The effect of mandibular
first premolar extraction

on third molar space

By Margaret E. Richardson, MDent SC, DOrth

ular third molars in orthodontic patients
treated by extraction of first premolars.
However, the incidence of mandibular third
molar impaction appears to be lower among
such patients than in the population in general.

Faubion® compared a group of 20 patients
treated by extraction of four first premolars
with another group of 20 without extractions
and found that almost four times as many third
molars were retained in good positions in the
extraction group.

Richardson? examined the incidence of man-
dibular third molar impaction in a group of 160
subjects followed longitudinally and found im-
paction in 28 percent of the cases where first
premolars were extracted, and in 34 percent of
the non-extraction cases.

Graber and Kaineg? on the other hand, re-
ported on a longitudinal study of 45 premolar
extraction and 47 non-extraction cases and con-
cluded that removal of first premolars probably

I tis not uncommon to find impacted mandib-

does not enhance normal eruption of third
molars.

The following investigation was undertaken
to examine changes in molar space following
first premolar extraction and factors which may
influence such changes.

Material and method

A group of 48 subjects who had one or both
mandibular first premolars extracted for ortho-
dontic reasons was selected from the records
of a longitudinal study of third molar develop-
ment?* They were compared with 46 subjects
from the same study who had no mandibular
arch extractions.

The extraction group included one case with
unilateral aplasia of the mandibular third molar
and 20 cases where the mandibular first pre-
molar was extracted on one side only leaving 40
left and 35 right mandibular arch quadrants
available for examination. Twenty-nine of the
subjects in this group had no mandibular arch
mechanics, the remainder were treated with
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Change in molar space is compared in 48 mandibular first premolar extraction cases and 46 non-extraction cases over a five year
period. Significantly greater increase in molar space is found in extraction cases. It is, to some extent, related to the initial degree of
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Figure 1
Table 1
Extraction 1 Non-extraction 2 Difference
1-2
Variable Side Mean S.D. Mean S.D. Mean
MM MM MM MM MM
Sggga' L  -245+187 000+103  -245*
- + - : + -2, *hk
endition R 235+235 -0.13+1.31 212
3;'?;’:"' L 1213+275 1511+253  -2.98***
+ : + . -3. *k ok
opace R  1198+281 1533+236 335
gg?;ge L 759+214  402+176 357
+ Hdkk
space R 752+184  4.01+180 351
ghange L 374+201 223+156 1.46***
~ + E 223
Sosition R 359+220 195+ 1.33 1.63
*P<0.05, **P<0.01, "**P<0.001, obtained by “t"-tests and Mann-Whitney “U” tests.

Figure 1

Method of measurement
of original molar space,
change in molar space
and change in position
of the lower first molar
on a tracing of a 60°
rotated cephalometric
radiograph.

Solid line — first film
Broken line — second
film
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Table 1

Means and differences
between extraction (n
= 40 left, 35 right) and
non-extraction (n = 46
left, 42 right) groups.
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Table 2

Means and differences
between extraction, sec-
ond premolar erupted
(n = 14 left, 12 right)
and non-extraction
(n = 46 left, 42 right)
groups.

single arch, round wire fixed appliances.

In the non-extraction group there were four
cases of unilateral aplasia of the mandibular
third molar, leaving only 46 left and 42 right
lower quadrants suitable for study.

Initially, records were taken as close as pos-
sible to establishment of the permanent denti-
tion anterior to the first molar. A second set of
records was gathered five years later and the
following measurements made. ‘

Casts

Original space condition: The arch length
and total tooth size were measured on the first
set of models with a Vernier microscope. The
difference gave a measure of original space con-
dition. Negative values indicated crowding. In
some of the extraction cases the first premolar
was removed before eruption of the second pre-
molar. In these cases the second premolar was
measured on a subsequent set of models.

Sixty-degree cephalometric radiographs

Original molar space: On a tracing of the
first film the distance between projections of
the distal contact point of the mandibular first
molar and the junction of the ramus with the
body of the mandible onto a horizontal through
the maxillary plane gave a measurement of the
original molar space (Figure 1).

Change in molar space was calculated after
superimposing the tracing of the first film on
the second, registering on mandibular struc-
tures, measuring the difference between the
same two projected points and subtracting the
original molar space from this measurement
(Figure 1). Positive values indicated an increase
in molar space.

Change in position of the mandibular first
molar was measured as the distance between
projections of the mesial contact point of the
first molar onto the maxillary horizontal when
a tracing of the first film was superimposed on
the second registering on mandibular structures
(Figure 1). Positive values indicated forward
movement of the first molar.

All measurements on casts and radiographs
were made twice by one observer with an accu-
racy of 0.5 millimeters.

Mean values for each variable were calculated
for both groups, for left and right sides separ-
ately, and compared using “t"-tests. Mann-Whit-
ney U-tests, which do not require the variables
to be normally distributed, were also performed
(Table 1).

A sub-group of 21 subjects (14 left and 12
right quadrants) was selected from the extrac-
tion group including only those whose second



premolars had erupted before first premolars
were extracted; their means were compared
with the non-extraction group by the same tests
(Table 2).

Correlation analyses of all the variables for
both main groups were made using Pearson
correlation coefficients (Tables 3 and 4). The
five percent level of significance was used.

Results

Mean differences for all the variables between
the extraction and non-extraction groups were
significant (Table 1). The extraction, erupted
second premolar sub-group also differed signif-
icantly from the non-extraction group in all the
variables except the original molar space on the
left side (Table 2) which was smaller in the
extraction sub-group, but was not statistically
significant. Mann-Whitney U-tests confirmed
the results of the “t"-tests.

In the main extraction group significant neg-
ative correlations were found between original
space condition and original molar space on the
right side (-0.40) and between original molar
space and change in molar space on both sides (L
-0.50, R -0.58). Significant positive correlations
were found between original space condition
and change in first molar position on the left
side (0.31), between original space condition and
change in molar space (0.61) on the right side,
and between change in molar space and change
in first molar position on both sides (L 0.49, R
0.46).

In the non-extraction group significant nega-
tive correlations were found between original
molar space and change in molar space on both
sides (L -0.62, R -0.37) and between original
molar space and change in first molar position
on the right (-0.38). Significant positive correla-
tions were found between change in molar space
and change in first molar position on both sides
(L 0.46, R 0.43).

Discussion

The extraction group as a whole and the ex-
traction, second premolar erupted sub-group
showed slightly over two millimeters more origi-
nal crowding on each side than the non-extrac-
tion group. This was to be expected since relief
of crowding was the reason for extracting first
premolars.

There was less original molar space in the
extraction groups than in the non-extraction
group although in the extraction second pre-
molar erupted sub-group on the left side this
difference was not significant. This may be partly
due to the fact that the dental age of the extrac-
tion group as a whole was somewhat lower
than the non-extraction group and some of the

Third molar space

Table 2
Extraction 1 Non-extraction 2 Difference
1-2
Variable Side Mean S.D. Mean S.D. Mean
MM MM MM MM MM
Sorf'"a' L -254+158 0004103  -254*
pace 247+218  -0.13 +1.31 -2.34**
conditio
a:)i?;'r‘a' L 1454+213 15111253  -057
R  1357+219 1533+236  -176"
space
gt;?nge L 709+169 4024176 307"
ar R 7411+ 111 401+ 1.80 311+
space
ghange L 380+171 228+156 152
g R 392+210 1964133 1.96"*
position

*P<0.05, **P<0.01, ***P<0.001, obtained by “t"-tests and Mann-Whitney “U" tests.

Table 3
Original Change Change
space molar 6

condition space position
Original L0.31*
space
condition Ro0.61***
Original L -0.50***
molar
space R -0.40* R -0.58"**
Change L 0.49"*"
molar
space R 0.46**

*P<0.05, **P<0.01, ***P<0.001, obtained by "t"-tests and Mann-Whitney “U" tests.

Table 3
Table 4 Change _Change Significant correlation
molar space 6 position coefficients (Pearson)
- *rx extraction groupn=40
Original L-062 left, 35 right.
molar
space R-0.37" R-0.38"" Table 4
Significant correlation
Change L0o.46™" coefficients (Pearson)
molar non-extraction group
space R 0.43** n=46 Ieft, 42 right.
*P<0.05, **P<0.01, ***P<0.001
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difference in original molar space may be ac-
counted for by growth. On the other hand, the
more crowded condition found in the extraction
groups may also be reflected in the molar region.

The change in molar space and in the first
molar position in the extraction group as a whole
and in the sub-group was significantly greater
than in the non-extraction group indicating that
first premolar extraction permits more forward
movement of the first molar and creates more
space in the third molar region. This would
account for the reduced incidence of third molar
impaction in premolar extraction cases found
by Faubion? and Richardson?

The significant correlation coefficients in both
extraction and non-extraction groups on left
and right sides between original molar space
and change in molar space and between change
in molar space and change in first molar posi-
tion, have been noted previously in non-extrac-
tion subjects® They suggest that cases with a
small original molar space have a greater increase
in this space during the observation period which
might be regarded as a late growth change or
catching up process. The significant negative
correlation coefficient in the non-extraction
group on the right side between original molar
space and change in first molar position rein-
forces thisidea. The correlation between change
in molar space and change in first molar posi-
tion suggests that forward movement of the
first molar is partly responsible for creation of
space in the third molar region.

In the extraction group all the variables were
significantly correlatec with the original space
condition; these correlations are of some inter-
est although they were significant only on one
side.

On the right side original space condition was
negatively correlated with original molar space
suggesting that a larger molar space is present
in association with a large amount of crowding
anteriorly. This might be explained by early
mesial shift of the dentition, following early loss

of deciduous molars, creating more space in the
molar region at the expense of crowding the
dentition further forward.

Significant positive correlations between origi-
nal space condition and change in molar space
on the right and between original space condi-
tion and change in first molar position on the
left, suggest that less increase in molar space
and less forward movement of the first molar
occurs in the presence of severe anterior crowd-
ing. This could be interpreted to mean that, in
cases of marked crowding, first premolar ex-
traction spaces will be used up in its relief leav-
ing little or no space for forward movement of
molars. When anterior crowding is less severe
the excess extraction space may be transferred
to the molar region by mesial movement of
molars.

The correlation coefficients, although signifi-
cant, are low so that other factors must be
involved to explain why some third molars be-
come impacted in first premolar extraction cases.

Conclusions

1. A greater increase in molar space occurs
in mandibular first premolar extraction com-
pared with non-extraction cases.

2. Change in molar space in extraction cases is
to some extent influenced by original space
condition.

Acknowledgements

1 am very grateful to Dr. ].D. Merrett for advice on
statistical procedures and to Mrs. Wendy James for prepa-
ration of the typescript.

Author Address

Dr. Margaret Richardson
Orthodontic Department
School of Dentistry
Royal Victoria Hospital
Grosvenor Road

Belfast BT12 6BP
Northern Ireland

Dr. Richardson is an Associate Specialist in Orthodontics at the
School of Dentistry in Belfast, Northern Ireland.

References

1. Faubion, B.: The Effect of Extraction of Premolars
on the Eruption of Mandibular Third Molars. J.
Am. Dent. Assoc., 76:316-320, 1968.

2. Richardson, M.E.: The Relative Effects of the Ex-
traction of Various Teeth on the Development of
Mandibular Third Molars. Trans. Europ. Orthod.
Soc., 79-85, 1976.

3. Graber, T.M. and Kaineg, T.F.: The Mandibular
Third Molar — its Predictive Status and Role in
Lower Incisor Crowding. Proc. Finn. Dent. Soc.,
77:37-44, 1981.

Vol. 59 No. 4

4. Richardson, M.E.: The Aetiology and Prediction
of Mandibular Third Molar Impaction. Angle
Orthod., 47: 165-172, 1977.

5. Richardson, M.E.: Lower Molar Crowding in the
Early Permanent Dentition, Angle Orthod., 55:51-
57, 1985.



