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Abstract: An accessory submandibular gland is a rare variation. As such, there is limited literature regarding the embryology,
anatomy, variations, clinical imaging, and pathology of the accessory submandibular gland. In this article, we review the
existing literature on the accessory submandibular gland from clinical and anatomical perspectives. The goal of this review
is to provide comprehensive knowledge of this variation which can be useful for oral and maxillofacial/head and neck
surgeons, radiologists, and anatomists. Within this review, the embryologic origin as well as the anatomy of the accessory
submandibular gland is detailed. Several imaging modalities which can be used to visualize the accessory submandibular
gland are outlined as well as its variations. Lastly, this review investigates several reported clinical considerations regarding
the accessory submandibular gland including sialoliths, Wharton’s duct obstruction, and pleomorphic adenoma.
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Introduction
The salivary glands associated with salivation can be
categorized as major and minor glands. The major salivary
glands include the parotid, submandibular, and sublingual
glands. The minor salivary glands are located throughout
the oral mucosa e.g., superior and inferior labial, buccal,
palatine, retromolar (molar), and lingual glands [1-5]. The
major salivary glands contribute to about 90% of total saliva
secretions, while the minor salivary glands contribute the
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remaining 10% [6]. The submandibular gland is the second
largest of the major salivary glands and anatomically includes both superficial and deep lobes which are separated by
the mylohyoid muscle [7, 8]. It is a paired, encapsulated gland
that is typically located within the submandibular triangle
[7]. The capsule which surrounds the submandibular gland
is a continuation of the investing layer of the deep cervical
fascia [7]. The main excretory duct of the submandibular
gland is referred to as Wharton’s duct and this measures approximately 5 cm in length and 1.5 mm in diameter [7]. This
duct travels to the anterior part of the floor of the oral cavity,
where it releases saliva at the sublingual caruncle, located on
both sides of the lingual frenulum [7]. There are several congenital anomalies related to the submandibular glands (SMG)
including an accessory submandibular gland [9]. Accessory
salivary tissue, and more specifically, an accessory salivary
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gland, is defined as an additional component or detached
part of the major salivary or submandibular salivary gland
[10]. In this article, we present a literature review of the accessory submandibular gland from a clinical and anatomical
perspective.
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Methods

A database search using PubMed and Google Scholar was
conducted without any language limitations. The following
keywords were used in the search: “accessory submandibular
gland,” “duplicated submandibular gland,” and “ectopic submandibular gland.” After the initial search, full-text assessment was performed.

[9]. During the eighth week, nerve branches from neighboring submandibular ganglion begin to innervate the glandular parenchyma [13].
Congenital anomalies related to the SMG are rare, however, these can include cases such as imperforate duct and
duplications [9]. An accessory submandibular gland is an
additional anomaly which may occur. Typically, this occurs
roughly around the seventh week of development alongside
the development of Wharton’s duct [9]. As the duct develops,
it may invaginate in two separate locations or premature
ventral branching may occur [9]. In these instances, an accessory submandibular gland along with an accessory duct
may form [9].

Review

Anatomy

Embryology

The SMG are endodermal in origin and typically originate late in the fifth to sixth week of development [11, 12]. At
this time, the epithelium of the medial paralingual groove,
which is located at the floor of the mouth, begins to thicken
[13]. This area corresponds to the primordium of the SMG
parenchyma [13]. At the end of the sixth week, proliferation
and invagination of the epithelial condensation occurs [13].
This condensed mesenchyme begins to assist with the formation of lobes [13]. At week seven within the “canalicular”
stage, the lumen of the SMG duct begins to appear [13]. The
main duct of the SMG is often referred to as Wharton’s duct

Fig. 1. The accessory submandibular gland (arrow) was noted on left
side in 85 years-old at death male cadaver. The gland was located
superior to the mylohyoid muscle (the main submandibular gland is
removed).
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Typically, salivary tissue in the oral cavity, pharynx, or
upper airway that develops separately from the typical major
and minor salivary glands is classified as “heterotopic” tissue
[14-16]. This definition contrasts from that of accessory salivary tissue [14]. Accessory salivary tissue, and more specifically, an accessory salivary gland, is defined as an additional
component or detachment from a major salivary gland [10].
This detachment occurs along the external duct of main salivary gland [10].
The accessory submandibular gland is considered to be
extremely rare (Fig. 1) [15]. From a histological perspective,
the tissue of the accessory gland bears little to no differences
from the main or “normal” salivary glands (Fig. 2) [10]. In
one case study, Bryan et al. [15] described the accessory

Fig. 2. Masson-trichrome staining of the accessory submandibular
gland shown in Fig. 1. The rectangular area in the upper left corner is
magnified. Note that the gland tissue is filled with mucinous gland.
Scale bar: 200 μm.
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submandibular gland as comparable to the normal submandibular gland, with the exception of mildly dilated ducts.
The submandibular gland is composed of both serous and
mucous cells, however, serous cells are the dominant celltype [17]. Additionally, the submandibular gland is classified
as a compound acinous gland with several lobes, separated
from one another with mesenchymal connective tissue and
encapsulated [11].
Anatomically, the main submandibular gland can be
found bilaterally within the submandibular fossa towards
the medial side of the mandible, inferior to the mylohyoid
line of the mandible and superior to the hyoid bone [18]. The
SMG contain both a superficial and deep component as the
structure curves around the posterior border of the mylohyoid muscle [18]. The submandibular duct (Wharton’s duct)
emerges from the medial side of the deep component of the
gland, traveling towards the sublingual caruncle which is
located at the base of the frenulum of the tongue [18]. The
lingual nerve can also be found in this region, passing below
the submandibular duct [18]. In the literature reviewed for
this publication, reports describe the accessory submandibular gland as having developed just anterior to the main SMG
and being slightly smaller in size. In both cases reported by
Jafek and Strife [11], the accessory gland was found anterior
to and discrete from the main SMG. The size of the accessory
SMG was described as round and measuring roughly 1.5 cm
or 1×1.5 cm. In the same study, observations of the accessory
duct within the accessory SMG were noted. In both cases,
normal filling of the SMG was confirmed via sialograms and
a secondary branch of Wharton’s duct (an accessory duct)
was present and discrete from the main SMG [11].

Innervation

Although there is limited literature regarding the innervation of this anomaly, for this review we assume that the
innervation of the accessory submandibular gland would be
the same as the main submandibular gland.
Sympathetic stimulation of the submandibular gland
originates from the superior cervical ganglion [7]. Sympathetic nerve cell bodies located within this ganglion extend
postganglionic fibers which travel alongside branches of the
external carotid artery to reach the submandibular gland [7].
This stimulation functions to regulate salivary secretion as
well as initiate inflammation [7, 17].
The chorda tympani branch of the facial nerve provides
parasympathetic fibers to the SMG via the submandibular
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ganglion [7]. The chorda tympani branches from the facial
nerve in the facial canal 5 mm above the stylomastoid foramen and then exits the middle ear through the pterygotympanic fissure. The chorda tympani then travels with the
lingual nerve which will then give rise to preganglionic parasympathetic fibers which will synapse at the submandibular
ganglion [7]. Postganglionic fibers then act on the submandibular gland, stimulating salivary secretion from the gland
(among other aspects) [7].

Blood supply

Although there is limited literature regarding the blood
supply of this anomaly, for this review assume that it’s arterial supply as well as drainage will remain the same as the
main submandibular gland, as the accessory submandibular
gland is defined typically as a detachment from the main
submandibular gland.
The SMG typically receive their blood supply from the
submental and sublingual arteries [7]. The submental artery is considered the largest branch of the facial artery. As
the submental artery travels anteromedially on the inferior
border of the mandible and superficially passes the mylohyoid muscle to reach the chin [19]. Throughout its course, it
will give off branches to the SMG, platysma, and mylohyoid
muscles [19]. The lingual artery passes through medial to the
gland and can supply the gland [20].
In regards to venous drainage, the facial, submental and
sublingual vein typically drain the SMG [7]. Eventually, this
drainage leads to the internal jugular vein [7, 21].

Lymphatics

The SMG (as well as sublingual glands) drain primarily
into the submandibular lymph nodes, of which there are
roughly three to six in number [7]. The submandibular nodes
then drain into the deep cervical nodes (mainly, it drains
into the jugulo-omohyoid and partially the jugulodigastric
nodes) [18].

Function

The primary purpose of the SMG is to contribute to the
production of saliva. Saliva is produced in the human body
during both a resting (unstimulated) and active (stimulated)
states [6]. In an unstimulated state, the SMG produce roughly two-thirds of the total volume of whole saliva [6]. During
a stimulated state, the parotid gland will become the main
contributor to whole saliva, producing approximately 50% of
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the total volume of saliva [6].
Saliva plays a critical role in the human body, protecting
structures within the oral cavity and the respiratory pathway
from pathogens and irritants [6]. Moreover, in addition to its
defensive role, saliva functions to mineralize teeth, restore
soft tissue, lubricate the oral cavity, assist with digestion, signals the swallowing reflex and maintains a pH buffer [6].

Aging

Studies show that changes that occur with age have been
observed in both parent and accessory glands. This includes
disorders of the parent tissue that are defined by inflammation or neoplastic tissue [15]. One cross-sectional study of
an epidemiologically stratified population, demonstrated
that with increased age saliva production from the SMG decreases [22]. Moreover, the composition of saliva was found
to change with age, with protein output or secretion rate declining [22].

Variations
Horseshoe variation
Variations of the SMG, more specifically the accessory
SMG, can be of interest to any healthcare professional who
specializes in the oral cavity and submandibular region,
including dentists, otolaryngologists, radiologists, head and
neck surgeons, and oral and maxillofacial surgeons [23]. In
one case study regarding the accessory submandibular gland,
a variation was found in which the accessory gland and the
main submandibular gland connected to one another forming a “horseshoe” shape [23]. This study reported that an
accessory submandibular gland was found on the right side
between the mylohyoid and hyoglossus muscles [23]. The
main submandibular gland in this case study had a superficial and deep parts, with the deep part measuring around
5 cm. The accessory submandibular gland also measured 5
cm and was found below and parallel to the deep part of the
main submandibular gland [23]. The accessory and main
glands were connected at the lateral border of the geniohyoid
muscles, forming the characteristic “horseshoe” shape for
this variation [23]. It is important to note the pathway of the
nerves found within this study. The lingual nerve was found
to be passing between the deep and superficial parts of the
main submandibular gland [23]. However, the lingual nerve
as well as the hypoglossal nerve were both overlapped by the
accessory submandibular gland [23]. Thus, the pathways of
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the aforementioned nerves are susceptible to compression
by the SMG, which could result in unilateral altered sensation in the tongue along with weakness of movement [23]. In
this case, the accessory submandibular gland formed with
its own duct, however, this duct joined that of the main submandibular gland to form a common submandibular duct
[23]. The common submandibular duct traveled deep to the
conjunction point of the SMG at the lateral border of the geniohyoid muscle [23].

Imaging

The salivary glands, and specifically the accessory submandibular gland, can be visualized through several imaging modalities. Imaging is a crucial and necessary component to confirm appropriate diagnosis as well as provide
detail for pre-procedural surgical planning. Sialography is a
relatively painless and common diagnostic technique used to
visualize the salivary glands and their associated ducts [24].
According to Barrueco et al. [10], conventional sialography is often considered the “gold standard” for visualization
of the parotid and SMG. This procedure utilizes cannulation
of the ductal orifice and then the introduction of ionizing
radiation and radiopaque iodinated contrast to outline the
ductal structure of these glands [25]. Digital subtraction
sialography (DSS) is utilized and is defined by instances in
which an image taken pre-contrast is subtracted from an
image captured following the introduction of the contrast
material [25]. By doing so, the superposition of soft tissue
and bony structures is removed [25]. DSS can depict ductal
dilation, salivary sialoliths, and outline ductal strictures
providing information such as location, length, and number
[25]. However, there are some disadvantage to this technique
including adverse reaction to contrast material, exposure to
ionizing radiation, and complications related to ductal cannulation [25].
Magnetic resonance sialography (MR-Si) is an noninvasive alternative to conventional sialography which produces similar images of the salivary glands [25]. However, in
contrast, this technique produces images without radiation,
cannulation, or the injection of a contrast medium [25]. MRSi utilizes the salivary secretion from the patient (stimulated
by a sialagogue) in order to provide a natural contrast agent
which will reveal the ductal pathway within the major salivary glands [10]. The intrinsic hyperintensity of static fluid
on heavily T2-weighted images is a defining aspect of this
technique [10]. MR-Si can assist with the diagnosis of sialo-
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liths and strictures [25]. However, as with most techniques,
there are disadvantages to this imaging modality. Dental
amalgam can cause distortion of images, general MR imaging contraindications can occur, and the quality of imaging
is largely dependent on the skill level of the radiographer [25].
In addition to the modalities outlines above, the salivary
glands and their ducts can also be investigated through
computed tomography (CT) sialography, which can provide
detailed images including the surrounding soft tissue detail,
as well as ultrasound, which is considered to be a relatively
inexpensive and non-invasive option [25].

Pathology/Clinical Considerations
Disorders of the main salivary glands may also occur in
an accessory gland. Specifically, there have been reported
cases of several conditions, these cases are outlined in the
following section. Please note that while occurrence of an
accessory submandibular gland is rare, there are even fewer
occurrences of pathology within the accessory submandibular gland. This anatomical variant is significant as it provides
a possible alternative diagnosis for a submental mass and can
reduce the need for excisional biopsy [11].

Sialoliths/sialolithiasis

“Lithiasis” or the formation of stony concretions (calculi)
commonly can be found in several systems of the human
body, including the renal system. Lithiasis within the SMG
is the most common type of lithiasis among the salivary
glands, or “sialolithiasis” [10]. There are several factors that
predispose patients to this condition, including but not limited to, high mucin content, alkaline pH, a high concentration of calcium or phosphate salts in salivary secretion, and
the direction of the Wharton’s duct (which is the main duct
of the submandibular gland) [10].
In one case report, researchers detected what is supposedly the first case of sialolithasis within an accessory submandibular gland [10]. A patient presented with intermittent pain
and swelling in the left submandibular area, which worsened
with eating [10]. Contrast enhanced CT images demonstrated both SMG were normal in size and in presentation,
however, an unidentified soft tissue mass was found anterior
to one of the SMG [10]. MR-Si was then utilized to further
review and confirm that the unidentified mass presented
with the same signal intensity as that of the typical submandibular gland [10]. With this confirmation, it was concluded
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that the appropriate diagnosis was that an accessory gland
and ducts were present [10]. Moreover, the Wharton’s duct
within the accessory submandibular gland developed with
an abnormal course and a T2-weighted image confirmed a
6 mm hypointense mass consistent with sialolithiasis [10].
The calculus could be palpated close to the submandibular
papilla and was removed through an intraoral approach [10].

Wharton’s duct obstruction

Wharton’s duct, as mentioned previously, is the main
excretory duct of the SMG, allowing saliva to enter the oral
cavity. Obstruction of this duct can be the result of several
conditions including autoimmune disorders, foreign bodies,
compression due to tumor and, most commonly, sialoliths or
salivary calculi.
In one unique case study, Köybaşioğlu et al. [26] reported
the presence of an accessory submandibular gland causing
obstruction of Wharton’s duct. In this instance, a patient
may present with submandibular gustatory swelling which
causes occasional discomfort. Due to symptoms seemingly
aligning with a diagnosis of salivary calculi within the submandibular gland, it is crucial that physical examination as
well as imaging is performed to ensure the correct diagnosis
[26]. In the case study mentioned, physical examination revealed no calculi and conventional radiography showed no
radiopacity within the submandibular region [26]. Submandibular sialography was then utilized and confirmed that
the narrowing observed within Warton’s duct was due to
salivary gland tissue found at the midportion of the duct [26].
To further support these findings, histopathologic analysis
was performed and the tissue was confirmed to be salivary
tissue and exhibit neither inflammation nor malignancy [26].
Periodic acid-Schiff staining was performed and revealed
the tissue causing constriction of the duct mainly exhibited
serous acinar glands consistent with that of submandibular
gland tissue [26]. A unique aspect to this case, is that the
duct of the accessory submandibular gland did not connect
to the Wharton’s duct, as seen in ither reports of the accessory submandibular gland, but rather acted as an accessory
lobe which compressed Wharton’s duct, mimicking salivary
calculus [26].

Pleomorphic adenoma

A pleomorphic adenoma is defined as a benign tumor
of the salivary glands [27]. It is the most common salivary
gland tumor, representing 45% to 75% of all salivary gland
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tumors, and is often described as a “benign mixed tumor”
due to its origin from both epithelial and myoepithelial elements [27]. While this condition most commonly effects the
parotid gland, it can be found in the submandibular and minor salivary glands [27]. This tumor can be characterized by
the lack of a true capsule and extensions throughout the normal gland parenchyma resembling finger-like pseudopodia
[27]. Several diagnostic techniques are utilized to confirm
the presence of this tumor including fine needle aspiration
(FNA), core needle biopsy, CT, MRI, and ultrasound examinations. FNA and core needle biopsy are both tissue sampling procedures associated with low tumor seeding rates,
however, core needle biopsy is considered to be more invasive
as well as have a higher diagnostic accuracy [27].
In one case study reported by Bryan et al. [15], a pleomorphic adenoma was documented within an accessory
submandibular gland. This is considered to be, to the author’s knowledge, the first known report of this occurrence.
The patient highlighted in the study presented with a slowly
enlarging swelling in the right upper neck which caused occasional discomfort at rest [15]. Upon physical examination,
the mass was palpable unilaterally as a 1 cm mobile, firm
mass in the submandibular triangle [15]. Ultrasound examination was utilized to further evaluate the mass and revealed
a well-defined, round 12×9 mm hypoechoic mass next to the
submandibular gland [15]. FNA confirmed that the mass was
consistent with pleomorphic adenoma [15]. The tumor was
removed and evaluation found that the tumor had lobules,
myxoid stroma exhibiting cartilaginous differentiation, and
varying cellularity [15]. Additionally, it was confirmed that
this tumor arose within an accessory submandibular gland
due to several connections between accessory ducts and
ducts of the main submandibular gland.

Conclusion
Only scant literature exists regarding the accessory SMG.
Given their size (1–1.5 cm), anatomical and radiological
studies should be considered so that the incidence, morphology, and pathology of the accessory gland might be better
understood. In addition, we thought anatomical variations
of the submandibular gland should be noted [28, 29].
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