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Extraoral sinus tracts of odontogenic origin often develop as the result of 
misdiagnosis of persistent dental infections due to trauma, caries, or periodontal 
disease. Due to these lesions' imitation from cutaneous lesions, misdiagnosis, and 
mismanagement, which we frequently encounter, this article aims to describe four 
cases with manifestations in different parts of the face and the neck. Patients were 
referred to an endodontist with a history of several surgical procedures and/or 
antibiotic therapy due to misdiagnosis. After comprehensive examinations, root 
canal treatment was performed. The resolution of signs and symptoms during the 
follow-up period confirmed the correct diagnosis. Dermatologists and other 
physicians should be aware of the possibility of the relationship of extraoral sinus 
tracts with dental infections. Precise examination and taking a comprehensive 
history can aid to prevent unnecessary and incorrect therapeutic and/or 
pharmaceutical interventions. Elimination of dental infection leads to complete 
recovery in such patients. 
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INTRODUCTION 
Apical periodontitis is an inflammatory disease 
that may occur in acute, subacute, or chronic 
forms. Chronic apical periodontitis may 
manifest in the form of a dental granuloma or 
periradicular cyst and is characterized by 
invasion to the connective tissue, destruction, 
and repair [1]. A sinus tract may form in some 
cases of chronic inflammation [2]. A sinus tract 
is defined as a communication pathway 
between a confined inflammatory site and an 
epithelial surface [3]. Depending on the path 
with the lowest resistance, the sinus tract 
opening may be located intraorally or 
extraorally. In the intraoral form, the sinus tract 
opening may be in the attached buccal mucosa 
or the vestibule. In the extraoral form, the sinus 

tract may open anywhere on the face or the 
neck. It is commonly found on the cheeks, the 
chin, the angle of the mandible, and 
occasionally on the nasal floor [4-7]. Extraoral 
sinus tracts are often related to the mandibular 
teeth with a prevalence of 80-87% [8]. 
Extraoral sinus tracts of dental origin can be 
misdiagnosed with many conditions in 
differential diagnosis such as local cutaneous 
infections, ingrown hair or occluded sweat 
gland ducts, osteomyelitis, neoplasms, 
tuberculosis, actinomycosis, and congenital 
midline sinus of the upper lip [9-16].  
The cutaneous sinus tract of odontogenic origin 
is relatively common and may be misdiagnosed 
due to the absence of dental symptoms, 
variable morphology, and uncommon location 
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[17]. Given the importance of the diagnosis and 
management of these lesions and avoiding 
unnecessary treatments, the case series reports 
four cases of misdiagnosed extraoral sinus 
tracts of odontogenic origin in different parts of 
the face and the neck.  
 

CASE REPORT 

Case 1: 
A 27-year-old female referred, complaining of 
an extraoral sinus tract opening. The patient’s 
medical history was unremarkable, and she 
was categorized as ASA I. The patient recalled 
the development of an extraoral sinus tract on 
the right submandibular region from six years 
ago. The patient visited an ear, nose, and 
throat (ENT) specialist upon noticing it. The 
specialist had prescribed chlorhexidine (CHX) 
mouthwash for 2 weeks. Due to no recovery 
and continuous pus discharge from the sinus 
tract, the patient referred to an infectious 
disease specialist, who prescribed daily use of 
100 mg doxycycline for 6 months. The patient 
underwent sonography, which revealed a 
hypoechoic mass with unclear margins and no 
calcification. Due to the continuation of pus 
discharge, the patient was admitted to a 
hospital, and a general surgeon surgically 
resected the lesion.  
However, the patient did not have the pathology 

report of the lesion with her. Pus discharge and 
the symptoms were resolved after the surgical 
procedure. However, the symptoms recurred 
one year later. The patient presented again to 
the general surgeon, and this time, she was 
diagnosed with tuberculosis. Polymerase chain 
reaction and cell culture were performed, which 
were found to be negative for Mycobacterium 
tuberculosis. The patient was scheduled for 
another surgical procedure with a diagnosis of a 
branchial cyst. The surgical procedure was 
performed, and the pathology report indicated 
an infected wall of a sinus tract. Pus discharge 
continued for another year after surgery, and the 
patient was referred to a maxillofacial surgeon, 
who recommended another surgical procedure, 
which was rejected by the patient. The patient 
used herbal medications for one year but the pus 
discharge continued. The patient presented to 
our dental school. In the first visit, a fistula on the 
right side of the neck was noticed. The clinical 
and radiographic examinations were performed 
(Fig. 1 A-D). The right mandibular first and 
second molars gave a negative response to pulp 
vitality tests. Teeth #30 and #31 were not 
sensitive to percussion and had no mobility. 
Periapical radiographs revealed severe bone 
destruction in the periapical region of tooth #31 
and periodontal ligament (PDL) widening 
around the apex of tooth #30.  

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. (A, B, C) Photographs of the patient in the first visit. (D) Periapical radiographs of teeth #30 and #31. (E) 
Sagittal view of cone-beam computed tomography
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Cone-beam computed tomography (CBCT) was 
then requested for the patient, which indicated 
extensive bone destruction in the body of the 
mandible (Fig. 1E). Teeth #30 and #31 
underwent root canal treatment (RCT). In the 
first treatment session, local anesthesia was 
induced by the injection of 2% lidocaine and 
1:80,000 epinephrine (Persocaine-E, Daru 
Pakhsh, Tehran, Iran), and an access cavity was 
prepared in tooth #31. The working length was 
then determined. The canals were cleaned using 
the Edge Taper Platinum rotary system 
(EdgeEndo, Albuquerque, NM, USA) to #F2 file 
along with irrigation with 5.25% sodium 
hypochlorite (NaOCl; Hypo-EndoX, Morvabon, 
Iran). A mixture of calcium hydroxide powder 
(Golchadent, Tehran, Iran) and 2% CHX 
(MORVA-Sept, Morvabon, Tehran, Iran) was 
applied to the canals as an intracanal 
medicament. The second session was scheduled 
one week later. In the second session, there was 
no pus discharge, and the sinus tract was closed 
(Fig. 2A). Thus, RCT was completed, and the 
canals were filled with gutta-percha and AH-26 
sealer (Dentsply, Konstanz, Germany) using the 
cold lateral compaction technique. Tooth #30 
also underwent RCT, and the patient was 
referred to a prosthodontist for the final 
restoration of the respective teeth. The first 
follow-up session was scheduled at 3 months 
after the final restoration of the teeth.  
 
 
 
 
 
 
 
 
 
 
 
 
 

At the 3- and 6-month follow-ups, the patient was 
asymptomatic clinically and radiographically, 
and the periapical radiograph showed evidence 
of bone regeneration (Fig. 2B-E). 
Case 2  
Our second case was a 16-year-old male 
complaining of puss discharge from an opening 
in the submental region. The patient’s medical 
history confirmed that he was ASA I. The 
extraoral examinations revealed no 
lymphadenopathy, tenderness, or facial 
asymmetry. The patient recalled trauma to the 
mandibular incisors 2 years earlier, which led 
to a crown fracture of tooth #25. The patient 
had visited a general dentist and received 
antibiotics with no emergency dental 
treatment. He mentioned the development of 
an extraoral sinus tract in the submental region 
one year earlier with episodes of pus discharge. 
The patient referred to an oral medicine 
specialist for the assessment of the pulp vitality 
status of his anterior teeth, and then, was 
referred to the Endodontics Department of 
Tehran University of Medical Sciences. The 
extraoral examinations revealed that the sinus 
tract was closed and had no active pus 
discharge. The intraoral examination revealed 
that the patient had good oral hygiene. The 
incisal edge of tooth #25 had chipping but the 
tooth was not mobile. The probing depth was 
within the normal range of 2-3 mm.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Fig. 2. (A) Photograph of the patient 1 week after treatment, (B) Photograph and (C) Radiograph of the patient 
3 months after treatment, (D) Photograph and (E) Radiograph of the patient at the 6-month follow-up 
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Fig. 3. (A, B) Preoperative photographs, (C) radiograph, (D) inter-operative photograph and (E) second-visit 
radiograph after obturation 

 

The tooth responded negatively to pulp vitality 
tests but was slightly sensitive to percussion. 
The radiographic examination revealed a 
radiolucent lesion with ill-defined borders in 
the periapical region of tooth #25 (Fig. 3A-C). 
The diagnosis of pulp necrosis following 
coronal fracture due to trauma and a chronic 
apical abscess was made. Local anesthesia was 
induced by the injection of 2% lidocaine and 
1:80,000 epinephrine. An access cavity was 
prepared, and isolation was performed with 
clamps and a rubber dam. The working length 
was determined, and the root canal was 
instrumented using the Edge Taper Platinum 
rotary system. The canal had no pus discharge. 
A mixture of calcium hydroxide and 2% CHX 
was applied as an intracanal medicament. The 
second treatment session was scheduled 2 
weeks later. The extraoral sinus tract had 
healed (Fig. 3 D). Thus, the root canal was filled 
with gutta-percha and AH-26 sealer with the 
cold lateral compaction technique (Fig. 3 E).  
At the 2-month follow-up session (Fig. 4 A, B), 
the patient had no complaint of pus discharge 
from the extraoral sinus tract, and the opening 
had been completely healed. The respective 
tooth was asymptomatic on intraoral clinical 
examination. Radiographics showed the 
initiation of trabeculation in the periapical 

region. At the 5-month recall session (Fig. 4 C, 
D), the extraoral sinus tract opening had 
completely healed, and the periapical lesion 
had shrunk on the radiographic examination. 
At the 1-year follow-up (Fig. 4 E, F), the 
respective tooth was asymptomatic, and the 
periapical lesion had completely healed.  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. (A) Clinical and (B) radiographic views at the 2-
month follow-up (C, D) at the 5-month follow-up, and 
(E, F) at the 1-year follow-up 
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Fig. 5. (A) Computed tomography scan of the 
patient, (B) extraoral and (C) intraoral photo-

graphs of the patient in the first session, (D) 
periapical radiograph of the respective tooth in the 
first treatment session. (E) Extraoral photograph of 
the patient 1 week after first treatment session. (F) 
Periapical radiograph and (G) extraoral photo-

graph of the patient at the 3-month follow-up 

 

Case 3: 
The third case was a 31-year-old female patient 
complaining of a pimple on her right cheek. The 
patient was systemically healthy. She had 
visited a general practitioner earlier and had 
been referred to a surgeon. The surgeon had 
suggested an excisional biopsy. She had 
undergone a computed tomography scan (Fig. 
5A).  
The radiologist’s report described an abnormal 
density on the right side of the maxilla. 
Fortunately, the patient was advised by her 
radiologist to visit a dentist. The extraoral 
examination revealed a dense mass in the check 
area (Fig. 5B).  
On the intraoral examination, her maxillary 
right first premolar had an incomplete previous 
RCT with an open access cavity without any 
temporary restoration (Fig. 5C). The 
radiographic examination revealed that tooth 
#5 had a small periapical radiolucency and PDL 
widening (Fig. 5D). RCT was suggested and 
started after obtaining written informed 
consent. In the first session, local anesthesia 

was induced by the injection of 2% lidocaine 
plus 1:80,000 epinephrine.  
An access cavity was completed, and isolation 
was performed by a rubber dam and clamps. 
The root canals were irrigated with 2.5% NaOCl 
during root canal preparation. Then, the canals 
were rinsed with normal saline, and a mixture 
of calcium hydroxide and 2% CHX was applied 
as an intracanal medicament. The access cavity 
was temporarily restored with reinforced zinc 
oxide eugenol (ZOE) cement (Zonalin, Kem 
Dent, ADP, Swindon, UK). The second session 
was scheduled one week later. In the second 
treatment session, the significant healing of the 
sinus tract opening on the cheek was noticed (Fig. 
5E). RCT was accomplished, and the root canals 
were filled with gutta-percha and AH-26 sealer by 
the cold lateral compaction technique. The 
patient was then referred to a restorative dentist 
for the final restoration of the tooth. The patient 
had no clinical or radiographic signs/symptoms 
at the 3-month follow-up (Fig. 5F, G).  
Case 4:  
The fourth case was a 12-years-old boy 
complaining of a large ulcerative pimple right 
beneath the angle of the mandible on the left 
side. The patient was systemically healthy. The 
lesion had developed one year earlier, and the 
patient had used several ointments under the 
supervision of a dermatologist with no 
improvement. His dermatologist finally 
referred him to an endodontist. The intraoral 
and extraoral examinations were performed, 
and the left maxillary and mandibular teeth 
were thoroughly examined. Tooth #17 had 
undergone RCT, and the intraoral soft tissue 
was intact with no abnormality. Periapical 
radiography of the left mandibular quadrant 
was requested, which revealed that tooth #17 
had an incomplete RCT and a radiolucent 
periapical lesion (Fig. 6A, B). The patient 
recalled RCT of this tooth 2 years earlier. The 
diagnosis of a chronic apical abscess was made 
based on the clinical and radiographic signs and 
symptoms, and the patient underwent non-
surgical endodontic retreatment. In the first 
treatment session, the conventional inferior 
alveolar nerve block was administered by the 
injection of 2% lidocaine and 1:80,000 
epinephrine.  
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Fig.  6. (A) Photograph and (B) periapical radiograph 
of the patient in the first treatment session. (C) 
Photograph and (D) periapical radiograph of the 
patient at 2 weeks after treatment 
 
The amalgam restoration was removed, 
isolation was performed with a rubber dam 
and clamps, and gutta-percha was removed 
using a chloroform solution (Merck, 
Darmstadt, Germany) and #25 H-file ((Micro 
Mega, Prodonta Sk Geneva, Switzerland). The 
root canals were rinsed with 5.25% NaOCl 
and instrumented by the ProTaper rotary 
system (Dentsply Maillefer, Baillagues, 
Switzerland) to #F2 file. After rinsing with 
saline, a mixture of calcium hydroxide and 
2% CHX was used as an intracanal 
medicament, and reinforced ZOE cement was 
applied for temporary restoration of the 
access cavity. The second session was 
scheduled 2 weeks later, which revealed a 
closed sinus tract. RCT was accomplished, 
and the root canals were filled using gutta-
percha and AH-26 sealer with the cold lateral 
compaction technique (Fig. 6C, D). The 
patient was referred to a restorative dentist 
for the final restoration of the respective 
tooth. The patient did not show up for the 
next follow-ups.  
 
DISCUSSION 
Misdiagnosis and mismanagement of 
odontogenic extraoral sinus tracts have been 
previously reported in the literature [2,17-20]. 
One major reason for misdiagnosis is that 
these lesions may mimic some cutaneous 
lesions; therefore, at first, the patient often 
refers to a general surgeon or a dermatologist 

instead of a dentist, which often leads to 
mismanagement, unnecessary treatments 
such as topical and oral antibiotic therapy or 
surgical intervention, and different diagnostic 
tests [21].  
Precise intraoral and extraoral examinations 
are imperative for the correct diagnosis and 
treatment planning. Dental practitioners 
should be careful with the interpretation of 
signs and symptoms such as deep dentin 
caries, inappropriate restorations, periodontal 
problems, and history of dental trauma [22].  
The diagnosis of necrotic pulps in teeth can be 
challenging in the initial phases and may be 
enhanced by advanced diagnostic workup and 
radiographic detection of related bone loss 
[23]. A previous clinical study assessed 
periradicular inflammation and its 
relationship with the development of sinus 
tracts and showed that sinus tracts with 
endodontic origin commonly manifest 
intraorally. Extraoral sinus tracts are related 
to the mandibular teeth in 80% of the cases, 
and pus discharge often occurs through an 
opening in the chin or the submandibular 
region [24]. Additionally, in the current study, 
an uncommon case of an endodontic 
originated sinus tract in the neck area is 
presented. The cornerstone of treatment in 
such cases is the elimination of infection from 
the root canal system, which often leads to the 
healing of the extraoral sinus tract. For this 
purpose, NaOCl is often used for root canal 
irrigation during root canal instrumentation, 
and then, calcium hydroxide in combination 
with CHX is applied to the root canal system as 
an intracanal medicament until the resolution 
of the extraoral sinus tract [19]. Calcium 
hydroxide is commonly used as an intracanal 
medicament due to its potent antibacterial 
properties against the majority of endodontic 
microflora [25]. The high pH of calcium 
hydroxide formulation changes the biological 
properties of bacterial lipopolysaccharides in 
the cell wall of Gram-negative bacteria, 
inactivates the membrane transfer 
mechanisms, and leads to bacterial toxicity 
[26]. Antibacterial and bacteriostatic 
properties, enhancement of healing, high pH, 
which leads to subsequent stimulation of 
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fibroblasts, inhibition of internal root 
resorption, neutralization of acidic pH, low 
cost, and easy application are among other 
advantages of calcium hydroxide [27]. CHX is a 
broad-spectrum antimicrobial agent, which is 
effective against Gram-positive and Gram-
negative bacteria and yeasts. Due to its 
cationic property, it attaches to the tooth 
structure and hydroxyapatite, causing its 
optimal substantivity [28]. The duration of 
exposure and concentration of CHX affect the 
substantivity of its antibacterial activity. At 
low concentrations (0.005% to 0.01%), only 
one layer of CHX forms on the tooth surface. 
However, at higher concentrations (>0.02%), 
several layers of CHX form on the tooth surface 
and provide a reservoir that releases CHX as 
soon as its concentration drops in the 
surrounding environment [29]. One major 
drawback of calcium hydroxide is its inability 
to eliminate Enterococcus faecalis. Evidence 
shows that CHX can effectively eliminate the 
Enterococcus faecalis biofilm from the root 
canal system when used as an intracanal 
medicament [30,31]. Evidence shows that a 
combination of calcium hydroxide and CHX 
has optimal antimicrobial efficacy against 
Enterococcus faecalis [31,32]. In all of our 
reported cases, 2.5%-5.25% NaOCl was used 
as an intracanal irrigating solution, and a 
combination of calcium hydroxide and 2% 
CHX was used as an intracanal medicament 
until the healing of the extraoral sinus tract. If 
the origin of an extraoral sinus tract is 
correctly recognized, it is expected to heal and 
disappear within 7 to 14 days [6]. Follow-up 
examinations in all cases revealed clinical 
healing of the sinus tract, and periapical 
radiography showed healing of the periapical 
lesion and alleviation of signs and symptoms. 
However, our first case had a scar due to 
previous surgical procedures at the site. 
Cosmetic surgical procedures or laser therapy 
can be suggested for such patients.  
 
CONCLUSSION 
Root canal therapy by using antimicrobial 
irrigants and intracanal medicaments is the 
treatment of choice in these instances. At first, 
no surgical intervention is recommended. 
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