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Oral cavity is the window to the body and is often the area where the systemic diseases expose itself. Anemia is seen in the most of the patients
in world and affects both the genders, with a high frequency in females. It is a condition of decreased RBCs or hemoglobin concentration, or
decreased oxygen supply to tissues. Many factors and diseases may lead to anemia, and they are associated with orofacial signs and symptoms
with different types of anemia. The common manifestations are conjunctiva and facial pallor, angular cheilitis, glossitis, dysphagia, stomatitis,
magenta tongue, etc. Most of these are non-specific, but it is important to intimate the patients about their physical health care and the dental
practitioners for the better understanding of treatment and also to avoid the further complications.
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INTRODUCTION

Hemoglobin (Hgb) is a protein-rich component of iron, which is
found in the red blood cells (RBCs). It is normally comprising
four globin chains of two types, they are alpha (o) and beta ().
These chains are same in length but differ by their amino acid
sequences. In human’s Hgb, both the embryonic and adult, o
chains are identical. However, the further chains involved in
adults are; B Hgb (HgbA, 02p32), gamma (y) chain of fetus
(HgbF, a2y2), and therefore the less common adult delta
(8) chain (HgbA2, 0282). Hgb binds to oxygen (O2) and it
supplies from the lungs to tissues throughout the body. Anemia
can be defined as the decreased state of O2-binding capacity
with the blood; it can be either resulted from: (a) Decreased
RBC production, (b) decreased Hgb content, and (c) increased
destruction of RBCs, or (d) formation of atypical RBCs with
Hgb concentration below to normal (in men: 13.5-18.0 g/dL, in
women: 12.0-15.0 g/dL, and in children 1.0-16.0 g/dL).[" The
World Health Organization have been stated the anemia when the
level of Hb is below 13.0 g/dL in adult males, 12.0 g/dL in adult
females, and below 11.0 g/dL in pregnant women.*!

CLASSIFICATION

According to etiopathogenesis, the anemia is classified into: ¢

e Blood loss anemia (hypovolemia)

e [ron-deficiency anemia

e  Anemia resulting from chronic disease

e Hemolytic anemia: Glucose 6-phosphate dehydrogenase
(G6PD) deficiency
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e Hemoglobinopathies: Sickle cell anemia (SCA) or
thalassemia

e Hypoproliferative anemia: Aplastic anemia (AA), folate
or B12 deficiency anemia

According to the RBC size (based on the mean corpuscular

volume [MCV)), it is classified into: !

e Microcytic (MCV <80 FL/cell): Iron deficiency and
thalassemia

e Normocytic (MCV = 80-100 FL/cell): SCA, G6PD
deficiency, and AA

e  Macrocytic (MCV >100 FL/cell): Megaloblastic anemia,
such as pernicious anemia (Vitamin B12 deficiency), or
folate deficiency.

Iron Dericiency Anemia (IDA)

It is microcytic and usually hypochromic, which is affecting
most of the population in world. Incidence rate increases along
with the age, and it is more common in women.!!! Usually, it is
asymptomatic or mild form, in some cases, it requires minimal
treatment.!"! It is mostly caused by low intake of iron and linked
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with poor dietary habits, extreme blood loss like in menorrhagia
and some gastrointestinal ulcers, or increased need of iron in a
pregnancy period or resulting from some other chronic diseases
such as Crohn’s disease, ulcerative colitis, and hematological
malignancies.>” Iron deficiency anemia shows nail findings
such as splitting or spooning (koilonychia). The most common
oral manifestations are mucosal pallor on the gingiva and
vermilion lips, angular cheilitis and atrophic glossitis can also be
seen.® It is usually manifested on a complete blood count as low
serum ferritin, low iron levels, and increased total iron-binding
capacity (TIBC), together with a decrease in RBC size (low
mean cell volume — MCV) and mean corpuscular hemoglobin
concentration. In the chronic conditions, blood smear may
show hypochromic RBC. It is worth contrasting iron deficiency
anemia with anemia of chronic diseases, where the ferritin level
is normal, while both circulating iron also as TIBC are low.

PLumMmER-VINSON SYNDROME

It is also called as Paterson-Brown-Kelly syndrome and
sideropenic dysphagia. The main features included are dysphagia,
IDA, and dystrophy of nails (koilonychias). Oral manifestations
such as atrophic glossitis, angular cheilitis, hyperkeratotic lesion,
dysphagia (due to esophageal webs), and pharyngoesophageal
ulcerations.” ' It can be managed with the oral supplements of
iron in the form of ferrous sulfate or fumarate.

SCA

SCA is one among the foremost common genetic diseases and
predominantly seen in African peoples.!'?! It is an autosomal
recessive blood disease, which is related to the production of
abnormal Hgb, caused by a selected mutation within the gene
coding for the B-globin chain. This mutation (which substitutes
glutamine to valine at position six of the polypeptide) leads to
the assembly of an altered Hgb molecule, termed HbS, which
causes deformation of the RBCs and concomitant obstruction of
blood vessels.!'! During a badly oxygenated tissue environment,
HbS molecules polymerize and thus end up within the formation
of fibers that deform the RBCs and reduce their plasticity leads
to hemolysis and creates an anemia called hemolytic anemia.['¥
In addition, the vascular occlusions further reduce the oxygen
supply of the affected organs. Its oral manifestations are
pallor buccal mucosa, enlargement of gingiva, orofacial pain,
paresthesia of mental nerve, delayed eruption, enamel hypoplasia,
osteomyelitis, mongoloid facies, asymptomatic pulpal necrosis,
and severe malocclusion. The radiographic features are
osteoporosis, marrow hyperplasia, ground-glass appearance,
thinning of the inferior border of mandible, prominent lamina
dura, step ladder pattern, and hair-on-end appearance.l!>1%]
Pain managements include palliative, supportive, symptomatic,
and preventive therapy. It can be prevented by precipitating
factors such as folic acid supplementation, antibiotic therapy for
infections, blood transfusion, and genetic counseling. Numerous
studies have shown that increased adherence of neutrophil cells
to the endothelium in the microcirculation is seen in SCD.
Neutrophil- and eosinophil-derived mediators contribute to the

inflammatory response in localized aggressive periodontitis
and increased superoxide levels. As a result, severe periodontal
damage that cannot be described by microbial invasion is
significantly seen leading to loss of teeth and alveolar bone.!"!

THALASSEMIA

It is also called as Cooley’s anemia, Mediterranean anemia,
and erythroblastic anemia. Thalassemia is a genetic disease that
involves abnormal Hgb formation.”*??! Hgb comprises alpha
and beta “chains” which, during a patient with thalassemia, are
faulty as a result of which the Hgb produced is faulty. During a
patient with thalassemia, problems arise due to the deficiency
of healthy Hgb that the body requires for it to become properly
oxygenated. A patient with thalassemia not only has lower levels
of Hgb content within the bloodstream but also lacks the standard
of it. At an equivalent time, the patient’s body continues trying
to supply more RBCs and Hgb.*®! However, since there is a
genetic fault with the Hgb being produced therein individual’s
body, the new Hgb produced, causes further problems as an
overproduction of unhealthy Hgb takes place. The main types
of thalassemia are alpha and beta and then classified into
further subcategories.?'*! The most cause of thalassemia is
typically the defective synthesis of alpha or beta chains.¥ Alpha
thalassemia occurs when one or more of the four alpha-globin
genes are either abnormal or not present in a single person.
Beta thalassemia occurs when one or both beta-globin genes
are either abnormal or are absent.?!?¥ Its oral manifestations
are; uncontrolled overgrowth of maxilla results in the excessive
lacrimation and nasal stiffness, pallor oral mucosa, rodent facies,
and chipmunk facies. Some of the radiographic features are
coarsening of trabecula and blurring turns into “salt and pepper
effect” thickening of the diploe of skull. Inner and outer plates
become elongated producing bristles such as flattop or hair-on-
end appearance.[*>2% Treatment includes blood transfusion,
chelating agent, bone marrow transplantation, splenectomy, and
Vitamin B supplementation.

AA

It occurs because of the failure of hematopoietic precursor cells
in bone marrow to provide an adequate number of all kinds
of blood cells and it consequently leads to pancytopenia.?”)
Pancytopenia presents both rapid onset and progression.?”%
Some reported etiological factors are chemicals, radiation,
chemotherapy, and autoimmune diseases.” Incidence rate
ranges between 2 and 7 per million/year.”! Pallor oral mucosa,
petechiae, submucosal ecchymosis, gingival bleeding and
hyperplasia, oral candidiasis, herpetic lesion, and ulcers
covered with black or gray necrotic membrane are some of
the oral manifestations.”*% In another study done by Brennan
et al., he suggested that individuals rarely present with high
risk of alveolar bone loss. However, minimal bone loss of
about 10% was significantly noted.’! They are often treated
with the removal of cause, supportive therapy, hemopoiesis,
bone marrow transplantation, antifibrinolytic agents, and
immunosuppressive therapy.
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Pernicious ANEMIA

It is also called as primary anemia, Addison’s anemia, and
Biermer’s anemia. It can be caused due to deficiency of
intrinsic factor like mucoprotein in stomach. Intrinsic factors
are responsible for the absorption of Vitamin B12, and they
are important for erythropoiesis. The oral manifestations are
glossitis, beefy red tongue, hunter’s glossitis (the papilla
undergoes atrophy with loss of papillae become smooth or bold
glossitis with glosso grossis and glossodynia), xerostomia, and
aphthous-like ulcers."*** They can be treated with Vitamin B12
parenterally, standard dosage is 100 mg IM monthly.

MEGALOBLASTIC ANEMIA

This occurs due to DNA synthesis defect, during erythropoiesis
and most commonly results from deficiency of Vitamin B12
(cobalamin and cyanocobalamin) or folate. It causes stomatitis,
mucosal ulceration, and atrophy of oral mucosa reveals glossitis
and angular cheilitis. Changes in the oral cavity may occur
in the absence of symptomatic anemia or of macrocytosis.>*!

CoNncLusIoN

Hematological disorders can cause many major health problems,
in that anemia is more common and they form in a mild-to-severe
complication, they also imply many manifestations in the oral
cavity. Since, the oral lesions are the first manifestations of
anemia, even though many of them are non-specific conditions, it
is more important to diagnose it earlier and the proper treatment
for the oral lesions can avoid serious conditions. Thus, it helps
to improve the quality of life in patients.
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