cutaneous sinus tracts are a common manifestation of pulpal necrosis with periapical
pathosis that requires endodontic treatment to heal. However, it is frequently misdiagnosed with cutaneous
lesions and incorrectly treated. A clinical case of an 8-year-old girl presented with an extraoral cutaneous
sinus tract of the right submandibular region after long-term pus drainage was misdiagnosed by her
dermatologist. The odontogenic origin of the sinus tract was made by tracing an unusual pathway of the
sinus tract utilizing cone-beam computed tomography. The clinical and radiographic examination revealed
a necrotic pulp, with chronic periapical abscess and cutaneous drainage of the immature mandibular right
first molar. Endodontic therapy and mineral trioxide aggregate apexification were performed. The cutaneous
sinus tract showed signs of healing after 1 month from treatment initiation and complete radiographic
healing was noted after 18" month recall. Cutaneous extraoral sinus tracts of endodontic origin can be
easily misdiagnosed and mistreated. Utilizing cone-beam computed tomography to trace the sinus tract
revealed an unusual pathway confirming the odontogenic origin of the sinus tract. Correct treatment
resulted in regaining the patient her self-confidence, saving the tooth, and healing of the facial sinus tract.
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INTRODUCTION

Odontogenic infections can spread to fascial spaces, as a
sequela is the cutaneous sinus tract."

Anatomic variations dictate the pathway of least resistance,
allowing for the formation of a sinus tract.>>”

Odontogenic infections are relatively concentric, however,
occasionally, it could break through the closest cortical plate
of the alveolar bone and spreads to neighboring tissues with
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the path of least resistance, while the adjacent muscles and
fascia act as a barrier. Most commonly, the penetration is on
the labio buccal side proximal to its muscular attachments
and erupts into the oral vestibule; however, when the
penetration of the cortical plate is beyond the muscle
attachment, the infection path deviates from the oral cavity
to remote structures such as the facial skin."!

The root length and its relationship to the alveolar process
are also essential in determining the site of cortical bone
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penetration, whether proximal or distal to the muscle
attachment.

In children and young adolescents, the alveolar process
is not fully developed, and the roots are incompletely
formed, seated more deeply in the basal bone. There is a
greater chance of the odontogenic infection penetrating
beyond the muscle attachment and leading to a cutaneous
sinus tract.!”

In the pediatric patient and according to Swales ¢f .,
the importance of corrected diagnosis and treatment
management of an extra oral cutaneous sinus only
occurred when the child attended a specialist dental clinic
for consultation.

Our purpose is to present a case of an unusual path of a
cutaneous sinus tract of an odontogenic origin.

CASE REPORT

An 8-year-old girl with no medical history contributing
to the patient’s chief complaint had swelling of the right
submandibular region [Figure 1a]. Previously, a discharge
started 6 months extraorally, her parents consulted a
dermatologist and were prescribed topical and oral
antibiotics, but the discharge did not resolve. The parents

el

Figure 1: Extraoral photograph showing the extraoral sinus tract
located at the right submandibular region (a). A periapical radiograph
of the mandibular right first molar, showing a restoration with recurrent
caries and open apices of both mesial and distal roots with periapical
radiolucency involving both roots (b)
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consulted another dermatologist, so an ultrasound was
done. The ultrasound report was inconclusive; finally, the
patient was referred to a pediatric dentist; the patient was
referred for consultation.

The extraoral sinus tract area was palpated and yellow
fluid was drained indicating the presence of pus. On
intraoral examination, the mandibular right first molar
shows a large composite restoration with recurrent caries,
which did not respond to either cold test or electric
pulp tester. The lower right mandibular area showed
missing primary first and second molar, no intraoral
swelling was present. A periapical radiolucency involving
distal and mesial roots was evident on radiographic
examination [Figure 1b].

An attempt was made to trace the sinus tract on the first
visit on September 7%, but the patient was uncooperative.

A diagnosis was made of necrotic pulp, with chronic
periapical abscess and cutaneous drainage. The treatment
was presented to the patient’s father, which consisted of
apexification utilizing mineral trioxide aggregate (MTA)
of the involved tooth.

The patient’s father accepted and consent forms were
signed. Anesthesia was achieved by administering 72 mg
of 2% Lidocaine with. 036 mg of epinephrine (Novocol
Pharmaceutical of Canada). The rubber dam was placed,
and the tooth was disinfected with 5.25% sodium
hypochlorite (NaOCI). Composite restoration and recurrent
caries were removed, the tooth was accessed, and three
canals were located. Working length was determined using
an apex locator (Root ZX 11, J. Morita Corp., Tokyo, Japan).
Instrumentation using Protaper next (DENTSPLY Tulsa
Dental Specialties) was done to the entire working length.
The Canals were irrigated with 20 mL of 2.5% NaOCL
and EDTA 17% (Pulpdent, Watertown, MA, USA) 3 ml
was used. The canals were dried with paper points. Calcium
hydroxide (AH temp, Dentsply, Germany) was packed using
a lentulo spiral. The tooth was temporized using teflon
and reinforced glass ionomer (Chemfil, Dentsply Sirona,
Germany), and one final periapical radiograph was taken.
Paracetamol syrup 250 mg was prescribed if needed.

The patient was reviewed on September 13%; the sinus tract
was still draining. Another attempt was made to trace the
sinus tract after the child’s behavior was managed; a 30 0.4
gutta-percha cone was used, and the periapical radiograph
was taken. However, unfortunately, the radiograph was
inconclusive [Figure 2].
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A gutta-percha cone was placed in the opening of the sinus
tract to trace it after the patient’s behavior was managed at
the second visit. With the help of cone-beam computed
tomography (CBCT) (Scanora, Soredex Co., Tuusula,
Finland), it clearly shows the unusual path of the sinus
tract [Figure 3]. The pathway of the infection spread was
through the lingual cortical plate below the attachment
of the mylohyoid muscle, from there below the body
of the mandible and above the platysma muscle finally
exteriorization in the submandibular region.

The treatment protocol was done following the same steps
as the first visit; calcium hydroxide was placed and packed
using a lentulo spiral. The tooth was temporarily restored
using teflon and ChemFil. One final periapical radiograph
was taken. Paracetamol syrup 250 mg was prescribed if
needed.

At the third visit on September 27™, the extraoral sinus
tract showed signs of healing with scar tissue and is no
longer patent [Figure 4a]. The patient is asymptomatic
and the patient’s father stated that no discharge was
visible since the last visit. The treatment protocol was
the same as the previous visits, with copious irrigation.
MTA Apical plug (DENTSPLY Tulsa Dental Specialties)
was placed using stainless steel hand pluggers that fits
3 mm short from the apex, ultrasonic was used to vibrate
the pluggers to minimize voids during MTA packing in
all canals. It was temporarily restored using a wet cotton
pellet and ChemFil; 1 final periapical radiograph was
taken. After reviewing the radiograph, it showed that the
MTA plug in the mesial root is short due to not being
able to take intraoperative radiographs [Figure 4b]. The
MTA apical plug was planned to be corrected at the next

Figure 2: A periapical radiograph of the mandibular right first molar, the
gutta-percha cone, was not showing in the radiograph; it was deemed
inconclusive tracing of the sinus tract

visit as the patient was also becoming agitated and less
cooperative. Paracetamol syrup 250 mg was prescribed
if needed.

At the final visit on October 11%, the sinus tract is healed
with scar tissue. The treatment protocol was done the same
as in the previous visits, and the MTA in the mesial canals
was removed using ultrasonic; the canals were irrigated with
15 mL of 2.5% NaOCL. Patency was achieved in both mesial
canals. No bleeding was noticed. Canals were dried with paper
points, MTA Apical plug was placed and backfilled with
gutta-percha and AH+ sealer (AH plus, Dentsply Sirona,
Germany). The tooth was restored with dual-cure core
buildup material (Core. X flow, Dentsply Sirona, Germany),
and a final periapical radiograph was taken [Figure 4c].

The tooth was finally restored with a stainless-steel
crown after 86 days; the pedodontist kindly provided the
postoperative radiograph [Figure 4d].

The patient was reviewed 6 months after restoring
the tooth, and her dental and medical history was
revised; currently, the patient is asymptomatic. Clinical
examination revealed no signs and symptoms on
endodontic examination [Figure 5a]. A periapical
radiograph was taken, which showed the reduction of the
periapical lesion [Figure 5b].

The patient was recalled after 18 months. The patient is
asymptomatic, with an improvement in her behavior toward
dental visits. Clinical examination revealed no signs and
symptoms |Figure 6a]. The periapical radiograph showed

Figure 3: The CBCT clearly shows the unusual path of the sinus tract,
and it showed that the pathway of the infection spread was through the
lingual cortical plate below the attachment of the mylohyoid muscle,
from there below the body of the mandible and above the platysma
muscle finally exteriorization in the submandibular region. CBCT:
Cone-beam computed tomography
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Figure 4: The extraoral sinus tract shows signs of healing and closure (a). Periapical radiograph showing the MTA plug in the mesial root is
short (b). The final radiograph, showing the 4 mm of MTA apical plug and backfilled with gutta-percha and AH+ sealer. The tooth was restored
with dual-cure core buildup material (c). Postoperative radiograph after the final restoration with stainless steel crown (d). MTA: Mineral trioxide

aggregate

»

Figure 5: Clinical evaluation revealed the extraoral sinus tract healing
with scar tissue (a). Six months’ follow-up radiograph shows the
reduction of the periapical radiolucency (b)

complete resolution of the periapical lesion with normal
lamina dura around both roots [Figure 6b].

DISCUSSION

Chronically draining cutaneous sinus tracts are frequently
misdiagnosed and incorrectly treated due to the absence
of intraoral swelling or pain.”! However, a dental infection
should be suspected as the primary etiology in chronic
draining cutaneous sinus tracts of the face and neck;®'
it is easily overlooked by physicians but not by dentists;
however, many affected patients initially present to a
physician for treatment.!'!

The evaluation must begin with a thorough history and
awareness that many cutaneous lesions of the face and
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neck could be of odontogenic origin.'>" In the case
presented here, the patient had the sinus tract draining
for 6 months with unnecessary treatments done before
visiting the dental clinic. The incorrect diagnosis can result
in multiple surgical biopsies,!'!l antibiotic therapy,"” and
even radiation therapy.'"

The inflammatory process starts in a necrotic pulp
and spreads into surrounding periodontal tissue and
bone, resulting in osteoclastic bone resorption; fluids
accumulating from the immunological process may be
confined within the bone or ultimately break through
cortical bone periosteum into soft-tissue spaces, following
the path of least resistance. The extracellular fluid may
produce cellulitis, an abscess, or both.!"!

Suppose the odontogenic infection originates superior
to the maxillary muscle attachments or inferior to the
mandibular muscle attachments. The infection may
follow through the cutaneous barrier and drain through
an extraoral sinus tract."? The most common sites of
described cases have involved mandibular teeth, drainage
happens through the chin or the angle of the mandible,
while only 20% involved maxillary teeth, and are likely
to erupt on the upper lip region, the philtrum, nasolabial
fold, nose, or infraorbital region. Conversely, cutaneous
sinus tracts involving maxillary teeth might erupt on the
cheek.["72

If the sinus tract is patent, a gutta-percha cone may be used
to trace the track from the cutaneous orifice to the source
of origin.*?'l A radiograph is then exposed, pointing to
the origin of the primary pathosis. The dental etiology can
be confirmed in these cases by tracing the sinus tract to
its origin during the radiographic examination and using
a pulp sensibility test.* In the clinical cases described
here, the preoperative radiographs revealed periapical
radiolucencies associated with a suspected tooth that did
not respond to pulp sensibility tests. However, sinus tract
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Figure 6: Eighteen months’ follow-up.(a) The scar tissue is still visible,
and the patient’s father was informed that possible laser therapy is
needed in the future for esthetic reasons (b) Periapical radiograph
shows complete resolution of the periapical radiolucency and normal
PDL space around both roots

tracing was not achieved on the first visit due to the patient
being uncooperative.

Sinus tracts of dental origin and spontaneous closure of
the fistula should be expected within 5—14 days after initial
root canal treatment or tooth extraction.”) However, in
this case, the sinus tract was still draining after 2 weeks of
initial treatment. The possible explanation was due to the
patient being young and anxious at her first visit, proper
cleaning and shaping with copious amount of irrigation
was not achieved.?

As seen in this case, the path of least resistance is unusual
because the patient is a child with a small jaw. An attempt
was made to trace the sinus tract using gutta-percha with
a periapical radiograph. However, it was unsuccessful,
so it was decided to take a CBCT with the gutta-percha
placed in the sinus tract. CBCT was chosen to confirm
the diagnosis.*'” In the present case, CBCT revealed the
affected tooth, whereas conventional two-dimensional
radiography did not demonstrate unusual findings. The
ability of CBCT to trace the origin of the cutaneous sinus
tract has been shown to be beneficial in diagnosing and

aiding in treatment planning toward a better outcome.
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Pulp tests also should be performed on the suspected
quadrant and adjacent teeth because more than one tooth
could be involved with the cutaneous odontogenic sinus
tract.["

It is also essential to determine the nature of fluid
draining from the cutancous sinus. During palpation,
an effort should be made to drain the sinus tract. Any
discharge obtained should be examined to determine its
nature (saliva, pus, or cystic fluid)."” The fluid’s culture and
sensitivity testing should also rule out fungal and syphilitic
infections.!

Exudate from cutaneous odontogenic sinus tracts has
been cultured, and the microbial flora identified; culturing
has been used to rule out fungal or syphilitic infections.!

Sassone ¢ al. performed a microbiologic evaluation
of primary endodontic infections in teeth with and
without the sinus tract.?! They discovered the most
significant prevalence of such bacteria as Fusobacterium
nucleatum sp. vincentii, Porphyromonas gingivalis, 1 eillonella
parvula, Enterococcus faecalis, Campylobacter gracellis, and
Neisseria mucosa. The total bacterial counts were similar
between lesions with and without sinus tracts. However,
E. faecalis, Streptococcus anginosus, Capnocytophaga sputigena,
and Capnocytophaga gingivalis had significantly higher counts
in those lesions without sinus tracts. Higher levels of
P. gingivalis and F. nucleatum spp. nucleatum were noted in
cases with a sinus tract.

A differential diagnosis should include the presence
of a foreign body, local skin infection, actinomycosis,
osteomyelitis, traumatic lesions, fungal and bacterial
infections, neoplasms, pyogenic granuloma, chronic
tuberculosis lesion, and gumma of tertiary syphilis.!'>***

In more rare occasions, to be included in the differential
diagnosis is thyroglossal duct cyst, salivary gland fistula,
dacryocystitis, and suppurative lymphadenitis.!"¥

Local skin infections such as pustules are the most common
purulent draining lesions and are recognized by their
supetficial location and short course.”™ Actinomycosis
exhibits many draining lesions and specific fine yellow
granules in the purulent discharge. The tooth is often
not associated radiographically. If a sinus tract does not
heal after appropriately removing the primary cause,
the most common alternative cause is actinomycosis.?!
Osteomyelitis of the jaw is usually secondary to some
exogenic trauma, acquired infection after extraction of
diseased teeth, impacted teeth, or retained roots. It rarely
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drains through a cutaneous sinus and is mainly associated
[27]

with debilitating systemic disease or fracture.
Orocutaneous fistula is a common sequela of trauma to
the head-and-neck region and leads to continual leakage
of saliva to the lower face or neck. Malignancy usually

presents as a fixation to undetlying skin with underlying
28]

osseous structures.
A salivary gland fistula has a characteristic position and
associated patient history. Moreover, the lesion is not
through and through as in the orocutaneous fistula.

‘ 8 years old girl ’

Extra oral sinus tract / draining since 6 months /
misdiagnosed and mistreated

‘ INFORMED, VALID CONSENT from patients father ’

| |

‘ The patient is fit & healthy ’

|

‘ Composite restoration done previously on tooth #46 ’

|

‘ Recurrent caries on tooth #46, extra oral sinus tract ’

|

Clinical test: Cold test/ EPT/ Percussion/ sinus tracing using CBCT. Open apices of
both mesial and distal roots with periapical lesions involving both roots

|

‘ Differential diagnos: non odontogenic infection ’

| |

‘ Definitive diagnosis: Pulp necrosis / chronic apical abscess ’

| |

‘ Management options: Extraction / endodontic treatment ’

INFORMED, VALID CONSENT FOR TREATMENT signed by
patients father

‘ Intervention: Apexification using MTA ’

|

‘ Follow-up schedule: 6 months / 18 months ’

||

‘ FOLLOW-UP ASSESSMENT done clinically & radiographically ’

-

‘ Treatment outcome: Healed ’

Patient Perspective: Patient improved prespective toward dental
treatments

Unusual sinus tract pathway could be a dilemma to dental
practioners but can be successfuly managed

|

‘ No funding ’

|

‘ No conflict of intreset ’

Figure 7: PRICE 2020 flowchart
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Probing the duct and performing sialography aid
diagnosis.” A thyroglossal duct cyst is a developmental
lesion observed early in life; however, it is found high in
the midline of the neck and protrudes when the tongue
protrudes.*

The treatment of choice must concentrate on removing
the source of the infection, either root canal therapy if the
tooth is restorable, or surgical extraction for nonrestorable
teeth.P’”! After treatment and the primary odontogenic
etiology has been adequately eliminated or removed, with
no antibiotic therapy, the sinus tract and cutaneous lesion
usually resolve in 5-15 days, leaving a small scar that will
become almost invisible over the next few months.?'!

Calcium hydroxide was used as the main intracanal
medicament since it is a strong base material with high pH
between 12.5 and 12.8 and antibactetial properties.?* A
previous case series showed successful management of
cutaneous extraoral sinus tracts with calcium hydroxide
as an intracanal medicament.’¥ Although intentional
extrusion of calcium hydroxide is not recommended since
it may have a toxic effect on surrounding tissues causing
necrosis and serious nerve injury.”>*

Histologically, these tracts are composed of fragments
of granulation tissue, which are often focally lined by
stratified squamous epithelium. If the offending tooth is
treated successfully, the fluid will be spontaneously drained;
usually, healing is by secondary intention. Fibrosis results
in undesired dimpling, scarring, or a chronic extraoral
draining sinus tract.*!

Cosmetic surgical or laser treatment may be required later if
the area heals with a residual tract that results in cutaneous
retraction or dimpling,['**
after appropriate removal of the primary etiology, the most

common alternative cause is actinomycosis.*!

STf a sinus tract does not close

A cutaneous odontogenic sinus tractis a localized entity and
is not an indication for antibiotics.">'>*! Systemic antibiotic
administration is not recommended in patients with
cutaneous odontogenic sinus tracts with an intact immune
system, no signs or symptoms of systemic involvement,
and no other systemic condition requiring a prophylactic
antibiotic cover. The use of systemic antibiotics will result
only in a temporary reduction of the drainage and pseudo
healing." The sinus tract prevents swelling or pain from
pressure buildup because it provides drainage of the
odontogenic primary site. Thus, the draining sinus tract
maintains a localized condition and prevents systemic
involvement.
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This case report has been prepared according to the PRICE
2020 guidelines [Figure 7].P*

CONCLUSION

Cutaneous facial sinus tracts of odontogenic origin are
more likely to be misdiagnosed and inappropriately treated.
After correct diagnosis, apexification was completed, and
no antibiotic therapy was instituted during the treatment.
The results were favorable, and the extraoral sinus tract
healed without any surgical treatment. Clinically, the patient
is asymptomatic; although a slight dimpling was evident
after healing, the patient may need esthetic laser therapy
when she is older.
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