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CLOSING MANDIBULAR FIRST MOLAR
SPACES IN ADULTS

Adult orthodontic patients with missing mandibular first molars and
large spaces to close have challenged orthodontists for many
decades. Most of the technigues previously used to close such spaces
have rendered equivacal results that typically result in compramised
treatment. The mandibular protraction appliance offars orthodantic
clinicians a method to close those spaces by bringing the mandibular
second maolars forward without retracting the mandibular incisors.
This gresents & method for managing large mandibular spaces with-
out resarting to prosthetic replacements, World J Orthod 2006;7:

45-54.

dult orthedontic patients with absent
Aor severaly compromised mandibular
first molars pose gritical problems: for
orthodontic clinicians. Whean these
patients also have mandibuler arch
length discrepancies and/or Incisor pro
trusions, the treatment plans must con-
sider the possibility of extracting tha
damaged teeth, since the removal of
healthy premalars holds Tittle appeal Tor
doctars or their patients, Nevertheless,
several caveats must temper any decl-
sion toextract mandibular first molars:

1. Maost orthodontists understand the me-
chanical difficulties of moving mandi
rular second molars inta first maolar
pasitions, In many cases the mandibu-
lar incisors tip lingually rmiaximally, while
the second molars move minimally,

2. Class |l majocclusions exaggerate the
above problem since S0 few sources
for providing mandibular incisor
anchorage have been available.

A, Alveolar csseous loss frequently
ooours when mandibular first molars
arg absent, This lack of bone compli-

cates the mesial movement of the
second molars and also makes the
placement of implants and/ar pros-
thetic replacements difficult.

LITERATURE REVIEW

Graber! has stated that clinicians can
celdom close malar spaces with limited
orthodontic therapy, The large root sur-
faces of malars make their movement
uncertain while simultaneously causing
unwanied tooth movements elsewhare,
Graber has suggested that such patients
mgy profit most fromesimply uprighting
the second molars and providing subse-
fuent prostheses.

Hessler? has suggested not moving
mandibular second malars mesially
kecause their roots have wider dimen-
sions than the adjacent edentulous
riddge and could possibly cause a |loss of
pssenus suppart, In addition, any pario-
dontal osseaus defect could widen If the
meolar tips distally and necessitate an
csseous graft.
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In contrast. Brown® showed that
uprighting of maoldrs produced significant
reductian in the depth of axisting peri
adontal defects and highly favarable
changes in the gingival architecture. The
gingival margin moved from a coronal
position aporeaching the marginal ndge
to-a more inferior location adjacent to the
cementum of the anatomic raot. This
Increased the tangth of the clinical Srown
with @ concurrent decrease in the depth
of the periodontal pocket. Even though
Brown alse discoverad that the alvealar
bore leve| decreased Detween 0.5 and
1.0 mm along with the pocket depth
reduction, he considerer it therapeut|
cally Insignificant. Hom and Turley” stud:
1ed the dental and perodontal changes
that ocour when mandibular second
meoiars move into first melar positions:
They selected 1d-adult patients treated
in private clinics and examined the pre-
and posttreatment arthodontic records,
Including study casts, cephalometric trac-
ings, and panoramic.and/or periapical
radiographs. Every individual displayed
significant space closure ranging from
2.7 10 11.5 mm. A small amount of cre-
stal bone 10ss oecurred mesial to the sec-
cnd molars in all but & patients, but
these 5 patientis displayed osseous accu-
mulation &1 thatl position. These patients
averaged an increase in alveoldr ridge
width of 1.2 mm. The Hom and Turley
study indicated thal mandibular space
closure was not only possible, but that it
could pravide great benefits for some
patients, They proposed space closure as
a potential therapy for the absence of
mandibular first molars.

Ingher’ showed that forced sruption
can corrgcl isolated 1- or 22wall infrabony
psseous defects. Extrusion of a tooth
from its alveolus causes 3 stretching of
the gingival and periodontal ligament
fibers, This results in a coronal shift of
the bone at the base of the defect as the
taoth moves acclusally, These vertical
osseous defects Trequently pocur with an
inclined alveolar crest an the mesial side
of the second motar,

Roberts et al® noted that if the relation:
ship between the alveclar crest -and the
cementoenamel junction s canstant dur-
ing molar upnghting, the angular osseous
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crest mesial to the tipped malar 8 not
anly eliminated but also somewhat
reversed in inclination, Moreover, if extru-
sive farces are used to correct the vertical
osseous defects, they should follow the
carrection of malar inclingtion to allow
hetter control of the rapid molar-extrusion
and the penodontal inflammaticn,
Stepovitch” studied the changes in the
edentulous ridge and adjacent teeth
before and after closure of mandibular
first molar spaces. The first molar areas
had no avidence of the residual sookel,
[he sample consisted of 8 adolescents
and & adults who had completed ortho-
dontic treatment. Stepovitch found that
clinicians can change the buccalingual
width of the alveolar ridge through ortho-
dantic treatment, The alveolar bong read:
ily fallowead the eeth into the edantulous
spaces 1n the teenagers. Nevertheless.,
half of the adult patients resisted the for-
maticn af any bone during space closure.
The other half of the adult population
devalopad only minimal amounis of now
bone, Both groups showed a loss of cre-
stal bone mesial 1o the second moelars.
Mo root resarption occcurred in the adoles
cent group and only 2 adulis displayed
any raat resorption. The author concluded
that clinicians can clase first melar
spaces of 10 mm or more n adults and
juveriles, but maintaining closed spaces
in adult patients remained difficult,
Daugaard-Jensen® writes that after
more than 15 years of exparience of
extracting first permanent molars, she
can provide clinical evidence that restric-
tiong an the extraction of these teeth are
invalid. Daugaard-lensen has writtan that
S0 many advantages accrue with first
molar extractions: that they might provide
the procedure of cheice in a number of
patients with arch length discrepancy.
Many imes the removal of premaolars will
not supply enough space for normal align
ment, nor will the extraction of third
molars solve the space problem. Dissatis-
faction with postretention relapse of the
mandibuiar incisars in apparently well-
treated first premolar extraction patients
caused Daugaard-Jensen to extract first
molars instead of first premalars. She
made this decision after noticing that
mandibelar meisor croveding did not recur
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in patienis who had first molars extracted
hecause of extensive caries, The author
gained so much satisfaction from these
cases that she now has no hesitatian o
extract 4 first molars, even when they
have geod shape and farm. if the arch
length discrepancy and protrusion is so
Severe 85 1o suggest the removal of 8
teethy, e, 4 first premolars and 4 thirg
meolars.

USE OF THE MANDIBULAR
PROTRACTION APPLIANCE

Although the rationale for extracting Tirs)
malars when the arch length discrepancy
and protrusion greatly exceed normal s
understood, the prasent authors imit the
extraction of these teath unless they
have compromised futures due to severg
caries. unsuccessiul root canal therdpy,
ar-oitver sarious limitations. In such
cases, all first maolars are ordinarily
extracted, even when only ane of them is
seriously threatgnead. By doing so, clini
cians can apply simple and symimeatric
mechanics. Such & decision requires an
analysis of the thord molars 1o assess
their size. morphelegy, and root develop-
ment,

Mechanics associatad with the
mandibular protraction appliance
IMPA1E are used by the authors, The
MPA IS seen in Fig 1.

Atter using part of the mandibular first
malar spaces to diminish the arch length
dizerepancy and/or reduce the mandibu-
lar Incisor protrusion, the antenor 1eeth
are anchered with a MPA, and a closing
archwire with activated bull loops is
employed to bring the mandibular sec
ond molars forward. The third molars
ardinarily follow the second molars in
their forward mavement. Simultanaously,
sliding machanics are used 1o ratract the
faxiliary incisors it an overjet occurred
because of mandibular incisar alignment
and retraction. AL this paint the mandibu-
lar second molars will have moved for-
ward, and the maxiliary molars will have
a Class Il occlusion. The authoars now
thscontinue the MPA and place light tip-
back bends just distal o the maxillary
second premolars and Degin to bring the

Fig 1 The mangbolar protrachon sople-

anige (WP

maxillary second molars forward into a
Class | arrangement with elastomeric
chains.

These simple mechanics wark effi-
ciently and consistently give good results.
In this article, the case ragords of 2 adult
patients are presanted; In each, the
manditiilar first molars were absent and
the maxillary Tirst moalars ware also miss
INg or extracted o keep the arches cooar-
dinated and symmetric,

PATIENT 1

This female patient. 28 years of age, had
a Class | bimaxillary protrusien and open
bile. She was compromised by the
absence of the maxillary right Tirst molar
and large resterations on the maxillary
right and left first molars.

Treatment plan

Treatment consisted of 2 phases: in
phase 1, when the patient was 18 yvears
of age, the maxillary right and |eft first
maolars as well as the mandibular &t first
maolar were extracted because of bimakit-
lary protrusion asscciated with the open
bite. Closing of the extraction spaces
would serve to reduce the bimaxillary pro-
trusion-and simultaneously close the
bite. Tha pretreatment records are shown
inFigs 2 to 5.

47 1
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PATIENT 1: PRETREATMENT

Fig2 Prersatment facial wviews: The patent was 16 years of age

Before space closure concluded, the
patient terminated treatment and
returned 9 years later, at 28 years of age,
Lpars hier return, the spaces that had not
closed previously were still present. The
teeth were inra Class |l celationship. and
there was a slight mandibular midline
shift to the left, Figures 6 o 9 show the

patient's condition when she resumed
treatment.

Spaces were closed with shiding
mechanics after molar uprighting (Figs 10
and 11). Midline correction and a Class |
ralationship with a unilateral left MPA wers
achieved, The mandibular right second
malar was brought forward by a bull loup

Fig 3

Pretraatment intraoral views,
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Fig 4 Maxillary lett and right firs:
rmotars and the mandibular 1aft firs:
molar were extragted

Fig 5 Preresument cephalomeing
redicgrapn

and the third molar space was scheduled
1o have a metallic implant to serve as

Cephalometric data revealed expecta-
tions far an adult patient, with few delete-

antagonist ta the maxillary right third
makar Traatment was interrupted again for
several months because the patient had
to-undergo meadical surgery, Posttreatment
records are shown in Figs 12 1w 15,

rieus effects from treatment (Fig 16,
Tatile 1), The patatal plane rotated down-
ward and backward with a concomitant
intrusion of the maxillary occlusal plane,
The mandible rotated forward, which
helpad close the anterior open hbite.
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PATIENT 1: 28 YEARS OF AGE

Fig 7 intracral views when the
patient refursed 9 years latzr 1o
rEsUme reatmant

Fig B (left! Ceohalometne radiograpn tasen when the patient
resumed treatment 8 vears later

Fig 9 [gbovs) Paporamic radiggraph aken 9 yvears after treat-
rmEntinteruphion



PATIENT 1: TREATMENT
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PATIENT 1: POSTTREATMENT conmmuco
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Fig 14 (l=ftl  Final cephalarmatie radicgraph
Fig 15 (velow)  Firal panaiarmic radiogragh,
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Fig 16 Fatleri ! Cephalcmeine tracings. [a) Incial (firs: stager (b)Y Raturn 1o treatment, el Firal id) Superimpasition

Tablel Cephalometric data for patient 1

Initial 9 years later Final
SN () = B0 20
S-Ar [rmm) ar 40 40
A5 (mm) 44 a5 L]
Go-Gn [mm) 25 90 g
Yoauis (rm| 138 140 141
Wits tmm) =55 1.5 -05
1-NE/PEREB (i) Bed 55 56
SNA (degrees) &0 79 20
EhBidegrees) 78 T8 =]
ANEB (dedrees) “ 1 1
1-8h idegrees) 158 104 1040
3 (dagees) 126 125 12
Ar [degrees) 138 125 122
Go {degroos) 135 13z 132
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PATIENT 2

Mhis female patient, 28 vears of age, had
a Class || Divislon 1 malocelusion, with
an absence of all first molars and
rmandibular third malars (Figs 17 to 200

]
J5

Treatment plan

Closure of mandibular spaces by bring-
ing the mandibular third molars farward
with mandibular anterior anchorage was
provided by a MBA, which concomitantly
secured the maxillary second molar
anchorage used to retract the anterior
Leeth. The absent mandibular third
melar spaces will have implants after

Fig 18

VWORLD JOURNAL OF DRTHODOMTICS

Protreatmiont intracral vieiws,
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Fig 18 thelowy  Inital pangramiic raclograph
Fig 20 (nghtl  Imital cephalometne radiograph

Fig 21 Facial views with ‘the MPA 7
place

Fig22 Intraoral viewss with the MBA& N plane
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PATIENT 2: POSTTREATMENT

Fig24 Faostrsatment intraoral views

orthodontic treatment, 1o sarve as antag-
omsts to the maxillary second molars.
The patient preferred thirg molar
Implants rather than other options. pre-
senled, Treatment time was 34 months.
Treatment and postireatment records
are shown in Figs 21 tp 26. Cephalomet
ric tracings and superimpositions are
shown in Fig 27; cephatometric data are
shown in Table 2;

| 56

Postireatment, the labial inciination: of
tive maxillary incisars o 5-N reduced
from 112.5 degrees to 105 degrees, SNB
increasad from 81.5 degrees to &7
degrees, while SNA increased from 86
degrees to 88,5 degrees. These den-
toalveolar alterations likely Helpad to cor-
rect the maxillomandibular Class | rela-
tignship, As with patient 1, scheduled
Imptants placed distal to mandibular sec-
and molars will act as antagomsts to the
maxillary second malars.
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Fig 25 {nght)  Fing! cephalamatns ragiograph,
Fig 26 jbeiow) Frial panararvic radiagrapgh
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Fig 27 Cephalometrc tracings. (al Initial by Final. {c

Supenmposition

Table 2 Cephalometric data for

patient 2

Initial Final
SN (mmi) Bl &0
SAr [rm) 33 33
ArGo [mm) =1 51
GoGn (mm) B7 87
Y-FEEIS Ty 136 137
Wits (rom) 05 0.5
ShA ddagress) EiE a0
SNB [degress) 82 BS
AME [Cogrees) 4 5
1:5N (degreas) 1125 105
5 loeEgrees) 120 130
Ar (degrees) 130.5 130
Go (degeaa) 13t 136
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RETENTION

These two patients have scheduled
implarts 10 replace thelr mandibular sec-
ond molars,  In the meantime, maxillary
Essix retamers will pravent any extrusion
of the maolars.

RATIONALE OF THERAPIES

Many climcians might question bringing
the: mandioular melars forward rather
than uprighting them and Tilling the
spaces with implants or ordinary fixed
partial dentures: These decisions devel
oped for the fallowing reasons:

Both patients needed incisor retru-
slon, which would result in malar spaces
too small o accommodate propersized
impkants or fised partial denturas,

The tima spent by patients between
the conclusion of therapy and the dec-
sion to olace the implants generally 15 too
long, and patients often decline because
of the cost. When patients with uprighted
moelars and spaces mesial ta them
choose not to use their retainers, the
modars will again tp forward, By brnging
the molars forward, clinicians can miti-
gate any decision by the patient not to
use retantion or have implants. Should
the terminal molar without an antagonist
extrude, it can be removed without com-
promusing oral function,

Dpening the mandibular molar spaces
and closing them with a fixed prosthesis

does net appeal to many patients
because of partial destruction of the
abutment teeth,

When patients have longstanding
edentulous spaces, the vertical dimen.
sion of the alveelar ridges at the sites

serously diminish, which may limit

implart placement,
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