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Abstract 

The oral cavity which is known as the buccal cavity is the first part of the digestive system, being 

ovoidal in shape. Anatomically, the oral cavity has 2 compartments: the oral vestibule and the oral 

cavity proper. Anaemic syndromes are haematological disorders that have a significant impact on the 

quality of life and that cause important changes on the structures of the oral cavity. Proper examination 

of the compartments of the oral cavity can provide important information on systemic diseases that 

develop anaemic syndrome.  The aim of this paper is to describe the main types of anaemic syndromes 

and how they affect the structures of oral cavity. The oral symptoms of the anemia are non-specific but 

should alert dentists to the possibility of a severe systemic disease. These manifestations must be 

properly recognized to obtain appropriate diagnosis and referral for correct treatment.  
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INTRODUCTION 

The oral cavity is known as the buccal 

cavity, and it is the first part of the digestive 

system. In addition to the well-known 

digestive function, the oral cavity has 

important functions (speech, normal 

respiration) that impact on relationship life. 

Oral pathology is a major public health 

problem, with a worldwide increase in 

incidence and morbidity [1]. Anaemic 

syndromes are haematological disorders that 

have a significant impact on the quality of life 

and that cause important changes on the 

structures of the oral cavity. Proper 

examination of the compartments of the oral 

cavity can provide important information on 

systemic diseases that develop anaemic 

syndrome.  Knowing the different types of 

anaemia and how they affect the health of the 

oral cavity contributes to the 

multidisciplinary approach that ultimately 

aims to improve the patient's quality of life. 

The aim of this paper is to describe the main 

types of anaemic syndromes and how they 

affect the structures of oral cavity. Also, in 

the description of the anaemic syndromes, the 

main stages of clinical and paraclinical 

diagnosis are taken into account. 

 

ANATOMY OF THE ORAL CAVITY 

The oral cavity which is known as the 

buccal cavity is the first part of the digestive 

system, being ovoidal in shape. 

Anatomically, the oral cavity has 2 

compartments: the oral vestibule and the oral 

cavity proper. The oral vestibule is the area 

between the lips, teeth and cheeks [2]. The 
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main anatomical structures that are visible at 

the level of the buccal vestibule are the 

following: labial mucosa, maxillary labial 

frenulum, mandibular labial frenulum, 

mucobuccal folds, buccal frena, alveolar 

mucosa, gingiva, mucogingival line, gingival 

margin, parotid papilla (fig. 1) [3]. The oral 

vestibule communicates anteriorly through 

the oral orifice and posteriorly it 

communicates with the oral cavity proper 

through the retromolar and interdental spaces. 

 

 

Fig. 1. The oral vestibule.1- Maxillary labial frenum, 2- Alveolar mucosa, 3-Mucogingival 

junction, 4-Marginal gingiva, 5- Maxillary vestibule, 6- Attached gingiva, 7- Interdental gingiva, 

8-Mandibular buccal frenum, 9-Mandibular vestibule [3]. 

The oral cavity proper is limited 

anteriorly by the alveolodental arches and 

posteriorly it communicates with the 

nasopharynx through the oropharyngeal 

isthmus. The oropharyngeal isthmus is 

bounded above by the soft palate and 

palatoglossal folds and below by the dorsum 

of the tongue. The roof of the oral cavity 

proper is formed anteriorly by the hard palate 

and posteriorly by the soft palate. At the level 

of the hard palate on the median line, the 

incisive papilla and the palatine raphe can be 

observed (fig. 2). On either side of its midline 

there are the transverse palatine folds and the 

orifices of the opening of the palatine glands 

(fig.2).  

 

Fig. 2. The oral cavity proper: 1- incisive papilla, 2-transverse palatine folds, 3-palatine raphe, 4- 

palatine glands, 5- soft palate.  Modified after Netter [4]. 

The floor of the oral cavity is 

considered to be the mylohyoid muscles that 

separate the oral cavity from the 

submandibular region. The tongue is the 

muscular organ found on the floor of the 

buccal cavity. The tongue is divided into two 

parts by the V-shaped sulcus terminalis [5]. 

These two parts, an anterior two-thirds and a 

posterior one-third, have different 

embryological origin. The foramen cecum 
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located at the apex of the sulcus terminalis 

indicates the site of the embryological origin 

of the thyroglossal duct [6, 7]. The body of 

the tongue is visible in the oral cavity proper 

and on its dorsal surface there are the taste 

buds. The inferior surface of the tongue has 

important anatomical structures as lingual 

frenulum and fimbriae folds.  

The branches of the external carotid 

artery provide the arterial supply of the oral 

cavity. The arterial supply of the lips is 

provided by the labial arteries that originate 

from the facial artery. The maxillary artery, 

that is the terminal branch of the external 

carotid artery, provides the arterial supply of 

the gingiva and upper dentition through the 

alveolar arteries [8]. The gingiva and inferior 

dentition are supplied by the inferior alveolar 

artery that is a branch of the maxillary artery 

[9]. The arterial supply of the tongue is 

provided by the lingual artery that originates 

from the anterior surface of the external 

carotid artery [10]. The venous blood of the 

oral cavity drains into the internal jugular 

vein. The innervation of the oral cavity 

originates primarily from the maxillary and 

mandibular divisions of the trigeminal nerve. 

Motor innervation of the tongue comes from 

the hypoglossal nerve. The anterior two-

thirds of the tongue receives taste sensation 

by the chorda tympani nerve that is a branch 

of the facial nerve, whereas the general 

sensation of the anterior two-third tongue is 

given by the lingual nerve, which is a branch 

of the mandibular branch of trigeminal nerve. 

The posterior one-third of the tongue gets 

both its sensory and taste sensations from the 

glossopharyngeal nerve [11]. Taste sensation 

has been regarded long time as a minor sense 

when it comes to evaluation of symptoms of 

some patients with systemic diseases [12]. 

Lymph of the oral cavity drains into the 

submandibular, submental and deep jugular 

lymph nodes. There are patients with minor 

disorders whose prognosis is favourable, but 

who manifest an exaggerated concern about 

their disease, are anxious and afraid of any 

symptom that may appear or of a 

complication of the disease (the unstable 

introvert); other patients who, on the 

contrary, have a more serious condition with 

an unfavourable prognosis, have a calm, 

peaceful, controlled and emotionally stable, 

behaviour (stable introvert) [13].  

 

DEFINING ANEMIA 

Anaemia is the most common group 

of haematological conditions and affects 

roughly one-third of the world’s population 

[14]. Anaemic syndromes are characterized 

by decreased haemoglobin and haematocrit. 

According to WHO criteria, anaemia is 

defined as a decrease in haematocrit below 

39% and haemoglobin below 13 g /dl in men 

and below 36% and below 12 g/dl of 

haemoglobin in women [15]. Anaemia has 

significant consequences for human health. 

The negative effects on health arise from the 

impacts of decreased oxygen delivery to 

tissues, as well as effects related to the 

underlying causes of anaemia [16]. It is 

essential to establish the diagnosis of anaemia 

but especially its aetiology.  

The main diagnostic stages of an 

anaemic syndrome are three in number and 

are presented in Table no.1. The first stage 

involves clinical diagnosis based on clinical 

symptoms. The second and third stages 

involve laboratory investigations to confirm 

the anaemic syndrome and to establish its 

aetiology. 
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Table no.1. The diagnosis stages of anaemic syndrome. 

Based on red cell size, haemoglobin 

content and red cell indices, anemia can be 

classified into: microcytic, hypochromic 

(iron deficiency anemia, sideroblastic 

anemia, thalassemia, anemia of chronic 

diseases), normocytic, normochromic (acute 

blood loss, haemolytic anemia, bone marrow 

failure) and macrocytic, hyperchromic 

(megaloblastic anaemia). All these types of 

anemia are represented in Table no. 2 [17]. 

 

 

Table no. 2 The morphologic classification of the anemic syndromes. 

ANEMIC SYNDROMES AND 

ORAL CAVITY 

Anemia has an important impact on 

the structures of the oral cavity. Microcytic 

hypochromic anemia usually occurs during 

the iron deficiency that is characterized by 

incomplete synthesis of haemoglobin. 

Angular cheilitis, glossitis, glossodynia, 

mucositis, oral candidiasis, recurrent oral 

ulcers and burning mouth are the common 

oral symptoms in iron deficiency anemia 

[18]. Plummer-Vinson syndrome (PVS) also 

known as Patterson–Brown–Kelly syndrome 

is a triad of microcytic hypochromic anemia, 

atrophic glossitis, and dysphagia due the 

esophageal webs or pharyngoesophageal 

ulcerations [19].  
Macrocytic hyperchromic anemia 

usually occurs during the Vitamin B12 and 

folate deficiency. Vitamin B12 deficiency 

anemia or pernicious anemia is the result of 

deficiency of intrinsic factor that promotes its 

transport to the terminal ileum for absorption. 
The oral signs and symptoms are represented 

1. Clinical diagnosis

• Common symptoms

• Type-specific symptoms 
of anemia

• Anamnestic 
informations

2. Paraclinical diagnosis 
confirming anemic 

syndrome

• Hemoglobin

• Hematocrit

• Red blood cells count

• Red blood cells 
parameters

• Reticulocytes

3. Paraclinical 
investigations to establish 

the etiology of anemic 
syndrome

• Investigation of iron 
metabolism

• Investigation of 
peripheral causes of 
anemia (peripheral 
distruction)

• Investigation of central 
causes of anemia (bone 
marrow investigation)

A. Microcytic hypochromic 
anemia

• Iron deficiency anemia

•Anemia of chronic diseases

•Sideroblastic anemia

•Beta thalassemia

•Cooper deficiency

•Piridoxine deficiency

•Lead poisoning

B. Macrocytic hyoerchromic 
anemia

•Vitamin B12 deficiency

•Folate deficiency

C.Normocytic 
normochromic anemia

•Acute blood loss

•Haemolytic anemia

•Aplastic anemia

•Bone marrow infiltration

• Endocrine diseases

•Liver failure 

•Protein malnutrition
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by the angular cheilitis, glossitis, tongue pain, 

depapillation of tongue, taste alteration, oral 

ulcer, oral candidiasis, diffuse erythematous 

mucositis and pale oral mucosa [20-22].   

Normocytic normochromic anemia 

usually occurs during the hemolytic anemia 

that includes congenital hemolytic anemia 

(sickle cell anemia, thalassemia) and 

autoimmune hemolytic anemia [23]. Several 

dental complications have been described in 

sickle cell anemia, including delayed dental 

eruption, pallor of the oral mucosa, 

neuropathy, malocclusions, and infections 

[24]. In thalassemia, the prominent cheek 

bones and protrusive premaxilla with 

depression of the bridge of the nose are 

known as orofacial manifestations of the 

disease [23]. Aplastic anemia is a rare 

hematological condition that involves the 

structures of the oral cavity. Oral soft tissue 

changes, infections and gingival hyperplasia 

secondary to treatment with cyclosporine 

were more common in patients with aplastic 

anemia [25].  
The main symptoms of the anemic 

syndromes that involves the anatomical 

structures of the oral cavity are represented in 

Table no. 3.  

 

Table no.3. The oral symptoms of the anemic syndromes. 

CONCLUSIONS 

Anemia can be the first sign of the 

systemic disorders, so that the establishment 

of its etiology is mandatory. The anemic 

syndromes involve the anatomical structures 

of the oral cavity (oral vestibule and oral 

cavity proper).  The oral symptoms of the 

anemia are non-specific but should alert 

dentists to the possibility of a severe systemic 

disease. These manifestations must be 

properly recognized to obtain appropriate 

diagnosis and referral for correct 

treatment.  The management of oral 

rehabilitation depends on the severity of 

disease and the severity of oral procedures 

with a proper communication between the 

dentist and haematologist [26].   
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