
A Study of the Incidence and Distribution of Sinus 
Tract in Patients Referred for Endodontic Therapy  
in a Population in Argentina

Introduction 
Dental sinus tract is one of the manifestations of chronic pulp 

infections. It is caused by pus in search of a drainage route following 
the path of least resistance through bone, periosteum and mucosa 
[1]. The American Association of Endodontists defines it as a 
passage of pus from a closed infection area to an epithelial surface 
[2].

The sinus tract may open intraorally or extraorally, depending 
on the resistance of the bone to the outflow of exudate, the distance 
from the root apex to the buccal cortical bone, bone morphology 
and face muscle attachments [3-5].

An intraoral outflow normally indicates the presence of necrotic 
pulp or a chronic apical abscess and sometimes of a periodontal 
abscess. Placing a gutta-percha point in the sinus tract helps to 
locate the source of these lesions radiographically.

An extraoral opening or a skin sinus tract may be confused with 
a wide variety of conditions including local skin infection, inward 
hair growth or blocked sweat-gland duct, osteomyelitis, neoplasms,  

 
tuberculosis, actinomycosis and congenital upper lip sinus tract 
[3,6-11].

Various authors have reported the presence of sinus tract. 
However, few have evaluated their prevalence in a specific 
population from the epidemiological point of view [5,10]. The 
purpose of this study was to determine the incidence of dental 
sinus tract in patients referred for endodontic therapy in a post-
graduate course on endodontics held at the Círculo Odontológico 
de Jujuy and their distribution by tooth, pulp disease, gender and 
age group.

Materials and Methods
This study covers 524 patients who presented for endodontic 

therapy to the post-graduate endodontics clinic of the Círculo 
Odontológico of the Province of Jujuy, Argentina, during the 
16-month period between February 2016 and May 2017.

The inclusion criteria encompassed any patients who in their 
clinical record had no history of pre-existing chronic conditions and 
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Abstract 

Introduction: The purpose of this study was to evaluate the incidence and distribution of sinus tract in a population in the North West of Argentina.

Methods: The study evaluated 524 patients in need of endodontic therapy over a period of 16 months, in a post-graduate course on endodontics 
in the Province of Jujuy, Argentine Republic. The incidence of sinus tract together with their distribution by tooth, endodontic disease, gender and age 
were evaluated using a logistic regression test and Fisher’s exact test.

Results: The incidence of sinus tract was 15.3% (n=80). There were no significant differences in age and gender (P<0.05). The tooth with the 
highest tendency to sinus tract is the lower first molar (26.3%) followed by the upper incisors (20%) and the most frequent disease was necrosis with 
radiolucent lesion (58.25%). Results show that only disease had a significant effect on the dependent variable (P<0.05).

Conclusion: Knowledge of the incidence and distribution of sinus tract is essential for locating infectious foci and diagnosing involved teeth.
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who were not under antibiotic treatment prior to the endodontic 
visit. Any sinus tract on teeth scheduled for extraction due to root 
fissure or fracture were excluded as well as any sinus tract related 
to deciduous dentition diseases.

Patients were questioned about their general health and main 
complaint and signed an informed consent form in which they 
voluntarily accepted to participate in this study. In the case of 
minors, the informed consent form was signed by a parent or legal 
guardian.

All the fistulous teeth were clinically evaluated to identify pulp 
disease using a thermal test with Endo-Frost spray (Roeko Coltene/
Whaledent-Langenau, Germany) and periapical X-rays. A gutta-
percha point was placed through the sinus tract for the periapical 
X-rays to determine its relationship with the tooth of origin.

The diseases evaluated were classified as follows:

a) Pulpitis 

b) Necrosis without visible X-ray lesion

c) Necrosis with visible radiolucent lesion

d) Retreatment without visible radiolucent lesion

e) Retreatment with visible radiolucent lesion

The patients, whose ages ranged from 10 to 70 years, were 
divided into two groups; patients older than 30 years of age and 
patients under 30 years old. Patients were divided into male and 
female for the gender variable. The data were loaded on a specially 
designed Excel sheet and evaluated using a logistic regression test 
and Fisher’s exact test. 

Results
The incidence of sinus tract in the study population was 15.3% 

(n=80). Of the total number of sinus tract (15.3%) the highest 
proportion 26.3% (n=21) corresponded to the lower first molar 
followed by the upper central incisors 20% (n=16) whilst the lower 
lateral incisors and canines together with the upper third molars 
did not present any sinus tract (Table 1).

Table 1: Sinus tract distribution by tooth.

Tooth No Yes Total % of Total

UCI 21 16 37 20.00%

ULI 27 13 40 16.30%

UC 11 2 13 2.50%

U 1P 21 4 25 5.00%

U 2P 36 7 43 8.80%

U 1M 83 4 87 5.00%

U 2M 36 5 41 6.30%

U 3M 0 0 0 0.00%

LCI 8 3 11 3.80%

LLI 2 0 2 0.00%

LC 4 0 4 0.00%

L 1P 15 1 16 1.30%

L 2P 16 2 18 2.50%

L 1M 94 21 115 26.30%

L 2M 62 1 63 1.30%

L 3M 8 1 9 1.30%

TOTAL 444 80 524 100.00%

The disease with the highest tendency to fistulization was 
necrosis with radiolucent lesion 58.25% (n=46) followed, with 

a lower percentage, by endodontic retreatment with radiolucent 
lesion 16.4% (n=13) (Table 2).

Table 2: Sinus tract-disease distribution table.

Disease
Sinus Tract

Total Percentage
No Yes

Retr. w/l 28 13 41 16.40%

Necr. w/l. 89 46 135 58.20%

Necr. w/o l. 111 10 121 12.70%

Pulp. 208 6 214 7.60%

Retr. w/o l. 9 4 13 5.10%
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Total 445 79 524 100%

A total of 286 females and 238 males were seen. Of the total 
number of women, 14.7% (n=42) had sinus tract. The percentage 
was 15.5% (n=37) for males. Gender difference was evaluated 
using Fisher’s exact test and was not significant (P=0.81).

There was no significant difference between age groups 
(Fisher’s exact test, P=0.08). There was a slight tendency to a 
higher frequency of sinus tract at an older age but this did not reach 
statistical significance (Table 3).

Table 3: Sinus tract-age group contingency table.

Sinus Tract
Total

No Yes

Age Group

Up to 30 years old
Count 216 30 246

% within Age Group 87.80% 12.20% 100.00%

Over 30 years old
Count 228 49 277

% within Age Group 82.30% 17.70% 100.00%

Total
Count 444 79 523

% within Age Group 84.90% 15.10% 100.00%

The influence of the four factors (disease, tooth, gender and 
age group) on the presence or not of a sinus tract was evaluated 
by logistic regression analysis. The results show that only disease 

has a significant effect on the dependent variable (P<0.05). A factor 
interaction analysis shows a significant effect between tooth and 
disease (Table 4).

Table 4: Variable interaction in the presence of a sinus tract.

B E.T. Wald gl Sig. Exp(B)

Disease .671 .104 41.917 1 .000 1.957

Tooth -.015 .011 1.754 1 .185 .985

Gender .122 .264 .215 1 .643 1.13

Age Group .418 .268 2.439 1 .118 1.519

Constant -4.226 .921 21.047 1 .000 .015

Discussion
Colonization of root canals by different organisms causes a 

chronic inflammatory reaction in periapical tissues which can be 
exteriorized through a sinus tract [12,13]. It is important for the 
clinician to take into account that the location of the sinus tract 
opening into the mouth does not necessarily indicate the tooth of 
origin of the sinus tract. In order to confirm the etiology, a gutta-
percha point must be placed through the sinus tract and a periapical 
X-ray taken. The diagnosis must be verified using a pulp sensitivity 
test. 

Epidemiological studies to evaluate the distribution and 
frequency of a disease are essential to establish data and define 
the treatment of a disease which affects a given population and 
compare it with similar conditions elsewhere in the world. Sadeghi 
& Dibaei [14] reported 14.7% sinus tract prevalence in a sample 
of 728 patients referred for endodontic therapy in an Iranian 
population. Gupta & Hasselgren [5] found 18.1% prevalence in 160 
patients studied. However, these epidemiological data contrast with 
those published by other authors. Mortensen et al. [15] reported a 
9% frequency of sinus tract, similar to another study carried out by 
Miri et al. [16] in another Iranian population where they found a 
similar prevalence of 9.89%.

In this study, the sinus tract incidence was 15.3% similar to 
what was reported by Sadeghi [14] and Gupta [5] and almost double 
the values found by Mortensen [15] and Miri [16]. The difference 
could be accounted for by the size of the sample as in the studies 
with the lower prevalence [15,16] the sample size was over 1,500 
patients, while in our studies, with a lower incidence, the sample 
did not exceed 700 evaluated patients.

According to the results of this experience, sinus tract have a 
direct relationship with chronic apical disease. Similar results have 
been reported by other authors [5,14,16] and, again, the presence 
of a radiographically visible apical lesion is directly related to the 
formation of a sinus tract, and no gender preference has been found.

Various results were found with regard to tooth distribution 
and patient age. In the results of this study, lower first molars had 
the highest tendency to sinus tract formation (26.3%) followed by 
upper central incisors (20%) without any preference in terms of 
age group. These results agree with the findings by Gupta [5] who 
found 31% first molar sinus tract and 24% central incisor sinus 
tract and those of Miri et al. [16] whose incidence in the molar area 
was significantly higher than in other areas. The authors postulate 
that as the lower first molar is the first tooth to erupt in the whole 
dental arch, it could be the most vulnerable to caries and pulp 
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disease. Hence the higher incidence of sinus tract. In contrast with 
the findings of this study, Sadeghi & Dibaei [14] report a higher 
incidence rate of this disease in lower anterior teeth in the 10-19 
age range. They postulate that the high incidence of anterior tooth 
dental trauma in the young might be associated with sinus tract 
prevalence in this younger age group.

Even if at an older age, we found a higher tendency to sinus 
tract. However, our results did not show any significant differences 
between the two age groups, as is the experience of other studies 
[16,17,18]. In chronic periapical disease, pus finds the path of least 
resistance through the bone, periosteum and mucosa to exteriorize. 
This is the reason why in the majority of cases, the sinus tract drains 
out to the facial aspect of teeth and only in a few cases it does so 
extraorally.

There have been reports of cutaneous sinus tract in the 
mandibular symphysis involving the lower incisors and in the 
submandibular region if the first molar is the tooth of origin of the 
sinus tract or even in the nasal floor when the tooth of origin of the 
infection is an upper central incisor [3-12,19-21].

Regardless of the point of exteriorization, a sinus tract is a 
symptom of pulp disease and for it to heal it is essential to identify 
the diseased tooth, reduce the microbial burden through the 
appropriate chemical and mechanical preparation and fill the root 
canal system. 

Conclusion
It is essential for a clinician to know the incidence and possible 

locations of endodontic sinus tract to facilitate early diagnosis and 
treatment of teeth with pulp disease.
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