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cording to its respective manufactur-
er’s recommendations using a torque 
wrench (Nobel Biocare LLC, USA).

A horseshoe-shaped overdenture 
base, designed with an open palate 
and reinforced with a cast chrome al-
loy metal framework (Vitallium; Dent-
sply Austenal, York, Pa), was fabri-
cated to provide strength to the final 
overdenture. Three attachments (Zest 
Locator; Zest Anchors) housings were 
incorporated into the intaglio surface 
of the overdenture. Three blue (1.5 lb. 
Extra Light) retention replacements 
matrices were selected for appropriate 
retention of the prosthesis. The final 
fit, stability and occlusion were evalu-
ated. The patient was instructed on 
maintenance of the health of the oral 
tissues, particularly the periimplant 
tissues with the aid of dental floss (Su-
per Floss; Oral-B, Boston, Mass). 

The patient returned for a 1-week, 
1-month and 3-months post insertion 
appointments stating that she was 
satisfied with the esthetics and func-
tion of the maxillary prosthesis (Fig. 
9 and10).

SUMMARY

The use of an CAD/CAM im-
plant-supported milled bar with a 

metal-acrylic resin overdenture for the 
restoration of the malpositioned den-
tal implants is a viable alternative ap-
proach, and can be recommended for 
patients with unfavorably positioned 
implants. 
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 9  Completed prosthesis (occlusal view).  10  Completed prosthesis (frontal view).

This clinical report presents a simplified surgical procedure for accessing the maxillary sinus antrum via lateral and 
crestal approaches, which reduces the potential for sinus membrane perforation and subsequent complications when 
graft materials and dental implants are placed into the sinus. Due to visual limitations, perforations and associated 
complications can jeopardize the success rate of the graft and the implants. While there is a lack of clinical data, clini-
cal observations suggest that the procedure, described by the authors as lateral/crestal bone planing antrostomy, can 
reduce the possibility of perforation of the maxillary sinus membrane during the lateral and crestal approaches to the 
grafting of the maxillary sinus floor. The technique involves the use of specially designed rotary instruments that plane 
away the bone in thinner layers, with less chance of excess bone removal and membrane perforation. (J Prosthet Dent 
2011;105:147-153)
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Maxillary sinus floor elevation is 
a reconstructive procedure that aug-
ments a deficient posterior maxilla 
when pneumatizaton of the maxil-
lary sinus is present, allowing dental 
implants to be placed that support 
single crowns or a fixed prosthesis. 
The conventional technique for max-
illary sinus elevation involves surgi-
cal access through the lateral wall of 
the zygomatic buttress of the max-
illa, followed by elevation of the si-
nus membrane and placement of a 
bone graft material. This technique, 
first described by Tatum in 1976, and 
first published by Boyne and James in 
1980,1,2 is also referred to as the lat-
eral approach to the maxillary sinus 
floor. This surgical procedure, which 
uses various graft materials, has been 
evaluated by several authors.3-8 In a 
recent systematic review of published 
randomized controlled trials of dif-
ferent maxillary sinus augmentation 
techniques and materials, the authors 
concluded that bone substitutes were 
as effective as autogenous bone for 
augmenting the maxillary sinus.4 

While sinus grafting is considered 
to be a relatively invasive technique, a 
low incidence of surgical and postsurgi-
cal complications has been reported.9,10 
The most common surgical complica-
tion is perforation of the sinus mem-
brane,9-14 which occurs in 7 to 10% 
of the procedures, but has been re-
ported to occur in as many as 35% of 
procedures.10,13,15-17 Membrane perfo-
rations, as described in the literature, 
are associated with postoperative 
complications, which include acute 
or chronic sinus infection, bacterial 
invasion, swelling, bleeding, wound 
dehiscence, loss of the graft material, 
and a disruption of normal physiolog-
ic sinus function.10,13,16,18-20 

Various surgical modalities have 
been used to reduce trauma and 
membrane perforation when per-
forming maxillary sinus graft pro-
cedures. Barone et al21 analyzed the 
surgical access to the maxillary sinus, 
osteotomy, and sinus membrane el-
evation by comparing 2 treatment 
procedures, one involving the use of 
a piezoelectric device and the other 

using conventional instruments. No 
significant differences were recorded 
between the 2 treatments in any of 
the investigated clinical parameters. 
Interestingly, some authors have not 
reported any correlation between 
membrane perforations and implant 
survival,9,10,13,16,22-24 while others12-15 
have reported a correlation between 
implant failure and sinus membrane 
perforation. 

A less invasive procedure for sinus 
membrane elevation along with im-
mediate dental implant placement 
was introduced by Summers.25 This 
procedure is indicated when the re-
sidual amount of alveolar bone is be-
tween 4 and 8 mm below the sinus 
floor. The sinus membrane is elevated 
with osteotomes from a crestal ap-
proach through the osteotomy pre-
pared for dental implant placement, 
without the need for a lateral window.7 

A recent systematic review4 con-
cluded that a 3- to 6-mm residual al-
veolar bone height combined with a 
crestal lift approach and placement 
of 8-mm implants may result in fewer 
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complications than a lateral window 
approach to place 10-mm implants. 
However, the authors cautioned that 
these conclusions were based on a 
small number of trials with short fol-
low-up periods and a high risk of bias. 
Furthermore, the ostetome/crestal si-
nus membrane elevation (OCSME) is 
a visually restrictive procedure used to 
access the maxillary sinus floor and, 
therefore, is a technique-sensitive 
procedure with inherent difficulty, 
especially when direct visual examina-
tion of the maxillary sinus membrane 
is required. Despite widespread clini-
cal application of this procedure, and 
the advent of multiple surgical varia-
tions of the technique,22,25-28 few stud-
ies have reported incidence of sinus 
membrane perforations when the 
OCSME technique is used. 

Grafting the cavity and subsequent 
placement of implants is an alterna-
tive to the conventional approach of 
accessing the maxillary sinus, and is 
described by the authors as lateral 
bone planing antrostomy. The tech-
nique gradually eliminates the bone 
from the lateral aspect of the maxil-
lary sinus during the lateral approach 
to the antrum, and in a single implant 
osteotomy site during the crestal ap-
proach to the sinus. This technique 
has the potential of minimizing the 
rate of sinus membrane perforation 
during surgery. This clinical report 
describes the use of specially designed 
surgical drills and curettes to access 
the maxillary sinus cavity via lateral 
and crestal approaches for maxillary 
sinus grafting in the treatment of 2 
patients. 

CLINICAL REPORTS
 

Patient 1

A 68-year-old, healthy, nonsmok-
ing woman presented to the Center 
for Implant Dentistry at the Loma 
Linda University School of Dentistry 
for the treatment of a completely 
edentulous maxilla with dental im-
plants. Following clinical examina-
tion, the patient was presented with a 

treatment plan that included bilateral 
grafting of both maxillary sinuses via 
a lateral approach and the placement 
of dental implants. The implants were 
to be placed 8 months after grafting 
to support and retain a fixed maxil-
lary complete denture. After thorough 
discussion of the treatment plan, the 
patient consented to have the maxil-
lary sinuses grafted as proposed. The 
patient was presented with both the 
option of a fixed maxillary complete 
denture and a maxillary implant-re-
tained overdenture. The patient se-
lected the fixed option. 

A careful analysis of cone-beam 
computerized tomography (CBCT) 
images was performed to determine 
the precise location in which to exe-
cute the lateral approach to the max-
illary sinus cavity (Fig. 1). After local 
anesthesia was administered bilater-
ally in the maxilla, the patient was pre-

pared for a full-thickness flap reflec-
tion and exposure of the lateral aspect 
of the maxillary sinus bilaterally. 

A series of specially designed sur-
gical drills and curettes (DASK Ad-
vanced Sinus Kit; Dentium, Seoul, Ko-
rea) that can be used to displace the 
maxillary sinus floor from the lateral 
and crestal approaches was used to 
prepare the area for maxillary sinus 
grafting. For the lateral approach to 
the maxillary sinus, a dome-shaped 
drill (6 mm in diameter x 4 mm in 
height) was used to prepare the later-
al wall of the maxillary sinus. The drill 
uses internal and external irrigation 
for cooling at a speed of 800-1200 
rpm (Fig. 2). Bone thinning was ac-
complished using light pressure and 
rotating strokes under copious irriga-
tion on the lateral aspect of the sinus 
wall to gradually eliminate the bony 
thickness until the maxillary sinus 

 1  Pre-operative CBCT  cross-section image right 
pneumatized maxillary sinus.

 2  Six mm diameter dome shaped drill used to perform 
lateral bone planing.

membrane was identified by a bluish 
hue appearing through the thin bone 
(Fig. 3). This phase of the maxillary 
sinus graft surgical procedure is de-
scribed by the authors as lateral bone 
planing antrostomy (LBPA). The area 
where access to the maxillary sinus 
cavity was to occur was expanded to 
reach a dimension of approximately 

20 mm in length and 10 mm in height.
The bone was thinned and made 

flexible by a gradual planing process, 
so that it could be easily displaced in-
ward along with the membrane (Fig. 
4). The sinus membrane was then 
carefully elevated from the sinus floor 
using the specially designed curettes 
(DASK Advanced Sinus Kit; Den-

tium). The curettes were used to de-
tach the membrane from the anterior, 
inferior, and medial walls of the maxil-
lary sinus cavity (Fig. 5). Upon confir-
mation of an intact sinus membrane 
and sufficient superior displacement, 
the sinus cavity was then grafted with 
2 cc of 1.0- to 2.0-mm particles of hy-
droxyapatite (HA) coated with beta-

 3  Drill used to plane bone until thin enough to become 
flexible. 

 4  Maxillary sinus membrane exposed to initiate 
separation from inner walls of sinus. 

 5  Dome shaped curettes displacing sinus membrane 
from floor of maxillary sinus.

 6  Placement of graft material against sinus floor after 
intact membrane elevation.

 7  Post-operative CBCT showing volume of bone in grafted maxillary sinus cavity.
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complications than a lateral window 
approach to place 10-mm implants. 
However, the authors cautioned that 
these conclusions were based on a 
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low-up periods and a high risk of bias. 
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to the antrum, and in a single implant 
osteotomy site during the crestal ap-
proach to the sinus. This technique 
has the potential of minimizing the 
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tricalcium phosphate (TCP) (Osteon; 
Dentium) (Fig. 6). The mucoperios-
teal flap was then repositioned and su-
tured with continuous horizontal mat-
tress sutures and single interrupted 
ties (GORE-TEX suture; W.L. Gore & 
Associates, Inc, Flagstaff, Ariz). 

The same procedure was accom-
plished for the opposite side, maintain-
ing the integrity of the maxillary sinus 
membrane. A postoperative CBCT 
was made to evaluate the volume 
of graft material placed in the sinus 
floor (Fig. 7). Postoperative medica-
tions consisting of 500 mg amoxicil-
lin 3 times per day for 1 week, or 300 
mg clindamycin 4 times per day for 1 
week, were prescribed for the patient. 
The patient was seen 2 weeks after 
the surgery for suture removal, and 
no complications were noted. The 
patient indicated that there was mini-
mal discomfort and swelling after the 
surgery.

 
Patient 2

A healthy, 52-year-old nonsmok-
ing man presented for treatment of a 
single edentulous area of the left maxil-
lary first molar. The clinical and radio-
graphic examination showed partial 
pneumatization of the maxillary sinus 
in that area. Based on measurements 
made from digital periapical radio-
graphs and a CBCT analysis, 7 mm 
of bone was present below the max-
illary sinus floor (Fig. 8). The patient 
was presented with a treatment plan 
that included a crestal approach to 
the maxillary sinus floor and lifting 
of the membrane for the simultane-
ous placement of graft material and 
a dental implant. The site would then 
be allowed to heal for 6 months after 
surgery. The patient consented to the 
treatment as presented.

Local anesthesia was administered 
and the site was prepared for a crestal 
approach to the sinus cavity. Using a 
midcrestal incision, a mucoperiosteal 
flap was elevated, exposing the crest 
of the ridge. In anticipation of the 
surgery, the radiographic images were 
evaluated, and a decision was made 

to place a dental implant with dimen-
sions of 5 mm in diameter by 12 mm in 
length (Dentium, Seoul, Korea); this 
procedure would be performed simul-
taneously with an osteotome sinus 
membrane elevation. Following the 
recommended drilling sequence, the 
site was prepared 1 mm short of the 
existing floor of the maxillary sinus. 
A 3.3-mm-diameter, dome-shaped 
crestal approach drill (Dentium) was 
used to eliminate the remaining bone 
below the sinus floor (Fig. 9). The drill 
was used at a speed of 800 rpm with a 
copious amount of internal irrigation 
(Fig. 10). Using minimal pressure to 
guide the drill apically, the sinus floor 
was accessed, thus permitting the 
use of specially designed crestal sinus 
curettes (Dentium) to complete the 
displacement of the maxillary sinus 
membrane through the osteotomy site 
(Fig. 11). 

The Valsalva maneuver confirmed 

the intact condition of the maxillary 
sinus membrane. As part of the pro-
tocol currently in use at the Loma 
Linda University Center for Implant 
Dentistry, 0.25 cc of graft mate-
rial consisting of 0.3- to 0.5-mm hy-
droxyapatite particles (HA) coated 
with beta-tricalcium phosphate (TCP) 
(Osteon; Dentium) was introduced 
through the osteotomy and carefully 
displaced using a dome-tipped cu-
rette (Dentium). 

An intraoperative digital periapical 
radiograph was made to ensure suffi-
cient graft material was present below 
the sinus floor. The previously select-
ed implant was placed at a torque of 
35 Ncm, the mucoperiostal flap was 
repositioned over the implant, and 
suturing was completed. 

A postoperative CBCT and a peri-
apical radiograph were made to 
evaluate the volume of graft material 
placed apical to the implant in the 

 8  Pre-operative cross-section CBCT radiograph depict-
ing sinus floor level in relation to crest of ridge.

 9  Dask drill (3.3 mm diameter) for crestal bone planing antrostomy.

maxillary sinus floor (Fig. 12). Amoxi-
cillin (500 mg, 1 capsule every 8 hours 
for 7 days) and ibuprofen (800 mg, 
1 tablet every 8 hours as needed for 
pain) were prescribed. Instructions 
for postoperative care were given to 
the patient. The patient was seen 2 
weeks after the surgery for suture re-
moval and stated that there had been 
no discomfort or swelling after the 
surgery.

DISCUSSION
 
This clinical report of 2 patients 

presents a modification to conven-
tional surgical procedures for access-
ing the maxillary sinus antrum via 
lateral and crestal approaches. The 
procedure described by the authors 
as lateral/crestal bone planing antros-
tomy has the potential to reduce the 
perforation rate of the maxillary si-
nus membrane during the lateral and 
crestal approach to the grafting of the 
maxillary sinus floor. 

Conventional methods to access 
the maxillary sinus cavity for grafting 
procedures consist of using rotary in-
strumentation, a piezoelectric hand-

piece, and osteotomes.1,2,25,27,29 Some 
authors have indicated that more time 
is required to perform the osteotomy 
and to complete the sinus membrane 
elevation with the piezoelectric device 
than with conventional rotary instru-
ments.29 Vercelloti et al29 described 
the advantage of piezosurgery as be-
ing the ability to cut the bone window 
while avoiding the risk of membrane 
perforation. Additionally, piezoelec-
tric elevators can then be used to lift 
the sinus membrane without any in-
creased risk of perforation.

The major limitation of piezosur-

 10  Crestal bone planing antrostomy drill 
with depth control cylinder to prevent per-
foration of maxillary sinus membrane. 

 11  Crestal bone planning antrostomy drill 
advancing to reach the maxillary sinus floor.

 12  Post-operative cross-section CBCT radiograph depicting 
grafted sinus floor with simultaneous implant placement.
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 8  Pre-operative cross-section CBCT radiograph depict-
ing sinus floor level in relation to crest of ridge.

 9  Dask drill (3.3 mm diameter) for crestal bone planing antrostomy.

maxillary sinus floor (Fig. 12). Amoxi-
cillin (500 mg, 1 capsule every 8 hours 
for 7 days) and ibuprofen (800 mg, 
1 tablet every 8 hours as needed for 
pain) were prescribed. Instructions 
for postoperative care were given to 
the patient. The patient was seen 2 
weeks after the surgery for suture re-
moval and stated that there had been 
no discomfort or swelling after the 
surgery.

DISCUSSION
 
This clinical report of 2 patients 

presents a modification to conven-
tional surgical procedures for access-
ing the maxillary sinus antrum via 
lateral and crestal approaches. The 
procedure described by the authors 
as lateral/crestal bone planing antros-
tomy has the potential to reduce the 
perforation rate of the maxillary si-
nus membrane during the lateral and 
crestal approach to the grafting of the 
maxillary sinus floor. 

Conventional methods to access 
the maxillary sinus cavity for grafting 
procedures consist of using rotary in-
strumentation, a piezoelectric hand-

piece, and osteotomes.1,2,25,27,29 Some 
authors have indicated that more time 
is required to perform the osteotomy 
and to complete the sinus membrane 
elevation with the piezoelectric device 
than with conventional rotary instru-
ments.29 Vercelloti et al29 described 
the advantage of piezosurgery as be-
ing the ability to cut the bone window 
while avoiding the risk of membrane 
perforation. Additionally, piezoelec-
tric elevators can then be used to lift 
the sinus membrane without any in-
creased risk of perforation.

The major limitation of piezosur-

 10  Crestal bone planing antrostomy drill 
with depth control cylinder to prevent per-
foration of maxillary sinus membrane. 

 11  Crestal bone planning antrostomy drill 
advancing to reach the maxillary sinus floor.

 12  Post-operative cross-section CBCT radiograph depicting 
grafted sinus floor with simultaneous implant placement.
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gery seems to be the time factor. Cut-
ting procedures are substantially more 
time consuming due to the low cutting 
efficacy of the surgical tips compared 
with conventional osteotomy devices. 
According to other studies30,31 de-
pending on the bone structure and 
thickness, the duration of the oste-
otomy procedure can be increased by 
up to fivefold or more.

In the authors’ experience, the 
proposed procedure, described as lat-
eral/crestal bone planing antrostomy 
(LBPA, CBPA), has the potential to re-
duce the time required surgically to ac-
cess the maxillary sinus cavity, as well 
as to reduce the incidence of maxillary 
sinus membrane perforation. One 
comparative study evaluated the use 
of the piezoelectric device versus rota-
ry instruments during maxillary sinus 
antrostomy in 13 patients. Membrane 
perforation occurred in 30% of the 
maxillary sinuses in the piezoelectric 
group and in 23% of maxillary sinuses 
in the rotary instrumentation group.21 

In contrast, the reduction in surgi-
cal time with this technique is based 
on the exclusive use of a single drill 
for LBPA and CBPA; there is no need 
to use additional instruments such as 
piezo tips, chisels, mallets, and other 
instruments used with conventional 
techniques. The diameter of the drill 
aids in the immediate outlining of the 
antrostomy during its use. Direct ac-
cess to the paper-thin bone immedi-
ately adjacent to the maxillary sinus 
membrane, or to the membrane itself, 
facilitates and simplifies the detach-
ment of the Schneiderian membrane 
from the inner walls of the maxillary 
sinus cavity. Seventeen patients were 
treated using the described lateral bone 
planing antrostomy (LBPA) procedure; 
only one patient (5.8%) had a perforat-
ed maxillary sinus membrane. 

Fourteen additional patients were 
treated using the CBPA procedure 
with simultaneous implant place-
ment. Two patients exhibited signs of 
a perforation when the Valsalva ma-
neuver was performed, but the small 
perforation could not be visibly de-
tected. In both of these perforations, 

dental implants were placed and the 
patients remained asymptomatic. 
The patients were free of complica-
tions during the initial 2 weeks, and at 
the 1-, 3-, and 6-month postoperative 
appointments. 

SUMMARY

The clinical report describes 2 
techniques and the application of spe-
cifically designed surgical instruments 
that may decrease the incidence of 
maxillary sinus membrane perfora-
tion and decrease surgical time, thus 
lessening complications during and 
after maxillary sinus graft procedures. 
Controlled clinical studies with ran-
domized designs are needed before 
definitive conclusions can be drawn.
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gery seems to be the time factor. Cut-
ting procedures are substantially more 
time consuming due to the low cutting 
efficacy of the surgical tips compared 
with conventional osteotomy devices. 
According to other studies30,31 de-
pending on the bone structure and 
thickness, the duration of the oste-
otomy procedure can be increased by 
up to fivefold or more.

In the authors’ experience, the 
proposed procedure, described as lat-
eral/crestal bone planing antrostomy 
(LBPA, CBPA), has the potential to re-
duce the time required surgically to ac-
cess the maxillary sinus cavity, as well 
as to reduce the incidence of maxillary 
sinus membrane perforation. One 
comparative study evaluated the use 
of the piezoelectric device versus rota-
ry instruments during maxillary sinus 
antrostomy in 13 patients. Membrane 
perforation occurred in 30% of the 
maxillary sinuses in the piezoelectric 
group and in 23% of maxillary sinuses 
in the rotary instrumentation group.21 

In contrast, the reduction in surgi-
cal time with this technique is based 
on the exclusive use of a single drill 
for LBPA and CBPA; there is no need 
to use additional instruments such as 
piezo tips, chisels, mallets, and other 
instruments used with conventional 
techniques. The diameter of the drill 
aids in the immediate outlining of the 
antrostomy during its use. Direct ac-
cess to the paper-thin bone immedi-
ately adjacent to the maxillary sinus 
membrane, or to the membrane itself, 
facilitates and simplifies the detach-
ment of the Schneiderian membrane 
from the inner walls of the maxillary 
sinus cavity. Seventeen patients were 
treated using the described lateral bone 
planing antrostomy (LBPA) procedure; 
only one patient (5.8%) had a perforat-
ed maxillary sinus membrane. 

Fourteen additional patients were 
treated using the CBPA procedure 
with simultaneous implant place-
ment. Two patients exhibited signs of 
a perforation when the Valsalva ma-
neuver was performed, but the small 
perforation could not be visibly de-
tected. In both of these perforations, 

dental implants were placed and the 
patients remained asymptomatic. 
The patients were free of complica-
tions during the initial 2 weeks, and at 
the 1-, 3-, and 6-month postoperative 
appointments. 

SUMMARY

The clinical report describes 2 
techniques and the application of spe-
cifically designed surgical instruments 
that may decrease the incidence of 
maxillary sinus membrane perfora-
tion and decrease surgical time, thus 
lessening complications during and 
after maxillary sinus graft procedures. 
Controlled clinical studies with ran-
domized designs are needed before 
definitive conclusions can be drawn.
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