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Delayed Extraction of the Mesial 
First-Molar Root as a Means of 
Accelerating Space Closure

traction,8 with the most bone resorption occurring 
during the first six months. Tooth movement, 
therefore, slows over time. It may be advantageous 
to extract only the distal root of the first molar, 
maintaining the mesial root until the protracted 
second molar moves closer.

This report compares the treatment time, 
mode of tooth movement, and periodontal condi-
tions in two patients of similar age who needed 
first-molar extraction spaces closed and the second 
and third molars protracted. In one patient, ex-
traction of the mesial root of the lower first molar 
was delayed, and in the other, both first-molar 
roots were extracted before the second molar was 
protracted.

Biomechanical considerations are among the 
many factors involved in protraction. The ortho-
dontic force must pass through the center of resis-
tance of the protracted tooth or teeth to avoid tip-
ping movement. In addition, because soft-tissue 
folding during space closure may cause alveolar 
bone resorption, a guided bone regeneration pro-
cedure or other measures should be considered to 
prevent bone loss.6 A third concern is traumatic 
occlusion of the protracted molars, which can pro-
duce severe mobility and periodontal bone de-
struction. The molar should be protracted with 
slight intrusion to prevent trauma, and protraction 
can be enhanced by taking the molar out of occlu-
sion. The final and most important consideration 
is the atrophy of edentulous alveolar bone.7 Alve-
olar bone constricts about 34% in an edentulous 
area during the five years following tooth ex-

Because the first molar is one of the first permanent teeth to erupt, it can 
be lost to decay at an early age.1 In such a case, protracting the second 
and third molars to close the first-molar extraction space can avoid the 

need for a future prosthesis.2 Protracting the lower molars is not a simple 
procedure, however, because a considerable amount of root movement is 
needed, potentially leading to such problems as soft-tissue folding (gingival 
clefting), periodontal problems, or root resorption.3-5

*Dentos, Daegu, Korea; www.dentos.co.kr. Distributed by Great 
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Fig. 1 Case 1. 15-year-old female pa-
tient with hopeless lower left first 
molar before treatment.

Case 1

A 15-year-old female presented with a hope-
less lower left first molar with periapical pathosis 
(Fig. 1). She was referred for extraction of the first 
molar and protraction of the second and third mo-

lars to close the space. To minimize the risk of 
alveolar bone atrophy, the first molar was hemi-
sected, and only the distal root was extracted be-
fore orthodontic mechanics were initiated.

Two small-headed, 6mm micro-implants* 
were placed into the buccal alveolar bone between 
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the lower left first and second premolars (Fig. 
2A). The micro-implants were tied together with 
stainless steel ligature wire and built up with 
composite resin. A standard .018" upper-incisor 
bracket was bonded to the composite (Fig. 2B), a 
tube was bonded to the lower second molar, and 
an .017" × .025" TMA** sectional wire was in-
serted to connect the bracket and tube. The liga-
ture wire was tightened every four weeks for re-
activation.

We decided to protract the second molar with 
slight intrusion to facilitate tooth movement. To 
prevent extrusion of the upper molars, brackets 
were bonded and a sectional wire was placed.

The lower second molar was slightly intrud-
ed by the sectional archwire, taking it out of oc-
clusion (Fig. 3). After three months of protraction, 

Fig. 2 Case 1. A. Two micro-implants* placed between lower left first and second premolars and built up with 
composite. B. Bracket bonded to composite and connected to second-molar tube with TMA** sectional wire.

Fig. 3 Case 1. A. After two months of treatment, with first-molar mesial root remaining. B. Mesial root of first 
molar extracted after three months of treatment. C. After nine months of treatment, edentulous space almost closed. 

*Dentos, Daegu, Korea; www.dentos.co.kr. Distributed by Great 
Lakes Orthodontics, Tonawanda, NY; www.greatlakesortho.com.
**Trademark of Ormco Corporation, Orange, CA; www.ormco.com.
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16 months of treatment, the second and third mo-
lars were aligned into occlusion (Fig. 4).

After six months of retention, the micro- 
implants were removed (Fig. 5). Records showed 
a well-maintained occlusion without root resorp-
tion or alveolar bone loss. The teeth displayed 
almost bodily movement without tipping, and no 
side effects, including alveolar bone atrophy, in-
flammation, soft-tissue clefting, or root resorp-
tion, were observed.

the space created by extraction of the distal root 
was closed, and the mesial first-molar root was 
extracted. To prevent mesial tipping of the second 
molar, a tipback bend was made in the TMA wire. 
After nine months of treatment, the space was al-
most closed.

The third molar spontaneously moved me-
sially, following the protracted second molar. A 
gingivectomy was performed on the third molar, 
and a bracket was bonded for uprighting. After 

Fig. 4 Case 1. A. Spontaneous me-
sial movement of third molar after 13 
months of treatment. B. Three 
months later, molars aligned into oc-
clusion.

Fig. 5 Case 1. After six months of retention, favorable occlusion observed and micro-implants removed.
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Case 2

A 16-year-old female scheduled for prostho-
dontic treatment was referred for intrusion of an 
overerupted upper right first molar after decay of 
the lower first molar (Fig. 6). The patient present-
ed with the lower right molar already extracted, so 
intrusion of the upper right first molar and protrac-
tion of the lower right second and third molars 
were planned.

Two small-headed micro-implants were 
placed in the buccal (7mm) and palatal (10mm) 

sides of the upper right posterior area, and an in-
trusion force was applied to the upper right first 
molar (Fig. 7). After a modest amount of intrusion 
had been achieved, protraction of the lower second 
and third molars was started to close the extraction 
space with micro-implant anchorage.

After six weeks of treatment, two small- 
headed 6mm micro-implants were placed into the 
buccal alveolar bone between the lower right first 
and second premolars, tied with a stainless steel 
ligature wire, and built up with composite resin, as 
in Case 1 (Fig. 8). A standard .018" upper-incisor 

Fig. 6 Case 2. 16-year-old female patient with extracted lower right first molar and extruded upper right first mo-
lar before treatment. 

Fig. 7 Case 2. A. 7mm micro-implant placed in upper right posterior bone on 
buccal side and 10mm micro-implant on palatal side. B. Intrusion force applied 
to upper right first molar.
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ly to the upper right first molar, and the lower sec-
ond molar was intruded slightly by the sectional 
archwire to avoid occlusal contact during protrac-
tion. Panoramic radiographs indicated forward 
tipping of the lower second molar rather than bodi-
ly movement.

bracket was bonded to the composite, a tube was 
bonded to the lower second molar, and an .017" × 
.025" TMA sectional wire was inserted. Reactiva-
tion was performed by tightening the ligature wire 
every four weeks (Fig. 9).

The intrusion force was applied continuous-

Fig. 8 Case 2. A. Bracket bonded 
over two micro-implants between 
lower right first and second premo-
lars, as in Case 1. B. Mesial force 
applied with TMA sectional wire.

Fig. 9 Case 2. Mesial tipping of lower right second molar and development of bone atrophy near first-molar ex-
traction space during protraction. A. After six months of treatment. B. After 10 months of treatment. C. After 14 
months of treatment.
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Fig. 10 Case 2. A. Gingival cleft caused by soft-tissue folding after 24 months of treatment, with bone loss apparent 
on mesial side of lower right second molar. B. Gingival cleft evident in interproximal area of second premolar and 
protracted second molar. C. Illustration of gingival cleft caused by closure of edentulous space.

Fig. 11 Case 2. Patient after 27 months of treatment.
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tain bone volume in the mesial half of the extraction 
site, without affecting the rate of protraction.

The regional acceleratory phenomenon 
(RAP) in the alveolar bone typically occurs during 
the healing of the alveolar sockets after tooth ex-
traction.11 The RAP is a hard- or soft-tissue reac-
tion to a noxious stimulus that increases the heal-
ing capacities of the affected tissues.11 Therefore, 
the rate of tooth movement will be accelerated 
upon extraction of the distal first-molar root, and 
another RAP may occur when the mesial root is 
extracted. In addition, one study found that the ex-
traction sockets of dogs were filled with woven 
bone one month after extraction, and the woven 
bone was being replaced with lamellar bone and 
bone marrow six months after extraction.12 This 
suggests that if the time period from the extraction 
of the first molar to the protraction of the second 
molar is longer than six months, bone formation in 
the extraction socket will have progressed further, 
and that the tooth movement will eventually slow 
down. Delayed extraction of the mesial root of the 
lower first molar will therefore reduce maturation 
of the bone in the mesial half of the extraction site. 
Movement of the tooth into immature bone may 
be two to three times faster than movement into 
mature bone.13 The continuous RAP, the delayed 
maturation of bone at the extraction site, and the 
preservation of alveolar bone width might all ex-
plain the faster and more bodily movement seen in 
Case 1. A shorter treatment also carries less risk 
of root resorption.

In Case 1, no alveolar bone resorption or 
bucco lingual alveolar bone atrophy was seen. On 
the other hand, in Case 2, where the entire first 
molar was extracted before treatment, we observed 
bucco lingual alveolar bone atrophy and resorption 
of anterior alveolar bone, as well as more peri-
apical resorption of the protracted second molar.

The overlying soft tissue on the edentulous 
ridge eventually matures after molar extraction. 
Because soft tissue remodels more slowly than the 
bone does, this mature soft tissue may fold down 
and produce a soft-tissue cleft during space closure 
(Fig. 10C). In Case 1, the presence of the mesial 
root prevented soft-tissue maturation and may thus 
have reduced the risk of developing a soft-tissue 

After 20 months of treatment, most of the 
lower right first-molar space had been closed by 
the mesial movement of the second molar. A gin-
gival cleft had developed as a result of soft-tissue 
folding, and bone loss on the mesial side of the 
lower right second molar was evident on a pan-
oramic radiograph at 24 months (Fig. 10).

Total treatment time was 27 months (Fig. 11). 
The post-treatment records showed the gingival 
cleft between the second premolar and the pro-
tracted second molar, bone resorption in the mesi-
al part of the second molar, and apical root resorp-
tion of the protracted second molar. In addition, 
bone atrophy in the buccolingual dimension was 
observed in the bone between the second premolar 
and the second molar.

Discussion
When a patient presents with a missing first 

molar, closing the edentulous space by protraction 
of the second molar may be an effective treatment 
option for proper bone support and oral hygiene.2 

The timing of the lower first-molar extraction can 
greatly affect the duration and outcome of ortho-
dontic treatment. The first-molar roots can be hemi-
sected to postpone extraction of the mesial half.

In both cases shown here, the edentulous 
space created by extraction of a lower first molar 
was closed by mesial movement of the lower sec-
ond and third molars. Treatment was finished 
about 10 months sooner in Case 1, the patient in 
whom extraction of the mesial molar root was de-
layed. This patient also showed bodily tooth move-
ment during the protraction of the second molar, 
whereas the second patient exhibited tipping move-
ment from the beginning of protraction.

Both the buccolingual and the apicocoronal 
dimensions of the alveolar ridge are reduced at the 
edentulous site following tooth extraction.9,10 One 
study found the buccolingual width of the alveolar 
bone can be constricted by as much as 23% during 
the first six months after an extraction and 34% 
five years after the extraction.8 If the buccolingual 
width of the edentulous alveolar bone decreases, 
the rate of tooth movement also decreases. Delayed 
extraction of the first molar’s mesial root will main-
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cleft. In Case 2, the soft-tissue folding caused bone 
resorption, which can be accelerated when a pa-
tient has poor oral hygiene.14 If a large edentulous 
space is involved, guided bone regeneration should 
be considered to prevent such bone resorption.6 A 
preventive gingival graft or apically repositioned 
flap can be considered ahead of space closure, or 
the folded soft tissue can be removed.
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