
Introduction
Recent advancements in the

field of dental implantology have
led to significant changes in
operative techniques.  More and
more options are available for
implant procedures and patient
inclusion criteria are ever-
expanding. One technique that
has vastly improved for patients
with crestal bone is the maxillary
ridge-splitting technique. The
goal of this procedure is to widen
an atrophied edentulous site hor-
izontally in order to insert an
implant, simultaneously or in a
delayed fashion, in an otherwise
too-narrow part of the anterior
maxilla. What follows is the
description of a newly modified
and novel approach to this proce-
dure that is atraumatic compared
to previous methods, and ele-
gantly performed with only mini-
mal local anesthetic, minimal
procedure time, and extremely
high success rates. The gain in
bone dimension, and even the
cosmetic outcomes, is noted to be
superb, and procedure time is
extremely short in duration.  

Procedure
The procedure begins with

administration of a local anesthetic:

1-1.5 carpules of 2% lidocaine
with epinephrine (1:100,000).
Anesthesia is administered to the
buccal and crestal gingiva; no
palatal administration is required
in this technique. Ideal device
positioning is guaranteed by the
use of a spacer (Implant
Guidance System® by Innovative
Implant Technology, Aventura,
FL) to center the location of the
implant in the appropriate anterior
/posterior dimension.

Using a number 15C blade in a
round blade handle, a small inci-
sion is made midcrestally with
two vertical releases. The two
vertical releases are beveled inci-
sions at a 45° angle. The vertical
releases are continued superiorly
to beyond the mucogingival junc-
tion. All corners of the incisions
must intersect and be down to
the bone or the surgeon will not
be able to adequately lift the flap.
At this point, the flap is carefully
elevated; slow, deliberate reflec-
tion beyond the mucogingival
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junction is necessary in order to
provide adequate tissue for ample
maneuverability and proper clo-
sure after the implant is placed.

The periosteum is additionally

and optionally incised to allow for
more flexibility and greater flap
release for good passive soft tis-
sue closure post ridge split,
implant, and graft material place-

ment. Anterior/posterior and buc-
colingual positioning is assured
by making a hole on the crest.

Osteotomy is achieved using 
a piezo-surgical device (Piezon
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Figure 1: Expander Screws



Master Surgery® by EMS, Nyon,
Switzerland). Vertical cuts are
made, being careful to stay away
from the tooth roots on both sides
of the edentulous area. For the
ridge-splitting technique in the
anterior maxilla, the bone is verti-
cally cut 1-2 mm in depth and
horizontally cut to 7-10 mm.  
For procedures in the posterior
mandible, osseous incision depth
is 2-3 mm, and an additional 1-2
mm horizontal incision is made
into the cortical bone to further
loosen the area. A light mist is
released and suctioning applied to
absorb the fine particulate of
bone.

A 25 RPM bur with an initial
pilot bur (1-2 mm diameter) is
then used to gently penetrate the
bone just past the cortical plate in
order to facilitate screw place-
ment. At this point, a new ridge-
expansion technique is initiated,

using screws of increasing diame-
ter (Figure 1) to slowly and deli-
cately expand the implant site
until the appropriate diameter is
obtained. The surgeon inserts
these screws with the assistance of
a handle that functions as a lever
(Figure 2). The smallest diameter
screw is gently inserted into the
socket first. Once fully placed, the
screw is left in the socket for 10
seconds, after which point it is
removed and the surgeon
advances to the next screw. Each
screw is inserted in the same man-
ner to gradually expand the
implant site. Irrigation is applied
lightly as needed. When all suc-
cessive screws have been placed
and removed, the carrier for the
implant is finally inserted. The
carrier is removed and a cover
screw is inserted so that the bone
does not invaginate.  

Freeze-dried cadaver bone is

used to fill the site and provide a
ridge that is symmetric. The soft-
tissue flap is pulled over the
cadaver bone and the site is
closed using one horizontal mat-
tress stitch on the crest and 2 to 3
interrupted stitches on the vertical
releases (suture: 4.0 Vicryl with an
X1 needle).    

To reduce the incidence of sur-
gical-site infection, antibiotic is
administered one hour preopera-
tively. An opioid analgesic may be
prescribed for postoperative pain.
Four to six months after the proce-
dure, an implant can be inserted.

Outcomes
Early implementation of the

technique has yielded optimal
cosmetic results, with no side
effects beyond minor soft-tissue
swelling at the site and mild post-
operative discomfort. Because the
technique does not require inva-
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Figure 2: Handle for Screw Expanders



sive bone manipulation with a
hammer and chisel, as the tradi-
tional ridge-splitting procedure
does, sedation is not required.

Discussion
Providing patients with a nat-

ural cosmetic appearance follow-
ing atrophy of the anterior maxilla
or posterior mandible at edentu-
lous sites has proven to have its
share of challenges. In the past,
autogenous bone grafting provid-
ed the strength, support, and cos-
metic enhancement necessary for
a successful osseointegration of
the implant; however, the proce-
dure required extended time for
healing, a donor site, and it mere-
ly simulated natural bone rather
than recreating the physiologic
osseous identity of the patient's
original socket.1 Additionally, neo-
vascularization of the graft site
remained imperfect. In order to
manage these difficulties and
improve implant outcomes, the
concept of the ridge-splitting pro-
cedure was developed. The tech-
nique offers an appropriately-
sized space for implant insertion
while maintaining natural vascu-
larity on all four surfaces of the
implant site.2 For stability, the
ridge must be split enough for the
implant to enter the basal bone;
however, over-manipulation with
a hammer and chisel can damage
adjacent teeth and risks damaging
the floor of the maxillary sinus.
The new technique described
above offers a unique and delicate
way to penetrate basal bone with
a minimum of physical force
applied to the implant site. Not
only does this decrease the possi-
bility of adverse events, it actually
enhances patient intra- and peri-
operative comfort. It is also possi-
ble that local soft-tissue healing-
time may be decreased due to the
gentler technique, but this
remains an area of future study.
Further data on all outcomes of
this technique, including short-
and long-term implant failure

rates, will need to be obtained,
but initial patient experiences
using this method have yielded
optimal cosmetic results with no
incidence of implant failure.   ■
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Prevention of
Post-operative
Nausea and
Vomiting: A 
Look at the
Current
Literature
Dr. Arun Garg, DMD

In a recent article in the Journal
of Maxillofacial Surgery, three
authors set out to evaluate the
incidence of post-operative nausea
and vomiting (PONV) in patients
undergoing oral surgery to deter-
mine if prophylactic antiemetics
might offer some benefit to this
patient population.1 Ultimately,
the authors recommend the
"watch-and-wait" policy as
opposed to a prophylactic regi-
men, but suggest an antiemetic in
the case of intractable PONV and
for those patients who fail to
respond to simple gastric lavage.
Of note, this is not the first inves-
tigation into this challenging
sequella. In 1999, the same journal
published an article that conclud-
ed that there was no significant
difference between placebo and

ondansetron to prevent PONV
within the study's framework,
which used two types of anesthet-
ic agents and two operative tech-
niques.2

The relevance of these articles,
belied by the paucity of research
on the topic, is as pressing now as
it was ten years ago. As tech-
niques in dental implantology
continue to improve and modern-
ize, managing one of the patient's
most frustrating and troublesome
post-operative complaints remains
a challenge to practitioners.  

Incidence
The incidence of post-operative

nausea and vomiting reported in
the literature varies widely, with
rates between 8% and 92%,3

depending on multiple factors.
Patient age, gender, and preexist-
ing disease are all involved in the
likelihood that a patient will expe-
rience PONV, as are premedica-
tion, operative procedure, anes-
thetic agent, and analgesic med-
ication. A study published in
Anesthesia investigated post-oper-
ative sequelae and determined
that of the 3,850 patients sur-
veyed, 37% vomited and 23%
experienced nausea in the post-
operative phase after administra-
tion of a general anesthetic.4 This
study included all operative pro-
cedures, with an increased risk
seen in patients undergoing gyne-
cological, general, orthopedic, and
otolaryngological surgeries. A
clear majority of these patients
were young women. In the small
collection of data on the subject,
the incidence of PONV in oral-
surgery patients falls somewhere
between 10%-15%, depending on
study size and patient
population.1,6 Despite newer
antiemetic therapies, the incidence
of PONV does not appear to be
decreasing.

Special populations are at
increased risk of PONV, and this
fact should be considered when
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assessing the need for a prophy-
lactic antiemetic before dental-
implant surgery. Obese individu-
als have higher rates of PONV, as
do those more prone to anxiety or
who have a history of motion
sickness.7 A thorough patient his-
tory in advance of general anes-
thesia will elucidate these risk fac-
tors. Additionally, women, who
are at a much greater risk of expe-
riencing PONV than their male
counterparts, have varying rates
depending on hormone levels at
the time of anesthesia. Females
receiving exogenous hormones for
fertility treatment, as well as those
in a particular phase of the men-
strual cycle, appear to have very
high rates of PONV as well.8

Duration of surgery also plays
an important role in the incidence
of postoperative nausea and vom-
iting. For every additional 30 min-
utes of increased procedure time,
there is a corresponding 60%
increase in PONV risk,9 above a
baseline risk near the risk-rate for

oral and maxillofacial surgeries.

Oral Surgery Studies
Few studies are dedicated sole-

ly to the management and treat-
ment of postoperative nausea and
vomiting in the patient undergo-
ing oral or maxillofacial surgery.
Tracking the incidence of this
problem remains a focus in the lit-
erature, as does optimizing treat-
ment, or, if possible, preventing it
altogether. 

Some studies do show
decreased rates of nausea and
vomiting when using specific
therapies. Dexamethasone alone,
or in combination with other
antiemetic agents, has been found
to decrease the rates of
PONV.10,11,12 The most recent study
published emphasizes the fact that
serotonin-receptor antagonists,
like ondansetron, are not useful in
the prevention of PONV for the
typical patient,1 and this principle
is echoed in other earlier
reports.2,13 That being said, there is
evidence that some prophylactic

regimens are useful for high-risk
patients.10

One author looked at the
PONV problem in a sample of 150
patients seeking elective oral and
maxillofacial surgical procedures
and found that the incidence is
increased in young female
patients (aged 10-29 years) when
the procedure involves the maxil-
la, as well as when significant
intraoral bleeding occurs during
the procedure.5 In this study, opi-
oid analgesics were also consid-
ered a risk factor for PONV. The
author suggests that premedica-
tion of this type patient with anti-
emetics did not diminish the inci-
dence of PONV. 

Consequences of PONV:
Patient Discomfort

Nausea and vomiting remain
two of the most frustrating com-
plaints for patients in the postop-
erative period. In a unique, sur-
vey-based study comparing
patient and practitioner prefer-
ences, antiemetic efficiency was
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Figure 3: Risk factors for PONV (adapted from Gan et al's Consensus Guidelines 2003.)



rated as more important to the
patient than the cost of the drug;
adversely, practitioners rated the
cost of antiemetic medications
higher in terms of importance
than antiemetic efficiency. The
same study showed no preference
between prophylactic treatment
and symptom management for
patients or practitioners.14 The fact
remains, however, that there is a
discrepancy in the cost/benefit
analysis for practitioners and for
patients; this suggests that practi-
tioners may not be maximizing
treatment of PONV in certain cir-
cumstances.

Adverse Events
Significant adverse events from

postoperative nausea and vomit-
ing, though rare, do occur in the
patient seeking dental-implant
surgery. Disruption of surgical
repair can result from the
increased pressures generated
during the act of emesis.
Aspiration of gastric contents into
pulmonary structures and

acid/base disturbances
(hypochloremia, hypokalemia,
hyponatremia) are also potential
adverse effects associated with
this challenging complaint.

Increased Costs
Two schools of thought on the

use of prophylactic antiemetics
have emerged: there are those
practitioners who use them
despite fewer and fewer indica-
tions to do so in the current litera-
ture, and there are those who do
not use these drugs prophylacti-
cally but instead opt for sympto-
matic relief as needed. There are
increased costs associated with
the use of antiemetics, and if the
patient is not considered to be at a
high risk for PONV, there is no
evidence to support their regular
use. It is also important to note
that PONV can occur despite ade-
quate prophylaxis.  

The costs associated with
PONV are difficult to assess but
include those incurred as a result
of a prolonged ambulatory stay

with staff supervision, unantici-
pated hospital admission, and the
costs of any additional therapeutic
treatment regimens required to
adequately address the problem15

or subsequent problems, especially
in the infrequent case of
intractable vomiting.

Conclusions
With evidence mounting

against the habitual use of pro-
phylactic antiemetics for all oral-
and maxillofacial-surgery patients,
the argument can be made that
when treating high-risk patients, a
prophylactic regimen may be
given. Consensus guidelines9 for
the management of PONV can be
used to identify these high-risk
individuals and to help the dental
implant surgeon implement
patient-specific treatment regi-
mens. There is, however, no guar-
antee that prophylactic antiemetic
use will eliminate PONV, even in
the high-risk patient. Further stud-
ies evaluating this challenging
postoperative issue will clarify
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treatment options and elucidate
firmer success rates in specific
patient populations.   ■
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