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to support persistence of the
vomeronasal system?
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SUMMARY
The vomeronasal system is comprised of the
nasopalatine duct and the vomeronasal organ.
While this system functions in chemodetection in
mammals, its presence and function in adult humans remains to be clearly elucidated. Here, a
case of asymptomatic, bilateral, patent nasopalatine ducts is presented. We postulate that the presence of these patent structures represents persistence of the embryological nasopalatine duct component of the vomeronasal organ into adult life.
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INTRODUCTION
A variety of congenital oronasal fistulae and associated cysts in the region of the incisive foramen
have been described in adult humans (Rodrigues
et al., 2009; Werder et al., 2016). The origin of
these fistulae is controversial: some may be secondary to breakdown of primary dentigerous cysts
associated with the roots of the central incisors,
but it has been proposed that some may be persistent nasopalatine ducts associated with a vestigial
vomeronasal or Jacobson’s organ (Chapple and

Ord, 1990; Jacob et al., 2000; Von Arx et al.,
2017).
Here we describe a case of bilateral, symmetrical
oronasal fistulae in the region of the incisive canal
that were not associated with any cyst or other
dental pathology and that we consider likely to be
due to persisting nasopalatine ducts associated
with a vestigial vomeronasal complex.
CASE REPORT
A 17-year-old girl with no significant past medical
history, presented to clinic complaining of being
able to ‘suck air’ through her anterior palate in the
region of the incisive foramen. Her symptoms had
appeared only in the previous six months while
she was undergoing routine orthodontic treatment
with braces. There was no associated pain, dental
sensitivity, nasal regurgitation of food or interference with speech. There was no previous history
of any swelling, cyst or discharge in the area. The
symptom caused no distress, but the patient was
anxious for an explanation of this unusual phenomenon. Clinical examination showed no obvious
abnormality other than a slightly prominent papilla
in the region of the incisive foramen. Gentle, atraumatic probing allowed the passage of fine guttapercha probes from the oral cavity into the nose
via patent bilateral paramedian nasopalatine or
incisive canals (Fig. 1). Dental radiographs
showed no evidence of any bony cyst or other
dento-alveolar abnormality and a diagnosis of bilateral persistent nasopalatine duct was made (Fig.
2). At a follow up appointment, nine months later,
there was no change in symptoms and no change
in the radiographic findings. No specific treatment
was recommended but the patient was advised to
return if she experienced any new discomfort or
change in symptoms.
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DISCUSSION
The vomeronasal organ (VNO) was discovered
in mammals by Ludvig Jacobson in the early
1800s and has since been shown to be present in
most tetrapods, although it is vestigial or has been
secondarily lost in many groups (Jacobson et al.,
1998). The organ is comprised of paired tubular
structures on the anteroinferior aspect of the nasal
septum near the vomer bone. The medial aspect
of each tubular structure is lined by sensory epithelium with detector neurons, while the lateral
side is comprised of richly vascularized tissue that
actively pumps substrate into the vomeronasal
lumen (Trotier, 2011). It constitutes an accessory
olfactory system with chemoreceptors that are distinct from those associated with the main olfactory
system and whose sensory neurons project to the
accessory olfactory bulbs, which lie posterior to the
main olfactory bulbs (Mohedano-Moriano et al.,
2008). In mammals, this accessory olfactory system appears to be mainly associated with the detection of pheromones rather than environmental
odorants (Trotier, 2011). It is not clear why some
species retain the VNO while others lose it during
evolution, but it has been hypothesized that it may
be due to a “sensory trade-off” of neuronal resources (Trotier, 2011).
The status of the vomeronasal organ in humans
has been controversial (Trotier et al., 2000;
Radlanski et al., 2004; Falci et al., 2013; Kim et al.,
2017). Embryological studies clearly demonstrate
the presence of a vomeronasal complex in human
foetuses (Radlanski et al., 2004; Falci et al., 2013).
Most authors agree that if any part of the vomeronasal complex persists in adult humans it represents a vestigial structure with no physiological
function (Smith et al., 1997; Garrosa et al., 1998;
Martinez-Marcos, 2001; Halpern and MartinezMarcos, 2003). However, the intriguing studies of
Stern and McClintock (1998) indicate the possibility that there is a functional vomeronasal olfactory
system in humans that functions to detect pheromones.
Cystic lesions in the region of the incisive canal

Fig 1. Gutta-percha probes in each patent NPD, passing from the oral cavity toward the nasal floor.
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are well-described and have been attributed to
proliferation of epithelial remnants of the fetal nasopalatine duct, although this is controversial
(Hedge and Shetty, 2006; Escoda Francolí et al.,
2008). Surgical excision of these cysts is usually
advised (Escoda Francolí et al., 2008; Nelson and
Linfesty, 2010). The isolated bilateral oronasal fistulae, not associated with any kind of cyst, which
were present in our patient, are much less frequently described (Rodrigues et al., 2009; Von Arx
et al., 2017). We postulate that these are congenital structures that only became obvious during orthodontic treatment, perhaps due to tooth movement or perhaps due to sensory attention having
been focused on this area by the presence of dental appliances. The fact that these structures were
bilateral, symmetrical and not associated with any
kind of dental cyst or tooth pathology suggests that
they represent persistence of the embryological
nasopalatine duct component of the vomeronasal
organ into adult life. The incidence of persistent
nasopalatine duct in the general population is unknown but, given the almost complete lack of
symptoms prior to orthodontic treatment, it is possible that many cases go unnoticed.
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