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Anatomical Relationship Between the Lingual Nerve and
Submandibular Duct
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Abstract: The purpose of this study was to investigate the anatom-
ical relationship between the lingual nerve and submandibular duct.
This study included 1403 patients with submandibular or sublingual
gland diseases who underwent intraoral removal of submandibular
gland sialoliths, submandibular glands, or sublingual glands. Of all
patients, 33 patients underwent bilateral surgeries. All surgeries
were performed a single surgeon, and the anatomical relationship
between the lingual nerve and submandibular duct was always
identified intraoperatively and recorded in the operation recorded.
The anatomical relationship was investigated based on the intra-
operative findings. The lingual nerve which crosses above the
submandibular duct was detected in 8 of 1436 sides (0.6%). There
were 4 in the right sides and 4 in the left sides. The lingual nerve
below the submandibular gland was seen in 99.4%. Although the
lingual nerve crosses above the submandibular duct with a rarer
incidence, surgeons should beware of injuring the lingual nerve
during intraoral salivary gland surgery.
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L ingual nerve injury is 1 of the complications during oral and
maxillofacial surgery, such as mandibular third molar removal

and intraoral removal of submandibular gland sialoliths. Therefore,
the precise anatomical knowledge of the lingual nerve is important
to decrease the risk of lingual nerve injury. Generally, the lingual
nerve descends lateral to the submandibular duct, then passes
inferior to it, and finally ascends medial to it.1–3 However, surgeons
rarely encounter the lingual nerve which crosses above the sub-
mandibular duct during surgery. The purpose of this study was to
investigate the anatomical relationship between the lingual nerve
and submandibular duct.

MATERIALS AND METHODS
This study included 1403 patients with submandibular or sublin-
gual gland diseases who underwent intraoral removal of subman-
dibular gland sialoliths, submandibular glands, or sublingual
glands between February 2007 and June 2020. Of all patients,
33 patients underwent bilateral surgeries. There were 452 men and
951 women with a mean age of 40.2 years. All surgeries were
performed a single surgeon, and the anatomical relationship
between the lingual nerve and submandibular duct was always
identified intraoperatively and recorded in the operation recorded.
The anatomical relationship between the lingual nerve and sub-
mandibular duct was investigated based on the intraoperative
findings.

RESULTS
The lingual nerve which crosses above the submandibular duct
(Fig. 1) was detected in 8 of 1436 sides (0.6%). There were 4 in the
right sides and 4 in the left sides. The lingual nerve below the
submandibular duct was seen in 99.4%, and there was no anatomi-
cal relationship without the cross of the 2.

DISCUSSION
Many anatomical studies of the lingual nerve, especially in the
mandibular third molar or ramus region, have been investigated to
avoid nerve injury during the extraction or dental anesthesia by
many researchers.1,4–7 However, the anatomical relationship be-
tween the lingual nerve and submandibular duct has not been
investigated sufficiently.2,4,6,8

At Carnegie stages 20 to 21 (weeks 7–7.5 of development),
the submandibular duct is formed by a bistratified cuboidal

FIGURE 1. The lingual nerve (arrowhead) crosses above the submandibular
duct (arrow).
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epithelium and is located cranial to the lingual nerve and the
parasympathetic ganglion.9 Commonly, the lingual nerve
crosses the submandibular duct at the interproximal space in the
mandibular molar region.2,10 To our knowledge, there were only 4
studies that investigated the anatomical relationship between the
lingual nerve and submandibular duct (Supplementary Digital
Content, Table 1, http://links.lww.com/SCS/D256). The incidence
without the cross of the 2 was 0% to 7.1%. The lingual nerve was
crossing below the submandibular duct in 35.7% to 94.1%, and
above the submandibular gland in 0% to 57.1%. In the present
study, the incidences of the lingual nerve below and above the
submandibular duct were 99.4% and 0.6%, respectively. There was
only 1 study that showed sides of the lingual nerve crossing above
the submandibular duct.8 Of the 8 sides, right and left sides were 4
and 4, respectively. Similarly, there were no differences between
the sides in the present study.

Previous studies of the anatomical relationship between the
lingual nerve and submandibular duct had a problem of small
sample sizes for the limited availability of cadavers. In contrast,
the present clinical study has large numbers. Therefore, the reli-
ability of the anatomical relationship between the lingual nerve and
submandibular duct is higher in the present study.

CONCLUSIONS
Surgeons should beware of injuring the lingual nerve during
intraoral salivary gland surgery, although the lingual nerve crosses
above the submandibular duct with a rarer incidence.
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