
Introduction

Behavior management is a major component in
treating children. The majority of children can be
treated efficiently with behavior modification
techniques. Some children may need nitrous
oxide or some other form of sedation. Very young
children who require extensive dental treatment,
children with management problems or who are
medical l y compromised might require
hospitalization to complete their treatment.

The expertise of the medical and dental team,
and the ability of parents to comply with preventive
dental measures and keep follow-up dental visits
for their children are important factors in the
success of the outcome of full-mouth
rehabilitation for pediatric dental patients under
GA.

A follow-up preventive visit consists of dietary
counseling, oral hygiene instructions, prophylaxis
and topical fluoride application, in addition to re-
evaluating the restored teeth, assessing the
development of new caries, and the necessity of
any re-treatment.

Poor compliance with follow-up dental visits
may lead to early relapse, and should be
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The aim of this study was to investigate the compliance of Saudi parents in bringing their children to follow-up dental care visits after
full-mouth rehabilitation treatment under general anesthesia (GA). A retrospective study was undertaken by reviewing 134 dental
records of children treated under GA between the years 1990 and 2000 at the College of Dentistry, King Saud University, Riyadh,
Kingdom of Saudi Arabia. The sample consisted of 76 males and 58 females. The ages of the children ranged from 2 to 17 years with a
mean of 5.43 years. Seventy-four percent were healthy children and 26% had medical or developmental disability. Results showed
that over half (53.7%) of treated children did not respond to follow-up dental care visits. Approximately 35% of children came for the
post-operative visit, 29% came for the recall visit and only 18% of the treated children came for both visits. Results also showed that
68% of children who had space maintainers attended the post-operative visit while 57% of them came for the recall visit and both
percentages were statistically significant (P<0.0001). Medical/developmental disabilities and place of residence were not found to
be significant variables in parents' compliance with follow-up preventive dental care following GA. The findings of this study showed
that a high percentage of Saudi parents did not comply with the recommended follow-up dental care visits.

considered a potential “risk factor” in determining
the type of treatment rendered during GA
especially in the treatment of early childhood
caries.

Roberts found that only few parents (26%)
brought their children for follow-up visits after full
mouth rehabilitation and did not consider the
need for dental homecare. The suggested
explanation for poor compliance with follow-up
evaluations was the lack of proper communication
with the dental care provider.

Berkowitz . found that 50% of children
with early childhood caries who returned for
dental treatment following dental care after GA
needed additional treatment in less than six
months.

Studies by Almeida . and Eidelman .
reported that 17% to 59% of the studied population
needed further treatment in less than two years
after full-mouth rehabilitation under GA.

The distance traveled and child compromised
health have been mentioned in the literatures as a
potential variables affecting parental compliance
to follow-up evaluation after GA. Enger and
Mourino performed a study on two-hundred
patients in Richmond, Virginia, USA and they
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reported that a significant difference in follow-up
compliance was found between patients living
within and outside of Richmond where the dental
clinic was located. However, Primosch .
found that both the travel time and compromised
health of the child were not related to follow-up
compliance of parents.

The aim of this study was to investigate the rate
of compliance of Saudi parents with follow-up
dental visits and to assess variables contributing to
the degree of compliance after full-mouth
rehabilitation using GA for children.

A retrospective study was completed by
reviewing 134 dental records of children who
received full-mouth rehabilitation under general
anesthesia during the years 1990-2000. The last
cases assessed were treated at the end of 2000, so
by the end of 2001 a sufficient time had passed for
a follow-up period of at least one year.

Those patients were treated either by a
pediatric dentist or by graduate students under the
supervision of a faculty in the pediatric dentistry
postgraduate program at King Saud University in
Riyadh, Saudi Arabia.

The protocol of treating children under GA in
King Saud University was carried out by admitting
the patient to the hospital the night before and
discharged the following morning. The dental
treatment offered was complete oral rehabili-
tation. If a space maintainer was required, it was
usually constructed and cemented at the time of
the dental treatment if time permitted, otherwise
cementation was delayed until the post-operative
visit.

Records were reviewed to determine the
following:
1. Patient's sex
2. Age of the patient at the time of surgery
3. Procedure date
4. Medical status
5. Parental compliance in bringing their children

for a post-operative visit after 5-7 days and
recall visits within 3-4 months

6. Residence of the child
7. Placement of space maintainer, if any
8. Date of further treatment needed, if any, and

behavioral management used during re-
treatment.
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Materials and Methods

StatisticalAnalysis

Chi-square test was performed to assess

variables contributing to the degree of parent's
compliance with preventive dental visits after full-
mouth rehabilitation using GA.

Results

Of the 134 children treated, 76 (56.7%) were
males and 58 (43.4%) were females.

Table 1 showed that the age of the children
ranged from 2 to 17 years with the mean age of
5.43 ( 2.97). The mean age of the males was 5.43
( 2.84) and 5.41 ( 3.16) for the females. Over 65%
of the patients were 5 years or under. One
hundred twenty-nine (96.3%) of children were
from Riyadh city while 5 (3.7%) were from other
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Sex

Male

Female

Total

2-5
No. (%)

51 (67.1)

37 (63.8)

88 (65.7)

6-10
No. (%)

22 (28.9)

17 (29.3)

39 (29.1)

11-17
No. (%)

3 (3.9)

4 (6.9)

7 (5.2)

x (SD)

5.43 (2.84)

5.41 (3.16)

5.43 (2.97)

Total
No. (%)

76 (100)

58 (100)

134 (100)

Age in years

Table 1. Distribution of child dental patients treated under
general anesthesia by age and sex.

areas.
Table 2 showed the reasons for treatment

under GA. Some patients had more than one
reason for being admitted for treatment under GA
but only the main reason of admission was
presented in the table. Ninety-nine (73.9%) of the
children were healthy but had behavioral
management problems (45.52%) or had early
childhood caries and required extensive treatment
(28.36%). Thirty-five of the children (26.12%) had

Table 2.

Reason Number of Patients (%)

Reasons for treatment under general anesthesia

Management problem 61 45.52

Extensive caries 38 28.36

Medical/developmental
disabilities

35 26.12

medical/developmental disabilities.
Medical reasons for being treated under GA are

shown in Table 3. These were cerebral palsy, Down
syndrome, respiratory problem, epilepsy, diabetes
and deafness. Other medical problems were
asthma, cleft lip and palate (3 cases), cardiac
problem (2 cases) and one case of cancer.

Table 4 showed the compliance of patients
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with follow-up dental visits after GA. Only 48
(35.8%) of the treated children came for post-
operative visit while 39 (29.1%) returned for recall
visits and only 25 (18.7%) of the children came for
both visits. Over half of the treated patients
(53.7%) did not return for post-operative or recall
dental visits.

Twenty-eight (20%) of the children had a space
maintainer fabricated during the treatment
procedure and about 20 (15%) of the treated

Table 3.

Reason Number of children (%)

Medical reasons for restorative treatment under
general anesthesia.

Down syndrome 7 5.2

Cerebral palsy 7 5.2

Respiratory problem 3 2.2

Epilepsy 3 2.2

Diabetic 3 2.2

Deafness 3 2.2

Asthma 3 2.2

Cleft lip/palate 3 2.2

Cardiac problem 2 1.5

Cancer 1 0.7

TOTAL 35

Table 4.

Follow-up Dental Visit N (%)

Patients' compliance with follow-up dental visits after
general anesthesia (N=134)

Post-operative only 48 (35.8)

Recall only 39 (29.1)

Post-operative and recall 25 (18.7)

No post-operative no recall 72 (53.7)

Some patients came for more than one visit

children required further treatment after the GA.

Sixty-eight percent (24/35) of the children with
medical/developmental disabilities and 62%
(62/99) of the healthy children did not make their
post-operative visit. This difference was not
significant (p=0.367).

Regarding recall visit, 80% (28/35) of the
children with medical/developmental disabilities

Medical Status and Follow-up Dental Visits

and 67% (67/99) of the healthy children did not
come for recall visit. This difference was not
significant (p=0.89).

None of the treated children who came from
outside Riyadh and who constituted 3.7% of total
studied population came to the post-operative visit
or to the recall visit.

Sixty-eight percent (19/28) of the patients who
had a space maintainer came for the post-
operative visit while only 27% (29/115) of the
children who had no space maintainer came for
that visit. Chi-square test showed significant
difference between the two groups (p< .0001).

For the recall visit, 57% (16/28) of the children
with space maintainer came for that visit
compared to only 21% (23/115) of those with no
space maintainer made the recall visit. Chi-square
test showed significant difference between the
two groups (p< .0001).

Out of 134 treated children, 20 (14.9%) came
back for further treatment after the GA procedure.
About 21% (10/48) of those who attended post-
operative appointment needed additional
treatment compared to 11.6% (10/86) of those who
did not make the post-operative visit needed any
further treatment. Chi-square test showed no
significant difference between the two groups (p =
0.152)

Out of the 20 children who needed further
treatment, it was found that 28% (11/39) of those
who attended recall evaluation visit needed
further treatment compared to 24.6% (28/114) who
came for that visit did not require any additional
treatment. Chi-square test showed significant
difference between the two groups (p < .006).

All the patients who needed further treatment
were re-treated using pre-medication or
psychological behavior management. It was
found that all these children required restorative
treatment or extractions at the follow-up visits in
an average of 14 months after treatment under GA.

Place of Residence and Follow-Up Dental
Visits

Space Maintainer and Follow-up Dental
Visits

Further Treatment Needed and Follow-Up
Dental Visits
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None of these patients required the re-treatment
to be carried out under GA.

Knowing the rate of compliance of parents with
follow-up dental visits is extremely important in
order to provide proper types of treatment, select
proper patient and improve the success of the
outcome rate of full-mouth rehabilitation for
children under GA. Educating and motivating the
parents to enhance compliance is necessary
before subjecting any child to treatment under GA.
The findings of this study indicated that a high
percentage of children (53.7%) who were treated
under GA were non-responsive to follow-up dental
visits. This poor compliance has been reported in
other studies.

Enger and Mourino's study found that the
recall rate was 52%. Worthen and Mueller found
that the post-operative dental care visit rate was
36% and the recall rate was 3% while both post-
operative and recall were 12%. Roberts found
that 26% of the treated patients returned for
follow-up preventive visit. The suggested
explanation of this behavior was the parent's
beliefs and attitudes toward the importance of
follow-up visits or it could be a result of poor
communication between the dental care provider
and the parents. However, this study did not
investigate the reasons for the poor rate of
compliance with follow-up dental visit especially if
we exclude the financial reason because dental
treatment is available free of charge for all
populations in Saudi Arabia.

A high relapse and need for further treatment
was observed for children who made post-
operative (20%) and for those who returned for
recall preventive visits (28%). These findings could
be underestimated, as we do not have information
about more than half of the studied population
who did not respond to any follow-up preventive
visit. This may suggest that parents may have
inadequate information about oral health so they
did not appreciate the importance of coming after
GA treatment for re-evaluation and application of
preventive measures. A high relapse rate was
reported in other studies.

The high relapse rate found in this study and
previous studies necessitate the importance of
providing more comprehensive treatment. Full
coverage restoration such as SSC and strip crowns
are recommended as these are significantly better
than amalgam and composite or glass ionomer
restorations.

In this study the average time in which chil-
dren required re-treatment was 14 months. This

Discussion
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finding was similar to the results reported in other
studies.

The protocol implemented in this school,
however, was the use of radical approach in the
treatment in order to avoid the need for further
treatment in 6 or 12 months.

None of the patients required the re-treatment
to be carried out under GA indicating that the
objectives of GA are being achieved by training
and preparing the children to accept dental
treatment in the normal way. This finding was in
agreement with several other studies.
Mitchell . reported that re-treatment under
GA was seldom required at least in the four years
following the treatment under GA.

In the present study, place of residence and
child compromised health had no effect on
compliance rate. This was in agreement with the
findings of Primosch . but not with the
findings of Enger and Mourino regarding the
place of residence. It should be pointed out,
however, that the number of treated children from
outside Riyadh city was very small (3.7%) and may
not be adequate to make a justified comparison.

This study showed that a high percentage of
children who had space maintainers returned for
both follow-up dental visits which was statistically
significant (P<.0001) compared to children who
had no space maintainers. This behavior maybe
the result of parents' concern about seeking more
information on these appliances or it could be a
result of the dental provider instructions about the
importance of periodic check-up of these
appliances.

The results of this study also showed the
importance of education and motivation of the
parents towards better compliance with follow-up
preventive visits, as well as, homecare oral
hygiene before subjecting children to treatment
using GA. Further studies are required to
investigate the reasons of poor compliance of
Saudi parents to follow-up dental care visits.

1. Most of treated patients were below 5 years of
age and had extensive dental caries and/or
behavior management problems.

2. A high percentage of Saudi parents did not
comply with the recommended follow-up
dental care visits.

3. A high relapse rate was shown at a short period
after treatment under GA.

4. High percentage of children who had space
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Conclusions
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maintainers attended both post-operative and
recall visits.

5. Medical/developmental disabilities and place
of residence were not found to be significant
variables in parents' compliance with follow-up
preventive dental care following GA.

6. Patients who required further treatment after
GA were treated using physiological behavior
management techniques and/or sedation.
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