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ABSTRACT

INTRODUCTION: Acute inflammation of the submandibular salivary glands and submandibular lymph
nodes in humans are common diseases. Their clinical manifestation largely overlaps, but there are also a
number of significant differences between them.

MATERIALS AND METHODS: This is a review article whose aim is to provide clear and understandable in-
formation on the diagnosis, treatment and prognosis of acute inflammation of the submandibular salivary
glands and submandibular lymph nodes in humans. It was written after analyzing information on the topic
from 57 full-text articles from peer-reviewed medical journals.

RESULTS AND DISCUSSION: The causes of sialoadenitis of the submandibular glands are mainly the an-
atomical features of the submandibular duct, the high viscosity of the saliva produced by them, and previ-
ous sialolithiasis of the duct or of the parenchyma of the gland. In children, acute lymphadenitis of the sub-
mandibular lymph nodes is most often due to infections of the upper respiratory tract, and in adults it has
an odontogenic origin. The treatment of both diseases includes the mandatory intake of antibacterial drugs,
and in the presence of purulent exudate, surgical treatment is carried out in the form of incision, lavage and
drainage.

CONCLUSION: With early diagnosis and treatment, the prognosis of these diseases is good, but with high
virulence of the bacterial causative agents and/or congenital and acquired diseases of the patient’s immune
system, the treatment may be prolonged.

Keywords: acute lymphadenitis, acute sialoadenitis, antibacterial therapy, incision, submandibular
glands, submandibular lymph nodes
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tomical structures, the functioning of which is ex-
tremely important for the proper functioning of the
human organism (1,2). The main organ, occupying
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that produces the main amount of saliva in humans
(2). Its anatomical structure is such that it predispos-
es it to frequent inflammatory diseases (2,4). Around
it, and also in its capsule itself, there are several sub-
mandibular lymph nodes which are the main lym-
phatic collector of lymph from the head and the rea-
son for the aforementioned predisposition (2,3,5).

MATERIALS AND METHODS

This is a review article that after carefully read-
ing and analyzing the information about inflamma-
tory diseases of the submandibular salivary gland
and submandibular lymph nodes from 57 full-text
articles (55 in English and 2 in Bulgarian), which
have been published in prestigious medical journals,
provides readers with the most important clinical
manifestations, diagnoses, treatment, and the prog-
nosis of these two types of pathology.

RESULTS AND DISCUSSION

Although they are not the largest salivary
glands (the parotid glands are the largest), the sub-
mandibular glands produce about 70% of the saliva
in humans (6,7). This makes their function extreme-
ly important for the proper function of digestion, the
maintenance of the homeostasis, and the correct hy-
giene of the oral cavity (2,4,6,7). From the subman-
dibular salivary glands, saliva is secreted into the oral
cavity through their ducts (3-5). The course of the
latter along the posterior edge of the mylohyoid mus-
cles has an almost right angle, which leads to the re-
tention of saliva in them (8,9). This, together with the
fact that the saliva they produce both a serous and a
mucinous component, causes the slower elimination
of microorganisms that have entered the ducts from
the oral cavity, which is a prerequisite for the occur-
rence of inflammatory diseases of the submandibu-
lar glands, called sialoadenitis (4,5,8,9).

Like most inflammatory diseases, sialoadenitis
goes through several successive stages if not prompt-
ly treated (10). During the first stage of inflamma-
tion, when the latter is only serous, the affected sub-
mandibular gland is swollen, its size is increased, and
it is very painful, especially during palpation (11,12).
During this stage of inflammation, there is a change
in the composition of the saliva secreted through the
duct of the gland, and there is almost never a deteri-
oration in the general condition of the body (11,13).

If it is not treated, serous inflammation passes into
the next stage of its development-purulent inflam-
mation. During the purulent stage of inflammation,
the affected submandibular salivary gland is even
more enlarged, the skin above it is swollen, smooth
and red, and saliva mixed with pus, or only pus,
flows through the duct of the gland (14,15). The gen-
eral condition of the body has worsened, and the sub-
mandibular region is very painful-both during pal-
pation and when touched very lightly and even at rest
(13,15).

With extremely high virulence of the patho-
gens and/or with a problem in the immune system
of the macroorganism, it is possible for the capsule
of the inflamed submandibular salivary gland to lyse
and for pus to pour out of it into the submandibu-
lar space-a condition known as a submandibular ab-
scess (14,16). In it, the clinical manifestation does not
differ significantly from the purulent stage of sialo-
adenitis, except that usually the symptoms are more
pronounced and the general condition is more se-
vere. Although rare, trismus can also be observed
(13,15,16).

Retrograde retention of saliva along the ducts
of the submandibular glands, as well as in their pa-
renchyma itself, is often determined by the presence
of sialoliths in them, and in this case the sialoadenitis
is perceived as a complication of sialolithiasis (17,18).

Submandibular lymph nodes vary in number,
between 5 and 12 on each side (1,19). Some of them
are located in the capsule of the submandibular sal-
ivary gland and are called intraglandular, and oth-
ers are outside it and are called extraglandular (1,20).
All lymph nodes of the submandibular space are in-
terconnected, including intra- and extraglandular
ones (19,20). In the submandibular lymph nodes,
the lymph from the lymph nodes of the head drains,
which is why they are called the main lymph collec-
tor of the head, and of the lymph from almost all tis-
sues and organs adjacent to them-premolar and mo-
lar teeth, lower and upper jaw, submental and sub-
mandibular salivary glands, the upper lip, the later-
al parts of the lower lip, the maxillary sinuses, the
body of the tongue, the lateral and posterior parts of
the floor of the oral cavity, the medial parts of the
cheeks, part of the soft palate, the medial part of the
eyelids, carunculae lacrimales, the external nose in-
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cluding the tip of the nose, the anterior parts of the
nasal cavity and the skin of the neck in the subman-
dibular areas (5,20,21). The submandibular lymph
nodes on one side of the body connect with the ipsi-
lateral submental lymph nodes (1,22,23). The lymph
from them drains into the upper and lower deep
lymph nodes of the neck (5,6,23,24).

The large area of lymphoedema, which is asso-
ciated with the normal functioning of the subman-
dibular lymph nodes, determines their vulnerability
to inflammatory diseases, called lymphadenitis. The
most common cause of the latter in adults is an in-
fection from a diseased tooth (odontogenic origin of
lymphadenitis), and in children, lymph node infec-
tions are mainly due to inflammatory diseases of the
upper respiratory tract (rhinogenic origin of lymph-
adenitis) (22,25). Consecutively, the inflammation
of the submandibular lymph nodes passes through
a serous stage, a purulent stage and a lymphadeno-
phlegmon stage (14,26). In serous lymphadenitis, the
affected lymph node is painful and soft, the overly-
ing skin and surrounding soft tissues are unchanged
or may be slightly swollen (25,27). The shape of the
lymph node is not changed (28). During this period of
inflammation of the lymph nodes, the general condi-
tion is not impaired, and laboratory markers almost
always remain unchanged (25,27). If the infection is
not treated, the inflammation passes into the next
stage of development-purulent infection. In his case,
the lymph node increases in size and is very pain-
ful during palpation: the soft tissues around it and
the overlying skin are highly swollen, which makes
physical examination difficult, the general condition
of the macroorganism may have deteriorated, the
laboratory markers may also have changed, which
is characteristic of inflammatory reactions (22). If
the infection is not treated, or when the body’s im-
mune defenses are weakened and/or when the bacte-
ria that cause the inflammation are highly virulent,
the capsule of the lymph node lyses and the pus from
it pours into the submandibular space-a condition
known as lymphadenophlegmon of the submandib-
ular space (24,29,30). With it, the clinical manifesta-
tion is very pronounced- on palpation and even with
a light touch, the place is very painful, the subman-
dibular area is swollen, the skin above it is smooth,
stretched and red, trismus can be observed (24,25).

The general condition is worsened, and the laborato-
ry inflammatory markers are increased (26,28).

Diagnosis of acute sialoadenitis and lymphade-
nitis is usually not difficult, especially for experienced
maxillofacial surgeons (31-34). Ultrasound exami-
nation of the neck in most cases is absolutely suffi-
cient to confirm the diagnosis of these inflammatory
diseases, but sometimes nuclear magnetic resonance
or computed tomography, with or without intrave-
nous contrast material, are also prescribed (35,36).
During their serous inflammation, blood markers of
inflammation are rarely elevated, but during the pu-
rulent stages and submandibular abscess stages, they
are almost always elevated. Such reliable blood indi-
cators are the concentrations of leukocytes and neu-
trophils, and the plasma level of C-reactive protein
(37,38). In recent years, in the diagnosis of inflam-
matory diseases of the head and neck, the calculation
of the delta neutrophil index, as well as the measure-
ment of the plasma concentration of procalcitonin,
have increasingly been applied (39,40). They can also
be used in the diagnosis of acute sialoadenitis of the
submandibular salivary glands and acute lymphade-
nitis of the submandibular lymph nodes.

The differential diagnosis between them is
made mainly by examining the saliva that is released
from the sublingual caruncle-in sialoadenitis it is
mixed with pus, and in lymphadenitis it is unchanged
(41,42). Differential diagnosis with other diseases in-
cludes exacerbated lateral and skin cysts, tumor pro-
cesses, lymphomas, lymph node metastases, sialoli-
thiasis, and epidemic sialoadenitis (14,42-44).

The treatment of the two acute inflammato-
ry diseases during their serous stages includes only
the application of antibacterial drugs, and in the case
of sialoadenitis, also salivary drugs (44-46). An ex-
ample of such a medication is potassium iodide-it
is prepared extemporally in a concentration of 2.5%
for adults and 1.5% for children (47,48). It should be
stored in the dark to prevent it from oxidation and
the recommended dose is one tablespoon orally 3-4
times a day (47). Antibacterial medications that are
prescribed must necessarily cover the gram-posi-
tive spectrum of action of bacteria, because the in-
flammations of these diseases are mainly caused by
gram-positive bacteria, but it is appropriate to pre-
scribe antibiotics that also cover the gram-negative
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spectrum (35,42). The therapy remains the same in
the purulent stage of sialoadenitis with the differ-
ence that sometimes it does not lead to healing and
an incision has to be made. In case of sialoadenitis, in
order to stimulate the gland to produce more saliva
and, through its excretion in the oral cavity, to sep-
arate the purulent exudate collected in its parenchy-
ma, the observance of a specific nutritional regimen
is needed-intake of more liquids and the consump-
tion of acidic and dry foods (13,49).

Incision is mandatory for purulent inflamma-
tion of the lymph nodes (50,51). With it, through an
incision in the skin and subcutaneous tissue in the
area of the most pronounced fluctuation, the pus-en-
gaged lymph node is reached, its capsule is incised
or pierced with a blunt instrument, and the available
pus is drained (50). A lavage is performed with phys-
iological serum, 1% hydrogen peroxide, an antibiot-
ic (most often metronidazole) or a solution of Brau-
nol or Hibiscus, after which a drain (most often sili-
cone) is placed.

In the presence of sialolith in the duct of the
submandibular gland, an incision is made on the lat-
ter and the sialolith is removed. For a sialolith in the
parenchyma of the gland, one usually waits until the
acute inflammatory condition is controlled and then
the entire gland is removed (total sialadenectomy) to-
gether with the sialolith in it (18,52).

The presence of pus in the submandibular
space (submandibular abscess) requires its immedi-
ate evacuation, which is carried out surgically (53,54).
The operative process goes through three succes-
sive stages—incision, lavage, and drainage. The inci-
sion is made under general anesthesia and after pre-
liminary antiseptic treatment of the operative field.
The incision is made at least 2 cm below the lower
edge of the mandible to avoid cutting the marginal
branch of the facial nerve passing there, a condition
that can lead to the inability to close the mouth due
to loss of muscle innervation to the orbicularis oc-
uli muscle on the losing side (50,51). The skin, sub-
cutaneous tissue, platysma, enveloped on both sides
with the superficial fascia of the body are successively
cut, and the submandibular space is bluntly reached,
from which the available pus is evacuated. A lavage is
performed with the means listed above and a silicone
drain (most often corrugated) is placed and fixed.

During each of the stages of sialoadenitis and
lymphadenitis, oral or parenteral antibacterial thera-
py is mandatory (10,25,55).

In case of lymphadenitis of odontogenic origin
during the incision or after, it is mandatory to elim-
inate the disease of the tooth, which is the entrance
door of the infection. If it cannot be cured, it is ex-
tracted (56,57).

CONCLUSION

Sialoadenitis of the submandibular salivary
glands and lymphadenitis of the submandibular
lymph nodes are common pathologies in both the
pediatric population and adults. Their diagnosis is
usually not difficult. It is mandatory for their treat-
ment to include oral or parenteral administration
of antibacterial drugs, and in the case of sialoadeni-
tis, salivary drugs and a special diet are used. Their
prognosis is good, except when the bacterial agents
are not extremely virulent and/or the macroorgan-
ism has acquired or congenital immune deficiencies.
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