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Chronic periodontal disease is an infectious disease
characterized by inflammation and subsequent
destruction of the supporting structures of the

teeth. The prevalence and severity of attachment loss and
bone loss increases with age.1 Management of chronic perio-
dontitis generally consists of a combination of surgical and
nonsurgical therapies. Nonsurgical therapy involves scaling
and root planing to remove subgingival plaque and calcu-
lus. There is some evidence that conjunctive use of antibi-
otics in the treatment of certain types of periodontal disease
may be of benefit to some patients,2 but it is considered to
provide no additional advantage over scaling and root plan-
ing alone in the treatment of adult chronic periodontitis.3

Numerous surgical techniques are available to treat the
destruction caused by this disease. However, the goal of all

techniques is to eliminate the local etiology (i.e., plaque and
plaque retentive factors) and produce an environment
conducive to health.

The success of periodontal therapy is usually measured
in terms of maintenance or improvement in clinical attach-
ment levels. Comparisons of the efficacy of surgical and
nonsurgical therapies are equivocal. Some studies have
shown that surgery produces better attachment levels after
6 months;4,5 others have found nonsurgical therapy to be
more efficacious.6 (In the latter study, teeth were often root
planed for up to 45 minutes each, and patients were recalled
every 2 weeks). Long-term (4-6 years) results range from no
difference4,7 to improved attachment levels after root plan-
ing.5 A meta-analysis8 found that, in the short term, the
initial amount of attachment loss was the important factor
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Objective: To compare tooth loss between patients who received surgical therapy for chronic periodontitis and
those who received nonsurgical therapy alone.

Methods: A retrospective chart study was conducted at Dalhousie University. All patients who had periodontal treat-
ment and were active cases for at least 10 years were included (n = 335). The sample consisted of 120 males
(35.8%) and 215 females (64.2%). Ages ranged from 16 to 77 (mean = 46.1 ± 12.0 years). All patients received
nonsurgical therapy; 44.8% received periodontal surgery as well. Variables recorded were demographics, initial
attachment loss, treatment type, recall frequency, patient compliance and history of extracted teeth. Independent
t-tests or chi-squared tests were used to compare these for surgical and nonsurgical patients. ANOVA was used
to test for interactions between initial attachment loss, age, gender, compliance and type of therapy a patient
received as reasons for tooth loss.

Results: 521 teeth were lost in 69 patients (20.6% of sample). Of teeth lost, 61.8% were due to periodontal disease;
24.8% to caries; 13.2% to other reasons. Patients initially diagnosed with early attachment loss lost an average
of 0.37 (± 1.33) teeth. Patients diagnosed with moderate attachment loss lost an average of 1.50 (± 2.54) teeth
and those diagnosed with advanced attachment loss lost an average of 3.11 (± 3.01) teeth. Those who received
surgical therapy lost more teeth (mean = 1.31 ± 2.36) than those who received nonsurgical treatment (mean = 0.68
± 1.87; p = 0.001). However, initial attachment loss was the only factor that could predict tooth loss. The type
of therapy (surgical or nonsurgical) was not statistically significant.

Conclusions: Most periodontal patients (79.4%) who received treatment at this dental school clinic did not lose any
teeth due to periodontal disease over at least 10 years. Although patients who had surgical therapy lost more
teeth than those who had nonsurgical therapy alone, this was not an important predictor of tooth loss.
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in determining the final outcome. Patients with early and
moderate attachment loss received the most benefit from
nonsurgical treatment, whereas those with advanced disease
benefited more from surgery. After 5 years, however, there
was no difference between the 2 therapies, regardless of
initial attachment level.

Although clinical attachment levels are considered the
gold standard in outcome measurement, they do not reflect
issues that may be important to patients. In periodontics, as
in other areas of health care, patients are playing an increas-
ing role in deciding which therapy is best for them. Quality
of life issues such as pain and discomfort, changes in esthet-
ics or function, costs of therapy and tooth loss are seen by
patients to be more relevant than attachment levels or prob-
ing depths. For example, in the short term, surgery produces
significantly more postoperative pain and swelling than
nonsurgical procedures and results in more days missed
from work as a result of the procedure.9 Periodontal surgery
can be more costly than nonsurgical treatment10 in both
direct costs (fees) and indirect costs (short-term pain and
discomfort, long-term esthetic changes). However, scaling
and root planing alone are often inadequate to resolve or
prevent recurrence of the disease in some patients.11

Research has found that patients who have had perio-
dontal surgery and are regularly maintained in a perio-
dontal office lose an average of 0.06 to 0.96 teeth per
year.12-15 To date, no studies have compared surgical and
nonsurgical therapies in terms of tooth loss. The risk of
tooth loss is likely an important factor in the decisions of
patients and their clinicians. The objective of this study,
therefore, was to compare tooth loss between periodontal
patients who had received surgical therapy for the treat-
ment of chronic periodontitis and those who had received
nonsurgical therapy alone.

Materials and Methods
A retrospective chart study was conducted on patients at

the undergraduate and graduate dental clinic at Dalhousie
University, Halifax, Nova Scotia. Only patients who had
been active cases for at least the past 10 years and had some
type of periodontal treatment were included. As chart
entries were many and varied, a period of standardization
between 2 of the authors (DM and CS) ensured that appro-
priate charts were included. Questionable entries were
reviewed by both authors to reach a consensus. Approval
from the Human Ethics Committee, Faculty of Dentistry,
was received before the study began.

The following variables were recorded: demographics,
initial attachment loss, type of periodontal treatment the
patient received, recall frequency, patient compliance with
the proposed recall schedule, and history of extracted teeth.
Initial diagnosis was entered as the degree of attachment
loss that affected the majority of the dentition (i.e., early,
moderate, or advanced attachment loss). Periodontal

surgery was categorized as surgery to treat periodontal
disease (i.e., flap surgery with or without osseous surgery, or
gingivectomy), mucogingival surgery (i.e., connective tissue
graft, free gingival graft, or frenectomy) or preprosthetic
surgery (i.e., crown lengthening, ridge augmentation).
Recall frequency was based on the average recall interval of
the patient in months. Patient compliance was determined
over the whole course of the patient’s treatment at the
clinic. Patients with more than 3 consecutive cancellations
were deemed to be noncompliant. If teeth were extracted,
the reasons for the extractions were classified as follows:
periodontal disease, caries, orthodontics, prosthodontic
needs, and other (i.e., trauma and endodontics). Teeth
deemed hopeless at the initial diagnosis or extracted within
the first year for prosthodontic reasons were excluded from
the analysis.

Statistical analysis was performed using SPSS.
Descriptive statistics were done for all variables.
Independent t-tests or chi-squared tests were performed to
compare variables between surgical and nonsurgical
patients. Factorial ANOVA was used to test for interactions
between initial attachment loss, age, gender, compliance
and type of therapy (i.e., surgical or nonsurgical) as reasons
for tooth loss.

Results
The records for all current periodontal patients from the

Dalhousie University dental clinic were reviewed for this
study. Of these, 370 were in the maintenance phase of perio-
dontal therapy. Only patients who had been active cases for
at least 10 years (mean = 16.1 ± 6.4; range 10-38 years)
were included. Thirty-five of the patients were diagnosed
with gingivitis and were excluded from the sample. Thus,
335 patients met the selection criteria. The sample included
120 males (35.8%) and 215 females (64.2%) at an average
age of 46.1 ± 12.0 years (range 16-77 years). 

Most of the patients (84.8%) complied with the recall
schedule. Of these, 70% missed no clinic appointments;
30% were away from the clinic for some interval.

All patients received nonsurgical periodontal therapy
(i.e., scaling, root planing or both). Nearly half (44.8%,
n = 150) were treated with periodontal surgery: 23.6%
(n = 79) of the total sample had mucogingival surgery and
12.5% (n = 42) had preprosthetic surgery. 

A total of 520 teeth were lost in 69 patients, due to all
causes. Thus, 79.4% of all patients lost no teeth while attend-
ing the dental clinic for care. Periodontal disease accounted
for 61.8% (n = 322) of the teeth lost, caries 24.8% (n = 129)
and all other causes accounted for 13.2% (n = 69). Averaging
tooth loss over all patients, the mean annual tooth loss due
to periodontal reasons per patient was 0.06/year.

Applying the Hirschfeld and Wasserman classification
scheme12 to our data, we found that the majority of tooth
loss due to periodontal disease occurred in a minority of
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patients. Most patients (91.2%, n = 306) lost ≤ 3 teeth over
the course of the study (i.e., were considered “well main-
tained”), 7.2% (n = 24) of patients lost 4-9 teeth (i.e.,
“downhill”), and 1.5% (n = 5) of patients lost ≥ 10 teeth
(i.e., “extreme downhill”).

Figure 1 lists the frequency of tooth loss due to perio-
dontal disease by tooth type. Maxillary second molars were
the most common teeth lost (7.3% of all teeth). Cuspids
were among the most resistant to disease.

Patients who received surgical periodontal treatment lost
more teeth than patients who received nonsurgical perio-
dontal treatment; mean tooth loss per patient was 1.31 ±
2.36 for surgical treatment compared with 0.68 ± 1.87 for
nonsurgical treatment (p = 0.001, independent t-test).
Patients who had surgical therapy were more likely to have
advanced disease compared with those who had nonsurgi-
cal therapy only (p < 0.01; Fig. 2). However, no difference
in tooth loss was seen in surgical patients versus nonsurgi-
cal patients with advanced attachment loss. Nor was there a
difference in those with early attachment loss (p > 0.1).
Patients with moderate attachment loss who had surgery
were more likely to lose teeth than those who did not; mean
tooth loss per patient with surgery was 1.96 ± 2.78, with-
out surgery it was 0.97 ± 2.14 (p = 0.03).

Compliance (p > 0.1), gender (p > 0.1) and smoking
(p > 0.1) had no effect on tooth loss. However, patients
who had surgery were recalled more frequently (mode =
4 months) and tended to visit the clinic more regularly than
patients who received nonsurgical therapy alone.

Factorial ANOVA was performed to determine the most
likely reason or reasons for the tooth loss. The factors
entered in the model included initial attachment loss, type
of periodontal treatment (surgical or nonsurgical), age, and
gender. The only significant factor was the initial amount of
attachment loss (p < 0.001). Patients with early attach-
ment loss lost an average of 0.37 (± 1.33) teeth; those with
moderate attachment loss lost 1.50 (± 2.54) teeth, and
patients with advanced attachment loss lost an average of
3.11 (± 3.01) teeth.

Discussion
Hirschfeld and Wasserman12 examined 600 patients in a

private periodontal practice setting who were treated and
maintained for at least 15 years. As with our study, they
found tooth retention was more closely related to the case
type than the type of surgery performed. In their study, the
average number of teeth lost per patient per year was 0.06.
This is similar to the result of other studies.16-18 Although our
figures are lower, our study included patients with early
attachment loss, a group least likely to lose teeth from
periodontal disease if they are treated and maintained. Unlike
the other studies, we found that the mandibular first molar
was the tooth least likely to be lost due to periodontal disease.
This may be because we did not account for teeth lost by
patients prior to attending our clinic (which most likely
included mandibular first molars) and the small number of
people who accounted for the majority of the tooth loss.

Most of the patients in this sample did not lose any teeth
during the course of this study. This finding is in concor-
dance with our current understanding of the progression of
periodontal attachment loss. Periodontitis can be distin-
guished by the rate of progression in different forms of the
disease. In most patients, mean annual bone loss is less than
1 mm.19 More susceptible people demonstrate rapid attach-
ment loss and bone destruction. This aggressive form of
periodontitis is relatively rare, affecting less than 5% of the
population.20 It is likely that this latter group of patients
accounts for the majority of the tooth loss in this study.

Patients in our study who received surgical therapy lost
more teeth than those who had nonsurgical treatment alone.
Surgical patients lost an average of 1.3 teeth over 16 years
(1 tooth every 12.3 years), whereas those who received
nonsurgical therapy lost an average of 0.68 teeth over 16
years (1 tooth every 23.5 years). However, this fact was
confounded by the severity of disease. The amount of attach-
ment loss at initial presentation seemed to be a more impor-
tant predictor of tooth loss than the type of periodontal ther-
apy. This finding is in agreement with McLeod and others19

who found that the type of treatment did not significantly
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Figure 1: Frequency of tooth loss due to periodontal reasons.
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Figure 2: Average tooth loss by degree of initial attachment loss.
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affect tooth retention; rather, the initial diagnosis was the
important variable. Other studies have noted that compli-
ance,3,14 age,20,21 and gender22 are major factors in tooth loss;
none of these was found to be significant here. This is most
likely due to the fact that dental students are inexperienced
in developing and maintaining periodontal recall schedules
for their patients. It may also be due to a different sample of
patients than is found in a private practice situation.

Although smoking has been shown to be a significant risk
factor for the progression of periodontitis,22,23 we found no
significant relation between smoking and tooth loss. This is
not to say that smoking is not a risk factor for periodontal
disease. Our results are most likely due to inherent flaws in
a retrospective study. It may be a result of the inclusion of
patients with early attachment loss. It is more likely due to
the possibility of incomplete entries into the charts.

Not all patients will choose to have surgical therapy even
if it is prescribed for them, because of the economic
burden, fear of the procedure, or other factors. Ideally, a
study comparing a group of patients who chose not to have
surgery with those who did would give us less biased data
in terms of tooth loss from nonsurgical therapy alone.
However, a prospective trial of this nature would be
extremely expensive in terms of time and money.

As with most retrospective studies, the one conducted
here is subject to many biases. Patients were probed and
treatment planned by different undergraduate students and
their instructors, all of whom bring their own biases to the
clinic. Diagnoses and treatments may not have been accu-
rately recorded. Thus, the results of this study cannot be
generalized beyond this particular group of patients.

Nonetheless, the topic of treatment efficacy is one that
has been debated in the scientific literature for some time.
Our results confirm what clinicians know — that often the
amount and extent of attachment loss is a more important
consideration than the type of therapy prescribed for an
individual patient. C
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