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Estimating Third Molar Extraction
Difficulty: A Comparison of Subjective

and Objective Factors
Srinivas M. Susarla, AB,* and Thomas B. Dodson, DMD, MPH†

Purpose: The purpose of this study was to compare and contrast subjective and objective assessments
of variables associated with third molar (M3) extraction difficulty.

Materials and Methods: To address the research purpose we implemented a prospective cohort study
and enrolled a sample of surgeons removing M3s in an ambulatory care setting. Predictor variables were
categorized as demographic, anatomic, or operative. The outcome variables were subjective and objec-
tive rankings of the importance of the variables in terms of estimating M3 extraction difficulty. Subjective
rankings were made by surveying the surgeons and asking them to rank each variable’s importance on
a scale ranging from 0 (not important) to 100 (extremely important). Objective rankings of each
variable’s importance were made using the absolute values of coefficients derived from a multivariate
linear regression model with extraction time as the outcome. Appropriate uni-, bi-, and multivariate
statistics were computed.

Results: The sample consisted of 14 surgeons who removed 450 M3s from 150 subjects from June 2002
to August 2003. Based on the multivariate linear regression model, variables associated with M3
extraction time were gender, arch location, Winter’s classification, tooth morphology, number of teeth
extracted, procedure type, and surgical experience. For these variables, there was a strong, statistically
significant correlation (r � 0.86; P �.01) between the standardized coefficient absolute values and the
surgeons’ estimates of importance.

Conclusion: There was a large, positive correlation between variables that surgeons consider most
important in determining M3 extraction difficulty and those exhibiting the most influence over extrac-
tion times in a multivariate model.
© 2005 American Association of Oral and Maxillofacial Surgeons
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427
he extraction of third molars (M3s) is among the
ost common surgical procedures and is a corner-

tone of the field of oral and maxillofacial surgery.
here is an abundance of literature devoted to vari-
bles affecting extraction difficulty, pharmacologic
herapies associated with removal, and postoperative
omplication rates. There is, however, a relative lack
f research quantitatively describing the development
f multivariate linear regression models for predicting
xtraction times, and the ability of surgeons to accu-
ately gauge extraction difficulty and risk variable
nfluence over extraction times. We have recently
eported the development of quantitative models to
redict M3 extraction times and evaluate surgeons’
bilities to estimate difficulty.1,2 These studies have
xamined the demographic, anatomic, and operative
ariables associated with M3 extraction difficulty, as
easured via extraction time.
The purpose of this study was to compare and
ontrast subjectively and objectively identified vari-
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428 ESTIMATING THIRD MOLAR EXTRACTION DIFFICULTY
bles postulated to be important in terms of estimat-
ng M3 extraction difficulty. We hypothesized that
here would be a strong correlation between the
ariables surgeons considered most important (a “sub-
ective” assessment) and the variables associated with
xtraction time identified using a multivariate linear
egression model (an “objective” assessment). We
lso hypothesized that the correlation between these
ssessments would be stronger for senior surgeons
ersus resident surgeons. The specific aims of this
tudy were: 1) to survey a cohort of surgeons and ask
hem to identify variables felt to be important in
redicting M3 extraction difficulty, 2) to identify vari-
bles associated with M3 extraction time using a mul-
ivariate model, and 3) to compare and contrast the
ubjective and objective sets of variables identified as
eing important predictors of extraction difficulty.

aterials and Methods

STUDY DESIGN/SAMPLE

Our study was designed as a prospective cohort
tudy and we enrolled a sample of surgeons who
xtracted M3s from a population of patients at the
assachusetts General Hospital Oral and Maxillofacial

urgery Unit (Boston, MA). The sample included res-
dent and attending surgeons who removed M3s in
he ambulatory care setting. The sample excluded
ases that were treated in the operating room because
his is an infrequent occurrence at our institution and
n the surrounding community. To reduce observa-
ional variance, only cases where the designated ob-
erver (S.M.S.) was present were included in the
tudy, thus producing a convenience sample. The
nstitutional review board approved the project.

STUDY VARIABLES AND ANALYSES

The predictor variables were factors postulated to
e associated with extraction difficulty. They were
hosen on the basis of a literature review, as previ-
usly reported, and categorized as demographic, an-
tomic, or operative.1-3 The demographic variables
ere gender, age, ethnicity (Caucasian, African Amer-

can, East Asian, Hispanic/Latino, South Asian, Pacific
slander/Hawaiian, Native American, or Alaskan Na-
ive), and a history of snoring or sleep apnea. The
natomic variables were tooth descriptors (position,
orphology, arch location, Winter’s classification4:

ertical, distoangular, mesioangular, horizontal) and
ross anatomic descriptors (body mass index, mouth
pening, and cheek flexibility). The operative vari-
bles were descriptors of anesthetic technique (local,
ocal with N2O, and intravenous sedation/general an-
sthesia), type of procedure, number of teeth ex-

racted, and surgical experience. Surgical experience r
as defined as the number of years since completion
f an oral and maxillofacial surgery residency; resi-
ents had experience scores �0, attending surgeons
ad experience scores �0 (eg, an intern in a 6-year
rogram would have an experience score of �6,
hile a surgeon 1 year out of residency would have

n experience score of �1).
Several anatomic and operative variables were mea-

ured for mandibular teeth only. The anatomic vari-
bles were descriptors of tooth position using the
ell-Gregory classification system,5 tooth angulation,
oot proximity to the inferior alveolar nerve (IAN)
anal, and panoramic radiographic evidence of inti-
ate relationships between root and IAN. The oper-

tive variable unique to mandibular M3 extractions
as visualization of the IAN in the extraction socket.
The outcome variables were the subjective and

bjective assessments of each variable’s importance
n determining M3 extraction difficulty. Subjective
ssessments of a variable’s importance were made by
urveying the surgeon. We created a written question-
aire in which each predictor variable was listed and
ad an associated 100 mm visual analog scale (VAS)
Fig 1). Surgeons were instructed to mark their esti-
ate of the importance of each variable on the 100
m VAS. A VAS of zero suggests the variable was

nimportant. A VAS of 100 suggests the variable was
ery important. For each variable, the estimate across
urgeons was averaged and recorded as the mean
stimate of importance (MEI) for that variable. To
void bias that may arise from the order of the vari-
bles on the form, the variables listed on the data
heet were randomly ordered for each surgeon. The
EI scores for resident and attending surgeons were

ompared for each predictor variable using an inde-
endent samples t test.
Objective assessments of each variable’s impor-

ance in determining M3 extraction difficulty were
btained from a multivariate linear regression model
eveloped with extraction time (per tooth) as an
utcome. The multivariate linear regression model
as constructed by a stepwise elimination method,
hereby all predictor variables were included in the
odel and then iteratively eliminated to produce the
ost parsimonious model, ie, the model that maxi-
ized the R2 value and minimized the number of

ariables included in the model.6 From this finalized
odel, we used the standardized coefficients as mark-

rs of variable influence on extraction time. The stan-
ardized coefficient is a quantitative measure of vari-
ble influence over extraction time, relative to the
ther variables in the model. It is computed by divid-

ng the unstandardized coefficients by their respec-
ive standard deviations, creating a weighted, dimen-
ionless variable. We constructed 2 multivariate linear

egression models: 1 for all teeth in the sample and 1
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or mandibular teeth only. The latter model was con-
tructed because some variables (ie, angulation, Pell-
regory classifications) were pertinent to mandibular

eeth only.
We subsequently compared the relationship be-

ween the MEI for each variable in the model with the
bsolute standardized coefficient value using a Pear-
on correlation. We used the absolute values of the
tandardized coefficients because we were interested
nly in the magnitude of the variable influence, not
he direction. A P value �.05 was considered statisti-

Instructions: We are investigating the factors that s

of third molar (M3) extractions.  Each variable listed 

(VAS) associated with it.  Please indicate, on the VA

each factor in assessing the overall difficulty of an M

Sex 

Age 

Body Mass Index (i.e. height/weight ratio) 

Ethnicity 

A history that the patient snores 

A history positive for sleep apnea 

Arch Location (i.e. maxilla vs. mandible) 

Mandibular Tooth Angulation (i.e. angle between long-axis of 

tooth and occlusal plane) 

Mouth Opening (interincisal distance) 

Cheek Flexibility 
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ally significant. i
esults

The sample consisted of 14 surgeons (7 resident; 7
ttending) who removed 450 M3s (54.0% mandibular;
3.8% removed by residents) from 150 subjects dur-

ng the period of June 2002 to August 2003. The mean
ge for subjects was 25.6 � 9.8 years; approximately
0% of the subjects were female, 70% Caucasian. The
ean extraction time for M3s in the sample was 6.8 �

.2 minutes. The mean surgical experience score was

.7 � 10.9 years and ranged from �6 (oral and max-

ns consider important when assessing the difficulty 
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430 ESTIMATING THIRD MOLAR EXTRACTION DIFFICULTY
ral and maxillofacial surgery attending). Descriptive
tatistics for the predictor variables are summarized in
able 1.
The MEIs for the predictor variables are summa-

ized in Table 2. MEI scores for demographic, ana-
omic, and operative variables were 46.7 � 9.8, 68.9

5.5, and 63.7 � 8.6, respectively. There were no
tatistically significant differences between MEI
cores for resident and attending surgeons.

MEI scores for individual predictor variables are
ummarized in rank order in Table 3. Surgical ex-
erience had the highest score, followed by proce-
ure type, tooth morphology, arch location, pan-
ramic radiographic evidence of an intimate
elationship between the M3 and IAN canal (man-
ibular teeth only), tooth angulation (mandibular
eeth only), mouth opening, root proximity to IAN

Table 1. (Cont’d)

Measure*

n � 150 patients
and

k � 450 teeth

Loss of cortical outline 80 (44.7)
Narrowing of canal 7 (3.9)
Deviation of canal 17 (9.5)
Darkening of root 1 (0.6)
No evidence 74 (41.3)

perative variables
Number of teeth extracted*

(n � 150) 3.0 � 1.1 (1-4)
Procedure type (k � 450)2

Erupted, non-surgical 110 (24.4)
Erupted, surgical 16 (3.6)
Soft-tissue impacted 74 (16.8)
Partial bony impacted 98 (21.4)
Full bony impacted 152 (33.8)

Anesthesia type2

(k � 450)
Local 75 (16.7)
Local � N2O 81 (18.0)
IV sedation/general 294 (65.3)

Inferior alveolar nerve
visualized†,‡ (yes)
(kmandibular � 241) 11 (4.6)

Surgical Experience* (years)
(k � 450) 8.7 � 10.9 (�6-36)

utcome variables
Observed extraction time per

tooth* (min)
(k � 450) 6.8 � 7.2 (0.08-44.3)

Preoperative estimate (mm) 42.0 � 22.2 (2-100)
Postoperative estimate (mm) 38.1 � 24.6 (1-100)

*Data for continuous variables are reported as mean � SD
range).

†Data for categorical variables are reported as n or k (%).
‡For mandibular teeth only (kmandibular � 243 teeth).

usarla and Dodson. Estimating Third Molar Extraction Diffi-
ulty. J Oral Maxillofac Surg 2005.
Table 1. DESCRIPTIVE STATISTICS OF THE STUDY
COHORT

Measure*

n � 150 patients
and

k � 450 teeth

o. of teeth extracted
Attending surgeons 253 (56.2)
Resident surgeons 197 (43.8)

emographic variables
Mean age* (n � 149) 25.6 � 9.8 (14-65)
Sex† (female) (n � 150) 88 (58.7)
Ethnicity† (caucasian) (n � 150) 105 (70.0)
Snore† (yes) (n � 150) 0 (0.0)
Apnea† (yes) (n � 150) 60 (40.0)

natomic variables
Arch location† (k � 450)

Maxilla 207 (46.0)
Tooth number† (k � 450)

1 98 (21.8)
16 109 (24.2)
17 122 (27.1)
32 121 (26.9)

Body mass index* (kg/m2) (n �
150) 24.2 � 4.7 (16.9-44.4)

Mouth opening* (mm)
(n � 148) 39.1 � 5.9 (27-60)

Cheek flexibility* (mm)
(n � 146) 47.9 � 7.3 (28-69)

Winter’s classification†
(k � 450)

Vertical 277 (61.6)
Distoangular 44 (9.8)
Mesioangular 108 (24.0)
Horizontal 21 (4.7)

Tooth morphology†
(k � 45)

Favorable 376 (83.6)
Unfavorable 74 (16.4)

Pell-Gregory Ramus
classification†,‡ (kmandibular

� 243) 2.9 � 1.7 (0-7)
Class 1 48 (19.8)
Class 2 163 (67.1)
Class 3 32 (13.2)

Pell-Gregory Occlusal
classification†,‡ (kmandibular

� 243)
Level A 98 (40.3)
Level B 107 (44.0)
Level C 38 (15.6)

Angulation*,† (kimandibular �
243) 67.2 � 33.6 (0-180)

Root proximity to IAN canal†,‡
(kmandibular � 243)

Distant 138 (56.8)
Touching 75 (30.9)
Crossing 30 (12.3)

Panoramic radiographic
evidence†,‡ (kmandibular �
179)
anal (mandibular teeth only), Pell-Gregory occlusal
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SUSARLA AND DODSON 431
lassification, Winter’s classification, Pell-Gregory
amus classification, patient age, cheek flexibility,
ncidence of IAN visualization (mandibular teeth
nly), anesthetic technique, ethnicity, body mass

ndex, history of sleep apnea, history of snoring,
umber of teeth extracted, and patient gender.

MULTIVARIATE REGRESSION MODEL FOR ALL TEETH

The most parsimonious multivariate linear regres-
ion model for all teeth in the sample, constructed by
terative elimination of candidate variables, included
atient gender, arch location, Winter’s classification,
ooth morphology, number of teeth extracted, proce-
ure type, and surgical experience (Table 4). Pearson
orrelation analyses of the standardized coefficient
bsolute values for the predictor variables in this
odel with the corresponding MEI scores yielded a

tatistically significant, positive correlation (r � 0.86;
� .01).
A comparison of the MEI scores for attending sur-

eons versus the absolute standardized coefficient
alues showed a statistically significant, positive cor-
elation (r � 0.85; P � .02). There was also a statis-

Table 2. DESCRIPTIVE STATISTICS FOR SURGEONS’ EST

Variable
All Surgeons

(n � 14)

emographic variables 46.7 � 9.8 (33.4-64.2
Age 60.4 � 19.1 (38.0-95.
Sex 30.3 � 10.4 (9.0-45.0
Ethnicity 55.6 � 20.6 (5.0-82.0
Snore 42.6 � 21.0 (16.0-77.
Sleep apnea 44.7 � 21.1 (18.0-87.

natomic variables 68.9 � 5.5 (59.1-78.3
Arch location 77.6 � 9.8 (60.0-94.0
Body mass index 50.6 � 17.4 (11-80)
Mouth opening 73.0 � 14.8 (48.0-89.
Cheek flexibility 59.9 � 13.0 (40.0-89.
Winter’s classification 70.4 � 14.5 (31.0-90.
Tooth morphology 80.1 � 7.3 (67.0-92.0
Angulation 73.1 � 10.2 (57.0-89)
Pell-Gregory ramus 68.1 � 10.7 (47.0-92.
Pell-Gregory occlusal 72.0 � 10.5 (54.0-89.
Root proximity to IAN canal 72.1 � 16.8 (37.0-95.
Panoramic radiographic evidence 74.9 � 21.0 (33.0-98.
perative variables 63.7 � 8.6 (47.0-77.2
Number of teeth extracted 36.1 � 19.7 (6.0-67.0
Procedure type 81.3 � 6.0 (71.0-92.0
Anesthesia type 56.3 � 24.7 (9.0-86.0
IAN visualization 58.1 � 10.4 (43.0-78.
Surgical experience 86.1 � 5.1 (77.0-93.0

*Data are reported as mean � SD (range) on a 100 mm visual an
f the variable in estimating M3 extraction difficulty.
†Mean surgical experience score for attendings: 23.1 � 10.8 (6.
‡Mean surgical experience score for residents: �3.3 � 2.6 (�6.
§Attending and resident estimates were compared by an indepe

usarla and Dodson. Estimating Third Molar Extraction Difficul
ically significant, positive correlation between the i
EI scores for residents and the absolute standardized
oefficient values (r � 0.84; P � .02).

MODEL FOR MANDIBULAR TEETH

The most parsimonious multivariate linear regres-
ion model for mandibular teeth included tooth mor-
hology, Pell-Gregory ramus classification, number of
eeth extracted, procedure type, and surgical experi-
nce (Table 5). Bivariate Pearson correlation analysis
evealed a positive correlation (r � 0.67). This value,
owever, was not statistically significant (P � .22).
Neither the attending (r � 0.51; P � .38) nor

esident (r � 0.72; P � .17) MEI scores were statisti-
ally significantly associated with the absolute stan-
ardized coefficient values for the multivariate linear
egression model for mandibular M3s.

iscussion

The aim of this study was to determine the relation-
hip, if any, between surgeons’ subjective assessments
f variables’ importance in determining M3 extraction
ifficulty and the quantitative assessments of variable

S OF PREDICTOR VARIABLE IMPORTANCE*

Attending Surgeons†
(n � 7)

Resident Surgeons‡
(n � 7) P Value§

7.4 � 9.9 (33.4-60) 46.0 � 10.4 (38.6-64.2) 0.89
1.0 � 19.9 (39.0-95.0) 49.9 � 11.7 (38.0-74.0) 0.10
0.1 � 11.8 (10.0-45.0) 30.4 � 9.7 (9.0-36.0) 0.54
2.7 � 26.2 (5.0-82.0) 58.4 � 14.8 (40.0-81.0) 0.21
0.7 � 20.5 (16.0-69.0) 44.4 � 22.9 (23.0-77.0) 0.75
2.6 � 19.1 (18.0-71.0) 46.9 � 24.3 (26.0-87.0) 0.49
0.2 � 3.3 (64.2-74.2) 69.6 � 7.3 (59.1-78.3) 0.86
0.4 � 10.7 (60.0-94.0) 74.9 � 8.7 (60.0-86.0) 0.79
6.1 � 15.5 (41.0-80.0) 45.1 � 18.7 (11.0-72.0) 0.95
0.0 � 14.0 (52.0-88.0) 76.0 � 16.0 (48.0-89.0) 0.78
2.9 � 16.7 (40.0-89.0) 56.9 � 7.9 (50.0-72.0) 0.14
2.4 � 16.1 (31.0-80.0) 78.4 � 6.9 (70.0-90.0) 0.12
7.7 � 5.8 (67.0-84.0) 82.4 � 8.4 (69.0-92.0) 0.33
8.6 � 10.0 (57.0-88.0) 77.7 � 8.7 (66.0-89.0) 0.97
0.1 � 4.3 (64.0-75.0) 66.1 � 14.9 (47.0-92.0) 0.09
1.0 � 10.8 (57.0-89.0) 73.0 � 10.9 (54.0-85.0) 0.82
3.6 � 17.5 (37.0-90.0) 70.6 � 17.4 (48.0-95.0) 0.76
7.3 � 21.1 (33.0-98.0) 72.6 � 22.3 (38.0-94.0) 0.52
8.6 � 7.6 (47.0-70.5) 68.8 � 6.4 (59.6-77.2) 0.84
6.7 � 16.8 (6.0-51.0) 45.4 � 18.9 (13.0-67.0) 0.78
9.9 � 5.5 (74.0-91.0) 82.7 � 6.6 (71.0-92.0) 0.75
6.0 � 28.8 (9.0-86.0) 66.6 � 15.6 (33.0-78.0) 0.12
5.0 � 5.4 (47.0-63.0) 60.4 � 13.1 (43.0-78.0) 0.28
3.1 � 3.5 (77.0-87.0) 89.0 � 4.9 (81.0-93.0) 0.08

ale (VAS). Larger values are associated with increased importance

.
).
amples t test.

al Maxillofac Surg 2005.
IMATE
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432 ESTIMATING THIRD MOLAR EXTRACTION DIFFICULTY
e enrolled a cohort of surgeons who removed M3s
rom a population of patients, and recorded surgeons’
stimates of variable importance. We developed multi-
ariate linear regression models based on extraction
imes and subsequently compared the absolute stan-
ardized coefficient values from these models with the
EI scores.
There was a strong, statistically significant correla-

ion between both attending and resident MEI scores
nd absolute standardized coefficient values for all
eeth. These data indicate that surgeons have a good
bility to estimate the relative importance of variables
hat determine M3 extraction times. These results also
ndicate that surgical experience has very little influ-
nce on these estimates. This hypothesis that surgical
xperience has little influence on surgeons’ estimates
f variable importance is supported by the fact that

Table 3. RANK ORDERED MEI SCORES FOR PREDICTOR

Sample
All Surgeons

(n � 14)

ank

1 Surgical experience: 86.1 � 5.1 Surg
2 Procedure type: 81.3 � 6.0 Arch
3 Tooth morphology: 80.1 � 7.3 Proc
4 Arch location: 77.6 � 9.8 Too

5 Panoramic radiographic
evidence*: 74.9 � 21.0

Pan
ev

6 Tooth angulation*: 73.1 � 10.2 Roo
73

7 Mouth opening: 73.0 � 14.8 Pati
8 Root proximity to IAN canal*:

72.1 � 16.8
Pell

10
9 Pell-Gregory occlusal*:

72.0 � 10.5
Pell

10 Winter’s classification:
70.4 � 14.5

Mou

11 Pell-Gregory ramus*: 68.1 �
10.7

Too

12 Patient age: 60.4 � 19.1 Che

13 Cheek flexibility: 59.9 � 13.0 Win
16

14 IAN visualization*: 58.1 � 10.4 Bod
15 Anesthetic technique: 56.3 �

24.7
IAN

16 Ethnicity: 55.6 � 20.6 Ethn
17 Body mass index: 50.6 � 17.4 Ane

28
18 History of sleep apnea:

44.7 � 21.1
Hist

42
19 History of snoring: 42.6 � 21.0 Hist
20 No. of teeth extracted: 36.1 �

19.7
Pati

21 Patient sex: 30.3 � 10.4 No.
26

*Variable recorded for mandibular teeth only.

usarla and Dodson. Estimating Third Molar Extraction Difficul
here were no statistically significant differences in a
he MEI scores for any of the study variables between
ttending and resident surgeons.

It is possible that the similarity in estimates be-
ween attending and resident surgeons is the result of
redoctoral training that emphasizes certain variables
s being more indicative of M3 extraction difficulty. In
ddition, because our sample includes surgeons and
esidents at the same postdoctoral program, the resi-
ent surgeons we questioned were trained by the
ttending surgeons in the sample. Therefore, it is
easible that variables that the attending surgeons
onsidered most important were emphasized in the
raining of resident surgeons.

Our data also indicate that surgeons, both resident
nd attending, consider anatomic variables the most
mportant in determining extraction difficulty, fol-
owed by operative variables, with demographic vari-

BLES

nding Surgeons
(n � 7)

Resident Surgeons
(n � 7)

xperience: 83.1 � 5.5 Surgical experience: 89.0 � 4.9
ion: 80.4 � 10.7 Procedure type: 82.7 � 6.6
type: 79.9 � 5.5 Tooth morphology: 82.4 � 8.4

rphology: 77.7 � 5.8 Winter’s classification: 78.4 �
6.9

radiographic
e*: 77.3 � 21.1

Tooth angulation*: 77.7 � 8.7

imity to IAN canal*:
17.5

Mouth opening: 76.0 � 16.0

e: 71.0 � 19.9 Arch location: 74.9 � 8.7
ry occlusal*: 71.0 � Pell-Gregory occlusal*:

73.0 � 10.9
ry ramus*: 70.1 � 4.3 Panoramic radiographic

evidence*: 72.6 � 22.3
ening: 70.0 � 14.0 Root proximity to IAN canal*:

70.6 � 17.4
ulation*: 68.6 � 10.0 Anesthetic technique: 66.6 �

15.6
ibility: 62.9 � 16.7 Pell-Gregory ramus*: 66.1 �

14.9
lassification: 62.4 � IAN visualization*: 60.4 � 13.1

index: 56.1 � 15.5 Ethnicity: 58.4 � 14.8
ization*: 55.0 � 5.4 Cheek flexibility: 56.9 � 7.9

52.7 � 26.2 Patient age: 49.9 � 11.7
technique: 46.0 � History of sleep apnea:

46.9 � 24.3
sleep apnea:

19.1
No. of teeth extracted:

45.4 � 18.9
snoring: 40.7 � 20.5 Body mass index: 45.1 � 18.7

x: 30.1 � 11.8 History of snoring: 44.4 � 22.9

th extracted:
16.8

Patient sex: 30.4 � 9.7

al Maxillofac Surg 2005.
VARIA

Atte

ical e
locat

edure
th mo

oramic
idenc
t prox
.6 �

ent ag
-Grego
.8

-Grego

th op

th ang

ek flex

ter’s c
.1

y mass
visual

icity:
sthetic
.8
ory of
.6 �
ory of
ent se

of tee
.7 �
bles the least important. We recently reported that
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nstances where surgeons’ estimates of M3 extraction
ifficulty were inaccurate were associated with demo-
raphic (gender, ethnicity, incidence of snoring) and
on-radiographic anatomic (body mass index, cheek
exibility, mouth opening) variables.2 The results of
his study confirm the hypothesis put forth in that
tudy; namely that these variables are associated with
nstances where surgeons’ estimates of difficulty were
naccurate because surgeons consider them less im-
ortant when estimating M3 extraction difficulty.
hen the MEI scores for predictor variables were

ank ordered, gender, ethnicity, incidence of snoring,
ody mass index, mouth opening, and cheek flexibil-

ty were considered less important than radiographic
natomic variables and operative variables.

Both resident and attending surgeons considered
urgical experience to be the most important variable

Table 4. MULTIVARIATE LINEAR REGRESSION FOR ALL

Variable* Coefficient†

ex �1.1
o. of teeth extracted �0.75
inter’s classification 1.1

rch location 2.5
ooth morphology �5.2
urgical experience �0.19
rocedure type 1.5
onstant 10.5
-square 0.54
earson correlation� N/A

*Variables listed in rank order based on the absolute value of th
†Unstandardized linear regression coefficient.
‡Standardized coefficient; measure of effect size.
§Mean estimate of importance of variable in determining extrac
�Pearson correlation between predictor variable MEI values and

usarla and Dodson. Estimating Third Molar Extraction Difficul

Table 5. MULTIVARIATE LINEAR REGRESSION MODEL F

Variable* Coefficient†

ell-Gregory ramus class 2.4
o. of teeth extracted �1.8
ooth morphology �4.9
rocedure type 1.9
urgical experience �0.31
onstant 14.9
-square 0.47
earson correlation� N/A

*Variables listed in rank order based on the absolute value of th
†Unstandardized linear regression coefficient.
‡Standardized coefficient; measure of effect size.
§Mean estimate of importance of variable in determining extrac
�Pearson correlation between predictor variable MEI values and
usarla and Dodson. Estimating Third Molar Extraction Difficulty. J Or
n determining M3 extraction difficulty. This is con-
istent with our data sample, which shows a statisti-
ally significant inverse correlation between surgical
xperience and extraction time (r � �0.29; P �.01).
There was no statistically significant correlation be-

ween MEI scores and absolute standardized coeffi-
ient values from the model for mandibular M3s.
hese results indicate that, while surgeons can accu-
ately assess the importance of predictor variables in
nfluencing extraction difficulty for all M3s, they do
ot accurately assess the predictor variable influence
or mandibular M3s alone. This is consistent with a
ypothesis that surgeons have a good general under-
tanding of the variables that influence M3 extraction
ifficulty, but a poorer understanding of variables
pecific to mandibular M3 extractions (ie, Pell-Greg-
ry classifications).

All M3s (k � 450 teeth)

alue Standardized Coefficient‡ MEI§

.03 �0.08 30.3

.01 �0.10 36.1

.01 0.15 70.4

.01 0.17 77.6

.01 �0.28 80.1

.01 �0.29 86.1

.01 0.32 81.3

.01 N/A N/A

.01 N/A N/A
/A r � 0.86; P � .01

ardized coefficient.

ficulty.
onding standardized coefficient absolute values.

al Maxillofac Surg 2005.

NDIBULAR M3s

Mandibular M3s (k � 243 teeth)

Value Standardized Coefficient‡ MEI§

.03 0.16 77.6

.01 �0.21 36.1

.01 �0.26 80.1

.01 0.29 81.3

.01 �0.40 86.1

.01 N/A N/A

.01 N/A N/A
/A r � 0.47; P � .43

ardized coefficient.

ficulty.
onding standardized coefficient absolute values.
M3s
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434 ESTIMATING THIRD MOLAR EXTRACTION DIFFICULTY
In conclusion, in this study we recorded surgeons’
stimates of variable importance in determining M3
xtraction difficulty. There was a strong, statistically
ignificant correlation between surgeons’ estimates of
ariable importance and the absolute standardized coef-
cient values from a multivariate linear regression
odel. These data suggest that surgeons, independent

f surgical experience, accurately assess the importance
f variables in determining M3 extraction difficulty.
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