
Mandibular third molars as mediated by three cues 
Dentists’ treatment decisions on asymptomatic molars compared with molars associated with 
pathologic conditions 

Kerstin Knutsson, Berndt Brehmer, Leif Lysell and Madeleine Rohlin 
Department of Oral Radiology, Faculty of Odontology, Lund University, Malmo; D e p a m e n t  of 
Psychology, Uppsala University, C‘ppsala; and Depamnent of Oral Surgery, Central Hospital, 
Kristianstad; Sweden 

Gutsson K, Brehmer B, Lysell L, Rohlin M. Mandibular third molars as mediated by three cues. Dentists’ 
treatment decisions on asymptomatic molars compared with molars associated with pathologic conditions. 
Acta Odontol Scand 1997;55:372-377. Oslo. ISSN 0001-6357. 
The aim was to study how three cues (patient’s age and angular position and degree of impaction of the 
molar) were distributed among removed mandibular third molars associated with pathologic conditions 
and to compare these results with dentists’ treatment decisions in another group of molars consisting of 
asymptomatic mandlbular third molars, as mediated by the same cues. The overall agreement was fairly 
high between the dentists’ treatment decisions and the removal rate among the molars subjected to 
removal. Thus, molars partially covered by soft tissue in patients aged 19 to 40 years had a high removal 
rate, and molars totally covered by bone tissue had the lowest removal rate in accordance with the dentists’ 
treatment decisions. There were some exceptions. For example, molars partially covered by soft tissue in 
horizontal and mesioangular positions were rated higher by the dentists than the removal rates indicated. 
Distoangular molars in patients aged 26 to 40 years had the highest removal rate but a considerably lower 
order according to the dentists’ decisions. Scientific evidence indicates that molars in mesioangular and 
horizontal positions present a low risk and molars in distoangular position present the highest risk of 
developing pathologc condltions, compared with other angular positions. El De&n mnking; impactcd both; 
judpnmt; tooth extraction 
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Judgement analysis is a descriptive approach that focuses 
on the cognitive process involved in a judgement or a 
decision. A central question asked within judgement 
analysis is ‘How do clinicians use information given to 
them to make a judgement about some criterion event, 
such as a diagnosis or treatment?’ The Brunswik lens 
model is an important analytic tool to characterize 
judgements (1,2) .  The lens model uses the analogy of 
rays of light passing through a convex lens to describe the 
relationship behveen the cues (pieces of information) and 
the true state-the optimal judgement or decision-and 
the relationship between the cues and the judged state. 
The lens model can be used to depict a clinician’s 
judgement when examining a patient with a mandibular 
third molar and making a decision as to whether to 
remove the molar. ,4 modified lens model applicable for 
such a judgement on mandibular third molars with certain 
cues is shown in Fig. 1. 

There was a wide variation in the decision as t o  whether 
to remove asymptomatic mandibular third molars among 
Swedish general dental practitioners and among oral 
surgeons ‘3,4). When general dental practitioners and oral 
surgeons were asked to judge 36 asymptomatic mandib- 
ular third molars, the number of molars proposed for 
removal ranged from 0 to 26 and from 3 to 21, 
respectively. The results of these studies (3,4) indicate 
that the cues degree of impaction and angular position of 

the molar and patient’s age influenced the treatment 
decision. About three times as many dentists, both among 
general dental practitioners and among oral surgeons, 
proposed removal of asymptomatic molars partially 
covered by soft tissue as compared with molars of other 
degrees of impaction. The dentists were also more inclined 
to remove molars in a distoangular position and molars in 
patients aged 19 to 25 years. 

The aim of this paper was to study how three defined 
cues (patient’s age, angular position and degree of 
impaction of the molar) were distributed among mandib- 
ular third molars subjected to removal and associated with 
pathologic conditions and compare these results with 
dentists’ treatment decisions in another group of molars 
consisting of asymptomatic mandibular third molars, as 
mediated by the three cues. 

Materials and methods 
Qustionnaires on surgicalh removed mandibular third molars 
with asociated pathologic conditionr 

Questionnaires to be filled out for 100 consecutive 
patients who were subjected to surgical removal of a 
mandibular third molar were distributed in seven oral and 
maxillofacial surgery units in the southern region of the 
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only patients aged between 19 and 60 years and patients 
with molars with associated pathologic conditions were 
included. Totally erupted molars were excluded from 
further analysis. 

CUES 

JuDGEMprr 
ON REh4OVAL 

?RUE STATE’ 

Fig. 1. Modified lens model for the judgement on mandibular third 
molars. Cues are pieces of information useful in making the 
judgement. 

National Health Service in Sweden. Two to five certified 
specialists were working in each clinic, and the ques- 
tionnaires were to be compleated by the oral surgeon who 
examined and treated the patient. The patient’s sex and 
age were recorded. The angular position of the mandib- 
ular third molars was classified as vertical, mesioangular, 
distoangular, or horizontal in accordance with criteria 
presented by Winter (5). The degree of impaction was 
classified as: 1) totally erupted, 2) partially covered by soft 
tissue, 3) completely covered by soft tissue, and 4) 
completely covered by bone tissue. Criteria for the angular 
position and degree of impaction were described in the 
questionnaire. 

The oral surgeons were asked to record whether there 
was a pathologic condition associated with the molars. 
When this was the case, one or more of seven specific 
pathologic entities were to be recorded. The questionnaire 
presented definitions of the pathologic entities as described 
in a previous study (6). 

Questionnaires with data on 668 patients were 
returned. To make a comparison with ‘paper cases’ of 
asymptomatic mandibular third molars described below, 

3udgtmen.t of cases with qmptomatic mandibular third molars 
3dges. Thirty general dental practitioners (GDPs) and 

10 oral surgeons participated as judges. The selection of 
judges has been presented in previous studies (3,4). The 
length of the professional experience of the GDPs varied 
from 1 to 30 years (mean, 12 years). The oral surgeons had 
been certified as oral surgeons for 3 to 30 years (mean, 17 
years). 

Cases of asymptomatic mandibular third molars. Thirty-six 
radiographs were selected from mandibular third molars 
without associated pathologic conditions, referred for 
removal. The molars were selected so as to present an 
equal distribution of women and men, patients’ ages, and 
angular position and degree of impaction of the molars. 
The three age groups were 19-25 years, 26-40 years, and 
41-60 years. The angular position was classified as pre- 
sented above in accordance with Winter (5). The degree of 
impaction was classified as: 1) partially covered by soft 
tissue, 2) completely covered by soft tissue, and 3)  com- 
pletely covered by bone tissue. Thus, the mandibular third 
molars were described by three cues: the patient’s age, the 
angular position, and the degree of impaction. All the 
possible combinations of age, angular position, and degree 
of impaction (36 combinations) appeared only once. 

Case scenario 
Each of the cases was presented to the 40 judges with a 

radiograph and a brief text informing them about the sex 
and age of the patient and the degree of impaction of the 
molar. They were also informed that the teeth were 
asymptomatic. Besides being asked to decide whether to 
remove the illustrated molar, the judges had to make their 

Table 1. Number of surgically removed mandibular third molars with associated pathologic conditions (n = 454). The molars are described by 
three cues: patient’s age group (years), angular position, and degree of impaction 

Degree of impaction 

Age group (Ye=) 

Angular position 19-25 26-40 41-60 Total 

Partially covered by soft tissue Vertical 
Mesioangular 
Horizontal 
Distoangular 
Vertical 
Mesioangular 
Horizontal 
Distoangular 
Vertical 
Mesioangular 
Horizontal 
Distoangular 

Completely covered by soft tissue 

Completely covered by bone tissue 

Total 

38 
52 
20 
42 
6 

18 
10 
4 
0 
0 
4 
0 

194 

48 
45 
14 
57 
8 

17 
19 
9 
0 
2 
I 
1 

22 1 

8 
6 
6 
7 
2 
0 
6 
2 
0 
0 
1 
1 

39 

94 
103 
40 

106 
16 
35 
35 
15 
0 
2 
6 
2 

454 
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Table 2 Judgement of 36 cases of asymptomatic mandibular third molars. Perceived need for removal expressed as mean indication index 
(millimetrrs on visual analogue scale (mm V4S)) and mean predicted risk of development of pathologic conditions (mni VASj as judged by 30 
general dental practitioners and 19 oral surgeons The  0 and 100-nim endpoints of the \'AS represented the lowest and highest indication for 
removal and the lowest and highest risk for dcvclopment of pathologic conditions. respectively. T h e  molars are described by three cues: 
patients~ age group (yearsj. angular position, and degree of impaction 

.Age ~ o u p  (years) 

19-25 26-40 41-60 

Angular Indication Risk of Indication R A  of Indication Risk of 
DeLTee of impaction positiori index patholog). index pathology indes patholog 

Partially I owred hy ?oft tissue 1.ertica.l 46 49 35 38 21 22 
Alesioangular 45 46 48 48 37 36 
Horizontal 56 56 53 54 38 39 
Dirtoangular 51 54 50 50 32 34 

(;omplr~t*.l! c1Jvt.rr.d bt, soft tissue \.ertlcal 31 34 37 40 26 28 
Slrs ioanplar  32 32 22 23 27 27 
Horizontal 31 30 29 26 17  18 

30 30 51 50 
3 9 8 8 

Distoan~plar 28 30 
Coiiiplrrc.!v rovvrrd by bonr tissue Vertical 51 54 

hlesioanplar  33 31 23 23 14 15 
Horizontal 31 29 17 17 18 20 
Distoan_guI;tr 23 23 48 50 28 27 

m i l  assessnierit in which they judged [he need for removal 
(indication index; on a 100-mm lisuai analogue scale 
;\'AS;, )\.here the 0 and 100-mm endpoints of the VAS 
represented the lowest and highest indication index for 
remo\al. respecri\.ely They were also asked to predict the 
risk 0 1  development of a pathologic condition on a 100- 
trim YAS. where the 0 and 100-mm endpoints represented 
the lowest and highest risk of development of a pathologic 
condition. respecti\.ely. 

-4nahsis 
Each judge's response on the VAS was measured to the 

nearest millimeter. For each of the 36 asymptomatic 
mandibular molars, the indication index in mdimeters on 
the VAS was compared with the judges' predicted risk of 
development of a pathologic condition, also in millimeters 
on the VAS (Table 2). The correlation between each 
judge's indication index and predicted risk for each molar 
was estimated with Pearson's correlarion coefficient. 

T o  compare surgically removed molars with a patho- 
logic condition-the true state-and the judges' perceived 
need for removal of asymptomatic molars-the judged 
state-an order of priority was given to each mandibular 
third molar (Table 3). For the surgically removed molars 
tvith a patholo$c condition the number 1 signified the 
most frequently occurring molar and the number 20 the 
most rareiy occurring molar. For the cases with asympto- 
matic mijlars the number 1 implied that the highest 
number ofjudges proposed this molar to be removed, and 
the number 22 that the lowest number-that is, none of 
the judge5----proposed this molar to be removed. Each 
molar was described by its three cues (patient's age, 
anqular position, and degree of impaction of the molar). 

Results 
Surgcalb remored mandibular third molars with associated 
pathologic condition (Table I )  

A total of 454 patients with one molar each (257 
women, 197 men) uith a mean age of 28.6 years were 
treated. Table 1 shows the degree of impaction and the 
angular position of the molars and the age groups of the 
patients, Se\.enty-siu per cent of the molars were partially 
covered by soft tissue, 22% were completely covered by 
soft tissue, and 2% were completely covered by bone 
tissue. hlost of the molars were either in a mesioangular 
(3146) or in a distoangular (27%) position. About one- 
fourth of the molars were in a vertical position (24%), and 
18?/o were horizontally positioned. Most molars (49%) 
were remo\,ed in patients aged 26-10 years, 43% in 
patients aged 19-25 years, and 9% in patients aged 41--60 
years. 

Judgement of cases with asymptomatic mandibular third molars 
(Table 2) 

For each of the 36 molars, the judges' assessment of the 
need for removal (indication index) and their predicted risk 
of a pathologic condition developing were highly corre- 
lated (correlation coefficient between 0.73 and 1 .OO; 
P < 0.000 l) ,  with the exception of three judges presenting 
moderate correlation (correlation coefficient between 0.52 
and 0.66; P <  0.0001). As shown in Table 2, the highest 
mean rating on both scales (56 mm) was presented for 
horizontal molars partially covered by soft tissue in 
patients of the youngest age group. Generally, the highest 
ratings were for molars partially covered by soft tissue in 
patients of the two youngest age groups, with indication 
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Table 3. True state-that is, surgically removed mandibular third molars with pathologic conditions-and judged state-that is, 30 general 
dental practitioners’ and 10 oral surgeons’ perceived need for removal of asymptomatic mandibular third molars. The molars are described by 
three cues: patient’s age group (years), angular position, and degree of impaction. An order of prioriv is giveti to the molars. For the true state, 
1 signifies the most frequently and 20 the most rarely occurring molar with associated pathologic conditions within the surgical material. For 
the judged state, 1 implies that the highest number ofjudges and 22 that no judges proposed this molar for removal. Some molars are given 
identical figures representing identical numbers within the surgical material or number of judges proposing removal 

Age group (years) 

19-25 2 6 4 0  41-60 

Degree of’ impaction Angular position True state Judged state True state Judged state True state .Jud,qrd state 

Partially covered by soft tissue Vertical 
Mesioangular 
Horizontal 
Distoangular 
Vertical 
Mesioangular 
Horizontal 
Distoangular 
Vrrtical 
Mesioangular 
Horizontal 
Distoanplar 

Completely covered by soft tissue 

Completely cowred by bone tissue 

6 7 
2 3 
7 I 
5 5 

16 15 
9 I I  

12 12 
17  12 
20 5 
20 12 
1 7  12 
20 18 

3 
4 

11 
1 

14 
10 
8 
13 
20 
18 
19 
19 

7 
2 
2 
8 

14 
19 
16 
13 
22 
19 
20 
4 

14 
16 
16 
15 
18 
20 
I6 
18 
20 
2u 
19 
19 

20 
9 

10 
I I  
16 
1 7  
20 
6 

22 
19 
21 
16 

indices between 45 and 56 mm and corresponding figures 
of 46 and 56 nim for the risk of developing a pathologic 
condition. The molar in a vertical position in the age 
group of 26-40 years presenting a mean indication index 
of 35 mm and mean risk of developing a pathologic 
condition of 38 mm constituted an exception. Molars 
completely covered by bone tissue in a vertical position in 
the youngest age group or in a distoangular position in the 
middle age group also presented high ratings on both 
scales. 

lt’ith the exception of molars in distoangular positions, 
the lowest indication index (between 5 and 23 mm) and 
the lowest rate of predicted risk of developing a pathologic 
condition (between 8 and 23 mm) was found for molars 
completely covered by bone tissue in the two oldest age 
groups. The molar completely covered by soft tissue in a 
horizontal position in patient in the oldest age group also 
presented a low index. 

Surgicalh removed molars with a pathologic condition-true 
state-and the judges’ pnceived need for removal of asymptomatic 
molars-judged state- mediated 

Molars partially covered by soft tissue in patients aged 
19 to 40 years were most frequent among the surgically 
removed molars with a pathologic condition. In general, 
the highest number of judges proposed removal of 
asymptomatic molars with the same cues. The most 
frequently occurring molars among the surgically removed 
molars were distoangular and partially covered by soft 
tissue in patients aged 26-40 years. Most judges, however, 
proposed that horizontal molars partially covered by soft 
tissue in patients aged 19 to 25 years or 26 to 40 years 
should be removed. These molars were only the 7th and 

three cues (Table 3) 

1 1 th most frequently occurring molars among the 
surgically removed molars with a pathologic condition. 

For molars completely covered by soft and bone tissue, 
the judges’ perceived need for removal was, with a few 
exceptions, in accordance \kith the remo\al rates of molars 
with a pathologic condition. Thus, vertical molars coni- 
pletely covered by bone tissue in patients aged 26 to 60 
years were least frequent among the surgically removed 
molars, and no judges proposed that these molars be 
removed. Among molars completely covered by bone 
tissue, distoangular molars in patients aged 26 to 40 years 
and vertical molars in patients aged 19 to 25 years were 
perceived by the judges as fourth and fifth order of 
priority, respectively. These molars presented very low 
removal rates among the surgical material, however. 

Discussion 
The true state of the present study, with regard to the 
results of the prospective analysis of the removed molars 
with pathologic conditions, could be disputed. A prospec- 
tive study of pathologic conditions associated with molars 
in a general population-that is, the natural course of 
impacted molars in a general population-would be 
extremely valuable. There are, however, several difficulties 
in conducting such a study, which is probably one of the 
reasons why such a study has not been presented. A study 
of the incidence of pathologic conditions associated with 
third molars in a general population would not be that 
valuable, as molars with symptoms of pencoronitis have 
been treated with removal. Thus, the most prevalent 
disease will not show up in a general population. Fur- 
thermore, several molars without pathologic conditions 
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have been prophylactically removed in young individuals. 
Until now, the only prospective study of third molars in a 
general population is the one by Hugoson 8c Kugelberg 
/,7j, presenting the presence of molars, the patients’ age, 
and the impaction status of the molars. The frequency of 
different angular positions was described for lower third 
molars together with upper third molars, which precludes 
an estimate of this cue in mandibular third molars. There 
are studies reporting on the long-term follow-up of 
asymptomatic mandibular third molars which indicate 
that the risk of developing a pathologic condition is low (8- 
15). However? the molars reported in these studies were 
not described with regard to cues used in the present study 
or other similar well-defined characteristics. In the absence 
of such data, the results of the analysis of the third molars 
that had developed a pathologic condition sewed as a 
description of the actual relationship of cues in the real 
world. 

The judgements of asymptomatic mandibular third 
molars were performed on 36 molars presenting the three 
cues patient’s age, angular position, and degree of 
impaction of the molars as unique intercorrelations. The 
mandibular third molars of both groups analyzed in the 
prescnt study, the asymptomatic ones and the molars with 
pathologic conditions subjected to remotd, were pre- 
sented with the same cues, but the distribution of cues was 
different. A case in point is that of molars completely 
covered by bone tissue, representing only 29’0 of the 
removed molars. Extending the number of asymptomatic 
cases to represent a valid distribution would, however, 
result in the inclusion of so many cases that there would be 
a risk of overtiring the judges. 

The judges, consisting of oral surgeons and GDPs, were 
selected so as to form a group with high professional 
standards. It seemed important to include different groups 
of dentists as they probably have different experience with 
pathologic conditions associated with third molars and the 
clinical consequences and sequelae of third-molar surgery. 
A variation in therapeutic decisions and in the prediction 
of the dwelopment of pathologic conditions has been 
found for TWO groups of judges assessing cases of impacted 
third molars (4: 16). When comparing treatment decisions 
on third molars, GDPs were found to adopt a more 
conservative approach to removal than dental students. 
According to Berge ( l 7 ) ,  the students may have been 
influenced by textbooks in oral surgery and case presenta- 
tions with pathologic conditions during their clinical 
education. 

When deciding whether to remove asymptomatic 
molars, the judgement on the probability that a pathologic 
condition would develop is of interest. In a previous study 
by Lysell et al. (18) the number of molars proposed for 
removal and the assessment of need for removal (indica- 
tion index’) presented a high correlation. In the present 
study the correlation between each dentist’s indication 
index and predicted risk of pathologic conditions was also 
high, even though there was a considerable variation 
among the individual assessments of the need for removal 

and estimations of the development of pathologic condi- 
tions (1  6). Such a substantial variation in judgements has 
also been observed for other dental treatments (1 9-24). 

The overall agreement was fairly high between the 
judged state and the so-called true state; that is, the 
judgements presented a high degree of accordance with 
the removal rate in the surgical material as mediated by 
the three cues. Thus, molars partially covered by soft tissue 
in patients aged 19 to 40 years, which were most frequent 
among the surgically removed molars with pathologic 
conditions, were also suggested to be removed among the 
paper cases by most dentists. Doubtless, these two sub- 
groups of cues signalled an increased risk of the 
development of pathologic conditions in asymptomatic 
mandibular third molars. However, some of the dentists’ 
treatment decisions were not in accordance with the 
removal rates. Thus, the overall ratings based on the 
dentists’ treatment decisions on molars partially covered 
by soft tissue in a horizontal position and in a 
mesioangular position were higher than the removal rates 
indicated. It seems likely that the close contact between the 
second molar and the third molar in horizontal and 
mesioangular positions led the dentists to perceive a higher 
risk of pathologic conditions than motivated in the 
literature (6,8,9, 1 1, 12, 25). The estimated risk (odds 
ratio) of mesioangular molars is only 0.5, and that of 
horizontal molars 1.3 (6). The dentists did not seem to take 
into account such base-rate frequencies. If the dentists, in 
their estimates, had used a representative or normative 
Bayesian approach, the prior subjective probabilities 
might have improved. Tversky & Kahneman (26) claim 
that when judgements are performed under uncertainty, as 
in the present study, people tend to rely on a limited 
number of heuristic principles such as availability and 
representativeness. These authors described availability as 
the judgemental heuristic in which people assess the 
frequency of a class or the probability of an event by the 
ease with which instances or occurrences can be brought to 
mind. Therefore, the profession might unduly be influ- 
enced by those third molars that cause problems and with 
ease can be brought to mind. According to Tversky & 
Kahneman (26) the representativeness heuristic implies 
that one evaluates subjective probability by the extent of 
correspondence between the sample and the population. 
In the present investigation the prior probability, or base- 
rate frequency, of different diseases, such as the low 
frequency of root resorption, which is about 1% (6, 8,9, 
1 1,  12,25), should have a major effect on the prediction of 
the probability of development of pathologic conditions. 
According to Friedman (27), general dental practitioners 
‘have difficulty distinguishing between disease incidence 
and disease prevalence’. 

The conclusion of this study is that the oral surgeons’ 
and the general dental practitioners’ decision on removal 
of asymptomatic mandibular third molars, as described by 
the patient’s age group and the angular position and 
degree of impaction of the molar, when compared with 
mandibular third molars associated with pathologic 
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conditions, as mediated by the same cues, presented a 
fairly high overall agreement. There were some excep- 
tions. For example, molars partially covered by soft tissue 
in a horizontal position and in a mesioangular position 
were rated higher by the dentists than the actual removal 
rates and also the scientific evidence indicated. Distoan- 
gular molars partially covered by soft tissue in patients in 
the age group 26 to 40 years had the highest rate among 
the removed molars but a considerably lower order 
according to the dentists’ decisions. However, scientific 
evidence indicates that molars in the distoangular position 
have the highest risk of developing pathologic conditions 
compared with other angular positions. Thus, it should be 
borne in mind that molars in different angular positions 
have different r isks of developing pathologic conditions, in 
accordance with evidence in the scientific literature. 
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