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Abstract

Periodontal pathology and early clinical manifestations in the context of leukemia are influenced by the
host organism, by immunological, microbiological and genetic factors, but also by environmental factors
(physical agents (ionizing radiation, x-rays) and chemical agents (drugs such as cytostatics, exposure to organic
solvents or to pesticides, herbicides, exposure to cigarette smoke). The purpose of this article is to emphasize
both the importance of the health status of the marginal periodontium and the severity of gingival-periodontal
manifestations in the context of haematological diseases. We also want to draw attention to the role of
periodontal treatment: the elimination of periodontal inflammation, the reduction of periodontal pockets, the
maintenance of rigorous oral hygiene and the periodic check-up in a dental practice in this category of patients.
Clinical and radiological evidence-gathering is very important in the recognition and diagnosis of gingival-
periodontal manifestations in haematological diseases, as when they are not treated in time, they become a
source of infection of the oral cavity and in the entire body. Conclusions. It is essential to analyze this
interaction in all aspects, from a clinical, microbiological, immunological and genetic point of view, in order to
make a diagnosis and implement a correct and complete treatment plan.
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Introduction periodontal attachment and supporting

Periodontal disease is a frequent bone is lost gradually.[2,3]
oral disease of bacterial cause which Periodontitis is a highly prevalent
comprises of gingivitis and periodontitis. disease that affects approximately 50% of
In this pathology, the tissues that surround adults in its mildest forms, this percentage
and support teeth are affected to various being higher in subjects over 65 years of
degrees according to severity.[1] age. Severe periodontitis is the sixth most

Gingivitis is the most frequent common human disease and it affects
form, and it is expressed through edema, nearly 12% of the global adult
bleeding and pain, and if left untreated it population.[4]

develops into periodontitis in  which
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The severe form of the disease is
characterized by major loss of periodontal
tissues, both superficial and profound,
which leads to tooth loss if left untreated,
this in turn leads to an affected nutrition,
speech impediments, low self-esteem, and
an overall diminished quality of life.[5]

All things considered, severe
periodontal  disease  constitutes an
important social, healthcare and economic
strain, and is at the crux but also an
outcome of social disparity worldwide.
Moreover, in the near future, the
prevalence of periodontitis is likely to
increase globally because of an aging
population and therefore an elevated
preservation of teeth.[6]

Another major issue is the
association of periodontal disease with
other common systemic conditions such as
cardiovascular disease, adverse pregnancy
outcomes, diabetes, Kkidney disease,
rheumatoid arthritis, Alzheimer’s disease,
chronic obstructive pulmonary disease, and
cancer.[7-12]

Microorganisms and their
products, which form the oral biofilm,
together with inflammatory mediators,
disseminate from periodontal tissues via
blood vessels in the entire body, thus
accounting for the link  between
periodontitis and other systemic diseases
and conditions.[13-15]

Recently, major advances have
been made in the etiopathogenesis of
periodontal disease, in the recognition and
description of the significant risk factors
that increase the risk of developing
periodontal diseases, and in the increasing
proof of the epidemiologic and mechanistic
associations between systemic diseases and
periodontitis.[16]

Even though systemic
inflammation, diabetes, cardiovascular
diseases and adverse pregnancy outcomes
are still the focal point of research
regarding these correlations, nowadays
other  systemic  diseases, such as
rheumatoid arthritis, obesity and metabolic
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disease, respiratory diseases, cancer, and
neurodegenerative diseases, have been
linked with periodontal disease.[17-19]

Leukemia is a blood disease of a
malignant nature that is defined as a
disorganized proliferation of red and white
and blood cells in the bone marrow,
resulting in undifferentiated cells (called
blasts) that lose normal cell
functionality.[20]

These undifferentiated cells, in
time, are able to infiltrate other tissues and
organs, including the oral cavity. The
infiltration of the tissue, along with blood
modifications, can significantly alter the
oral environment, for example causing
edema and gingival bleeding, which in
most patients are the initial signs and
symptoms of the disease.[21-26]

Moreover, leukemia patients are
treated with high doses of chemotherapy
and/or radiotherapy, which have various
effects on the oral cavity and on
periodontal tissues. Another issue is the
reduced capacity of hospitalized patients to
maintain proper oral hygiene during
systemic disease treatment.[27]

The effects of cancer treatment
on oral and periodontal health

Considering the importance of the
cancer pathology and its potential life-
threatening implications, dental
practitioners should be aware of oral
modifications and of management
strategies in leukemia patients.[28]

A clear estimation of oral
modifications in these patients can be
challenging, however this could yield an
explicit outlook of the overall management
strategies and necessary measures to
improve the oral health and outcome of
these patients.

The treatment of patients diagnosed
with acute or chronic leukemia is based on
following certain protocols, which differ
from one patient to another, both in terms
of the type of medication and in terms of
doses.[29,30]
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The studies show which types of
drugs lead to a remission of this condition,
but also which is the length of time that
must be observed in order to achieve
remission. Therefore, cytostatics are
administered in  combination  with
chemotherapy.[28]

Several types of cytostatic drugs
are used in cancer therapy, and together
they have various types of effects.[31-33]

In addition to the cytostatic
medication used in this pathology, other
pharmaceuticals can induce changes in the
oral mucosa, which are described as
adverse effects of the drugs. (Table 1).[28]

Table 1. Pharmaceuticals that induce changes (lesions) of the oral mucosa. Stef L. 2011,[28]

Cytotoxic drugs — Methotrexate, Ciclosporin, Propylthiouracil, Vincristine, Cisplatin, Leukeran

Antirheumatic medication — Azathioprine, Penicillamine,

potassium chloride

Non-steroidal anti-inflammatory drugs - Aspirin, Ibuprofen, Ketorolac

Antiparasitics — Levamisole, Chloroquine

HBP medication — Losartan, Captopril

Antibiotics — Vancomycin, Penicillin, Tetracycline, Doxacycline, Chloramphenicol

Hydrogen peroxide

These protocols are individualized
from one patient to another, depending on
age (acute forms are most often found in
young patients, while chronic leukemias
occur in the adult population), on the type
of leukemia, on the severity of the disease
or on the moment when it was diagnosed,
but also on the associated neoplasms or
pathologies.[32,33]

Cytostatics are drugs with an anti-
cancer effect, and the treatment with
cytostatics is called chemotherapy.
Chemotherapy is considered effective if
the cancer cells die after treatment with a
cytostatic drug (apoptosis = programmed
cell death or necrosis) or turn into a less

immature cell (a process called
differentiation).
Depending on their specific

mechanism of action, cytostatic drugs
interfere with the process of mitosis in
various ways, for example by affecting the
genetic material (DNA) of a cell.

The most common method is to
administer a combination of several
different  cytostatic  drugs.[34] The
effectiveness of chemotherapy depends on
the type of tumour, its composition, rate of
growth, etc. Sometimes cytostatics are
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given as high-dose chemotherapy. This is
used in the treatment of leukaemia,
lymphomas, and of other haematological
pathologies.

Chemotherapy and radiotherapy
affect cell proliferation, their growth
mechanisms are affected, growth stops and
the cells die.[34]

Antimetabolites interfere with the
growth of DNA and RNA by replacing the
normal building blocks of RNA and DNA
and affect cells at the stage in which the
cell's chromosomes are copied. They are
most often used to treat leukemia, and the
drug that responds best is Methotrexate.

According to studies, the treatment
with Methotrexate will have a better result
when  administered  together  with
Prednisone (corticosteroid), the two being
interspersed in equal doses.

Even after remission, the two drugs
must be administered intravenously for
another 3 weeks, this time Prednisone
being administered 1 hour before each
dose of Methotrexate.

Mitotic inhibitors are compounds
derived from natural products such as
plants. They act by stopping cell division,
and can affect cells in all stages by




Romanian Journal of Oral Rehabilitation

Vol. 14, No.4 October-December 2022

maintaining enzymes. Vincristine has a
very good result in the leukemia treatment

protocol, and this drug will also be
administered intravenously.
Corticosteroids and

cyclophosphamides are part of the category
of indispensable drugs for the leukemia
treatment protocol: Prednisone,
Dexamethasone, Methylprednisone.

Folinic acid is a drug used to
reduce the toxicity of chemotherapeutic
antagonists, and in leukemia therapy,
Citrovorum is administered 36 hours after
each dose of Methotrexate.[26]

Studies show that in order to reach
a remission of this condition, the duration
of treatment, on average, is 116 weeks, but
it can also fall within a period of 36 - 117
months. Practitioners have studied the fact
that, in each patient, there may be very
high chances of treatment failure, which is
considered true when, on the 42" day of
treatment, there is no sign of improvement
in the condition.[34]

Oral tissues are very vulnerable to
the adverse effects of cytostatics, which
affect swallowing, speech, mastication; all
these effects were presented in the first part
of this work.

Adverse reactions are simply
unwanted effects caused by the patient's
medication.[31] Such reactions can be
conventionally classified, according to the
production mechanism, into type A
reactions (augmentative reactions) or type
B reactions (strange reactions).

Type A reactions are the result of
an exaggerated but normal pharmaceutical
action of a drug prescribed in a usual
therapeutic dose. Examples include
xerostomia following the use of the
antimuscarinic  agent  atropine, and
prolonged bleeding as a result of the
prolonged action of aspirin.

Type A reactions are predictable
and usually dose-dependent, and although
their incidence is common, the mortality
they cause is generally low.
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By contrast, type B reactions have
aberrant effects because they are not
predictable based on the known
pharmaceutical actions of a drug given in
usual therapeutic doses to a patient whose
body reacts normally.

Among the adverse reactions with
effects on the oral cavity we note:

[J troubles of the salivary
glands - xerostomia - sialorrhea;

(] changes in taste;

(1 damage to
mucosa: ulcers, lichen
lesions, discoloration;

(1 gingival hypertrophy;

[0 changes in dental
structure and color.

However, it has been demonstrated
that xerostomia is the most frequent
manifestation of the oral cavity related to
the consumption of pharmaceuticals.

Frequently, for patients diagnosed
with leukemia, due to their inability to
maintain a satisfactory oral hygiene, but
also for reasons that include stopping the
super-infection of the mucosa in the oral
cavity, practitioners recommended oral
rinses with chlorhexidine.

Studies show that, over time,
chlorhexidine is responsible for the
appearance of enamel discoloration. Also,
the use of chlorhexidine can lead to the
occurrence of brown coloration of the
tongue (hairy black tongue).

In  most patients,  gingival
hyperplasia was mostly resolved after the
first stage of chemotherapy, without
periodontal interventions.

Gingival recession and dental tartar
were observed even after drug therapy. The
cervical and proximal areas of the patient's
teeth were stained due to prolonged use of
chlorhexidine.

During the chemotherapy period,
patients are advised to use chlorhexidine
mouth rinses and a soft toothbrush in order
to prevent infection and oral inflammation.
After several cycles of chemotherapy,
patients recover completely, but some have

the oral
planus
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other pathologies, secondary to the use of
cytostatic drugs.

These cannot be prevented, due to
the diversity of the patients and especially
to the fact that it is not possible to know
every patient's response to any type of
treatment.

It is important to keep the patients
strictly under control, with constant
adjustments, on a case to case basis, in
order to be able to manage these changes
earlier and more easily.

The management of periodontal
pathology in patients diagnosed with
leukemia

Once the diagnosis has been made,
consultation with the attending physician
or oncologist is mandatory before
beginning dental treatment. [35]

The main problems in the dental
treatment of patients with malignant
haematological tumours of white cells are:

* Bleeding tendency

* Increased risk of infection -
odontogenic infections and opportunistic
infections

* The risk of osteonecrosis of the
jaw

» Anaemia

* Corticosteroid treatment - may
show evidence of secondary adrenal
insufficiency.

* Secondary malignant tumours

Dentists may face a dilemma: any
dental treatment will worsen the leukemic
situation and alter the patient's systemic
condition.[34]

There are concerns that a dentist,
while carrying out a routine dental
treatment, or even the patient, while
carrying out his own hygiene routine at
home, could increase the risk of
bacteremia; untreated, this could contribute
in a sudden and spontaneous way to
morbidity. First, patients with hematologic
malignancies, including leukemia, should
be examined clinically and radiologically
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for oral manifestations, malignancies,
periodontal disease, and osteolytic lesions.
Secondly, strict oral hygiene instructions
and removal of potential sources of
infection should precede any cancer
treatment. Clinicians frequently encounter
periodontal disease of varying degrees, and
it is known that chronic periodontitis can
worsen without specific clinical signs.

Therefore, root planing,
subgingival debridement, mouth rinsing,
extraction of irrecoverable teeth, and
administration of antibiotics should be
performed prior to cancer therapy.[36-38]
However, all procedures must be
supervised by hematologists, and blood
tests for preoperative evaluation are
mandatory.[39,] Furthermore, patients in a
severe or recurrent condition should be
treated only with palliative or emergency
treatment.

However, some studies state that,
although it is very important for the dentist
to know exactly how to manage all these
oral manifestations in order to suppress
them, most of the time, targeted treatments
for periodontal pathology are not always
helpful on their own.[40]

Thus, in association with them, it is
very important to administer the
appropriate medication recommended by
the haematologist. As we specified in the
previous  sub-chapter, most studies
demonstrate the fact that gingival
hyperplasia progressively remits after the
first chemotherapy session.

Periodontal treatment of patients
with leukemia requires the consent of the
haematologist. Root planing should be
performed in association with the
administration of prophylactic antibiotics.
Patients should be advised to use
chlorhexidine 0.2%, mouth rinses after oral
hygiene procedures. However, certain
complications of chemotherapy and
radiation, such as mucositis, xerostomia,
haemorrhage, and recurrent HSV infection,
must be identified and the treatment plan
modified accordingly.[34,41]
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The literature suggests that gingival
hyperplasia secondary to leukemia is
completely or at least partially treated with
effective chemotherapy sessions.[23] Some
studies report resolution of hyperplasia
within 10 days, while others report
resolution after 8 weeks. However, no
resolution, growth or extension of
periodontal pathology was noted after
chemotherapy. Therefore, it follows that
the role of oral hygiene and of other factors
influencing the resolution of spread in
leukemia patients needs to be studied and
investigated further.

Some recommendations published
in the "Practice Guide in Periodontology",
Coordinators: Prof. dr. Silvia Martu and
Prof. dr. Anca Dumitriu, 2010:[25]

The dentist must refrain from
performing any procedure that entails
bleeding.

It is recommended to perform:

1. plaque control

2. repeated rinses at short intervals
(1-2 hours) with antiseptic substances.

3. light tamponade to remove fibrin
deposits

4. application of slightly antiseptic,
soothing solutions,

5. local applications of thrombin
covered with gauze dressing and surgical
cement;

6. local applications of complex
rinses with antibiotics

In periodontal abscesses, antibiotics
are administered generally, and locally
gentle maneuvers are made in order to
evacuate the purulent exudate through the
natural opening of the periodontal pocket;
if this is not possible, microincisions are
made, washes with gentle antiseptics are
performed, antibiotics are applied
topically, thrombin is applied, as well as
light compressive dressing (20 minutes).

1. Gum brushing will be avoided
because of the trauma and bleeding it can
trigger.
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2. Personal oral hygiene will be
done by washing with antiseptic solutions
typified by chlorhexidine.

3. The patient will be sent urgently
to a specialized haematology clinic,

4. After the disappearance of the
acute  phenomena, preferably  non-
traumatic descaling will be done with
ultrasound equipment, followed also by
antibiotic gargles and especially antibiotic
paste applications.

The  surgical  treatment  of
hyperplasia can only be performed with the
haematologist's advice, following
appropriate specialized treatment.

Acute leukemia absolutely contraindicates
any  dental treatment, including
periodontal treatment!

The treatment of periodontal diseases in
chronic leukemia:

1. any work will be done only with the

consent and following the
recommendations of the haematologist.
2. scaling and periodontal surgical

treatments may only be performed after
determining, on the same day, the bleeding
time and the number of platelets
(mandatory over 80,000/mm?®) and under
antibiotic prophylaxis.

3. The practitioner must take into account
that chronic leukemia raises the following
possible problems related to periodontal
treatment: prolonged bleeding, infections,
changes in the healing process.

4. Unfavourable evolution: lack of
response to treatment/evolution of gingival
volume changes

5. Complications:
infections

prolonged bleeding,

Dentists, especially dentists
specializing in  periodontology, must
recognize that gingival hyperplasia may
represent an initial manifestation of an
underlying systemic disease.[25,34]

Leukemia, especially the acute
myeloid form, is a haematological disorder
in which periodontal symptoms frequently
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occur, therefore  practitioners  may
encounter such patients in the dental
office.[42,43]

Periodontal manifestations appear
either early or late, but if they are
diagnosed on time, they can be resolved
well with timely treatment. Therefore,
gingival hyperplasia is the manifestation
that most of these patients face, a
manifestation that prevents the patient, first
of all, from achieving good oral hygiene,
especially due to the occurence of gingival
bleeding associated with hyperplasia.[44]

The petechiae, bruising and even
necrosis that appear on the periodontium
can be counted among the many
manifestations that occur in this area,
changes that occur due to the general
pathology: thrombocytopenia,
pancytopenia, neutropenia.[45]

Ulcerations that appear especially
on the tongue, the jugal mucosa or in the
periodontium, contribute to the occurrence
of oral manifestations either early or late,
both in the acute and chronic stages of
leukemia.[46]

Other changes in the cephalic
extremity are diffuse lymphadenopathy,
with the presence of large nodules,
enlarged tonsils and even pharyngitis,
through leukemic infiltration of these
tissues.

It is well known, however, that the
chronic forms of leukemia present less
serious oral manifestations, by comparison
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