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INTRODUCTION 
 

Leukemia is defined as the malignant switch of 

hematopoietic precursor cells categorized into lymphoid 

and myeloid lineages based on the type of cell and acute 

or chronic condition of disease.
[1-2] 

The most common 

types of cancer based on the rate of incidence in children 

are acute lymphoblastic leukemia (ALL), central nervous 

system tumors, and lymphoma respectively constituting 

half of the total malignancies. It is commonly seen in 

children but can be found at any age.
[1,3] 

In Bangladesh, 

though the exact incidence is unknown, there appears to 

be an increase in the case of childhood malignancies. 

Yet, if we take the cognizance of incidence of other 

countries of this region we can presume that 5 to 6 

thousand new cases should be diagnosed each year.
[4] 

Pediatric ALL is the most common yet curable childhood 

malignancy within the pediatric cancers group 

children.
[5-6]

 It is the most common childhood 

malignancy and potentially curable
.[7] 

ALL in children is 

a highly curable disease. Now a day’s, cure rate in the 

western countries between 70-80% and also in 

Bangladesh.
[8]

 Initial signs and symptoms of acute 

leukemia appear in the mouth due to infiltration of 

leukemic cells or decrease in normal marrow elements.
[9]

 

The children present with anemia, gingival bleeding, 

gingival hyperplasia, petechiae, hemorrhages, and 

ulcerative lesions.
[10]

 When signs and symptoms suggest 

that patients have leukemia physician should perform 

blood, bone marrow examination and relevant 

investigations. Blood and bone marrow examination are 

the guidance of diagnosis and treatment. Blood samples 

are taken from a vein in the patient’s arm and marrow 

samples are usually taken from the hip bone. They 

should have complete blood count (CBC) with 

differential, bone marrow aspiration, and biopsy, blood 

chemistry, coagulation profile, flow cytometry, 

cytogenetics, lumbar puncture, computed tomography 

(CT) scan, ultrasonography, and echocardiogram. 

 

The children are treated by multi-agent chemotherapy 

according to induction of remission with Vincristine, 

Prednisone, L-asparaginase, Daunorubicin, triple-

intrathecal methotrexate; central nervous system 

directed therapy with high dose methotrexate; 

intensification therapy to minimize drug resistance by 

killing any residual cancer cells; and maintenance 

therapy to suppress leukemic cell proliferation in blood 

by the administration of methotrexate and 6-

mercaptopurine for 2.5 to 3 years based on initial cell 

count and other risk factors.
[11]

 Consequently, leukemic 

Review Article 

 

ISSN 2454-2229 wjpls, 2020, Vol. 6, Issue 10, 28-42 

World Journal of Pharmaceutical and Life Sciences 
WJPLS 

 

www.wjpls.org SJIF Impact Factor: 6.129 

*Corresponding Author: Dr. Md. Golam Hafiz 
Department of Pediatric Hematology and Oncology, Faculty of Pediatrics, Bangabandhu Sheikh Mujib Medical University, Shahbag, Dhaka 
1000, Bangladesh.  

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACT 
 

Mucositis is an unavoidable oral complication during chemotherapy in acute lymphoblastic leukemia. It decreases 

pH of saliva thereby increases oral infections. Chlorhexidine mouth wash, fluoride toothpaste prevents these 

complications. Zinc helps in mucous membrane stabilization; regulate taste perception having cofactor alkaline 

phosphatase within taste bud membrane. Dry mouth, decrease salivation is prevented by sibs of water, chewing 

gum, and cholinergic drugs. Leukemic children should rinse their mouth with baking soda for cleaning and 

lubrication. Benzydamine hydrochloride mouth wash prevents dental caries, xerostomia, and mucositis. Ice chips 

decreases poor entry of drugs to oral mucosa, vasoconstriction, poor blood flow, reduces severity of mucositis. 

Growth factors stimulate epithelial cell proliferation, decrease mucositis. Sucralfate checks oral infections and 

pain. Oral exercises are helpful to prevent trismus in leukemic children. Low dose laser therapy may be a choice to 

prevents secondary infections. Amifostine, Topical Vitamin E, Topical Beta-carotene, Prostaglandin E Lozenge, 

Glutamine, Granulocyte Colony Stimulating Factor provides a temporary physical barrier or lubricating agents.  

 

KEYWORDS: Acute leukemia, Mucositis, Chemotherapy, Mucosal barrier, Oral complictions, Chlorhexidine 

mouth wash. 
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patient develops mucositis, oral ulcerations and other 

complications.
[12-14] 

 

The complications of chemotherapy are sore throat, 

laryngeal pain, gingival bleeding, mucositis, mucosal 

ulcerations, dry mouth, and decreased salivary 

secretion.
[15-16]

 Fungus is being increasingly recognized 

as an important determinant of survival in 

immunocompromised patients. Fungal infections in 

Bangladesh are diverse and studies have documented 

their frequency. Among superficial Candida infections, 

oral thrush is the most common with a prevalence rate of 

11.5-14%.
[17-18]

 Chemotherapy causes 

immunosuppression of normal hemopoietic and secretory 

cells in rapidly growing oral tissues results mucositis. 

The ALL children are found with trismus, xerostomia, 

dysgeusia, epithelium desquamation, malnutrition, 

fungal, bacterial, and other opportunistic infections.
[19]  

 

Chemotherapy  
Induction of Remission: Induction is given with 6 or 8 

drugs for 28 days: vincristine 1.5mg/m
2 

intravenously 

weekly; prednisone 60mg/m
2 

orally 28 days, L-

asparaginase 6,000 IU/m
2
 from 3

rd
 day for nine doses 

intramuscularly, Daunorubicin 60 mg/m
2 
on day 7, 15, 21 

and 28 intravenously, triple intrathecal methotrexate 

(methotrexate-12.5mg, hydrocortisone-25 mg, 

cytarabine-30mg) four to six doses weekly. With these 

regimens cure rate is about 95%. Remission (less than 

5% blast cell in bone marrow and no blast in peripheral 

blood film) is a known prerequisite for prolonged 

survival. CNS Directed Therapy: Intensive therapy is 

required to treat central nervous leukemia. Astrocytes 

cause chemotherapeutic agents not readily cross the 

barrier. This acts as a sanctuary site for leukemic 

infiltrates, as chemotherapeutic agents not able to cross 

the barrier. So, cranial irradiation and or weekly triple 

intrathecal methotrexate, cytarabine, and hydrocortisone 

are usually practiced. Intensification: Intensification is 

usually advocated to minimize drug resistance through 

the killing of any residual leukemic cells. Maintenance: 

Maintenance therapy is designed to suppress leukemic 

cell proliferation in blood by administration of 

methotrexate and 6-mercaptopurine for 2.5 to 3 years 

depending on initial cell count and other risk factors 

(Serum LDH, mediastinal mass, hypo or hyper diploidy, 

cytogenic abnormalities, etc). Blood counts begin to fall 

within five to seven days after each cycle of 

chemotherapy and remain low for 2 to 3 weeks.
[11]

 

Pediatric dentists, nurses, and health care providers are 

required to assess the condition of patient before, during, 

and after chemotherapy.
[20]

 Protocol-based oral care 

management are required to reduce the risk of infections 

and systemic complications.
[21]

 

 

Complications  
Primary: Starts from leuke 

mic cells infiltration in the gingiva and oral bone results 

gingival hypertrophy. Secondary: Associated with direct 

effect of chemotherapy results anemia, infections, 

thrombocytopenia causing bleeding, infection, oral ulcer. 

Tertiary: Mucositis, ulcerations, skin desquamation, 

gingival bleeding, altered test sensation, xerostomia, 

candidiasis, dysphagia, decrease salivary flow, caries 

tooth, and opportunistic infections.
[22-23]  

 

Hematologicl  

Thrombocytopenia, neutropenia, or impaired functions of 

neutrophil are due to effects of chemotherapy. Leukemic 

cell induces oral mucosal change including pain, gingival 

swelling, bleeding, ulceration, and infections. All these 

features are associated with changes of hematological 

parameters like, platelet counts below 10,000 to 

20,000/mm
3
.
[24-27]

  

 

(1) Absolute Neutrophil Count Absolute neutrophil 

count >1,000/mm
3
, no need of a prophylactic antibiotics;

 

[21] 
some authors suggest antibiotic support,

[28] 
when 

absolute neutrophil count (1,000-2,000/mm
3
)

[29]
 

Antibiotics are usually practiced with neutropenia. If 

there is an infection, vigorous antibiotic is needed. When 

absolute neutrophil count <1,000/mm
3
: elective oro-

dental care is withheld until absolute count rises. 

Neutropenia in acute leukemia is prone to develop 

infections. Before chemotherapy hematological and other 

relevant investigations and appropriate management is 

important.  

 

(2) Platelet Count: Platelet count>75,000/mm
3
: Dentist 

and other related personnel should be prepared for the 

management of prolonged bleeding. When platelet count 

is 40,000 to 75,000/mm
3
: platelet transfusions should be 

considered before and 24 hours postoperatively. 

Prolonged bleeding following local procedures are 

requiring sutures, homeostatic agents, pressure packs, or 

gelatin foams. When platelet counts <40,000/mm
3
: 

elective oro-dental care is avoided. Supportive measures 

like; platelet transfusions and control of bleeding hospital 

admission should be confirmed before the procedure.
[21] 

Hematological investigations (platelet count) are 

necessary to assess bleeding which should be managed 

by transfusion of platelet concentrate. 

 

Petechia and Purpura
 

Petechiae and purpura in acute leukemia are manifested 

in oral cavity as multiple bleeding areas.
[30-31] 

This is 

found in leukemic children as a tiny, purple, red, or 

brown spot in skin (Figure 1A). This can be hemorrhagic 

diathesis or coagulation disorders. Children taking 

anticoagulants may present with oral petechiae in buccal 

mucosa or tongue which may be injured while chewing 

food. Petechiae in oral mucosa may also be encountered 

in liver cirrhosis and end-stage renal disease undergoing 

dialysis.
[32-34] 
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(A)    (B) 

Figure 1: Petechiae: tiny purple, red, or brown spots 

on the skin (A); ecchymosis: flat, blue or purple patch 

measuring 1 centimeter or more in diameter (B)  

 

Ecchymosis 
 

ALL patients on chemotherapy often show signs of 

bleeding or hemorrhage from the skin and oral cavity. 

Ecchymosis varies from minor bleeding to hematoma of 

inflamed gingiva, or hemorrhage due to severity of 

thrombocytopenia, oral hygiene status, and sharp tooth. 

Gingiva, buccal mucosa, tongue, floor of the mouth, hard 

and soft palates are most common sites of
 
ecchymosis. It 

is commonly found on the tongue in leukemic children. 

Trauma associated with oral infections also induces 

hemorrhage. Spontaneous ecchymosis is found as a flat, 

blue, or purple patch measuring 1 centimeter or more in 

diameter (Figure1B) when platelet count falls below 

20,000 per mm.
[3]

 The intraoral bleeding is alarming to 

patients
 
and caregivers;

[22]
 bleeding from gum following 

brushing require platelet transfusion when platelet count 

around 50,000 per mm.
[3]

 
 

Gingival Hypertrophy 
Gum swelling is usually caused by local inflammations, 

food impaction, or mouth breathing. Hormonal changes, 

drug (cyclosporine), or tumor infiltrates causes gingival 

swelling.
[35-36]

 This may be secondary to infiltration of 

gingival tissue characterized by progressive enlargement 

of interdental papillae and gingiva. In leukemic children 

crowns of teeth are covered by infiltrative growth. Gum 

is swollen, devoid of stippling, and pale red to deep 

purple in color predisposes to bleed.
[30]

 Gingival 

hyperplasia resolves completely or partly with 

chemotherapy.
[30,32]

 Gum hypertrophy is caused by poor 

oral hygiene, medications, systemic illnesses, genetic, 

and idiopathic.
[37-41]

 Leukemic infiltrations
[42-43] 

causes 

swelling of gum (Figure 2) influences to hypoxia of oral 

tissues. Mild touch to gum causes bleeding in the 

infected area. Dental plaque increases hypertrophy and 

induces manifestations of systemic diseases. Periodontal 

treatment is required when systemic signs and symptoms 

are controlled by chemotherapy.
[43]

 Mild to moderate 

gum inflammations
[44]

 cases a significant deterioration of 

gingiva,
[45] 

is associated with duration of 

chemotherapy.
[46] 

 

 

 

  
Figure 2: Painless discrete, fibrous gingival swelling 

between upper right central incisor and left canine 

due to leukemic infiltrations. 

 

Gingival Ulceration 

Gingival ulceration is often present atypical dental 

abscess as soft tissue necrosis without swelling, and 

recrudescence. Herpes simplex virus infection presents 

with widespread lesions affecting both keratinized and 

non-keratinized tissue with colonization by Candida 

albicans.
[32,47]

 The oral colonization of Candida albicans 

is invariably found in children with ALL. 

 

The gingival ulcerations are secondary neither to 

leucopenia nor to neoplastic infiltrations.
[48]

 Gingival 

mucous membrane ulceration is found with other 

associated clinical conditions.
[49-50]

 Increased incidence 

of ulcers, coated tongue, fetor oris, shallow papillae, 

tender oral mucosa, and mucosal infections are 

common.
[51-54]

 Soft palate, oropharynx, buccal and labial 

mucosa, the floor of the mouth, ventral and lateral 

surfaces of the tongue are affected.
[23] 

Administration of 

antifolates and corticosteroids with concurrent use of 

other chemotherapy influence oral lesions.
[55-56] 

The 

manifestation of infiltrations are found as chloroma.
[24-25]

 

Various intensities of mucositis and pathological lesions 

are observed during 48 hours to 6 months of 

chemotherapy because of abnormal hematological 

parameters related to the intensity of chemotherapy.
[57]

 

Gingival ulceration and neutropenia are found three to 

four days of high dose methotrexate (5gm/m
2
),

[58]
 which 

require folic acid antagonist (folinic acid) to rescue. This 

causes more rapid epithelial mitotic rate because of 

epidermal growth factor receptors.
[22]

 This causes eating 

difficulty, weight loss, anorexia, cachexia, and 

dehydration,
[59]

 and require proper management. 
 

 

Infections  
Of all oral infections 51.5% are fungal, 33.1% 

bacterial,15.1% viral, and 19.1% polymicrobial.
[60]

 

Fungal: Fungal infections causing death in bone marrow 

aplasia.
[61] 

Risk factors for disseminated or invasive 

fungal infections are therapy-induced mucositis, 

hyperalimentation. Repeated blood transfusions cause 

iron overload and impaired iron utilization which invites 

fungal infections. Indwelling catheters are associated 

with fungal infections by Candida parapsilosis and 

cardiac involvement by disseminated fungal 

infections,
[62] 

although Candida species are conventional 

oral flora in immunocompromised children. Dry oral 

cavity triggers infections by Candida species; the most 

common opportunistic infections in oral soft 

tissues.
[63]

 The Candida spp. are attached to the epithelial 

surface via extracellular polymeric materials that 
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penetrate by the release of enzymes. A soft white 

adherent erythematous painful eroded patch is found in 

oral mucosa as pseudomembranous candidiasis. Oral 

thrush traditionally a classical "curdled milk 

appearance"; scraping shows the lesions as pinpoint 

hemorrhagic areas.
[64] 

Appearance is due to atrophy of 

oral mucosa and increased vascularization.
[65]

 Acute 

pseudomembranous candidiasis progresses to angular 

cheilitis. The prevalence of oral candidiasis is 6.12%,
[66] 

less than previous observations,
[26,67]

 but this is found in 

every patient with ALL. 

 

Bacterial: Oral infections or poor oral hygiene lead to a 

significant decrease in pH of saliva (5.7 ± 0.58 vs. 6.19 ± 

0.56) in ALL. With low salivary pH cumulative effects 

of other risk factors are increased.
[68]

 Poor oral hygiene 

and scurvy are associated with gum bleeding.
[69]

 There 

are increased proliferation and colonization of Gram-

negative bacteria including Escherichia coli, 

Pseudomonas aeruginosa, Klebsiella, and Enterobacter 

species.
[70-71]

 Staphylococcus and Enterococcus have 

been isolated from oral mucosa in immunocompromised 

patients.
[42] 

The oral cavity is a source of bacterial and 

fungal septicemias.
[72]

 Other infections (tuberculosis and 

pneumonia) are also reported.
[22]

 ALL children are found 

with Gram-negative, obligatory aerobes, rod-shaped 

bacteria (Burkholderia cepacia). 

 

Viral: A high prevalence of Herpes Simplex Virus 

infection is found with chemotherapy which is 

reactivated ulcers rather than primary infection.
[73]

 The 

immunocompromised ALL children are very much 

susceptible to viral infection. Herpes simplex, varicella-

zoster, cytomegalovirus, adenovirus, and Epstein-Barr 

virus are observed. Herpes simplex virus infection 

manifest as multiple ulcers at the corners of the mouth, 

lips, palate, and gingiva. Erythema is seen around the 

ulcerative lesions.  

 

Movement Restriction 

Long term chemotherapy destroys joint causing pain and 

restricted movement in temporomandibular joint 

(TMJ).
[74]

 Tenderness, mucositis, high decay missing-

filled are common in long term chemotherapy. Acute 

leukemia and TMJ association has been inadequately 

addressed,
[45]

 but it is found after chemotherapy. 

Restricted movement in TMJ causes edema, cellular 

destruction, and muscular fibrosis.
[22]

 Inadequate oral 

hygiene hamper oral health status or infection leads to 

restricted mouth opening. Bad oral hygiene predisposes 

to infection causing fibrosis of joints. Long-term 

chemotherapy causes weakness of periodontal structures, 

gum infections, and loosening of teeth. Restricted mouth 

opening, dental caries, periodontal disease, and occlusion 

difficulties generally are not found without 

chemotherapy.
[75]

  

 

Dysgeusia  

Dysgeusia is found either due to ALL or therapeutic 

interventions affect daily activities lead to malnutrition, 

weight loss.
[76-77]

 Chemotherapy causes dysgeusia by 

insulting gustatory cells and damage of mucous 

membrane of mouth. High viscosity and minimal 

salivary flow, eatable substances do not reach taste buds 

situated in the posterior part of tongue cause dysgeusia or 

bitter and sour. Enough fluid intake is advised which 

washesout debris and improve taste sensation. Dysgeusia 

is often temporary because affected buds regenerate 

normally within 2-12 months after myelosuppressive 

therapy.
[78] 

The turnover rate of normal human taste bud 

cells is 10 days, and life span of olfactory receptor cells 

is about a week. Chemotherapy kills the cells with high 

turnover rates. The rapidly growing cells are more 

vulnerable to chemotherapy and dose adjustment is very 

important. Dysgeusia that leukemic patient’s experiences 

are extraneous substances produced by poor oral 

hygiene, infections, postnasal drip, gastrointestinal 

reflux, and mucositis.
[79] 

Chemotherapy decreases the life 

span of olfactory receptors which results in abnormal 

taste sensation. Regular fluid intake is advised to keep 

oral cavity moist and free from infections.  

 

Salivary pH 

Oral infections in ALL cause decrease pH of saliva 

which increases the chance of infections. In low salivary 

pH cumulative effects of other risk factors are 

increased.
[68]

 Low salivary pH causes accumulation of 

dental plaque, increased frequency of gingivitis, and 

xerostomia which required treatment.
[22,68]

 Maintenance 

of oral hygiene from the beginning should be performed 

because low pH of saliva leads to gingival infections. 

Chemotherapy cause saliva changes quantitatively, 

qualitatively, increase viscosity and proportion of 

organic material. The inhibitory effects of cytotoxic 

drugs on salivary glands contributed to low salivary 

pH.
[80]

 Buffering capacity and electrolyte levels of saliva 

are changed in leukemic children. Low pH causes oral 

flora to shifts from Gram-positive to Gram-negative.
 [23] 

Saliva contains a wide range of organic and inorganic 

buffering agents that neutralizes acidic products of oral 

bacteria. It is a major determinant of an individual's 

susceptibility to dental caries.
[46,80-83]

 Low salivary pH 

remains stable even years after recovery from the 

disease.
[84]

 Decreased salivary flow and increased 

viscosity results in speech difficulty, chewing and 

swallowing. It also increases the prevalence of 

candidiasis, periodontal disease, and caries. Low pH 

hampers function of taste buds resulting in taste 

alteration, dislike of food which complicates episodic 

nausea, vomiting, pain, and discomfort.
[22]

 Decrease 

salivary flow causes decrease levels of phosphorous and 

calcium ion.
[51] 

Saliva in healthy children helps easy 

chewing and swallowing. Blockage in salivary flow 

invites infections and leading to periodontal infections, 

anorexia, and vomiting.  

 

Oral Status 

An oral lesion in children causes painful ulcerations 

leads to poor nutrition, dehydration, and threatening to 

life. Inappropriate oral hygiene invites infections, 



www.wjpls.org 

 

32 

Hafiz et al.                                                                                        World Journal of Pharmaceutical and Life Science  

increases the duration of therapy.
[85-90]

 After 

chemotherapy oral cavity becomes dry, ulcerated, chance 

of dental decay due to reduced salivary flow and 

buffering capacity. Leukemic children suffer from 

oxidative stress which results in inflammation by oral 

pathogens.
[46]

Chemotherapy modifies oral environment 

and increases plaque and gingival indices.
[91]

 

Maintenance of an infection-free oral cavity is required 

to minimize the negative effects.
[44]

 Children maintaining 

good oral hygiene are found with favourable condition 

during chemotherapy.
[92]

 Debilitating disease becomes a 

difficult job to maintain oral hygiene practice.
[93] 

Plan 

wise assessment of mucositis and maintenance of 

optimum oral hygiene is essential during treatment.  

 

Mucosa membrane dueing chemotherapy are found pale, 

ecchymosed, hematoma,
[94] 

pain and discomfort.
[95-97]

 

Erythema, mucosal lesion, and desquamating plaques 

causes pain.
[98-99]

 Previous viral infections cause oral 

pain, dental ache, mucosal ulceration, and bad oral smell. 

The direct and indirect effects of chemotherapy affect 

rapidly growing cells in the oral mucosa membrane.
[100]

 

Direct effects are due to chemotherapeutic agents on the 

cell proliferation, maturation, and replacement. The 

renewal rate of basal epithelium in oral cavity is 

decreased which results in ulcer, atrophy, and mucositis. 

Indirect effects cause myelosuppression which regulates 

immune system and repair process; results infection and 

mucositis.
[101]

  

 

Dental Caries 

Chemotherapy affects the salivary gland and oral 

microflora.in the mouth cavity.
[22]

 It changes the pH of 

saliva by decreasing parotid gland secretion. Decrease 

salivary flow leads to accumulation of bacteria, viruses 

in mouth cavity which infect gum, and loosening of 

teeth. The leukemic children are found with a high 

prevalence of caries tooth, high decayed, missing and 

filled teeth.
[45-46,102]

 The number of decayed teeth in 

primary dentition is more than permanent dentition due 

to inadequacy in manual dexterity in early stage and 

prolonged time of exposure of primary teeth by bacterial 

plaque.
[44]

 Early and prolong period of chemotherapy 

causes decayed teeth in the primary dentition.  

 

Decayed, missing, and filled teeth scores are found no 

significant difference between leukemic children,
[103]

 due 

to maintenance of oral hygiene. Caries' teeth before and 

after chemotherapy are found no significant 

difference.
[104]

 Prolonged antifungal drugs cause caries 

tooth,
[105]

 sugar-containing nystatin results decrease 

salivary flow. Dental plaque is attached to the dental 

surface cause fermentation and infections.
[46] 

Chemotherapy causes an inflammatory change in oral 

mucosa thus preventing maintenance of oral hygiene.
[106-

07]
 Children should be prohibited from the use of 

mechanical dental cleansing aids as it triggers bleeding 

tendencies. Alkaline saline rinses warm water with salt 

and sodium bicarbonate are useful.
[108]

 The children 

should maintain oral hygiene by Chlorhexidine mouth 

wash during the period of chemotherapy.  

 

Dental Anomalies 
During chemotherapy the dento-alveolar complex is 

affected at the time of its formation.
[109]

 The association 

depends on age at diagnosis, type, and doses of 

chemotherapy.
[110-15] 

Chemotherapy affects healthy cells 

at proliferative stages of the growing tooth buds. The 

younger age children have more destructive effect than 

older. Higher the dose more toxic effect to dento-alveolar 

complex. It interferes with DNA synthesis, replication, 

RNA transcription, and cytoplasmic transport 

mechanisms. It also causes hypomineralization or 

hypomaturation of the enamel of tooth and formation of 

short, thin, tapered root.
[110]

 Defective enamel and dentin 

are found as deformed, discolored crowns.
[115] 

Dental 

anomalies during chemotherapy are 82%
[116]

, 80%
[117]

, 

and
 
28%.

[118]
 The dose, duration, and drugs should be 

approptiately adjusted before treatment.  

 

Prolonged Effect  

The age of the child is important during 

odontogenesis.
[119-21] 

The changes are microdontia, 

agenesis, change in crown or root, defective 

mineralization, and late eruption. There is alteration in 

tooth size, shape; growth center maturation of facial 

bones.
[122]

 Children before 5 years are found with more 

severe dental defects and immature teeth than after 5 

years.
[19]

 Delay in dental development, hypoplasia, and 

microdontia are found in children who received a 

prolonged period of chemotherapy.
[116]

 

 

Dental Maturation 
Cyclophosphamide causes more malformed teeth than 

vincristine because of increased secretory activity on 

microtubules and microfilaments during developmental 

stage. Long term chemotherapy causes soft tissue 

deposits, severe gingivitis and periodontal involvement, 

dentofacial and tooth abnormalities or agenesis, and root 

hypoplasia.
[91]

 Hypodontia are common with prolonged 

therapy that affect growing tooth buds and developing 

tooth.
[45] 

The effect on bone, soft tissues, and blood 

vessels are less in growing children.
[110]

 Dental 

development, microdontia, malformed teeth, changes in 

histology of odontoblasts, basal pulp are observed.
[111-13]

 

Dental agenesis, microdontia, taper roots, short roots 

teeth, enlarged pulp chambers, hypoplasia, 

supernumerary teeth ate also reported.
[117]

 The 

odontoblastic activity alters the morphology of a 

developing tooth.
[111,123] 

Hypoplastic teeth are associated 

with the duration of treatment.
[124]

 The craniofacial 

abnormalities are more common in younger age 

children.
[125]

 Chemotherapy causes microdontia, tooth 

agenesis, and enamel dysplasia.
[126]

 Root tapering or 

narrowing, blunting of root apex, and loss of root length 

are also reported.
[127]

 Colchicine, vinblastine, and 

cyclophosphamide alter odontogenesis.
[128]

 We have also 

four some patient with such anomalies. The younger age 

is prone to have root stunting, microdontia, hypodontia, 
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taurodontia, and retention of primary dentition than 

older.
[129] 

The maturation defect is found before 5 

years.
[128-30]

 The secretory over activity of 

chemotherapeutic agents in developing tooth buds causes 

loss of tooth structure that leads to hypoplasia of 

mandible, short root teeth. The enamel hypoplasias are 

more common in anterior than posterior teeth. These are 

found when exposed to cytotoxic therapy and results 

altered ameloblasts during secretory or postsecretory 

phase,
[130-34]

 immature teeth are more commonly affected 

than mature teeth.
[135] 

 

Principle of Management
 

Parents should be well informed to maintain oral hygiene 

practice of their child throughout therapy.
[136]

 Health care 

providers should educate regarding good oral hygiene 

schedule.
[137]

 Early initiation of antifungal therapy is 

fundamental to prevent mucositis because its delay is 

associated with increased mortality due to 

candidemia.
[138]

 Soft toothbrush is an effective method to 

reduce the risk of bleeding, gingivitis.
[139]

 Chronic 

periodontal infection should be treated chlorhexidine 

mouth wash.
[29,140]

 Sodium bicarbonate mouth wash or 

saline are used to dilutes mucous secretion which 

moistens oral mucosa, increases oral pH and inhibition 

colonization of Candida albicans.
[141]

  

 

Oral pediatric medications contain sucrose which makes 

patients susceptible to dental infections. Dental caries or 

mucositis are prevented with fluoride supplements and 

neutral fluoride rinses or gels. Chlorhexidine mouth 

wash is effective to suppress virulent micro-

organisms.
[142]

 If needed, the operation area must be 

sterile and no bony edges margin remains there before 

closure of the wounds.
[143]

 A tooth can be extracted when 

platelet count 50,000/mm
3
, but a minimum 100,000/mm

3 

is required for the extraction of an impacted tooth.
[144]

 

The local hemostatic must be applied to stop further 

bleeding. A fixed orthodontic appliances act as 

mechanical irritants thus potentiates secondary 

infections.
[145]  

 

Before Chemotherapy 

Identification, removal, elimination of infective sources, 

local irritants or dormant lesion; a reminder to maintain 

oral hygiene; and know about acute, late 

complications.
[146]

 Consultation with a dentist about the 

present condition and make a schedule of treatment. The 

patient should have a medical history, hematological test, 

oral examination including x-ray, and protocol of 

treatment. In medical history; disease type, stage, 

prognosis, treatment; surgery or chemotherapy, 

medications; allergies, hematological status; complete 

blood count, coagulation status, immune status, and 

presence of catheter are ensured. The American Heart 

Association (AHA) recommends antibiotic prophylaxis 

only during placement of devices to prevent 

infections.
[147-48]

 The dentist should examine the oral 

cavity: removal of periapical lesions if any and 

periodontal health status, checking for any dental aids 

and removal of infected prostheses and x-ray peri-apical 

and panoramic view should be done if required. Before 

chemotherapy, prophylactic chlorhexidine mouth wash 

should be started and removal of tartar is being 

ensured.
[19] 

The non-viable teeth, artificial dentures, or 

any dental plug should be extracted.  

 

During Chemotherapy 

The children should maintain oral hygiene; and should 

avoid secondary infections; awareness for infection free 

oral cavity. The most frequent oral complication during 

chemotherapy is mucositis. The children are associated 

with neutropenia.
[146,149]

 Ensure the treatment of 

mucositis, oral ulcer, oral thrush, xerostomia. They 

should perform oral hygiene with chlorhexidine rinses 

and fluoridation. Analgesics (paracetamol) are given for 

relief of pain. Non-steroidal anti-inflammatory drugs 

(NSAIDs) should not be prescribed. Antibiotics should 

be adjusted based on the renal function test. No elective 

dental treatment is indicated but emergency oro-dental 

care is given when required.
[147]

 

 

Importance of Mucositis: Oral mucositis is painful 

affects dietary intake and quality of life.
[150] 

It develops 

within two weeks of chemotherapy,
[151-52]

 erythema of 

oral mucosa leads to erosion, ulceration, and excoriation. 

(Figure 3 A,B).  

 

          
(A)                    (B) 

Figure 3: Extensive mucositis, tooth infection both 

upper and lower jaw. (A, B) 
 

Mucositis is found in the non-keratinized area in oral 

cavity.
[153]

 The severity of mucositis is related to the dose 

of chemotherapy.
[154]

 It causes severe pain and weight 

loss (≥5%) compared to normal,
[155]

 compromises the 

outcome of therapy.
[156]

 Good oral hygiene practice 

decreases mucositis.
[51]

 The dose of chemotherapeutic 

agents should be adjusted meticulously.  

 

Assessment of Oral Mucositis.
[157]

 World Health 

Organization (WHO) established assessment scales for 

oral mucositis. Grade I and grade II oral mucositis 

requires a soft brush using fluoride gel toothpaste and 

rinse with salt and bicarbonate solution. Grade III oral 

mucositis requires salt and bicarbonate solution wash 3-4 

times a day. Grade IV oral mucositis requires to wash the 

oral cavity with salt and bicarbonate solution 3-4 times a 

day. WHO,
[11]

 National Institute of Health and National 

Cancer Institute:
[158]

 reported oral assessment guidelines: 

Grade 0: asymptomatic or mild: no maneuver is required, 

Grade 1: moderate pain, no difficulties with oral intake; 

modified diet is advised, Grade 2: severe pain, 

difficulties with oral intake, Grade 3: life-threatening 



www.wjpls.org 

 

34 

Hafiz et al.                                                                                        World Journal of Pharmaceutical and Life Science  

condition, an urgent maneuver is required, Grade 4: 

patient is expired.  

 

The health care providers require early assessments to 

identify oral complications. They should teach the 

patients how to perform oral assessments correctly so 

that they can report any change in the oral cavity. Pre-

chemotherapy dental evaluation, mouth-care, antibiotics, 

and analgesic decreases oral discomfort and 

complications.
[159]

 Mucositis more or less found in every 

patient with chemotherapy which can be controlled but 

severe mucositis must be handled properly.  

 

Oral Care Plan
[157]

 First step to prevent mucositis is the 

maintenance of oral hygiene. Incidence and severity of 

mucositis decrease pain that have followed the ideal 

method of tooth brushing and mouth wash with 0.9% 

saline rinse.
[160]

 Soft toothbrushes with normal saline 

gurgling prevent colonization. Oral hygiene practice 

should be started 24 hours before 10 days following 

chemotherapy. Oral lesions decrease in severity and 

duration with regular with chlorhexidine mouth wash.
[161] 

Bottles of mouthwash with chlorhexidine decrease 

infections and other complications.  

 

Prevention of Oral Mucositis
[152]

 Various agents are 

used for the prevention of oral mucositis. Multinational 

Association for Supportive Care in Cancer 

(MASCC)/International Society of Oral Oncology 

(ISOO) has developed clinical guidelines: (1) control of 

pain (2) nutritional supplement (3) decontamination of 

oral cavity (4) palliation of dry mouth (5) bleeding 

management and drug for mucositis. 

 

Control of Pain
[152]

 Mucositis seriously affects 

nutritional intake, oral care, and quality of life because of 

pain. Mouth rinses with saline, ice chips, and topical 

mouth wash with 2% viscous lidocaine relieve pain. A 

stepwise approach of oral wash (saline solution, sodium 

bicarbonate), topical lidocaine, benzocaine, 

diphenhydramine mouthwashes, lidocaine, and 

combinations of aluminum hydroxide; magnesium 

hydroxide, simethicone, and mucosal surface protectants 

sucralfate solutions are recommended. If no 

improvement with these drugs systemic analgesics are 

advocated.
[162]

 

 

Nutritional Support
[152] 

Nutritional intake in leukemic 

children is severely affected with oral mucositis. It alters 

taste sensation during chemotherapy.
 [157] 

A nasogastric 

tube is required who are susceptible to extensive 

mucositis. These children are increased risks of infection, 

electrolyte abnormalities, and cholestatic liver 

disease.
[163] 

Parenteral nutrition should be given who fail 

to maintain adequate oral nutrition. Nutritional 

improvement is vital for a good outcome.  

 

Decontamination
[157]

 Microbial colonization in oral 

mucosa exacerbates the severity of oral mucositis in 

leukemic children. Decontamination will reduce the 

severity of mucositis. Severe mucositis is three times 

more common to develop septicemia than without 

mucositis.
[11,157]

 Chlorhexidine is an effective 

antimicrobial agent and topical prophylactic against oral 

mucositis and candidiasis. It is a local anesthetic, anti-

inflammatory agent against the antimicrobial activity. 

Benzydamine is found with more mucositis (48%) than 

chlorhexidine (26%). Chlorhexidine cause decreased 

evidence of pain, difficulty in eating, chewing and 

swallowing.
[164]

 Chlorhexidine mouthwash is preventive 

against contamination of oral infection and keeps the oral 

cavity healthy in immunocompromised children.  

 

Prevention of Dry Mouth
[152] 

Children are often 

developing sudden or permanent dry mouth, decreased 

salivation which potentiates inflammation of oral tissues 

increases the risk of local infection, and makes 

mastication difficult. They are advised to take a small 

amount of water to reduce dryness, rinse with baking 

soda to clean, lubricate oral tissues. Chewing gum and 

cholinergic drugs are added to stimulate salivation. 

Frequent taking of a small amount of fluid is encouraged.  

 

Local Bleeding
[152]

 Fibrin glue or gelatin gauge can be 

used to control local intra-oral bleeding. In some 

situations, Tranexamic acid can be given locally to 

control bleeding.  

 

After Chemotherapy 
ALL children should maintain good oral hygiene to the 

prevention of infection. The children with xerostomia, 

trismus, mucositis should be follow-up every 6 months’ 

interval. Moderate to severe mucositis should follow-up 

for any change in oral mucosa for five years (risk of 

relapse is reduced when a patient is no longer on 

chemotherapy).
[147,165]

 Pediatric Hemato-Oncologist and 

dentists should consult on the immune status of the child 

and they should inform about the importance of oral 

hygiene, mouthwashes with chlorhexidine, and elective 

dental treatment.
[147]

 The parents are advised to ensure 

improved nutritional support of their child throughout 

therapy. 

 

Recent Update 

Zinc Supplement: Zinc is a micronutrient that is found 

with a deficient state of the disease. It causes epithelial 

and mucous membrane stabilization and should be given 

from the beginning of treatment. The specific role of zinc 

concerning taste perception is unknown, but this is a 

recognized cofactor of alkaline phosphatase, the most 

abundant enzyme within the taste bud membrane. This 

may play a pivotal role in the confirmation of proteins 

which involved in the regulation of pores of taste bud 

microvilli.
[166-67]

 Role of zinc gluconate in the 

management of abnormal test sensation in non-cancer 

patient improve the general gustatory function and 

general mood scores in patients with dysgeusia.
[76] 

Zinc 

supplement therapy thus prevent altered taste sensation 

and should be practiced in ALL during chemotherapy.  
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Cryotherapy:
[154] 

Application of ice chips in the mouth 

causes poor entry of drugs to oral mucous membranes 

due to vasoconstriction and poor blood flow. Ice reduces 

the severity of oral mucositis.
[168-70] 

Management of oral 

mucositis with 2% lidocaine rinses along with 0.12-0.2% 

chlorhexidine is an ideal alternative.
[162]

 A regular spray 

containing collagen precursor amino acids with sodium 

hyaluronate found the immediate and excellent result to 

relieve pain and rapid healing of the mucous 

membrane.
[171]

 Chlorhexidine mouth wash should be 

practiced from the initial day throughout the maintenance 

period.  

 

Growth Factors:
[152]

 Growth factors stimulate epithelial 

cell proliferation. It significantly decreases the incidence 

of oral mucositis in ALL receiving high-dose 

chemotherapy.
[172]

 Intravenous Human Fibroblast 

Growth Factor-20 recently in a clinical trial is 

administered intravenously for treatment and prevention 

of oral mucositis.
[173]

 Though intravenous growth factors 

not usually practiced; but could be given during high 

dose methotrexate therapy in leukemic children.  

 

Anti-inflammatory Drugs:
[152] 

Non-steroidal anti-

inflammatory drugs (NSAIDs) inhibit cytokine (TNF-α). 

In general, NSAIDs are known to have anti-

inflammatory properties, including suppression of the 

cyclooxygenase pathway and inhibition of the production 

of pro-inflammatory prostaglandins. Benzydamine 

hydrochloride has been shown to inhibit inflammatory 

cytokine production, such as TNF-α and IL-1β. 

Benzydamine hydrochloride mouth wash reduces the 

severity of oral mucositis in children receiving 

chemotherapy.
[174]

 

 

Antioxidants: N-acetyl cysteine can stimulate 

glutathione synthesis and scavenge free radicals. N-

acetyl cysteine inhibits the activation of NF-κB, leading 

to an increase in an inflammatory response. N-acetyl 

cysteine significantly reduces the incidence of severe 

oral mucositis in the immunocompromised patient.
[175]

 

 

Glutamine:
[157]

 During chemotherapy glutamine stores 

decreases which results from the development of oral 

mucositis.
[176] 

Glutamine supplement decreases the 

duration of mucositis and pain.
[177] 

Glutamine can be 

practiced in children to prevent mucositis in leukemic 

children. 
 

 

Sucralfate:
[157]

 The basic principle for the protective 

action of sucralfate is an enhancement of natural 

defensive mechanisms thus stimulating mucus secretion, 

bicarbonate, prostaglandin release, and mucosal cell 

renewal.
[178]

 The children who received sucralfate 

suspension developed 58% bacterial colonization 

compared to 92% who not received sucralfate. About 

58% of children received this suspension complains of 

no oral pain compared to 25% receiving placebo.
[179]

 

Sucralfate suspension should be given from the 

beginning of chemotherapy preventing infections and 

pain.  

 

Palifermin:
[157]

 About 88% of patients receiving placebo 

are found in grade II or higher mucositis, compared to 

only 44% of palifermin treated children (44%). This 

stimulates proliferation, differentiation, and migration of 

epithelial cells throughout the gastrointestinal tract thus 

prevents mucositis.
[180] 

Palifermin prevents mucositis and 

speeds the healing of severe sores in the mouth. 

 

Low Dose Laser Therapy:
[152]

 Low dose laser therapy 

stimulates healing of wounds in oral mucositis of 

leukemic children,
[169] 

through the acceleration of 

mitochondrial ATP, growth factors release, excessive 

fibroblasts production, detoxification of free radicals, 

excess microcirculation. It significantly reduces the 

incidence and duration of grades 3 and 4 oral mucositis. 

Low dose laser therapy decreases chance of secondary 

infection thus rapidly progress to healthy nutrition.
[181]

  

 

Mucosal Barrier: Mucosal coating agents are effective 

to provide a temporary physical barrier. Water-soluble 

lubricating agents moisten mucosa if the patient 

developed dry mouth. Amifostine, Topical Vitamin E, 

Topical Beta-carotene, Prostaglandin E Lozenge, 

Glutamine, Granulocyte Colony Stimulating Factor have 

been proposed a mucosal barrier to prevent oral 

mucositis:
[182] 

Regular intake of a small amount of water 

washes out food debris and keeps the mouth moist; 

provide a temporary mucosal barrier to prevent infection 

in leukemic children.  

 

CONCLUSION 
 

The key to success in maintaining a healthy oral cavity 

during cancer therapy is patient compliance. Mucositis, 

gum bleeding, oral ulceration, cavities, oral pain, 

dysgeusia, and dry mouth are common during 

chemotherapy in ALL. Chlorhexidine mouth wash and 

toothpaste containing fluoride gel is an effective tool. 

Zinc has epithelial and mucous membrane stabilization, 

taste perception, and regulation of pores in taste bud 

microvilli. Children should rinse mouth and lubricate 

with baking soda. Chewing gum and cholinergic drugs 

control pain and stimulate saliva secretion. Benzydamine 

hydrochloride mouth wash, N-acetyl cysteine, Sucralfate 

prevent dental caries, pain, xerostomia, and mucositis. 

Ice chips cause poor entry of drugs to oral mucosa, 

vasoconstriction, poor blood flow, and reduces the 

severity of mucositis. Low dose laser therapy is 

instrumental to decrease the chance of secondary 

infections. Intravenous Human fibroblast growth factor-

20 can be administered intravenously to prevent oral 

mucositis. Palifermin stimulates the proliferation and 

differentiation of epithelial cells. Amifostine, Topical 

Vitamin E, Topical Beta-carotene, Prostaglandin E 

Lozenge, Glutamine, Granulocyte Colony Stimulating 

Factor provide as oral lubricating agents. The 

participation of pediatric dentists, nutritionists, and 

counselors in the hematology and oncology team is of 
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irrefutable importance in reducing complications before, 

during, and, after treatment in ALL. 
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