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Abstract 

Chronic kidney disease (CKD) in childhood is a progressive and irreversible 
condition that affects multiple organ systems, including the oral and dental 
structures. This review article provides a comprehensive overview of the oral 
manifestations of CKD in pediatric patients and discusses appropriate dental 
management strategies. As the prevalence of CKD in children has increased in 
recent years, awareness of its oral implications has become increasingly 
important for pediatric dentists. Children with CKD commonly present with 
distinct oral findings resulting from metabolic disturbances, uremia, altered 
saliva composition, and long-term medical treatments. Although these patients 
often have inadequate oral hygiene and a carbohydrate-rich diet, several studies 
report a lower prevalence of dental caries compared to healthy peers. This 
paradox is mainly attributed to increased salivary urea levels, higher buffering 
capacity, and an alkaline oral environment, which inhibit acidogenic bacteria. 
However, the same salivary changes contribute to increased dental calculus 
formation. Additional oral findings include halitosis, gingival and periodontal 
alterations, oral mucosal pallor due to anemia, bleeding tendencies, and 
opportunistic infections, particularly in immunosuppressed or transplant 
patients. Renal osteodystrophy may affect the alveolar and supporting bone, 
increasing the risk of abnormal bone healing and jaw fractures following dental 
procedures. Moreover, medications commonly used in CKD management, such as 
cyclosporine and calcium channel blockers, may induce gingival overgrowth and 
xerostomia. Early identification of oral manifestations, regular dental follow-up, 
and preventive care are essential in children with CKD. A multidisciplinary 
approach involving pediatric dentists and pediatric nephrologists is crucial to 
ensure safe dental treatment and to improve both oral health outcomes and 

overall quality of life in this vulnerable population. 

 

Keywords: Chronic kidney disease, nephropathy, oral manifestations, pediatric 
dentistry, renal failure 

This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC-BY 4.0) (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, 

and reproduction in any medium, provided the original work is properly cited. 

Review Article              

https://www.jomdi.org/
https://doi.org/10.5577/jomdi.e250064
mailto:obsatilmis@ankara.edu.tr
https://doi.org/10.5577/jomdi.e250064
https://orcid.org/0000-0002-5609-1963
https://orcid.org/0000-0002-1433-0452
https://orcid.org/0000-0003-4192-2960
https://doi.org/10.5577/jomdi.e250064
https://creativecommons.org/licenses/by/4.0/


Satılmış et al. J Med Dent Invest 2025; 6: e250064 

www.jomdi.org 

 

 2 

1. Introduction 

 
Chronic kidney disease (CKD) is defined in the Kidney 
Disease Improving Global Outcomes (KIDGO) 2024 Clinical 
Practice Guideline as an abnormality in kidney structure 
or function that is present for over 3 months and has 
health implications. Regardless of the underlying cause, 
one or more markers of kidney damage (albuminuria, 
persistent hematuria, urine sediment abnormalities, 
electrolyte and other abnormalities due to tubular 
disorders, histologically detected abnormalities, 
structural abnormalities detected by imaging, history of 
kidney transplantation) or a decrease in glomerular 
filtration rate (GFR) <60 mL/min/1.73 m2 are diagnostic 
criteria for CKD (1). There are five stages of CKD, with 
stage 5 representing end-stage renal disease (GFR <15 
mL/min/1.73 m2) and requiring dialysis or 
transplantation for patient survival. CKD worsens the 
prognosis of all systemic conditions, such as 
cardiovascular disease and anemia. It affects many 
organs, including the heart, lungs, brain, and intestines 
(1, 2). 

The most common causes of CKD in childhood in our 
country are urological problems, cystic diseases of the 
kidney, and primary glomerulonephritis (3). Loss of the 
regulatory and excretory functions of the kidneys causes 
many complications, with oral symptoms and 
implications for dental care (4). CKD and poor oral health 
are associated, and their significant impact on each other 
has been well documented in the literature. Many 
systematic reviews and meta-analyses have shown a 
strong association between CKD and poor oral health. 
Many intraoral findings, such as poor oral hygiene, 

changes in the composition of saliva, hypoplastic defects 
in dental hard tissues, halitosis due to metabolite 
production, gingival and periodontal changes, calculus 
formation, and oral mucosal changes due to anemia, are 
observed in many patients with CKD (5-8).  

This review aims to provide an up-to-date evaluation 
of the oral and dental health status, intraoral findings, 
and necessary dental approaches in children with CKD. 

 
 

2. Clinical and research consequences 
 
2.1 Dental Caries and Changes in Saliva 
Composition 

 
The bidirectional relationship between oral health 
parameters and dental caries in children with CKD 
remains a topic of debate in the dentistry literature. The 
results of studies conducted on children with CKD, in 
particular, show that the prevalence of dental caries is 
lower in these patients despite poor oral care (9-13). It 
is expected that children with CKD are more prone to 
dental caries due to frequent poor tooth brushing habits, 
dry mouth, and a diet that is unsuitable for the 

microflora that predisposes them to caries (2, 11, 14-16). 
Therefore, although there is an increased risk of dental 
caries due to nutrition in children with CKD who are 
recommended a relatively low-protein and high-
carbohydrate diet, lower rates of caries are detected in 
these patients. The presence of highly buffered and 
alkaline saliva due to high urea and phosphate 
concentrations is reported as a reason for this. In this 
context, it would not be incorrect to say that the level 
of caries susceptibility in children with CKD is closely 
related to saliva characteristics. Many studies have 
confirmed that individuals with CKD have a more alkaline 
oral pH and higher salivary buffering capacity than 
healthy individuals (11, 14, 17). As mentioned, the high 
pH of the oral environment and the high buffering 
capacity of saliva in these patients are mostly due to the 
high ammonia concentration originating from urea 
hydrolysis in the oral environment (15, 17), which 
creates an unfavorable environment for acidogenic 
bacteria in children with CKD, providing a satisfactory 
explanation for the low caries rate in these patients. 
However, calcium overload in children with CKD 
increases as a result of the disorders in the calcium-
phosphate mechanism and the use of calcium-based 
phosphate binders (10, 18, 19). In relation to this, the 
increase in salivary pH, the decrease in salivary 
magnesium levels, and probably the decrease in 
glomerular filtration rate and urinary excretion, and the 
high salivary urea and phosphate levels in these patients 
cause calcium phosphate and calcium oxalate crystals to 
precipitate on the surfaces of dental hard tissues, thus 
leading to dental calculus accumulation. This situation 
causes a tendency towards dental calculus accumulation 
rather than dental caries in these patients (9, 12, 13, 
20). In addition, it has been shown that another reason 
for the lower incidence of dental caries in individuals 
with CKD is related to the composition of saliva and that 
bacterial end products in dental biofilms are rapidly 
neutralized by urea hydrolysis at an increased salivary 
pH. In this regard, some studies have indicated that the 
accumulation of Streptococcus Mutans and Lactobacillus 
strains, which play an important role in the initiation and 
progression of dental caries, is lower in individuals with 
chronic renal failure (CRF) (14). When studies on this 
subject are examined, a study comparing the oral 
bacterial colonies of children with CKD and their healthy 
peers found that the levels of S. Mutans and 
Lactobacillus in the saliva of children with kidney disease 

were significantly lower. This situation can be shown as 
another reason that sheds light on the change in the 
caries balance in children with CKD (11, 14). Although 
many different indexes are used to detect dental caries 
in children, indexes such as dmft/s, DMFT/S, and the 
International Caries Detection and Assessment System II 
(ICDAS-II) are generally preferred in studies conducted 
on patients with CKD and the relationship between these 
diseases and dental caries due to their less complex 
nature (8, 10, 12, 13). When the studies on this subject 
in the dentistry literature were examined, Andaloro et 
al. (10) reported a higher rate of caries-free children 
with CKD than healthy children without any disease in 
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their study conducted on children with an average age of 
10-11 (range 5-16). Studies have shown the presence of 
high buffered/alkaline saliva and low salivary flow rate 
due to high urea and phosphate concentrations in 
patients with CKD, despite the carbohydrate-rich diet 
required to reduce the renal workload, as mentioned 
above. Similarly, Sezer et al. (12) reported that the 
presence, severity, and activity of dental caries in 
healthy children were higher than those in patients with 
CKD (stages 1-3 and 4-5) and kidney transplant 
recipients. The authors attributed the higher prevalence 
of caries in systemically healthy children in this study, as 
in other studies, to the similar reasons mentioned above. 
However, some studies have investigated the 
relationship between serum biomarkers and dental caries 
in children with CKD. Sezer et al. (13) reported that they 
detected negative and statistically significant 
correlations between serum hemoglobin and creatinine 
levels and DMFT index scores in pediatric patients with 
CKD, and in this context, they emphasized that it is 
important for both dentists and medical professionals to 
evaluate serum biomarker levels in terms of oral health 
during treatment and follow-up sessions. 

Oral hygiene training also plays a vital role in 
defining the relationship between these diseases and 
dental caries in children with CKD. In fact, it is observed 
that nephropathic children and their parents/caregivers 
receive more oral health services and 
training/information on this subject compared to other 
pediatric patients and their relatives (10, 21). 
Accordingly, it is essential and necessary to support and 
verify with further prospective clinical studies whether 
the low prevalence of caries in pediatric patients with 
CKD is due to urea balance and saliva buffering capacity 
or improved oral hygiene in these patients with special 
needs.  

 

2.2. Dental Hard Tissue Diseases and 
Hypoplastic Defects 
 
Developmental defects of enamel vary in clinical 
appearance, including intrinsic defects (presence of 
opacity in smooth enamel, lack of translucency, localized 
patchy areas of enamel, or dark enamel), irregular thin 
or missing areas of enamel, and malformed dental 
crowns. The severity of developmental enamel defects is 
closely related to the timing, degree, and duration of the 
deterioration during tooth development (22). However, 
numerous cross-sectional studies in the dental literature 
have confirmed that children with CKD have higher rates 
of enamel defects than their healthy peers. The 
prevalence and severity of enamel defects associated 
with CKD are directly related to the character of the 
kidney disease, and both primary and permanent teeth 
can be affected (10, 11, 22-24). The etiology of enamel 
defects in patients with CKD is suggested to be 
hypocalcemia, decreased serum 1,25-
dihydroxycholecalciferol levels, and impaired 
mineralization due to high serum phosphate, parathyroid 
hormone, and fluoride levels (12, 20). 

In contrast, numerous drug effects and metabolic or 
pathophysiological changes associated with chronic 
kidney diseases and their treatment also affect the 
formation, development, and calcification of teeth, and 
studies on this subject have reported that developmental 
enamel defects are more common in these patients (10, 
14, 24, 25). Koch et al. (26) reported that renal diseases 
may affect enamel formation of primary teeth in the 
early postnatal period and that various enamel lesions 
may also be seen in permanent teeth. Similarly, Al-
Nowaiser et al. (9) reported in their studies that the 
incidence of developmental enamel defects was higher 
in patients with CKD than in healthy individuals. Sezer et 
al. (12) reported that the percentage of developmental 
enamel defects in children with CKD, which is 
categorized by stages of severity and is in stages 1-3 and 
4-5, is higher than in healthy children. Differences in the 
characteristics of enamel lesions associated with chronic 
kidney disease have been reported in the dentistry 
literature. In this regard, Nunn et al. (27) emphasized 
that diffuse opacities are observed at the highest rate, 
followed by opacities with defined borders and 
hypoplasia. Barlak et al. (8) also reported that 
approximately half of the patients with chronic kidney 
failure have variable degrees of enamel hypoplasia in at 
least one of the existing teeth in the mouth.  

In individuals with CKD, regarding the presence of 
enamel defects, Ertuğrul et al. (14) reported that 
pathological pigments formed due to uremia during 
tooth development may settle in the dentin matrix and 
cause brown intrinsic discolorations. In addition, the 
authors suggested that discoloration and enamel defects 
may occur as a result of tetracycline administration to 
hemodialysis patients for infection treatment during the 
calcification process of the affected teeth. In the same 
study, ferrous sulfate used in the treatment of anemia 
was held responsible for the extrinsic brown staining 
associated with CKD patients (14). Based on this point, it 
is possible to say that enamel defects observed in 
children with CKD may be due to both disease-related 
reasons and agents used in the treatment of these 
diseases. 

Enamel defects in patients with CRF can also be a 
risk factor for dental caries, and rough or cavitated 
surfaces can facilitate bacterial/plaque accumulation. In 
this context, plaque removal is prevented, providing an 
environment for the development of caries lesions. 
Moreover, in patients with kidney disease, the enamel 

hardness of teeth severely affected by enamel defects 
decreases, and the probability of abrasion by forces 
generated during normal biting and chewing is higher 
(22). CKD negatively affects the enamel structures of 
developing teeth, and the most severe enamel defects 
are caused by renal dysfunctions that exist at a young 
age (11, 27).  

In this context, it is recommended that both 
dentists and medical professionals regularly monitor 
patients with CKD and that necessary medical and dental 
measures are taken in a timely manner (11). 
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2.3 Halitosis 
 
Poor oral hygiene decreases salivary flow, increases the 
pH of plaque, and causes ammonia odor due to uremia, 
which may affect the levels of volatile sulfur compounds 
(VSC) in patients with CKD (28, 29). In addition to high 
salivary urea concentration, increased salivary 
phosphate and protein concentrations and changes in 
salivary pH are the causes of halitosis and metallic taste 
in patients with CKD (7). 

 

2.4. Gingival and Periodontal Changes 
 
Regardless of the medications used in patients with CKD, 
gingival enlargement due to lack of oral hygiene and 
plaque accumulation or gingival hyperplasia-like 
conditions may be observed during tooth eruption 
periods (27, 30). Oral hygiene should be maintained to 
reduce inflammation associated with this condition (20, 
30). There are different opinions regarding the incidence 
of gingivitis in patients with CKD. Some studies have 
reported that the incidence of gingival inflammation is 
low or the same as that in the healthy group (9, 20). It 
has been suggested that gingivitis in patients with CKD is 
reduced due to immunosuppression and uremia, which 
may alter the inflammatory response to bacterial plaques 
in the gingival tissue. It has also been suggested that 
decreased hemoglobin levels may lead to pallor and mask 
inflammatory signs in the gingiva (9, 20, 27). In contrast, 
some studies have reported increased levels of gingivitis 
in these patients (10, 16). These studies concluded that 
chronic uremia does not affect the defense of 
periodontal tissues against microbial plaque (31, 32). 

High gingival scores in CRF patients may be attributed to 
high plaque levels that may occur due to general medical 
conditions and prolonged hospitalization and to 
increased inflammation in the tissues due to systemic 
conditions that alter local tissue homeostasis (10, 16). In 
these patients, increased ammonia levels in saliva are 
potentially cytotoxic to gingival tissues. Ammonia causes 
gingival inflammation by increasing the permeability of 
the sulcular epithelium to other toxic or antigenic 
substances (5, 33, 34). 

A two-way relationship between CKD and 
periodontal disease has been reported (4, 9, 15, 35). 
Immunosuppression in patients with CKD contributes to 
the development of a maladaptive, uncontrolled, and 
persistent inflammatory state in patients. Bacteria 
responsible for periodontal disease escape the immune 
system and cause prolonged inflammation, contributing 
to systemic inflammation and exacerbating the 
progression of CKD and its complications. Furthermore, 
the immune impairment caused by CKD leads to bacterial 
colonization and persistent, long-term inflammation of 
the periodontium (5, 33, 34). Periodontal treatment in 
children with chronic kidney disease should be performed 
in cooperation with pediatric nephrologists and, if 
necessary, with the participation of periodontologists. 

 

2.5 Oral Mucosal Changes 
 

One of the most common oral manifestations of chronic 
kidney diseases in children is oral mucosal pallor due to 
anemia. This is due to a decrease in erythropoietin levels 
and related anemia  (36). Platelet aggregation changes 
with uremia observed in CKD. Uremia is a term that 
includes all abnormalities caused by CRF and is used 
synonymously with CRF (8). Intraoral soft tissues become 
prone to ecchymosis, petechiae, and bleeding, 
especially in patients who use heparin and other 
anticoagulants for hemodialysis treatment in the last 
stages of the disease (37).  

Another complication associated with uremia is 
uremic stomatitis, which occurs in advanced renal 
failure with increased blood urea nitrogen (BUN) levels 
(7). Stomatitis, mucositis, and glossitis may cause pain 
and inflammation of the tongue and oral mucosa. 
Changes in taste sensation bacterial and candidiasis 
infections may develop depending on the underlying 
renal disease (7, 38). In CKD, especially in transplant 
patients, Candida infection may be observed due to the 
loss of resistance ability against infections due to the 
drugs used and dry mouth (11, 39). Rezvani et al. (40) 
showed an increased risk of oral opportunistic infections 
such as candida, hairy leukoplakia, and cytomegalovirus 
(CMV) infection as a result of immunosuppressant 
treatment in adults with kidney transplantation. In 
another study conducted in children and adolescents 
who underwent kidney transplantation, the mentioned 
opportunistic infections were not found (41). In the same 
study, HPV-induced warts, which are frequently 
observed in organ transplant recipients, were observed 
on the upper lip of one of the patients participating in 
the study. These lesions spread through autoinoculation, 
and the mother of the patient reported that her child 
constantly touched the lesion (41). Based on the reasons 
mentioned, oral mucosa examination is quite important 
and essential in children with chronic kidney disease. In 
this regard, pediatric dentists should cooperate with 
pediatric nephrologists, and patients should be managed 
with a multidisciplinary approach and take precautions 
in terms of the treatment of oral mucosal lesions. 

 

2.6. Changes in Alveolar and Supporting 
Bone 

 

As mentioned earlier, in children with CKD, the 
production of the vitamin D metabolite necessary for 
calcium absorption may be inhibited. This disorder is 
compensated for by hyperactivity of the parathyroid 
gland, which leads to increased urinary phosphate 
excretion, decreased urinary calcium excretion, and 
increased calcium release from the bone.  The resulting 
manifestations of renal osteodystrophy include 
demineralization of the mandible and maxilla, loss of 
trabeculation, decreased bone thickness, partial or 
complete loss of lamina dura, giant cell lesions, “ground 
glass” appearance of bone, metastatic soft tissue 
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calcification, and abnormal bone healing after tooth 
extraction (socket sclerosis) (7, 20, 23). An increased risk 
of jaw fracture has been reported in patients who 
experience trauma or undergo intraoral surgery (42). In 
these patients, a detailed anamnesis should be obtained 
before dental procedures are performed, and treatments 
should be performed after consultation with a pediatric 
nephrologist. 
 

2.7. Conditions Caused by Medications and 
Medical Treatments  
 
CKD or the medications used to treat it can have a 
negative impact on oral and dental health. These effects 
vary depending on the severity, stage, and duration of 
the disease.  

Studies have concluded that nifedipine, a calcium 
channel blocker used in patients with CKD, causes 
gingival enlargement (9, 20). Cyclosporine used in 
patients undergoing organ transplantation has also been 
reported to cause gingival enlargement (16, 43, 44). It 
was reported that the prevalence of hyperplasia was 
lower in patients treated with tacrolimus after organ 
transplantation than in cyclosporine users (15, 27). In 
children treated with cyclosporine and nifedipine 
together, a higher rate of gingival overgrowth was 
observed than in those treated with only one of them. A 
decrease in gingival overgrowth was observed after the 
discontinuation of nifedipine and correction of oral 
hygiene (45).  

In a study conducted with pediatric and adolescent 
patients who underwent renal transplantation, oral 
ulcers were observed in children who used everolimus, 

an immunosuppressant, and it was stated that the 
relationship between this drug and oral ulcers had been 
previously described in other studies (41).  
In addition, anticholinergic drugs used in patients with 

CKD have been reported to cause dry mouth. 
Therefore, patients are advised to reduce their intake of 
dietary products that may lead to decreased saliva 
production (23).  

Patients with chronic renal disease who use 
medication should be consulted with a pediatric 
nephrologist before dental treatment. After a 
comprehensive evaluation, dental treatment should be 
initiated, and the patient should be managed using a 
multidisciplinary approach.     
 
 

 

3. Conclusion 
 
In addition to systemic involvement, chronic kidney 
diseases have various oral manifestations. Oral hygiene 
care in these patients may be inadequate due to 
prolonged treatment, hospitalization, and general health 
status. The oral health status of patients should be 
evaluated early, and necessary treatments should be 

planned in detail in consultation with a pediatric 
nephrologist. In addition, careful evaluation of relevant 
oral findings during routine examinations is important in 
terms of referring undiagnosed patients for early 
diagnosis. Pediatric dentists should inform and support 
the parents/caregivers of patients to ensure the best 
level of oral hygiene. 
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