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Local and systemic disorders
caused by the presence of foreign bodies in the oral cavity
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Abstract

The oral cavity is the first part of the digestive and respiratory systems; it fulfills important vital functions.
Its normal function is dependent on many factors, both internal and external. The oral mucosa is constantly
exposedtotheinfluenceofexternalfactors.Inaddition, variousforeignbodiesaremoreoftenplacedinthemouth,
forboth therapeutic treatment and decoration. For example: oral piercing, braces, dental implants, amalgam
fillings. All of these factors can adversely affect the function of the mucosa as well as the whole organism.

This paper is a review of recent literature and an analysis of the impact of selected foreign bodies on the
oral cavity and the whole body, with particular attention paid to the risks associated with piercing. Stud-
ies clearly show that the presence of foreign bodies in the mouth contributes to the formation of many
pathological conditions and diseases. They can be just local complications, but in some cases also general.
Literature reports indicate that the presence of foreign bodies in the mouth can also lead to complications
that have serious consequences to overall health. The presence of foreign bodies, particularly in the oral
cavity can adversely affect its functioning and health of the entire system.

Key words: dental implants, oral mucosa, braces, dental amalgam, oral jewelry

Stowa kluczowe: implanty stomatologiczne, btona Sluzowa jamy ustnej, aparat ortodontyczny, amalga-
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The oral cavity is the first part of the digestive and re-
spiratory systems; it fulfills important vital functions. Its
normal function is dependent on many factors, both in-
ternal and external.!?

Drinking boiling water, consuming alcohol, or breath-
ing in tobacco smoke are notorious for causing irritation
of the oral mucosa. The mucosa is constantly exposed
to the influence of external factors. In addition, various
foreign bodies are more often placed in the mouth, for
both treatment and decoration. All of these factors can
adversely affect the function of the mucosa as well as the
rest of the digestive system.?

The main component of the liquid of the oral environ-
ment is saliva, fluid produced by large and small salivary
glands. Saliva consists mostly of water; it makes up about
94-99.5% of saliva. The rest of the ingredients of saliva are
solids as well as organic and inorganic substances. Saliva
fulfills a number of crucial functions such as digestion,
caching, acting as an antibacterial agent, remineralizing
teeth, cleaning, and repairing damaged tissues. Prolonged
contact of the oral mucosa with foreign objects may im-
pair its function and lead to major changes both within it
and throughout the body.!

Body modifications present a significant risk factor for
local and systemic complications. This paper is a review of
recent literature and an analysis of the impact of selected for-
eign bodies on the oral cavity and the whole body, with par-
ticular attention paid to the risks associated with piercing.

Mouth piercing

Piercing the oral cavity has become very popular in re-
cent years, especially amongst young people. Ornamen-
tation is often placed on the tongue, lip, and cheek. Most
young people decide to puncture their bodies in profes-
sional salons that specialize in body piercings. However,
due to the high cost of such services, many people choose to
perform such a procedure independently at home, or they
ask an untrained person to perform it, which often results
in contamination and multiple complications.*> Jewelry is
generally made of metals like stainless steel or titanium, as
well as materials such as nylon, teflon, rubber, acrylic. Most
piercings worn in the mouth are in the form of a bar that
terminates at both ends with a ball that is screwed on.®

Local complications of oral piercings

Piercing of the oral cavity is a surgical intervention in
the soft tissues, essentially interrupting its permanence.
If such a procedure is performed without knowledge of
anatomy and without abiding by the practices of basic hy-
giene, it can lead to many serious complications.®

Local complications can include pain, swelling, bleed-
ing, and local infection, among other things. They occur
within the first 24 h after treatment and are directly re-
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lated to the interruption of tissues and by the presence
of a foreign body in the mouth. Early complications can
also include difficulty in speaking and eating disorders, re-
duced tongue mobility, damage to the mucosa, increased
saliva secretion, and displacement of piercings into the
tongue muscles. Nerve damage such as facial nerve, tri-
geminal, hypoglossal, glossopharyngeal also belong to the
early complications of piercing.>

The effects of long-term use of piercings in the oral cav-
ity also include damaged tooth enamel, cracking and spat-
ter fragments thereof, which may lead to hypersensitivity
and even inflammation of the tooth pulp. In current lit-
erature one can find evidence of recession and damage of
the gums of people with piercings in their tongues.’

Speaking, eating, and fiddling with the piercing can
cause it to hit the surface of the gums and palate, lead-
ing to irritation or mechanical damage of tissue. Gingival
pockets become deeper, the neck of the tooth becomes
exposed, and this can lead to the dislocation and even loss
of the tooth. Such changes appear most frequently after
2 years of exposure to the piercing.”

Prolonged use of an oral piercing may also lead to the
piercing being covered by the surrounding tissue. This
happens if adornment barbells are too short and the nut
pinches the place of piercing. On the other hand, bar-
bells that are too long cause mucosal and tooth damage.
Minor abrasions, infections, and inflammation can ap-
pear in places of contact of adornment with the epithe-
lium of the oral cavity.®?

Prolonged contact of tissues with piercings, which are
the potential sources of ions of various metals released
directly into the mouth, may cause side effects such as ir-
ritation, allergy, and other toxic effects. Irritation of tissue
may lead to burning and tingling of the mouth, edema for-
mation of shiny waxy gloss, exfoliating epithelium, forma-
tion of bubbles, and erythema.!®

Scars and keloids may arise after an oral piercing. The
constant movement of the piercing can lead to the for-
mation of hypertrophic scars, and can cause changes in
the structure of the tongue papillae. The literature reports
pathological changes such as post-traumatic fibromas,
congestive cysts, mucous cysts of the salivary glands, in-
flammatory fibrous hyperplasia, or tongue abscesses.!!

A morphological and cytomorfometrical study performed
by researchers at the Medical University of Bialystok!? showed
changes in the epithelial cells of the oral cavity with piercings,
expressed in less regular shapes of cells, disturbances in the
size of the nucleus relative to the volume of the cytoplasm,
and intensity of coloration of individual cellular elements.

General complications of oral piercings

Young people follow fashion trends, trying to please
their peers, differentiate themselves, and in an effort to be
“trendy” they often do not realize the dangers of such em-
bellishing procedures. The improper treatment of an oral
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piercing, which seems to be a simple procedure, can lead
to serious systemic disorders. Many reports indicate that
it may have an impact on the general health of the patient.

The data that we found in our research indicates that
frequent complications include infection by viruses: HIV,
HSV, hepatitis (type A, B, C, D). These infections are most
often caused by basic hygiene rules not being observed,
which results from little to no awareness of the dangers on
the part of the people who subject themselves to the pro-
cedure and the ones who perform the body modification.!?

Complications associated with tongue piercing can be
very serious, even life threatening. The tongue swells up
immediately after the procedure and its volume is in-
creased significantly, which can cause breathing prob-
lems. A piercing may impair the free movement of the
tongue, making it difficult to pronounce certain sounds.!!

During the procedure, bacteria and microbes may get
into the bloodstream, it could cause endocarditis in ex-
treme cases. A lack of swift treatment leads to damage or
the destruction of the heart valves.!*

Lakhan and Harle described the case of a patient with
hepatitis that was caused by infection with Herpes sim-
plex, which probably occurred during tongue piercing.'®
The patient complained of pain and inflammation around
the site of a recent tongue piercing 2 weeks prior to the
appearance of the initial symptoms.

Braces (fixed and mobile)

Due to the increased emphasis on the aesthetics of the
smile and overall appearance, the last decades recorded
an increase of patients coming to the orthodontist. Over
recent years, there has been a very rapid development of
techniques for the treatment of fixed and mobile braces.
The choice of brackets, wires, and additional elements is
enormous. Metal brackets can be in silver, gold or coated
with a special enameled tooth-color. Wire is located in
brackets and secured with colored elastics ties.!

Removable appliances are used mainly for correcting
teeth and bite abnormalities among children who still
have mixed dentition (milk and permanent teeth). These
braces are made of acrylic and metal elements (arches,
springs, screws, clamps). In contrast, fixed appliances are
used in patients with permanent dentition.®

Local complications associated
with the use of braces

Alloys are frequently used for the manufacture of metal
braces. Pure metals are not used. Brackets and arches are
usually made from metal. Many different alloys are used,
including cobalt alloy, nickel-chromium, stainless steel,
[-titanium alloy and nickel-titanium. These alloys, in ad-
dition to P-titanium, contain significant amounts of nickel.
This element can cause local or systemic allergic reactions.”
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Because of the large quantity and variety of metals pres-
ent in a patient’s oral cavity during orthodontic treatment,
a variety of biochemical reactions can occur. The release
of metal ions from an orthodontic appliance takes place in
the first stage of corrosion, and is dependent on many fac-
tors, such as general health, the amount of salivation, oral
pH, temperature, and properties of food intake. The poten-
tial difference of metal creates a galvanic cell in which the
electrodes are metal braces: brackets, arches, rings. This
can result in numerous disease lesions in the form of lo-
cal symptoms that can include pain, gingival hyperplasia,
a tendency to ulcers, recurrent aphthous ulcers, actinic
white, and mucositis.” Alloys containing potent allergenic
metals such as nickel and titanium often cause reactions
of a contact character. Contact allergy is a specific body’s
hypersensitivity induced by direct contact with allergenic
substances. The spectrum of symptoms is very wide: an
itching and burning sensation in the mouth, erythema, bul-
lous lichenoid, swelling, erosions and ulcers.'8

Orthodontic treatment significantly impedes the
maintenance of proper oral hygiene. This is conducive
to increased accumulation of plaque, which can lead to
enamel demineralization around orthodontic appliance
components. The deposition of plaque (biofilm) initiates
the formation of dental caries. It was noted that changes
such as caries can appear after 4 weeks from the start of
orthodontic treatment.!>20

It has been shown that the presence of braces causes
changes in the saliva and thus leads to disturbances in the
oral environment. It was proven that patients with orth-
odontic appliances have higher concentrations of bacteria
in the mouth, changes in the buffer capacity, pH, and the
speed of saliva secretion. Increasing the secretion of saliva
and buffering capacity, as well as raising the pH in the envi-
ronment increases the anti-caries properties of orthodontic
appliances. On the other hand, it increases surface retention
of plaque, which favors the growth of bacteria and the for-
mation of gingivitis.!>2!

A study by Kasacka et al. has shown significant changes
in the morphology of epithelial cells of the oral mucosa
of patients with braces.?? These changes were even more
marked in patients with braces and amalgam fillings.

Dental implants

Implants are now being used more often in order to com-
pensate for the loss of teeth. Implants are used by people
who have lost their teeth due to periodontal disease, ac-
cidents or other reasons. Implantoprosthetic treatment al-
lows for aesthetic and functional replacements of the miss-
ing teeth. Dental implants consist of 3 components: the
implant post, abutment and crown. Implants are typically
made of titanium or a titanium alloy coated with hydroxy-
apatite or titanium plasma spray (porous ceramic materials
that are meant to stimulate ingrowths of live bone tissue).
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A prosthetic abutment (implant connector) is a backrest,
a kind of nut connecting the implant to the crown of the
tooth. Abutments are usually made of titanium. The crown
of the tooth, the visible element of the implanted tooth re-
placement, is produced from ceramic materials.??

Dental implants: Local complications

Implants may end in failure, and this failure is not only
associated with the loss of the implant or implants. It can
also cause incurred financial losses or wasted time spent
on treatment. The failure of a dental implant may lead to
the deterioration of tissue and other complications.*

Increased pain during chewing may indicate that the
implant has become loose, due to the growth of patho-
genic bacteria and inflamed tissues perigraft.2*

The soft tissue adjacent to the titanium implants is char-
acterized by a weaker blood supply than tissues surround-
ing the natural teeth. This has an impact on their greater
susceptibility to inflammatory processes and weakens the
reaction of the immune system.?>?¢ Inflammatory, atro-
phic, and hyperplastic changes may be a consequence
of disturbances in the integration of implants into intraos-
seous tissues. Most often, however, it leads to mucositis
under the direct vicinity of the implant. Changes initiate
the appearance of bacterial microflora, which is respon-
sible for inflammation, and can also move to the bone
tissue (periimplantitis). Research has shown the presence
of bacteria: Gram-negative rods and spirochetes bacteria,
Staphylococcus spp., Enterobacteriaceae spp. and fungi
of the genus Candida spp. in inflamed tissues surround-
ing implants.?®%’

Further research of the literature on the subject leads to
the conclusion that in recent years there has been an in-
crease of reports of hypersensitivity reactions to intraos-
seous titanium implants, which are used among others in
dentistry. In general, these are local symptoms that ap-
pear on the face. Such symptoms may include swelling,
erythema, or eczema. Some reports suggest that exposure
of a part of the intraosseous implants, hyperplasia of the
gums, as well as to loss of implants (without inflammatory
response, congestion or error in surgical procedures) can
occur as a result of hypersensitivity to titanium.!828

Dental implants: General complications

Surgical interventions in the oral cavity, such as the
implants, are associated with the risk of numerous com-
plications, including systemic ones. The oral cavity is
constantly colonized by aerobic and anaerobic microor-
ganisms, and it is impossible to maintain the sterility of
the surgical field during surgery. Infections such as mu-
cositis and periimplantitis pose a risk of life-threatening
complications as a consequence of bacteremia, especially
in patients undergoing immunosuppressive therapy or
with implanted heart valves.?’
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Systemic consequences of mucositis and periimplanti-
tis may be caused by a high concentration of bacteria and
their harmful effects on distant tissues and organs. An in-
flammatory reaction is caused by the activity of bacteria
or products of their metabolism and lead to tissue dam-
age. Products of the bacterial metabolism (skatole, mer-
captans, hydrogen sulfide, indole, etc.) may pass through
the attachment of gingival epithelium to connective tis-
sue, impairing cell function and causing damage. Enzymes
(collagenase, hyaluronidase) produced by multiple bacte-
ria break down collagen and the basic substances of the
connective tissue. The reduction of its cohesion facilitates
the penetration of cytotoxic bacteria. This may induce or
exacerbate many diseases such as inflammation of the iris
and retina, rheumatoid arthritis, glomerulonephritis, en-
docarditis, and myocardial infarction.3%3!

The injection of bacteria into the lumen of blood ves-
sels can occur when the mucoperisoteum flap is prepared
for peeling during dental surgery, the grinding of bone,
or through the extraction or drilling of bone. Bacteremia
can develop as a result of this, which can then lead to very
serious complications.

Infective endocarditis (IE) is one of the diseases associ-
ated with the inflammation of the mouth. This disease is
caused by bacteria in the endocardial wall or on the heart
valves. Development of inflammatory damage to the heart
valves can cause many complications, such as heart fail-
ure, episodes of thrombotic disease, thromboembolism,
and even death.®

Dental materials:
Amalgam fillings

Amalgam is a mixture of mercury (which makes up 50%
of the amalgam) with silver, copper, tin, cadmium, and
zinc. It is a substance used to fill dental cavities in premo-
lars and molars. Because of its unsightly appearance, pa-
tients often choose to exchange the amalgam filling with
composite, a treatment which is particularly dangerous
due to the release of mercury. The results of research car-
ried out, especially in the Center of Bialystok, indicate the
effect of amalgam restorations on the morphology and
function of cells found in the saliva of patients.!

Local complications in patients
with amalgam fillings

Studies on the release of mercury from amalgam and
its effects on the human body are very controversial. Ac-
cording to the American Dental Association, amalgam
fillings cause no complications. Some reports indicate
that hypersensitivity to mercury can occur in about 1% of
the population.! Other studies demonstrate allergic reac-
tions and local reactions manifested pathological changes
in the oral cavity in patients with amalgam fillings. It has
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been observed that the symptoms of hypersensitivity oc-
cur more often in people who have had these fillings for
more than 5 years. In many studies, it has been shown
that chewing gum or chewing hard foods increases the
amount of mercury that is emitted.?® A significant increase
in the concentration of mercury vapor in the breath of the
patient occurred during the application and removal of
dental amalgam.3

The presence of amalgam fillings may increase the con-
centrations of mercury in the treated and surrounding
teeth, and can cause discoloration. Often, an adverse ef-
fect on the oral mucosa, which can be caused by a number
of pathological changes, such as tattoos, discoloration,
leukoplakia, lichen planus.?®

General complications in patients
with amalgam fillings

Dental amalgam is the subject of much dispute and de-
bate concerning its safety. The toxic effects of mercury
on living organisms have been known for a long time and
it is believed that metal poisoning is a significant health
problem. The mercury released from dental amalgams is
accumulated in the organs, which can cause serious types
of diseases.3%3’

Mercury causes neurotoxic effects that damage the pe-
ripheral and central nervous system, because it easily
overcomes the blood—brain barrier. There are reports that
mercury released from dental amalgams can make its way
into a mother’s breast milk and can be toxic to her baby.
Mercury compounds may cause disturbances in the hemo-
static effect, which in turn affects the activity of the clotting
factor and changes the structure of the fibrin formed.

Neurological symptoms such as weakened reflexes,
memory loss, paraesthesia, or tremors may be caused
as a result of inhaled mercury vapor in persons exposed
(dentist, patient, e.g. during the insertion and removal of
amalgam fillings).3° There was no evidence, however, that
mercury released from amalgam fillings caused neuro-
logical symptoms.*

Mercury is removed from the body using the excretory
system. Therefore, the kidneys are the site of the largest
accumulations of the metal and are the most exposed to
its destructive effects. Mercury impairs the function of the
nephrons by damaging them by the effects of free radicals
and impaired membrane permeability. The result may be
an impairment of the proper function of the kidneys.*

Conclusions

The oral cavity, the first section of the digestive and
respiratory systems, plays a vital role in the functioning
of the whole organism. Foreign objects such as piercings,
braces, dental implants or amalgam fillings can impair its
function, causing a number of complications.

271

Studies clearly show that the presence of foreign bodies in
the mouth contributes to the formation of many pathologi-
cal conditions and diseases. They can be just local complica-
tions, as evidenced by the change in the shape of oral epi-
thelial cells, changing the volume ratio of the nucleus to the
cytoplasm, and the increase in the number of migrant cells
in saliva. Described changes are very often the allergic type,
because the alloy used in the production of ornaments, den-
tal braces, implants, and amalgams are metals, the release
of which can sensitize and cause contact allergies. Literature
reports indicate that the presence of foreign bodies in the
mouth can also lead to complications that have serious con-
sequences in respect to the overall health of people.
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