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Abstract

Many systemic diseases can manifest in the oral mucosa. Leukaemia is the most common neoplas-
tic disease of white blood cells. Common symptoms of leukaemia in the oral cavity include mucosa
pallor, bleeding gums, gingival enlargement, ecchymosis, oral infections and ulcerations.

A dentist should know how to recognize the first signs of leukaemia and may be responsible for
a prompt referval to an adequate professional to improve patient outcomes. A dentist must partici-
pate in a patient’s process of treatment when the plan includes complex therapy of the oval cavity.
In many cases, this procedure enables the implementation of appropriate therapy and the possibility

of recovery and can even save the patient’s life.

The study aimed to present the cooperation between the dentist and haematologist in the example of
a 52-year-old female with oral symptoms of leukaemia.
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Introduction

Leukaemias are malignancies of the haema-
topoietic system, characterized by the presence
of a clone of transformed blast cells representing
early developmental stages of haematopoiesis,
which are dominant in the marrow and blood and
can also infiltrate various organs. Leukaemia is
more common in men than in women [1]. Acute
leukaemia accounts for about 40% of all adult
leukaemias [2]. Acute leukaemias are divided
into acute myeloid leukaemia (AML) and acute
lymphoblastic leukaemia (ALL), accounting for
80% and 20%, respectively [1]. Based on the Polish
Adult Leukaemia Group (PALG) initiative, in 2003
aregistry of acute leukaemia morbidity in adults has
been established in the Institute of Haematology
and Transfusion Medicine (IHT, Instytut Hema-
tologii 1 Transfuzjologit), collecting reports sent in

the form of questionnaires by haematology centres
in Poland. Based on the obtained data, the struc-
ture of AML and ALL incidence was analysed, as
well as the incidence rate and survival time were
estimated. Patients diagnosed with AML in the
years 2004-2010 accounted for over 80% of all
patients. The age-specific analysis showed that
AML incidence increased with age. Among patients
with ALL, the most numerous population included
patients under 30 years of age [3].

According to literature data, about 65% of
patients with leukaemia develop mucosal surface
lesions in the oral cavity, including gingivitis, spon-
taneous bleeding, ulcerated lesions, ecchymoses
(especially in areas exposed to injuries), pallor of
the mucosa, ulcerative gingivitis and inflammation
of the oral mucosa, atrophic inflammation of the
oral mucosa, angular cheilitis, toothache and pain
in the bones of the jaws and the mandible without
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noticeable radiological finding, paraesthesia, and
dysgeusia [4]. Very often patients with the above-
-mentioned symptoms come to the dentist’s office
seeking advice or searching for the dental cause of
the signs and symptoms. In such cases, the den-
tist’s experience has a great influence on the early
diagnosis and referral to the specialistic clinic.
General practitioners must make their patients
aware of the need for regular visits to the dentist
because only periodic dental examinations will al-
low early detection of developing neoplastic lesions
or systemic disease symptoms in the oral cavity.

A case report

A 52-year-old female patient came to the
Periodontal Disease Clinic of the University Dental
Clinic in Krakow due to pain and swelling of the
gums in both dental arches. During her medical his-
tory, she denied the presence of systemic diseases,
chronic drug use, addictions or family burdens. The
patient reported the onset of mouth lesions about
a month earlier. During this time, the patient used
commercially available rinses and toothpaste, but
without any improvement. The patient had episodes
of elevated (above 37°C) body temperature. After
consulting a dentist in the local clinic, she was re-
ferred to the specialized clinic for consultation and
treatment. The physical examination revealed sig-
nificant gingival hyperplasia, necrotic lesions of the
gingival papillae, and severe bleeding during probing
of the gingival pockets and fetor ex ore (Figure 1).
An orthopantomographic image showed a horizontal
bone loss and a periapical lesion at tooth 37. Accord-
ing to the local lesions in the mouth, the patient was
referred for an urgent complete blood count with
a smear. The results are presented in Table 1.

Figure 1. Oral manifestation of leukaemia

Table 1. Patient’s blood test results

Parameter The patient’s Laboratory
result standard
WBC 1.8 G/L 4.0-10.0 G/L
Lymphocytes 67.8% 20.0-45.0%
(1.2 G/L) (0.8-4.5 G/L)
Monocytes 27.2% 0-12.0%
(0.49 G/L) (0-1.2 G/L)
Neutrophils 4.4% 45.0-65.0%
(0.1 G/L) (1.6-6.5 G/L)
Eosinophils 0% 0-5%
(0 G/L) (0-0.5 G/L)
Basophils 0.6% 0.0-1.00%
(0.01 G/L) (0-0.1 G/L)
RBC 10.7 g/dL 11.5-15.7 g/dL
HGB 34.9% 35.0-45.0%
MCv 86.8 fL 80.0-95.0 fL
MCH 26.6 pg 25.0-33.0 pg
MCHC 30.7 g/dL 31.0-37.0 g/dL
RDW-CV 17.5% 11.0-16.0%
RDW-SD 54.0 fL 37.0-57.0 fL
PLT 31 G/L 150-400 G/L

Blue marks the results which are higher than normal; red marks the results
which are lower than the normal; Hb — hemoglobin; MCH — mean cell
haemoglobin; MCHC — mean corpuscular hemoglobin concentration;

MCV mean corpuscular volume; PLT — platelets; RBC — red blood cells;
RDW-CV — red blood cell distribution width; RDW-SD — red blood cell
distribution width, standard deviation; WBC — white blood cells

Due to significant deviations from the norm,
the patient was urgently referred to the Depart-
ment of Haematology. As the oral symptoms made
it difficult for the patient to perform hygienic
procedures, rinsing the mouth with 0.2% chlorhex-
idine solution was recommended. The diagnostics
conducted at the Department of Haematology
of the University Hospital in Krakow confirmed
acute myeloid leukaemia (AML). The scheduled
treatment included necessary oral cavity sana-
tion, performed at the University Dental Clinic in
Krakow, followed by bone marrow transplantation.

Discussion

A patient suspected of having acute leukaemia
should be immediately referred to a haematology
centre. Physical examination may show hepatos-
plenomegaly and less commonly lymph node en-
largement. The basic lab tests include a complete
blood count with smear evaluation in light micros-
copy. Blood tests most often show leukocytosis,
blast cells in blood smear, increased erythrocyte
sedimentation rate (ESR), thrombocytopenia, and
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anaemia. To deepen the diagnostics, a cytological
examination of bone marrow is performed, which
is usually the basis for the initial diagnosis and
morphological subtype classification. The treat-
ment of AML depends on prognostic factors, mainly
including the patient’s age, general condition as
well as cytogenetic and molecular risk [4].

The clinical manifestation of AML is not
very characteristic, with usually sudden onset
symptoms. Half of the patients indicate the first
symptoms of increasing fatigue, dizziness and faint-
ing. Occasionally, patients report bone pain, weight
loss, nonspecific cough, and excessive sweating.
Symptoms of haemorrhagic diathesis appear in
the form of petechiae on the skin, oral mucosa,
bleeding from the nose and gums, and prolonged
bleeding time [5].

The presented patient reported a feeling of
fatigue lasting more than 1 month and, above all,
pain in the jawbone, which prompted her to visit
the dentist’s office. Gingival hyperplasia along with
bleeding may have been misdiagnosed as chronic
gingivitis.

Patients with AML show symptoms result-
ing from pancytopenias such as weakness, easy
fatigue, various infections and changes related
to blood system disorders, e.g. bleeding from the
gums, skin ecchymosis, epistaxis, and prolonged
menstruation. Unlike other types of leukaemias,
patients with AML almost always show charac-
teristic mouth lesions in the form of pallor of the
mucosa, ecchymosis on the mucosa, spontaneous
gingival bleeding and gingival hypertrophy caused
by blasts infiltration. Ulcers resulting from neutro-
penia are also frequent. Recurrent viral, bacterial
or fungal infections may occur as a consequence
of immunosuppression [6]. Oncological vigilance
of dentists is of great importance, thanks to which
they can diagnose the early onset of the disease
based on the symptoms in the oral cavity and the
information that can be obtained from the patient
during the medical history. It is important to per-
form additional tests as soon as possible and refer
the patient to a haematologist.

Lesions in the oral cavity in patients with
leukaemia can be divided into primary (closely
related to haematological disorders and blast
infiltrates), secondary (microbial infections) and
treatment-related.

The primary lesions in the oral cavity during
AML include:

* leukaemia cell infiltrates manifested by gingival
hypertrophy as well as paraesthesia and numb-
ness of the lower lip of unclear cause;
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* spontaneous bleeding;

* neutropenia-related ulcers;

* thrombocytopenia-related ecchymoses (espe-
cially in places exposed to injuries — bite line
on the mucosa of the cheeks, lower lip);

e pallor of the mucosa;

* exfoliative cheilitis;

* atrophic mucositis;

* ulcerative inflammation of the gums and oral
mucosa;

e angular cheilitis;

* bone and tooth pain with no radiological find-
ings [4].

The literature data showed that almost 65%
of leukaemia patients have oral lesions. The most
common are gingival hyperplasia, ulcerations,
bleeding gums, ecchymosis, and superinfections
with Herpes viruses [7]. Spontaneous gingival
bleeding (56%) or ulceration on the mucosa (53%)
are observed in more than half of the patients [8].

Patients may also develop arthritis of the
temporomandibular joint, osteolytic changes in
the bones of the maxilla and mandible, pigmenta-
tion changes on the palate, haemorrhagic blisters,
swelling of the salivary glands or increased mobility
and toothache [9-12]. Gingival hypertrophy mainly
affects the interdental papillae and the marginal
gingiva (it can be generalized or local). Gingival hy-
perplasia can be of various degrees, and sometimes
even involve the entire clinical crowns of the teeth
[6]. It often leads to the formation of pseudo-pock-
ets, which promotes the development of gingivitis
and periodontitis [13]. Gingival enlargement may
result from neutropenia or direct infiltration with
immature leukocytes, or as a secondary symptom
of thrombocytopenia [14, 15]. Thrombocytopenia
symptoms usually develop when the platelet count
falls below 50,000 cells/mm?, There may be bruis-
ing, ecchymosis on the soft and hard palate, and
spontaneous bleeding from the gums [16]. The
dentist should remember that significant gum
enlargement, profuse bleeding, and tooth mobility
may be early symptoms of disorders of the white
blood cell system [17]. Gingival hyperplasia with
reddening or bluish discolouration and necrotic
lesions is one of the most common symptoms in
patients with early-stage acute leukaemia [18].

The results of studies conducted in the groups
of patients suffering from leukaemia indicate
a high frequency of pathological lesions in the
oral mucosa, a high index of caries and deepening
inflammatory processes within the periodontium,
especially in patients with AML. The 2017 study
by Busjan et al. [19] assessed various dental
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indicators and lesions in the oral cavity in a group
of patients with AML. Microbiological examination
of samples collected from periodontal pockets re-
vealed the presence of Aggregatibacter actinomyce-
temcomitans, Porphyromonas gingivalis, Tannerella
Jorsythia, Treponemadenticola, Prevotella intermedia
(Pi), Parvimonas micra, Fusobacterium nucleatum,
Campylobacter rectus, Eubacterium nodatum,
Eikanella corrodens and Capnocytophaga. In 82.4%
of patients, periodontal disease was diagnosed,
and the bleeding on probing (BOP), periodontal
pocket depth (PD) and clinical attachment loss
(CAL) indices were statistically higher than in the
control group [19].

During oncological treatment, patients very
often experience reduced salivation or dry mouth,
which may lead to tooth decay [20]. The build-up
of tartar and plaque predisposes to gingival over-
growth, periodontal disease, tissue necrosis or gin-
gival bleeding. Insufficient oral hygiene increases
the risk of systemic infections in patients undergo-
ing chemotherapy, therefore it is very important to
educate both patients and haematologists on the
prevention of oral cavity diseases during oncologi-
cal treatment [21]. Proper oral hygiene during the
treatment of leukaemia reduces the risk of changes
in the oral cavity and also causes a decrease in
Gram-negative bacteria and Candida albicans, and
above all minimizes the risk of sepsis [22].

Based on the results of published randomized
clinical trials, current guidance of management and
own experience, recommendations were issued
which constitute the opinion of a team of experts
in the field of oncological radiotherapy, clinical on-
cology, palliative medicine, haematology, paediatric
oncology and haematology, periodontics, maxillary
surgery, dental prosthetics, clinical nutrition and
oral cavity medicine, which are part of the Polish
Group of Specialists for the Prevention and Treat-
ment of Complications in the Oral Cavity. It is very
important to prevent complications before com-
mencing oncological treatment. Patients should
be referred for a dental consultation and informed
about the need to follow the rules of oral hygiene:
brushing teeth 3 times a day with a very soft tooth-
brush made of nylon bristles, rinsing the mouth
with physiological saline solution (0.9% NaCl)
or baking soda, using dental floss. Daily use of
preparations based on chlorhexidine is intended to
improve oral hygiene, and in immunosuppressive
patients to reduce the risk of fungal superinfec-
tion. The use of removable prosthetic restorations
should be limited and fixed orthodontic appliances
should be removed. Patients are strictly forbidden

to smoke or drink alcohol during treatment and
should also receive dietary recommendations:
avoiding foods and drinks containing simple sug-
ars, spicy, acidic, hot foods or carbonated drinks,
excluding fruit and fruit juices and hard foods from
the diet. The nutritional status of each patient
should be assessed. The dentist should assess the
condition of the oral cavity based on a clinical and
radiological examination. If possible, before start-
ing oncological treatment, the oral cavity should be
sanitized, which includes conservative treatment
(including endodontic treatment), periodontal
treatment, removal of teeth that are a potential
source of infection, and assessment of current pros-
thetic restorations and removal of fixed orthodontic
appliances. During leukaemia therapy, the patient
may be exposed to various opportunistic infections
and chemotherapy-induced mucositis. Therefore,
such conservative measures as e.g. acyclovir,
nystatin, chlorhexidine, oral hygiene preparations
and treatments can be used to minimize the risk of
complications. Good cooperation between dentists
and haematology specialists plays a very important
role in preparing the patient for the treatment of
the underlying disease. A patient after oral cavity
sanitation has a lower risk of dental complications
even before starting oncological therapy. Good
communication with the haematologist allows to
perform procedures in the oral cavity, and after
appropriate preparation by the attending physician,
also those associated with greater postoperative
bleeding.

Both daily hygiene procedures performed by
the patient at home and professional management
in the dentist’s office can prevent the development
of gingivitis or resolve the lesions that have already
appeared. Periodontal treatments, if indicated,
should be performed with prophylactic antibiotic
coverage. Any more extensive periodontal surgery
procedures should be postponed until remission
of the underlying disease is achieved. In the case
of abscesses, treatment should be conducted
with prophylactic antibiotic coverage and lead to
drainage and pain relief. Preparation of carious
lesions does not require the use of an antibiotic.
In young children and non-cooperating patients,
dental treatment under general anaesthesia is often
required [8, 23-25]. As many as 90% of juvenile
AML patients have abnormalities in the structure
and number of teeth after the end of treatment.
The disorders depend on the patient’s age and the
stage of odontogenesis in which haematological
treatment was performed. Curious damaged teeth
should be rebuilt, and missing teeth should be re-
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Table 2. Therapy of oral mucositis

Therapy

The most important results

Recommendations

Professional oral hy-
giene

Palifermin
Benzydamine
Caphosol

Cryotherapy

Manuka honey

Zinc
Chamomile

Aloe

Superoxide dismutase

Chlorhexidine

Povidone-iodine

Tissue coatings (e.g. su-
cralfate, non-absorbed
aluminium salt)

Sodium bicarbonate

Decrease by 1/3 of the number of patients
with mucositis [29]

Slight reduction in the severity
of oral mucositis [30]

It reduces the frequency and severity
of oral mucositis [31-33]

No statistical differences from other
topical preparations [34, 35]

Reducing the severity of oral mucositis
and delaying the onset of inflammation;
low cost of therapy [36]

It does not affect the possibility of oral
mucositis, but it reduces the incidence
of bacterial superinfections [37]

It reduces the severity of oral mucositis
and alleviates pain [38]

It has anti-inflammatory and antibacterial
properties, reduces pain [39]

It has a moisturizing, anti-inflammatory effect,
is a source of amino acids, vitamins and fatty
acids [40, 41]

It reduces the severity and duration of oral
mucositis [42]

It causes a 40% reduction in pain and reduces
the risk of bacterial superinfections by up to
50% [43]

It reduces the risk of oral mucositis
by over 60% [44]

They reduce pain by 40-66.5%, and the
severity of oral mucositis by more than 60%,
create a protective barrier, increasing mucus

production and blood flow to the mucosa [45]

It neutralizes the acidic environment in the
oral cavity, has an antiseptic effect [46]

Sanitation of the oral cavity before
treatment and maintaining proper
hygiene during treatment

Administration before and during treatment

Rinsing the mouth during and 2 weeks
after the end of therapy

Rinsing the mouth during treatment

Application of ice cubes to the patient’s
mouth during the administration
of chemotherapy

Apply topically several times a day
for several weeks

Rinse with a concentration of 37 mg/dL ZnC
4 times a day

For rinsing the mouth with a cool infusion
or in the form of oral gels

To be applied to the mucosa in the form
of a gel

Oral administration prior to irradiation

Topically as a mouthwash or in the form
of a gel

For rinsing the mouth at a dilution of 1:8

For topical use in the mouth

For rinsing the mouth after dilution

placed [20, 26]. Wang et al. [27] report that minor
ALL patients have a higher risk of caries and oral
dysbiosis. This phenomenon highlights the need
for personalized oral health prophylaxis in patients
undergoing chemotherapy.

Oral mucositis is one of the side effects of
radiotherapy and chemotherapy used to treat can-
cer. It affects 20-100% of cancer patients. Clinical
manifestations include erythematous and pain-
ful ulcerations in the oral mucosa. It can lead to
dysphagia, dysgeusia, weight loss and secondary
infections [28]. Table 2 presents the prevention
and treatment of oral mucositis. Oral mucositis
may complicate the course of oncological treatment
and reduce patients’ quality of life. It should be
remembered that the prevention of oral mucositis
plays a key role. Therefore, cooperation between
oncological centres and dentists is very important

to provide patients with dental care, including the
prevention of oral mucositis and possible treat-
ment of complications related to lesions in the
oral cavity [41].

Conclusions

The mouth may be the site of the first mani-
festation of AML symptoms. Mucosal lesions can
cause discomfort that prompts patients to visit
a dentist. Therefore, a dentist may contribute to
the early diagnosis of the disease [19]. In the new
classification of periodontal diseases developed in
2017 by the American Academy of Periodontology
and the European Federation of Periodontology,
the subcategory of gingivitis modified by general
and local factors, including haematological disor-
ders, was distinguished. It should be remembered
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that the early detection of the causes of gingival
hyperplasia speeds up the correct diagnosis and
treatment initiation. Suspicion of a haematological
disease confirmed by the dentist and referral of
the patient to the appropriate centre means that
the patient is referred to a specialist in the early
stages of the disease, and treatment can be started
as soon as possible. The cooperation of the haema-
tologist and the dentist enables the maintenance of
oral cavity health and reduces the risk of intraoral
complications related to the general therapy of the
underlying disease.
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