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Literature Review

The estimated incidence of end-stage renal failure
(ESRF) in childhood, either due to a congenital or
acquired condition, is 10 to 12 per 1 million chil-

dren, with a prevalence varying between 39 to 56 million
children.1-3 Significant improvement in dialysis modalities,
and especially a better outcome of renal transplantation
(RTx), has resulted in more children and adolescents liv-
ing longer with chronic renal failure (CRF), ESRF, or a
good functioning renal graft.4-6

Since CRF, ESRF, and RTx are characterized by multi-
organ involvement, including the soft and hard tissues of
the oral cavity,7,8 dental professionals are expected to en-
counter an increasing number of children and adolescents
with oral manifestations related to renal failure. For the
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benefit of children and adolescents with renal failure and
their dentists, this review presents a concise update of the
pathophysiology, side effects of childhood renal failure
treatment, and systemic and oral clinical implications. The
authors base their experience on years of dental treatment
of children affected with CRF or ESRF treated conserva-
tively or with renal replacement therapy (RRT).

Chronic renal failure (CRF)

CRF is characterized by a reduction in glomerular filtra-
tion rate (GFR): adult normal is approximately 100 to 120
ml/minute/1.73 m2 body surface area (BSA), either due
to glomerular or renal interstitial disease. It is accompanied
by clinical and laboratory changes mainly related to the
kidney’s inability to:

1. excrete breakdown products of body metabolism;
2. fulfill their “endocrine functions” with secretion of

(among others) active vitamin D and erythropoietin
(EPO).4-6

It is actually a state of intoxication or internal poisoning,
generally known as uremia, that is also known to be a
microinfectious state. It is characterized by an increase in so
called acute-phase-proteins, various cytokines, and even mac-
rophages.4-6 Obviously, this toxic state is associated with
extra-renal, multi-organ involvement, the most important

1Dr. Davidovich is resident and 3Dr. Eidelman is professor, Depart-
ment of Pediatric Dentistry, Hadassah Faculty of Dental Medicine,
Jerusalem, Israel; 2Dr. Davidovits is lecturer and head of the Nephrol-
ogy Clinic and Dialysis Unit, Schneider Children’s Medical Center of
Israel, Petah Tikva and Sackler School of Medicine, Tel Aviv Univer-
sity, Israel; 4Dr. Schwarz is professor, Department of Periodontics,
Hadassah Faculty of Dental Medicine, and professor, Department of
Biomedical Engineering, Georgia Tech and Emory University, At-
lanta, Ga; 5Dr. Bimstein is professor, Department of Pediatric Den-
tistry, University of Florida College of Dentistry, Gainesville, Fla.
Correspond with Dr. Bimstein at ebimstein@dental.ufl.edu



Pediatric Dentistry – 27:2, 2005 Davidovich et al.    99Renal failure in children

of which are the: (1) skeleton (hy-
perparathyroidism); (2) heart and
vessels; (3) lungs; (4) gastrointesti-
nal tract; (5) central and peripheral
nervous system; and (6) body’s ba-
sic endocrine and reproductive
function. Hypertension is also of-
ten present, at least in advanced
uremia.4-6 The oral cavity’s soft and
hard tissues are not spared.7,8

Pathophysiology

After an initial renal injury pro-
gression of the lesion is often
observed, at a certain point there
will be relentless increase in renal
damage. With a fall in GFR,
ESRF is, consequently, a certain
end-point.4,5 The precise mecha-
nisms underlying progressive renal
damage are not completely clear,
but include:

1. glomerular hyperfiltration
(increased workload) of the
remaining nephrons, which
ultimately fail4,5;

2. systemic and intrarenal hypertension, which promotes
nephrosclerosis4,5;

3. progression of immunologic damage, initiated by the
basic renal lesion9;

4. proteinuria, which is not only a marker of renal dis-
ease, but in itself can cause renal tubular/interstitial
damage9,10;

5. external, dietary, protein load, and fat load.11,12

Most of the aforementioned causative mechanisms re-
spond to antihypertensive agents such as
angiotensin-converting enzyme (ACE) inhibitors or angio-
tensin-receptor blockers (AT1), which will provide
reno-protection—irrespective of the basic renal disease.13

Additional therapies to reduce proteinuria are nonsteroi-
dal anti-inflammatory drugs. A low protein and fat diet may
also be advantageous.11,12

The human organism will activate adaptive mechanisms
to counteract the fall in GFR and the associated distur-
bances in homeostasis. For example, regarding the
calcium-phosphate balance,4,5 the serum phosphorus level
rises in the early stages of uremia—causing a reduction of
serum calcium ions (the calculation of calcium-phosphate
product is maintained within normal levels in healthy sub-
jects). This, in turn, will cause hyperparathyroidism and,
ultimately, bone lesions. Today, this vicious circle can be
prevented with new vitamin D compounds combined with
phosphorus-binding agents to curb uremic bone disease or
renal osteodystrophy (ROD). Various similar mechanisms
exist to preserve sodium, potassium, and water homeosta-
sis. All these compensatory mechanisms fail, however, when

the GFR falls below 10 to 20 ml/minute/1.73 m2 BSA.4,5

Figure 1 summarizes the sequence of events leading from
a primary renal lesion to ESRF and also illustrates the major
complications, dangers, and treatment.

Clinical and laboratory manifestation of CRF

The clinical signs relate to the type of renal or systemic
disease and obviously depend also on the speed of the re-
nal function decrease.4-6 In the early stages of CRF, the
progression towards ESRF is often insidious. When ESRF
eventually ensues, the patient usually complains of fatigue,
weakness, lack of appetite, nausea, vomiting, diarrhea,
headache, and sometimes neurological disturbances. Physi-
cal examination usually reveals pallor due to severe anemia,
peripheral edema, elevated blood pressure, skeletal defor-
mities, and delayed growth and development (puberty) in
children who are not treated early enough. 4-6

Severe hyperkalemia is seen in rapid acute renal failure
and in the late stages of ESRF, and is extremely dangerous
because of its cardiac action, which leads to heart block.
The ambulatory treatment of hyperkalemia consists of a
low-potassium diet, (slow) correction of acidosis with oral
sodium bicarbonate, and the administration of a potassium-
sodium or potassium-calcium exchange resin such as
Kayexalate (Sanofi Synthelabo Inc, New York, NY).4,5 The
anemia of CRF/ESRF is due to decreased EPO production,
shortened life span of red blood cells, blood loss (especially
with patients on hemodialysis), and inadequate intake of
iron and folic acid.4,5 The treatment of choice is subcuta-
neous or intravenous (IV) administration of EPO together

 Figure 1. Sequence of events leading to ESRF—complications and treatment.
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with oral or IV iron, folic acid, and vitamin B12 needed
for rapid formation of new blood cells,14 with the target
hemoglobin level being 11 grams to 12 grams.14 This ob-
viates repeated blood transfusions, which have many side
effects.

The etiology of the skeletal abnormalities of ROD has
already been alluded to and can present with delayed
growth, skeletal deformities, bone pain, muscle weakness,
and disturbances in teeth formation.8,15 Laboratory findings
are characterized by hyperphosphatemia, hypocalcemia,
increased serum levels of alkaline phosphatase, and high
parathyroid hormone (PTH) levels. The radiographic find-
ings differ according to the severity of the bone lesions. In
childhood, rickets-like findings can be seen.16 ROD can be
prevented by early treatment with oral or IV (hemodialy-
sis) vitamin D preparation and oral phosphate binders with
regular and frequent monitoring of the blood abnormali-
ties and the radiographic findings.4-6

Figure 2 presents an insight into the role of vitamin D and
its metabolism in ROD. Two invasive but very useful tools
are repeated bone biopsies and close follow-up of bone for-
mation markers. ROD treatment should not be too rigorous,
since adynamic bone disease may occur, which does not re-
spond to any treatment. Appropriate ROD therapy in children
is associated with better growth.4-6

Growth retardation is a hallmark of CRF in children.17

The most severe growth delay is found in children with
early-onset CRF. Many factors contribute to growth retar-
dation, such as reduced food intake and chronic metabolic
acidosis. Correction of these factors, however, rarely causes
normal growth. Recent studies have shown that the main
factor causing growth retardation in CRF children is im-
pairment of the biological activity of insulin-like growth
factor (IGF-1), the mediator of growth hormone (GH)
action.17 GH blood levels are generally normal. High-dose
administration of exogenous human recombinant GH
(hGH) in children with CRF/ESRF, on RRT, and even
after RTx, however, causes significant growth velocity ac-

celeration. With early HGH treatment, height can be at-
tained that is normal for age, gender, and race (and height
of parents).14,17

The causes for hypertension in CRF are manifold, but of
primary importance is a state of volume overload due to so-
dium and water retention.4-6 Blood pressure control is generally
achieved by combination therapy, mainly with vasodilators,
calcium channel blockers, ACE-inhibitors and AT1-
blockers.18,19 The main cause of death of patients with CRF/
ESRF is cardiovascular events, particularly in adult patients
with concomitant diabetes that is not well controlled.20,21

Treatment of ESRF

When conservative measures fail to halt  renal damage pro-
gression, renal replacement therapy (RRT) may have to be
instituted. That point is generally reached when:

1. GFR falls <10 ml/minute/1.73 m2 BSA and blood
urea nitrogen levels rise to 100 to 150 mg% (nor-
mal=10 to 20 mg%); or

2. the clinical status of the child requires a more active
course of treatment.6

Consequently, the choice of the patient and the treat-
ing physician is between:

1. dialysis—either hemodialysis (HD) or peritoneal di-
alysis (PD)22; or

2. RTx, which is the preferred method because of ulti-
mately better rehabilitation.

Today, the best solution is probably a so-called pre-
emptive transplant, meaning a RTx without prior dialysis
therapy. This is generally with an appropriate live kidney
donation, unless the patient can be placed on the national
waiting list for a cadaver-donor RTx.23 Unfortunately, the
waiting list for a cadaver-donor RTx gets constantly longer
without a concomitant rise in the availability of kidneys
for RTx. This is a worldwide phenomenon. Generally,
children have priority for RTx.

All aspects of RRT in children belong to the realm of
the pediatric nephrologists, and only the basics of these
treatments are here discussed.5,6,22-24 In HD, the blood of
the patients is cleansed approximately 3 times per week in
a hospital setting by feeding unclotted blood through an
extracorporeal artificial kidney.24 The major problems with
HD are the:

1. short lifetime of surgically created arteriovenous fis-
tulae that can be punctured to obtain appropriate
blood flow rates;

2. intermittent aspect of the dialysis procedure needing
strict dietary observance between treatments;

3. decreased blood clotting for several hours after a HD;
4. need for constant hospital visits.24

PD obviates many of these problems and is certainly the
preferred dialysis treatment in children.22, 24

In PD, an elastic catheter is surgically placed into the
peritoneal cavity for long-term use with intermittent (4 to
6 times daily) infusion and drainage (by gravity) of a ster-
ile electrolyte solution (in a plastic bag) that will clean the

Figure 2. Renal osteodystrophy mechanism.
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blood by osmosis during the “dwell time” in the belly.22

This can be done by the patient or relatives at home (con-
tinuous ambulatory PD) or by a machine at night
(continuous cyclic PD). The advantages of PD over HD
include22,24:

1. fewer dietary restrictions;
2. better growth;
3. less bone disease and anemia;
4. most important, a relatively normal life with few hos-

pital visits.
The drawbacks of PD are:

1. catheter-associated obstruction;
2. infections with peritonitis requiring repeated aggres-

sive antibiotic treatments.
It should be emphasized that all dialysis modalities will

maximally provide approximately 20% of normal 2-kidney
renal function, meaning that the dialysis patient remains in
severe CRF, although without immediate danger for his/her
life. Therefore, RTx is the preferred RRT, certainly in grow-
ing children.

Renal transplantation

The first renal transplantation (RTx) between humans (a
mother and adult son with an injured single kidney) was
performed on Christmas 1952 in Paris. A graft rejection
occurred after 10 days, resulting in  the patient’s death. The
first successful long-term RTx was performed 7 years later
in Boston between identical twins.25 The surgical procedure
in both cases was the same, but the immunologic back-
ground was obviously different. The operation in Boston
was successful because of the 100% immunological com-
patibility between the twins.

Since then, there is a far better understanding of the
factors underlying graft rejection and better drug treat-
ment to prevent and treat the immune processes
responsible for rejection. Therefore, the halftime survival
of a renal graft between nonconsanginous donors and re-
cipients has now reached approximately 20 years.

In general, the RTx results in children (with young adult
donors) are even better than in adults. The compatibility
of the antigens associated with blood type (ABO system),
and human leucocytes antigens (HLA) is the most impor-
tant factor involved in a successful transplant.26 Before every
RTx, the blood or tissues of the donor and the recipient
are matched to at least prevent hyperacute rejection due
to preformed antibodies between the donor and patient.
Immediately before the RTx, and thereafter as long as the
graft is functioning, the recipient needs immunosuppres-
sive treatment. This generally consists of a triple therapy,
a combination of:

1. corticosteroids;
2. calcineurin inhibitors like cyclosporine (Sandoz,

Vienna, Austria) or tacrolimus (Fujisawa, Osaka Ja-
pan);

3. lymphocyte-proliferation inhibitors such as
azathioprim (generics, Middlesex England) or
mycophenolate mofetil (MMF; commercial name:
Cellcept; Roche Pharmaceutical, Basel Switzerland),
each having different immunologic actions.

The use of the relatively new drugs such as tacrolimus,
previously called FK506, and MMF are now preferred
because of far more aggressive immunosuppression and
more desirable side effects, including less corticosteroid
toxicity and gingival overgrowth.27

Renal graft survival after cadaver-donor kidney grafting
nowadays reaches 83% after 1 year and 65% after 5 years.26

RTx survival in living donor RTx is approximately 10%
to 15% better. The advantages of a RTx are clear, espe-
cially with good renal graft function, and include:

1. improved health and quality of life;
2. no diet except for prevention of obesity;
3. better growth;
4. healing of bone disease and other systemic manifes-

tations of CRF, including anemia.26

Figure 3. Gingival overgrowth and gingival inflammation in a 16-
year-old boy transplanted.

Figure 4. Extensive plaque and calculus accumulation, gingival
inflammation, recession, and enamel hypoplasia in a 16-year-old boy
undergoing dialysis.
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Nevertheless, there are also complications of RTx, in-
cluding:

1. hypertension;
2. opportunistic infections due to aggressive and pro-

longed immunosuppression;
3. recurrence of the basic disease in a minority of renal

diseases;
4. the appearance of a new kidney disease entity called

transplant nephropathy.26

When a renal transplant is lost, the patient can be treated
with dialysis therapy followed by another RTx. This obvi-
ously means that patient survival in RRT is far better than
graft survival.26

Oral manifestations and treatment

The major oral disturbances related to CRF or its treatment
involve both the soft and hard tissues and include:

1. pallor of the oral mucosa, uremic stomatitis, gingival
bleeding, petechiae and echymoses;

2. gingival inflammation;
3. gingival overgrowth;
4. periodontal disease;
5. enamel hypoplasia;
6. pulp obliteration;
7. osseous changes of the jaws;
8. reduced prevalence of dental caries;
9. other disturbances.

The soft tissue pallor has been largely eliminated by pre-
venting anemia with EPO, but uremia may lead to bleeding,
pethechiae, and echymoses, which may be exacerbated in
patients receiving antiocoagulants for dyalisis purposes.8,28

Gingival inflammation

Gingival inflammation has been reported, due to plaque accu-
mulation and poor oral hygiene habits8,28,29 (Figures 3 and 4).
Oral hygiene has the potential to reduce the inflammatory com-
ponent of gingival disease in patients with renal failure.30

Gingival overgrowth

Gingival overgrowth (GO; Figure 3) is believed to be re-
lated to:

a. an alteration of the fibroblast metabolism by
cyclosporine and/or its metabolites;

b. increasing protein synthesis;
c. collagen;
d. extra-cellular matrix formation.27,30

The relevance of GO treatment is emphasized by:
a. its unpleasant appearance, with a subsequent adverse

psychological impact;
b. the interference with the normal oral function;
c. delayed and/or ectopic eruption;
d. impaired speech;
e. gingival sensitivity;
f. difficulty to maintain oral hygiene.8,30

The prevalence of GO in patients with organ transplan-
tations is extremely variable, since it depends on:

a. age (children have a higher prevalence than adults);
b. gender (males have a higher prevalence);
c. medical condition’s underlying severity;
d. degree of immunosuppression;
e. pharmacokinetic properties (pharmaceutical prepara-

tion, dosage, relation between various medicaments);
f. presence of gingival inflammation before the trans-

plantation;
g. individual susceptibility to the medicaments and/or

their metabolites;
h. genetic predisposition.7,27,30-39

Furthermore, it has been indicated that there is a thresh-
old dose for the appearance of GO related to
cyclosporine.30,36,37

Several manuscripts indicate that replacement of
cyclosporine therapy with tacrolimus therapy may reduce
the severity of GO, with minimal risk of graft dysfunc-
tion.27,34,38 This change is diminished, however, when the
patient continues to receive calcium channel blockers.27 In
any case, the need for concomitant meticulous oral hygiene
is essential to reduce GO’s inflammatory component.30,38

In fact, a GO reduction in cases with continuous
cyclosporine therapy has been related to an improvement
in oral hygiene.36

It has been reported that children with GO may have
increased plaque accumulation when compared to control
patients, and that plaque accumulation and gingival inflam-
mation correlate.39 One must consider, however, that the
possibility of exacerbation of gingival growth by bad oral
hygiene and the subsequent gingival inflammation may vary
according to individual susceptibility to plaque pathogens.39

GO treatment may be conservative with meticulous pro-
fessional and personal oral hygiene40 and/or surgically by
laser41 or traditional scalpel surgery. In general, recurrence
is considered inevitable. A delay in surgery for at least 3 years,
however, may be beneficial in reducing the recurrence rate.30

Laser surgery’s potential advantages include: (1) decreased
bleeding and postoperative trauma; (2) no need for sutures;

Figure 5. Obliteration of primary mandibular right second molar and
alveolar bone loss in a 21-year-old transplanted patient.
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(3) faster healing; (4) reduced infection risk; and (5) shorter
procedure and recovery times.41

An additional possibility for GO treatment is the use
of antibiotics such as azithromycin, metronidazole, and
clarithromycin. The mechanism of action has been attrib-
uted to:

1. their antibacterial action;
2. reduction in local inflammation;
3. possible suppression of protein synthesis in the fibro-

blasts before severe GO is established.30

In any case, it is clear that the early estabishment of an
oral hygiene program for children and adolescents receiv-
ing medication such as cyclosporine or calcium channel
blockers has the potential to reduce the deleterious effect
of these medicaments on the gingiva.

Periodontal disease

Conflicting factors are involved in the manifestation of
periodontal diseases (Figure 4) in children with renal fail-
ure or after organ renal transplantation. On the one hand,
they frequently have:

1. high plaque accumulation;
2. disturbed calcium and phosphate that may cause al-

veolar bone changes (such as loss of lamina dura)28;
3. secondary hyperparathyroidism;
4. polymorphonuclear-impaired function, and immuno-

suppressive therapy, which may increase the
susceptibility to infections.6

On the other hand, the immunosuppression reduces the
immune response to periodontal pathogens.42 In fact,
manuscripts indicate inconsistent findings:

1. Thirty-six percent of patients receiving hemodialysis
may have early periodontitis.43

2. There is no difference in periodontal severity between
chronic renal transplants and those receiving hemo-
dialysis.44

3. Hemodialysis and secondary hyperparathyroidism do
not have an appreciable effect on the patient’s peri-
odontium.45

In any case, if periodontal diseases in renal failure pa-
tients and Polymorphonucler Leukocytes (PMN)
impairment are diagnosed early, they may be successfully
treated with aggressive periodontal treatment, emphasiz-
ing plaque control.42 It appears, therefore, that cases of
severe periodontitis in patients with renal diseases (such as
the one presented in Figure 3), develop only in cases with
increased individual susceptibility and lack of adequate
early treatment.

Enamel hypoplasia

Disturbed calcium and phosphate metabolism may cause
developmental enamel disturbances, including enamel hy-
poplasia (Figure 4). The age in which the metabolic
disturbances take place correlate with the dental develop-
mental disturbances, as reflected by prominent incremental
lines.8,46-48 The treatment of these defects should be based

on the defect’s severity and extent and the patient’s dental
developmental stage (state of eruption of the affected teeth)
and may vary from bonded composite conservative resto-
rations to full-crown coverage.

Pulp obliteration

Pulp obliteration (Figure 5) is most likely related to dis-
turbed calcium and phosphate metabolism.49,50 Routine
follow-up is required to diagnose at an early stage any com-
plication related to the obliteration.

Osseous changes of the jaws

Classically, the triad of loss of lamina dura, demineralized
bone (“ground-glass”), and localized radiolucent jaw lesions
is apparent in these patients.28 In addition, bony fractues
and bone tumors from secondary hyperpharathyroidism
may take place.4,5

Reduced prevalence of dental caries

Low caries rates are related to increased pH, resulting from
urea hydrolization in the saliva, which neutralizes the meta-
bolic end products of bacteria.8,51-53

Other disturbances

The metabolic changes related to renal dysfunction or its
treatment have been also related to eruption of rootless
teeth54 and cysts.55 An important finding is that gingival
overgrowth may be the site for the development of oral
carcinoma.8 Cytomegalovirus infection may occur most
commonly in the first few months after transplantation,
coinciding with the maximal immunosuppression. Its pres-
ence has the potential to increase the severity of gingival
inflammation and overgrowth.36 Furthermore, it has been
reported that the majority of the micro-organisms shown
to cause fatal complications in these patients may be found
in the oral cavity.9 Interestingly, enamel hypoplasia in pa-
tients with infancy-onset end-stage renal disease (ESRD)
have been also related to delayed or altered eruption.46-48

Oral treatment in ESRF

Consultation with the physician about the appropriate tim-
ing and possible medical complications is mandatory.
Furthermore, there should be an evaluation of coagulation
parameters before the beginning of procedures that may
cause possible bleeding.28,56,57 The dosage of administered
drugs should be adjusted to the kidney’s reduced ability for
metabolism and secretion. For example, the dose of
midazolam widely used for sedation must be reduced to 50%
in patients with GFR less than 10 ml/minute/1.73 m2.58

In any case of renal deficiency, practitioners must take
into consideration the metabolism of any administered drugs
and the patient’s condition. The decision to perform treat-
ment with or without sedation is, as with the general
population, based on several factors such as behavior man-
agement and amount and type of treatment required.
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The alterations in every drug dosage, according to renal func-
tion, are published in the Drug Prescribing in Renal Failure,
Dosing Guidelines for Adults.58

Orofacial infections should be treated aggressively, keep-
ing in mind the required antibiotic dosage adjustment.
Patients with significant hypertension treated with a com-
bination of antihypertensive drugs should be closely
monitored during dental treatment for early detection of
alterations in blood pressure caused by administration of
adrenaline in local anesthetics and stress from dental treat-
ment. Most significant is to keep in mind that, because of
increased bleeding tendency due to uremic state, prepara-
tion of local coagulation medications (topical thrombin,
microfibrillar is mandatory.28

Oral treatment for patients undergoing hemodialysis

Procedures involving bleeding or requiring antibiotic admin-
istration should not be performed on the dialysis session day;
other dental treatment can be performed at any time.9 In
addition to conservative care recommendations, as for ESRF,
the concern should be for blood access (atrial-ventricular fis-
tula or central line), due to increased risk for infective
endocarditis.8 Blood pressure cuff and IV medications should
not be administered in the shunt’s arm.28 Circulating hep-
arin may also put patients at risk of prolonged bleeding.8

Dental preparation before kidney transplantation

All present or potential infection foci should be eliminated
to allow for reaching the stage of immunosuppression with-
out any oral infections. Obviously, oral hygiene maintenance
is very important to prevent infectious oral diseases.

Oral treatment in transplanted patients

The first step in treating a transplanted child is consulta-
tion with the pediatric nephrologist about the graft
function and degree of immunosuppression. Administra-
tion of different drugs (eg, sedation, antibiotics, etc.) should
take into account the degree of renal function.

If the prednisone regimen is an alternate day schedule,
stressful dental procedures should include administration
of steroids in the stress dose. The dentist should introduce
a recall program every 3 to 6 months for maintaining ef-
fective oral hygiene procedures.28 In patients receiving
cyclosporine, the change to tacrolimus should be discussed
with the nephrologist.

Conclusions
CRF patients present a complex clinical problem with
multi-system involvement, including several oral distur-
bances. Pediatric and general dentists should be aware of
the severity of clinical manifestations related to CRF as well
as the modern treatment possibilities and their repercus-
sions on the lives of these children. Since the number of
CRF children is constantly increasing, the need for dental
treatment as an integral part in managing the CRF child is
also rising. It is important for dentists to be familiar with

this complex clinical problem, and its effect on the dental
treatment, for provision of optimal dental care.
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It has been suggested that a “weak zone” could exist between intact dentin and the hybrid layer of a com-
posite resin as well as within the hybrid layer itself. Acid etching of dentin demineralizes dentin to different
depths, depending on acid type, concentration, and etch time. The purpose of this study was to evaluate
whether reducing the etch time to 5 seconds from the recommended 15 seconds or increasing up to 30
seconds has any effect on dentin bonding.

In this study, 3 one-step bonding agents (Single Bond, One Step, and Syntac) were tested on 108 ex-
tracted human molar teeth. Three evenly divided groups were assigned each bonding agent, and then each
group was subdivided into 3 subgroups based on etching time (5, 15, or 30 seconds.) All groups were bonded
with Z-100 composite resin, as per the manufacturer’s instructions. After thermocycling, all specimens were
tested in the shear mode until failure. Significant differences only exist for the different etch times with the
Syntac bonding agent, and not the others tested. In all cases, however, etch times of less than 15 seconds do
not seem to adversely affect bonding to dentin.

Comments: The dentin-to-composite bond interface is a very complex structure, and this study was nar-
row in scope by not taking into account other factors which could affect the fracture site. Etch time is one
variable under the clinician’s direct control. In a pediatric setting, dentists do not always enjoy the advan-
tage of an “ideal clinical condition.” Hence, the results published here can give some consolation if dentists
are not able to maintain prescribed etch times. GM

Address correspondence to Dr. Amer Abu-Hanna, University of Florida, College of Dentistry, Department of
Operative Dentistry, Health Sciences Center, PO Box 100415, Gainesville,  Fla.

Abu-Hanna A, Gordan VV. Evaluation of etching time on dentin bond strength using single bottle
bonding systems. J Adhes Dent 2004;2:105-110.
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