Ridge Widening for the Thin Maxilla: A Clinical

Report
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The thin maxilla may present an anatomic limitation to the placement of endosseous implants. Separating the cor-

tical plates and widening the alveolar ridge with simultaneous placement of implants is one surgical method for

management of this problem. Guided tissue regeneration techniques may be used in conjunction with this ridge

widening procedure.
(INT | ORAL MAXILLOFAC IMPLANTS 1997;12:224-227)
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he complete and partially edentulous maxilla

may exhibit inadequate bone for implant place-
ment. Bone grafting,'* use of membranes for guided
tissue regeneration, 4= ridg_‘c- \.-\’id(‘nin}1 proce-
dures®!1215 have been utilized in the treatment of this
problem. A technique is described for placing
implants with sufficient bone height but insufficient
width. This report describes a technique for separat-
ing and widening the maxillary cortical plates to facil-
itate the placement of endosseous implants. The pro-
cedure differs from other published techniques in
that the labial cortical plate is completely exposed
and separated with a No. 700 fissure bur. A deep
“trench” is created, allowing widening of very narrow
alveolar bone. The procedure can be considered for
the following reasons:

1. To widen thin alveolar bone when a standard
osteotomy cannot be prepared

2. To improve the angle of the implant in the alveo-
lar bone
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3. To allow the use of a larger-diameter implant

4. To separate the cortical plates for grafting or guid-
ed tissue regeneration

5. To elevate the sinus floor in selected patients

Materials and Methods

The edentulous area of the maxilla from premolar to
premolar usually exhibits the most severe labial and
buccal bone resorption. However. a thin alveolus can
occur in any area. The anterior maxilla, particularly
the esthetic zone, must be evaluated for alveolar
bone height. width, and angulation. From the soft tis-
sue stand point, evaluation of the patient lip line is
important. If angulation of the implant will compro-
mise the restoration and estheties, ridge widening
alone is not the treatment of choice. In partially
edentulous patients, alveolar bone height in relation
to adjacent teeth is important when considering the
length of the clinical crown of the restoration. Length
of the clinical erown is not as much of a concern with
a low lip line as in a patient with a high lip line.

Patient evaluation includes a medical and dental
history, clinical examination, and radiographs.
Standard radiographs consist of panoramic and
cephalometric views, and computerized tomographic
scans or tomograms when indicated. Ridge mapping
under local anesthetic with either a sharp periodontal
probe or a ridge mapping instrument can be help-
ful.!* The ridge mapping instrument resembles
towel clip calibrated in millimeters at the handle, and
it is used to measure bone width by penetrating the
labial and palatal gingivae.



Fig Ta Narrow maxillary anterior alveolar

lge; the most narrow area is superior lo the

Widening process initiated with flat,
ecl osteotome

The widening instrunents consist of a No. 700 fis-

sure bur. L3-mm and 2.0-mum twist drills, « tapered
\‘p;l(h' chisel. and a series of round osteotomes 2.0,
2.6, 3.2, 4.0 mm in diameter (11 & Il
Instrument, Ontario, CAL

Procedure. Alveolar ridge exposure in the maxilla
is achieved through a cresta

;_ it

ridge incision slightly
toward the palate. The mucoperiosteum is elevated
on the labial side to expose the complete height of
the alveolar bone (Fie 1a). Tissue relaxation for a ten-
sian-free closure is eritical and is achieved by incising
the periosteum in the buccal fold area. The bone can
b(" \:ih‘l.iaiH} examined and measured, and the final
decision can be made to place implants, use an inter-
positional or onlay bone graft, or perform a ridge
widening procedure.

If a widening P seedure is to be dene. a No. 700
fissure bur i a straight handpiece is used to create a
channel along the crest of the alveolar bone (Fig 1h).
This channel should be as l(m_‘_{_ and dtrp as lmssii)](*

to L-c)lleh-tL-]} sepurate the cortical l)l-,ah'\, reduce the
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Fig 1b  Alveolar bone with a channel or
groove prepared with sure bur. The
bore superior to the crest is the most narrow

Fig 2 Once the ridg

mim, a 1.3-mm tw

drill is used to e

incidence of cortical ljl.v_u fracture, or control the

location of the fracture. Cortical plate fractures ar
not a m@or coneern i the plate maintains its supenor
attachmient and the H[llll.sli‘ 0] l_iJ}LE‘l is stable. Follow-

ing cortical ]ﬂatit‘ sepuaration with the No. 700 fissure

bur. the spade chisel is used to begin the widening
process (Fig le). The plates are widened to approxi-
mately 2 mm, a surgical template is placed, and a 1.5-
or 2.0-mm twist drill is used to establish the position
and -;‘lci_nt]a of the mqﬂmt Fig 2

The round osteotomes are next used, starting with
either the 2.0- or 2.6-mm diameter. Care should be
taken to follow the path established in the bone with
the twist drill. The surgical guide can be reinserted
and used with the round osteotomes if necessary. The
osteotome is tapped with a mallet to the maximumn
depth possible. II there is adequate bone, the 3.2- or
4 0-mm-diameter osteotome iy be used. Good Sep-
aration of the plates should be achieved, and the
implant site will appear as a trench (Fig 3). The

implant may be firmly seated, even in very thin hane
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s “buttered” on both sides with moistened
ogen. Also seen is a polyglactin 910 mesh

Fig 3 The ridge has been widened to 3.2 mm, Fig 4a Colla
Parallel pins are in position, indicating the imy | DFDB and Qs
positions membrane,

tin 910 mesh membrane in position covering
and covers the 5 the buttered collatape.
attempt Is t

plates w

because the cortical plates spring back somewhat,
and the 3.2-mm osteotome is 0.1 mm smaller than
the 3.3-mm cylinder implant. and 0.55 mm smaller
than the 3.75-mm threaded implant. The diameter of
the implant to be placed is determined by the
amount of the cortical plate separation that can he
achieved and still have a stable implant.

To help stabilize the implant, the cortical bone at
the floor of the sinus is usually penetrated with a
twist diill or round osteotome. The floor of the sinus
may be elevated slightlv (2 to 4 mm) with the
osteotome. However. the floor of the nose is ustally

: Fig 5
nat penetrated because of a greater chance for infec- SEETT
e

Irgery. Note the excellent bone growth that
hecartical plates, as well as additional labi-
tion. Stability can be determined by observing how al bor

secure the round osteotome becomes once it is
tapped into position. After the implant has been
placed, a guided tissue regeneration procedure R
be necessary. The same procedure is followed in
placing a single tmplant between two natural teeth
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The membrane selected for guided tissue regener-
ation depends on the thickness of the cortical plates
after widening. In early cases where no membrane
was used, the widened area was grafted with a com-
bination of porous hvdroxvapatite and demineralized
freeze-dried bone (DFDB) or autogenous bone
grindings, and the mucoperiosteum was sutured. In
situations where a very thin cortical plate exists after
implant placement. or significant fractures have
occurred, moistened collatape is “buttered” with
powdered or gel-form DFDB, or autogenous bone
grindings, or both, plus approximately 10% calcium
phosphate (Osteo Gen. Impladent. Holliswood, NY)
(Fig 4a). and it is placed in the desired location (Fig
4b). This is covered with either an expanded polyte-
trafluoroethylene (e-PTFE) membrane (Gore-Tex,
WL Gore, Fldﬂstdtf AZ) or polyglactin 910 (Vienl,
Ace Surgical Suppl\ Brockton. MA) mesh (Fig 4c¢).
No attempt is made to fill the space between the sep-
arated cortical plates with graft material. It is of pri-
mary importance that good tissue relaxation be
achieved and closure be accomplished without ten-
sion. The same care must be taken with tissue man-
agement in ridge widening procedures as in situa-
tions where autogenous bone grafting is done.

Abutment s*urger\' is performed after 6 months of

healing. Figure 5 shows the results obtained using
the polyglactin 910 mesh membrane.

Discussion

Both screw and cevlinder implants have been used
successfully durmg the past 6 years in maxillary alve-
olar bone lm\'mg less than 4 mun in width. Because
the cylinder lmpl;mt is tapped into position. it is easi-
er to use and has a slightly higher success rate: how-
ever, 90% of the lmplants placed during the past 6
vears are still in function. A variety of prostheses have
been used, including ov erdentures, and single-tooth,
implant-to-natural tooth, and implant-to-implant
fixed removable prostheses.

Sound guided tissue regeneration principles and
techniques are vital to the overall success of ridge
widening. A variety of membranes have been used.
However, the purpose of this report was not to com-
pare different guided tissue regeneration techniques
or membranes: it is the opinion of the authors that
any one of several techniques will be successful if
used in 4 proper manner.

Summary
Ridge widening with inimediate implant placement,

along with guided tissue regeneration procedures,
has been shown to be very predictable and successful
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in treating the thin maxilla. As with any implant treat-
ment, presurgical planning is crucial to the outcome.
Function and esthetics are equally important. Patient
selection includes considering the alveolar bone
height, width, and angle. along with the lip line posi-
tion of the patient and the type of prosthesis to be
used. No longer does implant position determine the
restoration: to a much greater degree, the restoration
determines the implant position.
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