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Abstract

Introduction: The circulatory system is highly complex, and any dysfunction within the blood
circulatory system can lead to blood diseases. Hemoglobinopathies are among the most common
recessive diseases affecting humans worldwide.

Objective: To analyze literature and describe the oral manifestations and dental management of patients
with leukemia, anemia, hemophilia, and thalassemia.

Methodology: A thorough search was conducted on PubMed using the keywords: hematological
diseases, anemia, thalassemia, hemophilia, leukemia.

Results: Leukemia manifests with oral symptoms, gum bleeding, and petechiae within the oral mucosa,
and its management can be divided into three phases. Patients with anemia present paleness of the
mucosa, dental mineralization disorders, higher incidence of caries and periodontitis, and require
prophylactic antibiotics before surgical procedures. In hemophilia, bleeding from different parts of the
oral cavity and prolonged gingival bleeding are common. Factor replacement therapy is indicated for all
patients with moderate to severe hemophilia A and B. Patients with thalassemia often present with a
convex profile and class Il skeletal pattern, and any dental surgical procedure should be performed under
antibiotic cover and immediately after transfusion.

Conclusions: Hematological diseases pose a significant challenge to dentists. It is crucial to understand
the oral manifestations of each to provide timely and appropriate treatment, and to take the right
measures for each patient depending on their condition.

Keywords: Haematological deseases, anemia, thalassemia, hemophilia, leukemia

Introduction
Overview of Pediatric Blood Disorders
Blood disorders in children encompass a spectrum of conditions ranging from benign to severe
malignancies, profoundly influencing their life quality, developmental progress, and, often, life
expectancy. These disorders, impacting the blood system crucial for oxygen transport, immune
defense, and coagulation, can arise from genetic and environmental factors or their
combination ™. Each year, around 300,000 children are diagnosed with significant
hemoglobinopathies 1, with 5.2% of the global population carrying a hemoglobinopathy. Of
these, 17% suffer from thalassemia, and 83% from sickle cell anemia I, While most anemias
are acquired, hereditary causes account for about 7% 1.
Thalassemia, a group of inherited hemoglobin disorders, is characterized by inadequate globin
chain production, leading to unbalanced hemoglobin synthesis and eventually, anemia [l
Leukemia, particularly Acute Lymphoblastic Leukemia (ALL), a common pediatric cancer
originating in the bone marrow, accounts for 20% of all childhood cancers. Despite treatment
advancements, ALL remains a therapeutic challenge but boasts a promising prognosis, with a
current 5-year overall survival rate of 90% [©1. It involves an excessive production of immature
and abnormally differentiated leukocytes 1. Hemophilia, stemming from genetic mutations
affecting blood clotting, primarily impacts males and requires vigilant management to prevent
life-threatening hemorrhages, especially in traumatic or surgical contexts [,
These hematological diseases, affecting blood and hematopoietic organs, often manifest first in
the oral cavity [, ranging from minor mucosal changes to severe symptoms, crucially
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affecting children's quality of life. Unfortunately, these signs
are frequently overlooked, leading to delayed diagnosis and
treatment. With advancements in medical technology and
hematology research, the prognosis for these patients has
significantly improved M. This report focuses on the oral
manifestations of pediatric hematological disorders, aiming to
enhance understanding and guide care based on an extensive
literature review, thereby underscoring the significance of
these manifestations in clinical practice.

Results

Acute Lymphoblastic Leukemia in Pediatrics

Acute Lymphoblastic Leukemia (ALL) stands out as the most
commonly diagnosed cancer in children, characterized by an
aggressive growth of immature lymphocytes 1%, This disease
accounts for 80% of all pediatric leukemias and 25% of all
childhood cancers, making it the leading type of pediatric
cancer M. In ALL, there is a marked increase in the
production of blastocysts, immature cells in the bone marrow
and blood.

ALL is categorized based on the affected lymphocyte type
into B-cell or T-cell variants, each with unique genetic
characteristics. B-cell leukemia is more prevalent in pediatric
cases, constituting about 85% of instances, whereas T-cell
leukemia accounts for the remaining 15% 12, The treatment
for ALL is divided into three stages: remission induction,
intensification, and maintenance, often involving the use of
antimetabolites like 6-mercaptopurine (6-MP) over a period
of two to three years after diagnosis [*31, While a majority of
patients reach complete remission, the prognosis for children
with high-risk ALL is less favorable, often compounded by
the increased toxicity and side effects of intensified treatments
114, Relapse in post-remission stages is typically linked to
resistance of leukemic cells to treatment %1, Notably, survival
rates have seen a significant increase, particularly in B-cell
ALL, exceeding 90%, in contrast to more modest
improvements in Acute Myeloid Leukemia (AML) survival
rates [61. ALL incidence is observed to be higher in Caucasian
and Hispanic populations, with a significant rise in Latin
American countries 7,

Oral Indicators in Leukemia Cases

Leukemia's oral manifestations are often early indicators of
the condition. Common signs include gingival bleeding,
petechiae on the oral mucosa, along with inflammatory
infiltrates, mucosal erosions, tongue discomfort, ulcers, and
gingival hyperplasia . Patients might also present with
systemic symptoms like hemorrhages, fatigue, anorexia, and
fever, which are indicative of bone marrow involvement [€,
Treatments like chemotherapy and radiotherapy contribute to
a range of acute and chronic oral complications. The
immunosuppression resulting from these treatments heightens
the risk of oral infections and soft tissue trauma, exacerbating
patient outcomes in terms of morbidity, mortality, and
healthcare costs [*°1, Post-chemotherapy, patients often
develop oral lesions and suffer from impaired oral health,
increased caries risk, and dysbiosis of the oral microbiota 2%,
This necessitates a specialized periodontal and dental
approach for leukemia patients, involving meticulous
planning and coordination with hematology experts 2% 221,

Dental Care Protocol for Leukemia Patients

Dental care for leukemia patients involves a three-phase
approach: pre-treatment, during treatment, and post-treatment
[23-241 Prior to chemotherapy, it's essential to extract teeth with
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uncertain prognosis, complete dental scaling, and apply
preventive therapy. Temporary fillings are recommended for
carious teeth, deferring permanent treatments until remission.
For pain relief during brushing, 0.12% chlorhexidine
mouthwash can be effective against oral mucositis. Treating
fungal infections like candidiasis with oral nystatin (100,000
units/ml) and managing herpes simplex lesions with
Acyclovir are also part of the regimen %, Non-essential
dental procedures should be avoided during active leukemia
treatment. Long-term follow-up, varying from vyearly to
lifelong, with regular assessments, is crucial for managing the
dental health of these patients 2% 241,

The Impact and Management of Anemia

Anemia, defined by reduced hemoglobin levels, presents a
significant global health concern. The World Health
Organization's 2019 report highlights that anemia affects 500
million women and 269 million children, making it a leading
cause of disability, particularly among women and young
children 28, Iron deficiency anemia (IDA) is notably one of
the primary causes of disability worldwide. Iron deficiency
manifests in two forms: absolute, indicating complete
depletion of iron reserves, and functional, where reserves are
sufficient but not effectively utilized due to conditions like
inflammation [ 281, This deficiency is alarmingly common in
children, especially in preschoolers, with a prevalence of
47 .4% [29],

Hemolytic anemia is characterized by reduced lifespan of red
blood cells due to their destruction. In response, the bone
marrow increases erythrocyte production, a process driven by
erythropoietin, leading to a higher percentage of reticulocytes
in the blood (>2%) B9, Acquired aplastic anemia (AA), a life-
threatening condition resulting from bone marrow failure, is
often caused by an autoimmune response targeting
hematopoietic stem cells B, Sickle cell anemia (SCA) is a
genetic disorder causing recurrent damage to various organs
(321 while pernicious anemia (PA) arises from vitamin B12
deficiency due to poor absorption, linked to a lack of intrinsic
factor (331,

Oral Symptoms in Anemic Patients

In sickle cell anemia, patients often display distinctive
maxillofacial features, including mandibular retrusion,
maxillary protrusion, and pale oral mucosa. They tend to
experience higher rates of dental caries and severe
periodontitis than typical 4. Common oral symptoms include
gingivitis, periodontitis, tooth rotation, and agenesis. These
conditions are frequently associated with immune system
deficiencies, anemia, and leukopenia, compounded by poor
oral hygiene B, Anemia can also weaken children's innate
immunity, reducing salivary HBD3 levels and increasing
vulnerability to dental caries 131,

Dental Care for Anemic Patients

Anemic individuals face a heightened risk of infections due to
compromised neutrophil response and decreased spleen
function. Prophylactic antibiotics, such as penicillin V,
amoxicillin, or clindamycin, are recommended prior to dental
procedures to mitigate infection risks 4. Intravenous options,
like clindamycin or ampicillin, are alternatives for pre-
treatment administration. Dental surgeries are considered safe
under controlled anemia conditions, provided there are no
recent vaso-occlusive incidents. A multidisciplinary approach
involving  constant communication  with  healthcare
professionals is essential in managing these patients [,
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Hemophilia and Its Implications

Hemophilia encompasses two rare genetic disorders,
Hemophilia A (HA) and Hemophilia B (HB), arising from
deficiencies in critical coagulation factors, linked to genes on
the X chromosome. HA is characterized by reduced factor
VI (FVII) levels, while HB results from insufficient factor
IX (FIX). Hemophilia severity is categorized as severe (less
than 1 1U/dL or less than 1% of normal), moderate (1 to 5
IU/dL or 1 to 5% of normal), or mild (5 to 40 1U/dL or 5 to
40% of normal) B9, The primary symptom, bleeding,
typically occurs post-trauma or surgery, with the severity
corresponding to the clotting factor deficiency. This bleeding
can manifest in various body parts, including muscles, joints,
soft tissues, and, in severe cases, critical areas like the neck,
throat, chest, gastrointestinal system, or brain ©l. The primary
treatment involves regular exogenous infusions of FVIII [,
Hemophilia is uniformly distributed across all ethnic groups
worldwide, affecting approximately 1 in 10,000 live births.
HA is more prevalent, constituting 80-85% of cases [,

Oral Health in Hemophilia

People with hemopbhilia often experience prolonged bleeding
in the oral cavity and extended gingival bleeding, sometimes
during natural processes like tooth eruption. A significant
complication is the development of hemophilic pseudotumors
in the jaw due to recurrent subperiosteal bleeding episodes
9, Research indicates that individuals with hemophilia have
similar oral hygiene, caries prevalence, and dental care needs
as those without the condition, except for increased
spontaneous bleeding Y. However, it's observed that children
with hemophilia generally have poor oral hygiene and a high
demand for dental care, with a reported dental caries
prevalence of 73.3% and a treatment need of 93.90% [,

Dental Protocols for Hemophilia Patients

Effective dental care for hemophilia patients involves a set of
comprehensive guidelines, including the use of replacement
therapy, antifibrinolytic agents, and local hemostatic measures
before surgical interventions, along with nerve block
techniques, particularly the inferior alveolar nerve block I,
For dental extractions, a combination of systemic and local
therapies is necessary, as local measures alone are inadequate.
Factor replacement therapy is mandatory in moderate to
severe cases of Hemophilia A and B, and in types 2 and 3 von
Willebrand disorders, while systemic hemostatic treatments
are considered for milder cases, with dosages tailored to
disease type and severity 14,

Surgical dental procedures should be planned in hospital
settings with prior consultations with hematologists to assess
hemophilia severity, factor VIII inhibitor presence, and to
determine appropriate replacement therapy and dosage. For
severe hemophilia patients without factor VIII inhibitors,
most oral procedures are feasible post-replacement therapy.
NSAIDs are contraindicated due to their impact on platelet
activity and increased bleeding risk; alternatives like
paracetamol and codeine are recommended. Intramucosal
local anesthesia is preferred for mild to moderate hemophilia,
avoiding intramuscular injections 11,

In managing systemic conditions requiring special dental care,
hemophilia is particularly significant. Ongoing antiplatelet or
anticoagulant therapy may increase postoperative bleeding
risks, compared to those who adjust their medication regimen.
To control bleeding, applying tannic acid with compression
post-extraction and using local hemostasis agents like ferric
sulfate are effective strategies [“61,
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Thalassemia: A Comprehensive Overview

Thalassemia, a widespread hereditary blood disorder, impacts
about 5% of the world's population, with higher prevalence in
the Mediterranean, Middle East, Africa, and Southeast Asia
(471 Each year, approximately 300,000 children are diagnosed
with thalassemia, underscoring its public health significance
48], Beta-thalassemia, characterized by reduced or absent
beta-globin chain synthesis, leads to beta-thalassemia major in
severe cases, increasing the risk of blood transfusion-related
viral infections 1?1, This condition is divided into minor,
intermediate, and major variants, based on the genetic
mutation severity 01,

Beta-thalassemia major can be life-threatening without proper
treatment, which typically includes regular blood transfusions
and iron chelation therapy, with bone marrow transplantation
as a potential cure B, Affected patients often encounter
complications like growth delays, malnutrition, and organ
damage due to iron overload 2. Facial deformities, known as
'rodent facies,' are a distinctive feature of thalassemia major
153, Common symptoms include paleness, lethargy, and
delayed physical development 4, Managing transfusion-
dependent thalassemia requires iron chelation to minimize
organ damage caused by iron overload [,

Oral Implications in Thalassemia Patients

Beta-thalassemia (BT) leads to notable craniofacial and
dentoalveolar changes due to expanded bone marrow and
increased blood cell turnover %, Patients often exhibit a
convex facial profile and a class Il skeletal pattern,
significantly differing from healthy individuals ¢, Beta-
thalassemia major patients are prone to dental caries,
periodontal diseases, and oral infections, often having smaller
dental crowns, constricted dental arches, and tooth
discoloration 71, They show elevated RANKL/OPG ratios in
saliva and serum and increased IL-6 and IL-8 levels in
gingival fluid B8, Higher DMFT indexes, tooth retention,
gingival pigmentation, and plaque prevalence are observed
compared to control groups 9. Regular periodontal
screenings are vital for these patients to maintain oral health
and manage periodontal diseases effectively [°l. Despite the
high incidence of dental issues, children with B-thalassemia

major often maintain a good oral health-related quality of life
611

Dental Care Strategies for Thalassemia

Dental care for thalassemia patients requires advanced
knowledge of the specific thalassemia type, current
hemoglobin levels, and body iron overload due to the
complication risks associated with frequent transfusions [©2,
Tetracycline, metronidazole, and erythromycin estolate
should be avoided, with paracetamol preferred over NSAIDs
and aspirin. Sedation or anesthesia may be used to ensure
patient comfort and cooperation during dental treatments.
Factors like potential immunodeficiency, liver conditions,
splenectomy history, and cardiovascular issues are crucial
considerations. Prophylactic antibiotics are recommended,
and dental surgeries should ideally be scheduled immediately
after transfusions to minimize risks [62, Careful patient
selection, thorough evaluation, and meticulous planning and
execution are key to preventing complications and achieving
optimal outcomes in dental care for thalassemia patients [,

Conclusions
This article has delved into various pediatric hematological
disorders, emphasizing the importance of specialized dental
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approaches in their management. Disorders such as leukemia,
anemia, hemophilia, and thalassemia not only pose significant
challenges to children's general health but also have a
substantial impact on their oral health. Hematological.
Diseases in Dental Practice: Challenges and Approaches:
Hematological diseases pose unique challenges in dental
practice, where in-depth knowledge of their oral
manifestations is critical. Recognizing these signs allows
dentists to prevent and tailor treatments to the specific needs
of each patient, thereby avoiding serious complications.
Leukemia and Dentistry: Coordination and Prevention: In
leukemia patients, collaboration with the medical team is
crucial for scheduling dental treatments. Prior to starting
chemotherapy, essential preventive dental procedures are
needed to minimize the risk of infections and complications.
Preventive dentistry plays a key role in maintaining the
patient's oral and overall health.

Dental Management in Anemic Patients: Anemic patients
require careful dental management due to their susceptibility
to infections. The use of antibiotic prophylaxis and thorough
assessment of their nutritional and immunological status are
imperative, demanding a comprehensive dental approach that
extends beyond local treatment in the mouth.

Hemophilia: Multidisciplinary Management and Hospital
Treatments: For patients with hemophilia, collaboration with
the hematologist and factor replacement therapy are essential,
especially for invasive procedures that should be carried out
in hospital settings for appropriate monitoring and
management of potential adverse events, such as bleeding.
Dental Approach in Thalassemia Patients: Dental
management of thalassemia patients requires meticulous
planning, emphasizing antibiotic prophylaxis and the timing
of blood transfusions. It is vital to consider the peculiarities of
thalassemia, including oral manifestations and systemic
complications, to ensure safe and effective dental care.
Dentistry and Hematology: Comprehensive Collaboration.
In all these cases, joint follow-up with the hematologist is
vital for a comprehensive understanding of the patient's
condition and collaborative decision-making. This ensures
that dental procedures are performed under the safest
conditions and with the least possible risk, underscoring the
significant contribution of dentistry to the overall well-being
of patients with hematological diseases and the importance of
evidence-based practice and interdisciplinary collaboration.
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