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Abstract

Most of the patients with chronic renal failure experience oral symptoms as a consequence of body systems
alterations. Treatment methods for patients with renal failure include dietary changes, dialysis and renal transplant.
Both general practitioner and dentist must have the basic knowledge to deal with renal patients. Since the oral health
status may have in impact on the health status of the patients with renal disease, preventing odontogenic
inflammation must be started in the early stages, in the pre-dialysis period. This article reviews the oral and dental
disease manifestations before and after renal transplantation.
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ee Introduction
Chronic renal failure (CRF), a systemic disease with

an increasing incidence worldwide, is defined as a pro-
gressive decline of the kidney’s functional capacity as-
sociated with a reduced glomerular filtration rate [1].
Some of the common causes are: chronic glomerulo-
nephritis, hypertensive nephropathy, metabolic di-
sease (e.g., diabetes mellitus), congenital and heredi-
tary renal processes (e.g., renal polycystic disease) [2].

The progressive deterioration of the renal function
leads to a state of intoxication as a result of the accu-
mulation of metabolic waste products, known as ure-
mia. It affects  most body systems, the clinical features
being dependent upon the stage of renal failure and
the systems involved (heart and blood vessels, the
skeleton, endocrine and reproductive functions,
gastrointestinal tract, central and peripheral nervous
systems) [3]. As a result of these alterations most of the
patients have a wide spectrum of oral manifestation,
affecting the hard or soft tissues of the oral cavity.

The proper treatment for chronic renal failure aims
to correct the metabolic modifications and preserve
the remaining renal function. This includes dietary
changes such as reduced protein consumption, fluid
restrictions, high carbohydrate diet and of course vita-
min D supplements, lipid lowering agents and antihy-
pertensive treatment. Despite of this conservative ma-
nagement, most patients progress to end-stage renal
failure, requiring renal replacement therapy: dialysis or
even transplantation [2, 3].

The present article reviews the oral and dental
changes before and after transplantation in renal
patients.

Before transplantation
In this stage, 90% of the patients [4] with damaged

renal function present different hematologic and me-
tabolic disorders involving both the bone and soft
tissues structures [1].

Uremic patients may have an ammonia-like oral
odor and metallic taste as a result of increased concen-
tration of urea in saliva and its transformation into am-
monium [3, 5]. Even if the total amount of saliva is de-
creased [6], high urea concentration leads to an alkaline
pH which could contribute to increase the buffer
capacity and partially explain the low caries incidence
[7, 8, 9, 10] but although important tartar formation.

If the CRF begins earlier in life may appear delays or
alterations in eruptions [11, 12], enamel hypoplasia

secondary to disturbances in calcium and phosphorus
metabolism [11], which can affect both the primary
and permanent dentition [2, 3, 6, 11]. The severity of
hypoplasia is associated with the patient age at the
time of presentation of these metabolic disorders and
the length of time on dialysis [12]. Related to the same
disturbance in calcium and phosphorus metabolism
can be observed pulp narrowing and obliteration [11]
and pulp chamber calcification. During the conserva-
tive dental and prosthetic treatment of patients with
chronic renal failure the intact dentin was found to be
much softer than that of the healthy individuals. Pulp
narrowing may be observed incidentally or if the softer
and thicker predentin layer is not handle with care
when the dentist is preparing the tooth for restaura-
tion the pulp may be exposed [13]. Routine follow-up
is required to diagnose at an early stage any complica-
tion related to the obliteration. Severe erosions on the
lingual surfaces of the teeth may appear, being pro-
duced by frequent regurgitation and vomiting in-
duced by uremia and medication [2, 14]. Tooth mobili-
ty [3, 9], malocclusion, crowding can be also observed.
Because of the changes in maxillary bone, secondary
to renal osteodystrophy, periapical radiotransparen-
cies and root resorbtion are associated with mobile
teeth [2]. Painful responses to thermal and electrical
tests and percussion can appear [4].

“Renal osteodystrophy”, common in patients with
chronic renal failure, is a skeletal modification caused
by disorders in calcium and phosphorus metabolism,
increased parathyroid activity and abnormal vitamin D
metabolism [15]. The kidneys’ inability to secrete phos-
phate initiates secondary hyperparathyroidism charac-
terized by increased osteoblastic and osteoclastic acti-
vity [16]. Radiographic features of renal osteodys-
trophy in the maxilla and mandible are loss of lamina
dura, ground-glass appearance, loss of trabeculation,
abnormal post-extraction bone healing, radiolucent
giant cell lesions, metastatic calcifications of the soft
tissues [7, 17]. Cortical bone’s decrease or even loss can
be seen in areas such as: the mandibular angle, around
the maxillary sinus, mental foramen and mandibular
canal. The abnormal bone metabolism may lead to
resorption and deposition of sclerotic bone after
dental extractions called “socket sclerosis”. Temporo-
mandibular joint problems are also observed [18].
Pathologic fractures of jaw bones may occur which
complicate dental extractions and periodontal surgical
procedures [19]. 

Due to anemia, the gingivae in patient with CRF can
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eebe pale and the demarcation of the mucogingival
junction can be lost [5, 11]. The altered platelet aggre-
gation in uremia, added to the anticoagulants used in
hemodialysis, predisposes to ecchymosis, petechiae
and hemorrhages in the oral cavity [2, 9, 15].

Xerostomia, another common manifestation with a
prevalence of 73,2%,  is caused by the restriction in
fluid intake, the side-effects of medicaments, probably
salivary gland deterioration and/or oral-breathing [5].
Long-term xerostomia may predispose to caries and
gingival inflammation and can give rise to difficulties
with speech, denture retention, dysphagia, sore mouth
and even loss of taste [20].

Four types of uremic stomatitis have been
described clinically in renal failure: erythemo-pulta-
ceous, ulcerative, hemorrhagic and hyperkeratotic [2,
5, 7, 21]. These painful lesions usually appear on the
ventral surface of tongue and on the anterior mucosal
surfaces [14] and are resistant to treatment as long as
the urea levels remain high but heal spontaneously
within 2-3 weeks when the disease has been resolved
[21]. Common observations in CRF are lichenoid
reactions, often arising (but not always) as a conse-
quence of the associated drug therapy (beta-blockers,
diuretics) [3]. Candidiasis has been described in pa-
tients before and after renal transplant [3, 9].

There is a controversy in the literature related to
gingival inflammation in patients with CRF because
some studies reported low frequency of periodontal
disease due to immune suppression and uremia [11,
19] while other studies show higher frequency of gin-
givitis especially in children [22].

After transplantation
Immunosuppressant therapy is required to mini-

mize the risk of allograft rejection. The most commonly
used agents are: azathioprine, prednisolone, cyclospo-
rine and more recently, tacrolimus.

The most reported oral manifestation of kidney di-
sease is gingival enlargement secondary to drug thera-
py. Gingival hyperplasia can be induced by cyclospo-
rine (with a prevalence of 22 to 58% in different re-
ports) and / or calcium channel blockers such as niphe-
dipine, amlodipine, diltiazem, verapamil and princi-
pally affects the labial interdental papillae [3, 5, 11, 23,
24]. When is extended it also involves the gingival
margins and lingual and palatal surfaces [25]. Deficient
oral hygiene aggravates gingival enlargement [4, 23,
24, 26]. Children and adolescents may be more prone

to this drug-induced gingival hyperplasia than adults
but if oral hygiene is poor older people are also affect-
ed. Some studies have been suggested that using a
combined therapy (cyclosporine and calcium channel-
blocker) leads to an increased incidence and severity of
gingival enlargement [27, 28]. 

The cytomegalovirus infection (CMV) is a common
opportunistic infection in the immunocompromised
transplant patients [29, 30, 31] with an incidence of 50 to
70 % of them [32]. CMV infection usually occurs within
the first few months after the transplant procedure [11,
31, 33, 34, 35] and may be primary or secondary, as a
result of reactivation of a latent form of virus or re-infec-
tion with a new virus strain [9, 30, 32, 35].  This virus is re-
garded also as being involved in the etiology of mucosal
membrane and gingival overgrowth, ulcerative gingivi-
tis, lichen planus, periodontal abscess, juvenile and ag-
gressive periodontitis [33, 37, 38]. In immunocompro-
mised transplant patients, some studies have described
the CMV infection as atypical ulceration and focal necro-
sis in the mucosal membrane, sometimes co-infected
with Candida species, with various localizations. The
lesions were single or multiple, medium deep, with hard
raised edges, covered with a yellowish coating or pseu-
domembrane [36, 39, 40].

Oral candidiasis has been reported to be associated
with a great risk for systemic infection in patients after
renal transplantation, infections that can be fatal if
neutropenia persists [41]. A recent study in transplant
patients showed that the majority of patients who
developed fungal infections were orally colonized with
Candida albicans [42], while other studies found
Candida glabrata isolated with increasing frequency in
these patients [43].

Occasionally, hairy leukoplakia, secondary to im-
munosuppressant therapy, is associated with Epstein-
Barr virus and develops in lateral borders of the tongue
[3, 26].

A number of studies suggested that the drug-therapy
used posttransplantation may lead to epithelial dysplasia
and carcinoma of the lip [3, 26]. The frequency of post-
transplantation tumors is 2-4 folds compared to non-
transplanted population and even the localization of the
tumors is also different [44]. In renal transplanted
patients the most frequent tumors are: Kaposi’s sarcoma,
non-Hodgkin lymphoma [2], oral cancer and anogenital
tumors associated with various types of papilloma virus
[45, 46]. Some studies have found tumors in head and
neck region like skin, lip, oral and thyroid cancers [47].
Risk factors for posttransplant malignancies are: genetic
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infections predispose transplanted patients to specific
types of malignancies: Epstein-Barr virus frequently
associated with lymphoma and human herpes virus 8
associated with Kaposi sarcoma [48].

Another rare possibility to be considered in the dif-
ferential diagnosis of malignancy after renal transplan-
tation is transmission of a tumor via (micro)metastases
of an undiagnosed malignancy in the donor [49].

The oral and dental management of chronic renal
failure patients requires a detailed medical history, a
clinical examination and consultation with a nephrolo-
gist. The dentist must know the degree of CRF, the
medical conditions associated (hypertension, diabe-
tes) and the different repercussions of the associated
drug therapy upon the oral cavity because a compre-
hensive risk assessment facilitates the treatment plan.
Dental health of this kind of patients seems to be an
area lacking of attention. Promoting good dental hy-
giene decreases the risk of oral infections that may
influence the general health status of renal patients
before and after transplantation.

Because of the relatively high frequency of oral ma-
nifestations of the CRF,  the protocols from many trans-
plant centers may recommend or even require a dental
evaluation, identification  and treatment for the exis-
ting problems, knowing that infection is the major
complication of the renal transplant patients.

References:
1. Hamid MJAA, Dummer CD, Pinto LS. Systemic conditions,

oral findings and dental management of chronic renal failure
patients:General considerations and case report. Braz Dent J
2006;17:166-170.

2. Cervero A, Bagan Y, Roda R. Dental management in renal
failure: patients on dialysis. Med Oral Pathol Cir Bucal 2008;
13:419-26.

3. Proctor R, Kumar N, Stein A, Moles D, Porter S. Oral and dental
aspects of chronic renal failure. J Dent Res 2005;84:199-208.

4. Greenberg M, Glick M. Ship J. Burket’s oral medicine 11th ed.
BC Decker INC, Hamilton, USA; 2008.363-83.

5. De la Rosa García E, Mondragón Padilla A, Aranda Romo S,
Bustamante Ramírez MA. Oral mucosa symptoms, signs and
lesions, in end stage renal disease and non-end stage renal
disease diabetic patients. Med Oral Patol Oral Cir Bucal. 2006
Nov 1;11(6):E467-73.

6. Kho HS, Lee SW, Chung SC, Kim YK. Oral manifestations and
salivary flow rate, pH and buffer capacity in patients with end-
stage renal disease undergoing hemodialysis. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 1999;88:316-9.

7. Gudapati A, Ahmed P, Rada R. Dental management of patients
withrenal failure. Gen Dent. 2002 Nov-Dec; 50(6): 508-10.

8. Sobrado Marinho JS, Tomás Carmona I, Loureiro A, Limeres
Posse J, García Caballero L, Diz Dios P. Oral health status in
patients with moderate-severe and terminal renal failure. Med
Oral Patol Oral Cir Bucal. 2007 Aug 1;12(4):E305-10.

9. Klassen JT, Krasko BM. The dental health status of dialysis
patients. J Can Dent Assoc. 2002 Jan;68(1):34-8.

10. Bots CP, Poorterman JH, Brand HS, Kalsbeek H, Van
Amerongen BM, Veerman EC, et al. The oral health status of
dentate patients with chronic renal failure undergoing dialysis
therapy. Oral Dis. 2006 Mar;12(2):176-80.

11. Davidovich E, Davidovits M, Eidelman E, Schwarz Z, Bim-
stein E. Pathophysiology, therapy, and oral implications of re-
nal failure in children and adolescents: an update. Pediatr
Dent. 2005 Mar-Apr;27(2):98-106.

12. Woodlead J, Nowak A, Crall J, Robillard J. Dental abnormali-
ties in children with chronic renal failure. Pediatr Dent 1998;
24:281-5.

13. Galili D, Berger E, Kaufman E. Pulp narrowing in renal end
stage and transplanted patients. J Endod 1991;17(9):442-3.

14. Imirzalioglu P, Onay EO, Agca E, Ogus E. Dental erosion in
chronic renal failure. Clin Oral Investig 2007;11:175-80.

15. Kerr AR. Update on renal disease for the dental practitioner.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2001
Jul;92(1):9-16.

16. Tominaga Y, Johansson H, Johansson H, Takagi H. Secondary
hyperparathyroidism: pathophysiology, histopathology, and
medical and surgical management. Surg Today 1997;27: 787-92.

17. Johnson DW, Usherwood T. Chronic kidney disease – mana-
gement update. Aust Fam Physician. 2005 Nov;34(11):915-23.

18. Bots CP, Poorterman JH, Brand HS, Kalsbeek H, Van
Amerongen BM, Veerman EC, et al. The oral health status of
dentate patients with chronic renal failure undergoing dialysis
therapy. Oral Dis. 2006 Mar;12(2):176-80.

19. Martins CA, Siqueira WLB, Guimares Primo LSS. Oral and sali-
vary flow characteristics of a group of Brazilian children and
adolescents with chronic renal failure. Pediatr Nephrol 2008;
23:619-24.

20. Porter SR, Hegarty A, Scully C. An update of the etiology and
management of xerostomia. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 2004; 97:28-46.

21. Antoniades DZ, Markopoulos AK, Andreadis D, Balaskas I,
Patrikalou E, Grekas D. Ulcerative uremic stomatitis associat-
ed with untreated chronic renal failure: report of a case and
review of the literature. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2006 May;101(5):608-13.

22. Anthony SF, Eugene Braunwald, Dennis L. K, Hauser,
Stephen L. Longo, Dan L. Harrison’s principles of internal me-
dicine, 17th ed. 2005. MC Graw Hill. Ch. 45.

23. Davidovich E, Schwarz Z, Davidovitch M, Eidelman E, Bim-
stein E. Oral findings and periodontal status in children, ado-
lescents and young adults suffering from renal failure. J Clin
Periodontol. 2005 Oct;32(10):1076-82.

24. Ciavarella D, Guiglia R, Campisi G, Di Cosola M, Di Liberto C,
Sabatucci A, et al. Update on gingival overgrowth by
cyclosporine A in renal transplants. Med Oral Patol Oral Cir
Bucal. 2007 Jan 1;12(1):E19-25.

25. Kennedy DS, Linden GJ.  Resolution of gingival overgrowth
following change from ciclosporin to tacrolimus therapy in a
renal transplant patient. J Ir Dent 2000; 46:3-4.



3333nr. 3 / 2012 • vol 11 Revista Românæ de Urologie

SStt
uudd

iiii 
ccll

iinn
iicc

ee26. De la Rosa-García E, Mondragón-Padilla A, Irigoyen-Cama-
cho ME, Bustamante-Ramírez MA. Oral lesions in a group of
kidney transplant patients. Med Oral Patol Oral Cir Bucal.
2005 May-Jul;10(3):196-204.

27. McKaig SJ, Kelly D, Shaw L (2002). Investigation of the effect
of FK506 (tacrolimus) and cyclosporin on gingival overgrowth
following paediatric liver transplantation. Int J Paed Dent 12:
398-403

28. Margiotta V, Pizzo I, Pizzo G, Barbaro A (1996). Ciclosporin-
and nifedipine-induced gingival overgrowth in renal transplant
patients: correlations with periodontal and pharmacological
parameters, and HLA-antigens. J Oral Pathol Med 25:128-134.

29. Abu-Nader R, Patel R: Current management strategies for the
treatment and prevention of cytomegalovirus infection in solid
organ transplant recipients. BioDrugs, 2000; 13: 159–75

30. Kuypers DRJ, Maes BD, Coosemans W et al: Role of immuno-
suppressive drugs in the development of tissue-invasive cyto-
megalovirus infection in renal transplant recipients. Trans-
plant Proc, 2002; 34: 1164–70

31. Snydman DR: Epidemiology of infections after solid-organ
transplantation. CID, 2001; 33(Suppl.1): 5–8

32. Lima RB, Santos PSS, Malafronte P, Muller H, Caiaffa-Filho
HH, Sens YAS. Oral Manifestation of Cytomegalovirus associa-
ted With Herpes Simplex Virus in renal transplant recipient:
transplantation proceedings 2008;40:1378-81.

33. Rowshani AT, Bemelman FJ, Leeuwen EMM et al: Clinical and
immunologic aspect of cytomegalovirus in infection solid organ
transplant recipients. Transplantation, 2005; 79: 381–86

34. Brennan DC: Cytomegalovirus in renal transplantation. J Am
Soc Nephrol, 2001; 12: 848-55

35. Jenkins FJ, Rowe DT, Rinaldo ChR: Herpes virus infections in
organ transplant Recipients. Clin Diagn Lab Immunol, 2003;
10: 1–7

36. Doumas S, Vladikas A, Papagianni M, Kolokotronis A: Human
cytomegalovirus-associated oral and maxillo-facial disease.
Clin Microbiol Infect, 2007; 13: 557–59

37. Saygun I, Yapar M, Ozdemir A et al: Human cytomegalovirus
and Epstein-Barr virus type 1 in periodontal abscesses. Oral
Microbiol Immunol, 2004; 19: 83–87

38. Jurge S, Kuffer R, Scully C, Porter SR: Recurrent aphtous sto-
matitis. Oral Disease, 2006; 12: 1–21

39. Olczak-Kowalczyk D, Smirska E, Kluge P, Cukrowska B:
Changes in oral mucosa during CMV infection in patient after
renal transplantation. Annals of Diagnostic Paediatric
Pathology, 2007; 11: 107–9

40. Olczak-Kowalczyk D, Pawlowska J, Cukrowska B, Kluge P,
Witkowska-Vogtt E, Dzierzanowska-Fangrat K, Wrzesniew-
ska D, Smirska E, Grenda R. Local presence of cytomegalovirus
and Candida species vs oral lesions in liver and kidney
transplant recipients. Ann Transplant. 2008;13(4):28-33.

41. Dongari-Bagtzoglou A, Fidel PL Jr. The host cytokine respons-
es and protective immunity in oropharyngeal candidiasis. J
Dent Res 2005;84:966–977. 

42. Badiee P, Kordbacheh P, Alborzi A, Zeini F, Mirhendy H,
Mahmoody M. Fungal infections in solid organ recipients. Exp
Clin Transplant 2005;3:385–389.

43. Ruhnke M. Epidemiology of Candida-albicans infections and
role of non-Candida-albicans yeasts. Curr Drug Targets
2006;7:495–504. 

44. Vesgo GA, Jaray JA. Malignant tumors following renal trans-
plantation 2007. URL:http:\\www.scopus.com/scopus/
inward/record.url?eid=2-s2.0-36348956201&partner ID=40
&rel=r8.0.0. Access Date:15.1.009

45. Penn I: Cancers in renal transplant recipients. Adv Ren
Repalce Ther 2000; 7: 147-156

46. Zeier M, Hartschuh W, Wiesel M, Lehnert T, Ritz E: Malignacy
after renal transplantation. Am J Kidney Dis 2002; 39: E5

47. Makitie A. Head and neck cancer in renal transplant patients
in Finland. Acta otolaryngol 2008;2:1-4

48. Lye WC: Successful treatment of Epstein-Barr virus-associated
T-cell cutaneous lymphoma in a renal allograft recipient: case
report and review of the literature. Transplant Proc 2000; 32:
1988-1989

49. Myron Kauffman H, McBride MA, Cherikh WS, Spain PC,
Marks WH, Roza AM: Transplant tumor registry: donor related
malignancies. Transplantation 2002; 74: 358-362


