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Abstract

Objectives: The purpose of the present study was to assess the oral manifestations and radiographic changes in
the jawbones of patients undergoing hemodialysis, diagnosed with end-stage renal disease (ESRD). Methods:
Forty patients on maintenance hemodialysis were clinically examined for oral manifestations and evaluated
for radiographic changes in the jaws with panoramic and intra-oral periapical radiographs. Results were ex-
pressed as Percentage. Results: Out of 40 patients, 37 patients (92.5%) showed atleast one or more oral mani-
festations. The most common oral manifestations were mucosal pallor (70%), xerostomia (57.5%), petechiae
and ecchymoses (37.5%), and less common were taste alterations (15%), uremic odor (7.5%), coated tongue
(10%) and mucosal pain (2.5%). Radiographic changes seen were loss of lamina dura (22.2%), altered tra-
becular pattern (5.5%), multiple radiolucent lesions (5%), and pulp calcification (2.7%). Conclusions: Most
of the patients presented with oral signs and symptoms. However it was observed that patients demonstrating
radiographic changes were mostly those who were on dialysis for a relatively long duration.
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Resumo

Objetivos: O objetivo do presente estudo foi avaliar as manifestagées orais e alteracées radiogrdficas nos ma-
xilares de pacientes submetidos a hemodidlise e com diagndstico de doenga renal em estdgio terminal (DRET).
Métodos: 40 pacientes em hemodidlise de manutengdo foram examinados clinicamente e avaliados radiografi-
camente por meio de radiografias panordmicas e periapicais em busca de manifestacdes orais nas mandibulas.
Resultados: Dos 40 pacientes, 37 pacientes (92,5%) apresentaram pelo menos uma ou mais manifestagoes orais.
As manifestagées orais mais comuns foram: palidez da mucosa (70%), xerostomia (57,5%), petéquias e equimoses
(37,5%); e menos comuns: alteragées do paladar (15%), odor urémico (7,5%), lingua saburrosa (10%) e mucosa
dolorida (2,5%). As alteragées radiogrdficas observadas foram a perda da ldmina dura (22,2%), padréo trabecu-
lar alterado (5,5%), lesées radiolticidas multiplas (5%) e calcificagdo pulpar (2,7%). Conclusées: A maioria dos
pacientes apresentava sinais e sintomas orais. Entretanto, foi observado que os pacientes demonstrando altera-

¢oes radiogrdficas foram principalmente aqueles que estavam em didlise por um periodo relativamente longo

Palavras-chave: DRET Hemodidlise. Manifestagdes orais. Osteodistrofia renal.

Introduction

End-stage renal disease (ESRD) is the final com-
mon pathway of numerous kidney diseases, which
ultimately causes death unless treated by dialysis or
renal transplant (1). ESRD patients eventually de-
velop a clinical syndrome known as uremia, which
affects virtually every organ system including cra-
niofacial complex and oral cavity (2, 3).

Improvement in dialysis is extending the life ex-
pectancy of the affected patient population (4, 5),
but dialysis does not provide the same degree of
health as normally functioning kidneys (6). Hence
some of the underlying pathologies continue to
progress (7). Very few studies have been done to
evaluate the oral and radiographic manifestations
secondary to these pathologic processes in these
patients. Therefore the present study was aimed
to assess the oral manifestations and radiographic
changes in the jawbones of forty ESRD patients on
maintenance hemodialysis.

Methodology

Forty patients suffering from end-stage renal
disease undergoing hemodialysis at Bapuji Hospital,
Davangere, India were included in the present
study. The clearance to conduct this study was pro-
vided by the institutional ethical board, which has
been kept in the archives of the College of Dental
Sciences, Davangere, Karnataka, India. The patients
signed an informed consent which has been kept

in the archives of the College of Dental Sciences,
Davangere, Karnataka, India.

The patients were selected based on the follow-
ing criteria.
Inclusion criteria:

1) Patients diagnosed with end stage renal dis-
ease on maintenance hemodialysis.

Exclusion criteria:

1) Patients diagnosed with Acute renal failure;
2) Patients who had undergone renal transplan-
tation.

A comprehensive oral examination of soft and
hard tissue was done in all patients. Each patient
was examined clinically for the presence/absence
of any soft or hard tissue lesion with special atten-
tion towards certain manifestations which have
appeared in the literature. The patients were ques-
tioned about dry mouth (xerostomia), taste chang-
es, any other oral symptoms and examined for oral
changes such as uremic odor, uremic stomatitis,
mucosal pallor, petechiae and/or ecchymoses, coat-
ed tongue and any other mucosal changes.

Each individual included in the study was subject-
ed to standard panoramic radiography. Additional
intraoral periapical radiographs were taken only
when felt necessary to evaluate any suspected ra-
diographic changes. The radiographs were evalu-
ated by two blinded independent examiners for
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alterations in lamina dura, trabecular pattern, size
of the pulp chambers, and also evaluated for radio-
lucent lesions and any other miscellaneous findings.
Radiographs were graded according to the criteria
mentioned in Table 1. Teeth with gross carious le-
sions and periodontal problems, severe attrition,
erosions which were suspicious to have evoked
pulpal and/or periapical pathologies were not con-
sidered for the evaluation of parameters like loss of
lamina dura, alterations in the trabecular pattern

Results

The age of the patients ranged from 21 years to
80 years with mean age of 48.3 years. Among them
thirty four were male and six were female subjects.
The duration of hemodialysis ranged between 15
days to 40 months with a mean duration of 8.2
months. The duration of hemodialysis and etiology
of ESRD in these patients are presented in Table 2
and Table 3 respectively.

and presence of pulp calcifications.

Table 1 - Criteria for radiographic assessmentm — Modified from the criteria given by Kelly et al. (1)

Parameters Radiographic appearance Grading
Entire lamina dura substantially thickened +2
Portions of Lamina dura thickened; milder degrees +1
Lamina dura Within normal limits 0
Lamina dura substantially thinned; missing in some areas -1
Lamina dura essentially absent; may be present in isolated area -2
All trabeculae substantially coarser +2
Some coarser trabeculae; milder degrees +1
Trabecular pattern Within normal limits 0
Delicate finely meshed trabeculations -1
Granul_ar, nearly homogenous patterns; individual trabeculations 2
essentially absent
Severe increase in pulp chamber size +2
Mild to moderate increase in pulp chamber size +1
Pulp chambers Within normal limits 0
Mild to moderate decrease in pulp chamber size -1
Pulp chambers essentially absent -2
Radiolucent lesions (not associated with teeth) Present/absent
Others Present/absent

Source: Research data.

Table 2 - Duration of hemodialysis

No. of subjects

Duration of hemodialysis (in months)

Mean = SD* Median Range
Male 34 9.3 =107 3.5 0.5t0 40
Female 12 +0.6 1.0 0.5t02
Total 40 8.2 +10.3 2.5 0.5t0 40

Note: *SD = Standard Deviation.

Source: Research data.
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Table 3 - Etiology of ESRD

Etiology Number of subjects
Diabetes mellitus 22
Hypertension 10
Polycystic kidney disease 4
Chronic glomerulonephritis 2
Interstitial nephritis 1
IgA nephropathy 1

Source: Research data.

Out of 40 patients, 37 patients (92.5%) showed
at least one or more oral manifestations. Twenty-
three (57.5%) reported of subjective symptoms
and 32 patients (80%) demonstrated objective
findings. Symptoms reported were dry mouth by
23 patients (57.5%), taste alteration by 6 patients
(15%), and mucosal pain by 1 patient (2.5%).
Objective findings seen were mucosal pallor in 28
patients (70%), petechiae and/or ecchymoses in
15 patients (37.5%), and coated tongue in 4 pa-
tients (10%). Uremic odor was present in 3 pa-
tients (7.5%). Miscellaneous findings were hema-
toma, anemic glossitis and angular cheilitis in one
patient each (2.5%) (Table 4). None demonstrated
uremic stomatitis or oral ulcerations.

Among the radiographic changes, parameters such
as loss of lamina dura, alterations in the trabecular
pattern, calcification of pulp chambers could not be
assessed in 4 partially edentulous patients who had
less than ten teeth which were either periodontally
compromised or grossly carious. So out of 36 patients,
thinning or loss of lamina dura was observed in 8 pa-
tients (22.2%), alterations in trabecular pattern in 2
patients (5.5%) and pulp calcifications in one patient
(2.7%). Radiographic evaluation of jaws showed mul-
tiple discrete radiolucent lesions [lesions more than
two in number, not of periapical/periodontal/peri-
coronal origin, and distributed in a discrete fashion] in
two (5%) of 40 patients and panoramic radiograph of
one patient (2.5%) revealed a miscellaneous finding of
stylohyoid ligament calcification bilaterally (Table 5).

Discussion

The present study assessed the oral manifesta-
tions in ESRD patients undergoing hemodialysis
to observe the relative frequency of oral signs and
symptoms that have appeared in the literature (3,
4, 5). Few studies have assessed the oral and radio-
graphic manifestations in ESRD patients on main-
tenance hemodialysis. Few studies have assessed
the oral and radiographic manifestations in ESRD
patients on maintenance hemodialysis (Table 6).

Table 4 - Oral manifestations seen in the subjects

Oral manifestations

No. of subjects mani-
festing the changes
(out of 40 patients)

Percentage (%)

Dry mouth
Subjective symptoms Taste alterations
Others: mucosal pain
Mucosal pallor
Petechiae/Ecchymoses
Increased tongue coating
Obijective findings Uremic odor
Uremic stomatitis

Others: hematoma following

minor trauma, anemic glossitis,

angular cheilitis

23 57.5
6 15
1 2.5
28 70
15 37.5
4 10
3 7.5
None -
2 5

Source: Research data.
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Table 5 - Radiographic changes in the jawbones

No. of subjects

Radiographic changes manifesting the UL

(%)
changes

Loss of lamina dura

(assessed in 36 pa- 8 22.2

tients)

Altered trabecular

pattern (assessed in 36 2 5.5

patients)

Radiolucent lesions

(assessed in all 40 2 5.0

patients)

Pulp calcifications (as- " 07

sessed in 36 patients) ’

Others: bilateral

stylohyoid ligament 1 95

calcification (assessed

in all 40 patients)

Source: Research data.

In the present study, more than 90% of the pa-
tients showed at least one or more oral signs and
symptoms. Among the subjective symptoms, xe-
rostomia was reported by 23 patients (57.5%).
Xerostomia in ESRD patients is caused by a combi-
nation of direct uremic involvement of the salivary
glands, chemical inflammation and dehydration
due to restricted fluid intake (8). It is of interest to
note that 18 of 23 patients who reported xerosto-
mia were diabetics attributing further to the high-
er incidence of this symptom (9). Impaired taste
perception was reported by 6 patients (15%).
Most patients with this symptom were elderly
with a mean age of 64.5 years. Slower renewal of
taste buds in geriatric patients (10) in addition to
intake of protein restricted diet might have led to
an altered taste perception. One patient (2.5%) re-
ported oral mucosal pain, where clinical examina-
tion did not reveal any abnormality. Accumulation
of ammonia and other toxins might irritate the oral
mucosa resulting in such symptoms (11).

Table 6 - Studies of oral and radiographic manifestations in ESRD patients on maintenance hemodialysis

Studies Subjective symptoms
Dry mouth Altered taste Tongue/mucosal pain
Kho et al. (11) 32.9% 31.7% 12.2%

Chuang et al. (3)

4.24 +1.731 (ND)*
5.07 = 1.56 (DB)**

3.72 + 2.44 (ND)
5.48 = 2.56 (DB)

4.22 + 2.00 (ND)
5.36 + 1.99 (DB)

Objective findings

Kho et al. (11)

Chuang et al. (3)

Uremic odor Coated tongue Petechiae/ecchymoses Oral ulceration
34.1% 12.2% 12.2% 1.2%

49.4% (ND) 47.1% (ND) 22.4% (ND) 1.2% (ND)

27.9% (DB) 39.5% (DB) 20.9% (DB) 0% (DB)

Radiographic findings

Lamina dura*** Trabeculation

Overall density Pulp chambers

Radiolucent lesions

Kelly et al. (1)

Thinned and/lost in

539 Altered in 37%

Increased in Moderate reduc-
16% tion in the size in
10.5%

Radiolucent lesions not as-
sociated with teeth seen in
5.2%

Note: 11 Mean + Standard deviation, where n = 85 for non diabetics and n = 43 for diabetics
*Qther studies showing thinned and /or loss of lamina dura include Rivas et al. - 74 %, Spolnik et al. - 45 %, Amann et al. - 60 % and
Rosenberg et al. - 40 % as mentioned by Kelly et al. (1).

Source: Research data
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Among the objective findings, 28 patients (70%)
exhibited mucosal pallor, one patient each present-
ed glossitis and angular cheilitis, attributable to
anemia which is commonly seen in ESRD patients
(6, 12). 15 patients (37.5%) had petechiae and ec-
chymoses (Figure 1). one patient presented hema-
toma following minor tooth brush injury (Figure
2). Although the etiology is multifactorial bleeding
tendencies, petechiae or ecchymoses result mainly
from an acquired qualitative platelet defects sec-
ondary to uremic toxins that decrease platelet ad-
hesiveness. In addition heparinization may also
contribute for the bleeding tendencies (8).

Coated tongue was seen in 4 patients (10%)
attributable to lack of oral health care in these in-
dividuals, where attention tends to center on the
severe underlying systemic condition (13). Uremic
odor was observed in 3 patients (7.5%). Several
changes occur in the oral cavity which are associ-
ated with chronic renal failure and uremia. ne of the
earliest symptoms may be a bad taste and odor in
the mouth, particularly in the morning. This uremic
fetor, an ammoniacal odor, is typical of any uremic
patient and is caused by the high concentration of
urea in the saliva and its subsequent breakdown to
ammonia (6, 8).

None of the subjects in the present study showed
uremic stomatitis, and oral ulcerations. McCreary et
al. (14) presented a case of uremic stomatitis in a
patient with long standing renal failure whose le-
sions disappeared soon after the initiation of the
dialysis therapy. Some authors also have opinion
that uremic stomatitis does not occur when urea
concentration is maintained at a low level through
dialysis (15). Hence despite the high rate of pa-
tients with renal failure only very few cases of ure-
mic stomatitis have been reported in the literature,
attributable to the advent of renal dialysis (2, 14,
15). This probably explains the absence of this
finding in our study.

Very few studies have been done previously on
the assessment of radiographic changes in the jaw-
bones of ESRD patients and the data is limited. In
the present study the radiographic changes were
present in ten (25%) of 40 patients. Lamina dura
was thinned and lost in 8 patients (22.2%) (Figure
3). Loss of lamina dura as a manifestation of sub-
periosteal bone resorption resulting from either
primary or secondary hyperparathyroidism is well
known (16) with some authors considering it to be

a first detectable sign (17) and others as a late find-
ing in renal osteodystorphy (18).

Trabeculae of the jaws were thin and sparse in
2 patients (5.5%). Altered trabecular patterns have
been pointed out in many case reports and studies
on ESRD patients. The trabeculations become thin,

Figure 3 - Panoramic radiograph showing thinning and indis-
tinct lamina dura surrounding most of the teeth
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delicate, and closely meshed with a random orien-
tation. Such appearances have been described by
various terms such as “ground-glass”, “granular”,
“chalky”, “salt and pepper”, and “peud d’orange” (or-
ange peel) (1). Multiple, small, discrete radiolucen-
cies were seen in the posterior mandible in 2 (5%)
patients. Such osteolytic lesions due to secondary
hyperparathyroidism have been described in a case
report previously (19).

Calcification of pulp chambers was observed in
one patient (2.7%). Though the exact cause is not
known some authors suggest the role of iatrogenic
hypercalcemia in the formation of calcific deposits
in the dental pulp (20). Metastatic calcification of
oral and paraoral soft tissues in chronic renal failure
patients, though less common, have been reported
(21, 22). Calcifications in facial artery, external ca-
rotid artery, stylohyoid ligament have appeared in
the literature (23-25). One patient (2.5%) in the
current study had bilateral stylohyoid ligament cal-
cification (Figure 4).

Other radiographic changes mentioned in the
literature (26-33) such as loss of the cortices of the
mandible, mandibular canal, nasal floor or sinus
walls and changes such as jaw enlargements were
not observed in any of our subjects.

In the present study, it was observed that pa-
tients demonstrating radiographic changes were
mostly those who were on dialysis for a relatively
long duration (on maintenance hemodialysis for
more than 12 months) than others (who were on
hemodialysis for few weeks to few months). Ritz et
al suggested that after 3 or 4 years of hemodialysis,
there is a steep rise in the incidence of truly skel-
etal signs (34). Kelly et al. found a significant cor-
relation between the number of months on dialysis
and the absence of both lamina dura and normal

Figure 4 - Panoramic radiograph showing bilateral stylo-
hyoid ligament calcification

trabeculations(1). Similar observations were made
by Fletcher et al. in their case report (35). In a study
by Cohen et al. 29 patients undergoing routine he-
modialysis for CRF were followed radiologically for
the presence of osteodystrophy. In the initial period
only 18% patients showed periosteal bone resorp-
tion whereas 4 years later 66% patients showed
such changes (36). Similar to the previous studies
and case reports we have also noticed that the fre-
quency of radiographic changes increase with the
duration on dialysis. However this cannot be sub-
stantiated as the sample size was less and patients
were not followed up radiographically.

Conclusion

Some of the oral findings that were observed
in this study have implications on maintenance of
oral health care and also during dental treatment
procedures. Xerostomia may predispose to candi-
diasis and increased risk of dental caries leading
to periapical pathosis. If an individual has less than
satisfactory oral health status, the transplantation
procedure may have to be postponed. Thus early
recognition of the oral manifestations is very essen-
tial. Observations such as petechiae, ecchymoses
and hematoma suggest the possibilities of increased
bleeding tendencies among these patients requiring
additional care while performing oral surgical pro-
cedures. Findings such as uremic stomatitis are now
rarely encountered with frequent use of dialysis,
which decreases the concentration of uremic toxins.
However dialysis fails to perform the endocrine and
metabolic function of the kidneys and hence the os-
seous changes due to renal failure may continue to
progress.

Limitations of the study

This study comprised of a small sample of pa-
tients. Among them a majority received hemodi-
alysis for less than a year. This could be one of the
reasons for us to encounter a lesser incidence of
radiographic changes. However the radiographic
findings were observed mostly in those who were
on hemodialysis for a relatively long time. Hence
we suggest further studies to be conducted on large
samples with long term follow up to establish a
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definitive relation of oral and radiographic mani-
festations in ESRD patients with the duration of
dialysis.
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