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(57) ABSTRACT

A sinus correction method is disclosed. For example, one
embodiment comprises making an incision in gingival tissue
surrounding a sinus membrane perforation, dissecting the
gingival tissue from cortical bone, dissecting sinus membrane
adjacent to the gingival tissue from the cortical bone, over-
lapping the sinus membrane and adjacent gingival tissue from
two sides of the sinus membrane perforation, connecting the
overlapping sinus membrane and adjacent gingival tissue
from two sides of the sinus membrane perforation, and apply-
ing a bone graft composition adjacent to the overlapping sinus
membrane, the bone graft composition to form bone con-
nected with cortical bone sufficient to place a dental implant.

7 Claims, 4 Drawing Sheets
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SINUS MEMBRANE PERFORATION
CORRECTIVE PROCEDURE

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation-in-part of U.S.
patent application Ser. No. 12/366,815, filed Feb. 6, 2009,
entitled “DENTAL INSTRUMENT FOR LIFTING SINUS
MEMBRANE AND APPLYING BONE POWDER”, the
entire contents of which are incorporated herein by reference.

BACKGROUND

The present invention relates to dental procedures and
equipment and more particularly, to a procedure and equip-
ment for lifting a sinus membrane and applying bone graft
particulate to a maxillary sinus.

Dental implants have become a preferred solution for
resolving the partial or total edentulism of the jaw. Dental
implants are made of titanium metal that is of a highly bio-
compatible material, and does not disintegrate into bio-tox-
icity while being installed in human bodies. Therefore, the
dental implants, with proper surgical procedures, at approxi-
mately a 96% success rate, can provide improved function,
aesthetics, and prevention of bone loss, etc.

In general, a dental implant is a substitute for a lost natural
tooth, or a dental operation, in which a screw shape fixture is
secured to the jawbone and fused with the jawbone for a
predetermined period of time, and then an abutment, i.e. a
coupling part, and a prosthesis such as an artificial tooth
crown are fixed to the fixture so as to restore the original
function of a tooth.

A false tooth or crown is provided with a hole, known as a
chimney, there through, and a non-round recess in its base that
corresponds in shape to the protruding non-round cross-sec-
tion of the abutment. Thereby, the crown can be joined to the
abutment with a self-aligning connection that prevents rela-
tive rotation between them. A screw, passed into the chimney
opening, engages the tapped hole in the abutment so as to hold
the crown axially to the abutment. Thus, the crown cannot
rotate about the abutment because it is fixed into the special
contours on the exposed abutment end, and the crown cannot
pull away from the abutment when the screw has been tight-
ened in place. Finally, the chimney above the screw is filled
with a composite filler material that hardens and is shaped as
part of the crown, to look like a natural tooth.

The inventor of the present invention disclosed a rapid
dental implant implantation operation for allowing rapid
implantation of a dental implant. To facilitate performance of
this rapid dental implant implantation operation, the inventor
created a number of dental instruments including U.S. appli-
cation Ser. No. 12/357,046, entitled “Improved implant root
for tooth implanting”; U.S. application Ser. No. 12/265,854,
entitled “Drill for rapid dental implant”; Taiwan Utility
M313502, entitled “Adjustable double blade handle unit™;
Taiwan Utility M313504, entitled “Hydraulic pressure type
nasal sinus membrane separator”; U.S. application Ser. No.
12/265,012, entitled “Vibrational filling device implanting
tooth bone powder”; Taiwan Utility M313506, entitled
“Toolset for raising height of nasal sinus.”

Sinus lift treatment may be a technique used in a rapid
dental implant implantation operation, wherein a hole is made
in cortical bone and the sinus and to extend the hole to the
bottom side of the sinus membrane. Further, in the related
prior art designs of “Hydraulic pressure type nasal sinus
membrane separator” of M313504, and “Tool set for raising
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height of nasal sinus” of M313506, a hydraulic sinus mem-
brane separator is disclosed for use to separate the sinus
membrane. However, the aforesaid hydraulic sinus mem-
brane separator is simply for use to separate the sinus mem-
brane from the cortical bone and may require additional tools
for applying bone graft to the inside of the nasal sinus.
Unfortunately, during a sinus lift procedure, if a drill, a
condenser, or other equipment slips, the sinus membrane may
become damaged or even perforated. A sinus membrane may
also be damaged during a tooth extraction or other dental
procedures. Further, various degrees of damage to a sinus
membrane may result during any type sinus lift, including a
lateral window technique, a ridge technique, etc. Addition-
ally, there is a considerable range of potential injuries to sinus
membranes and each may require a specific corrective pro-
cedure, equipment, compositions of bone protein, etc.

SUMMARY

Accordingly, various embodiments for sinus correction,
equipment, and compositions of matter are described below
in the Detailed Description. For example, one embodiment
comprises making an incision in gingival tissue surrounding
a sinus membrane perforation, dissecting the gingival tissue
from cortical bone, dissecting sinus membrane adjacent to the
gingival tissue from the cortical bone, overlapping the sinus
membrane and adjacent gingival tissue from two sides of the
sinus membrane perforation, connecting the overlapping
sinus membrane and adjacent gingival tissue from two sides
of'the sinus membrane perforation, and applying a bone graft
composition adjacent to the overlapping sinus membrane, the
bone graft composition to form bone connected with cortical
bone sufficient to place a dental implant.

This Summary is provided to introduce concepts in a sim-
plified form that are further described below in the Detailed
Description. This Summary is not intended to identify key
features or essential features of the claimed subject matter,
nor is it intended to be used to limit the scope of the claimed
subject matter. Furthermore, the claimed subject matter is not
limited to implementations that solve any or all disadvantages
noted in any part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a series of drawings, showing application of a
dental instrument and bone graft in a sinus lift treatment.

FIG. 2 is a perspective view of a dental instrument for
lifting a sinus membrane and applying bone graft.

FIG. 3 is a schematic drawing showing the sinus membrane
lifted and filled with bone graft, and an implant installed in the
sinus according to the present invention.

FIG. 4 is a flow diagram showing a sinus correction
method.

DETAILED DESCRIPTION

The following detailed description describes embodiments
related to a sinus correction technique and related equipment
and composition of matter. In an illustrative example, a sinus
membrane perforation may be corrected by dissecting gingi-
val tissue around the perforation, overlapping the gingival
tissue and adjacent sinus membrane over the perforation,
suturing the gingival tissue together and packing one or more
bone graft compositions against the sutured gingival tissue
and sinus membrane. In this way, the nasal cavity can be
sealed off behind sinus membrane and a dental implantation
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may be performed on the bone graft composition when it
forms bone connected with the existing cortical bone.

FIG. 1 illustrates a sinus operation before a dental implan-
tation. FIG. 1A is a sectional view of the maxillary sinus 4
before a sinus operation where the cortical bone 42 of the
sinus 4 is covered by sinus membrane 41 and gingival tissue
44. FIG. 1A also illustrated a perforation 45 exposing the
sinus 4. FIG. 1B illustrates two cuts 43 being made on the
gingival tissue 44 to facilitate performance of a sinus-lift
treatment.

FIG. 1C illustrates the use of a dental instrument 1 for
lifting a sinus membrane and applying bone graft. In particu-
lar, FIG. 1C illustrates a smoothly curved end portion 21 of a
sinus membrane lifting tip 2 of dental instrument 1 being
inserted into one cut 43 to dissect a part of the sinus mem-
brane 41 from the cortical bone 42 in the maxillary sinus 4.
Dental instrument 1 will be described in more detail below
with reference to FIG. 2. Referring back to FIG. 1, maxillary
sinus 4 may include the original nasal sinus, or sinus cavity
space when no perforation is present, and also sinus mem-
brane space 8 between the dissected sinus membrane and
cortical bone 42. Further, the curved end portion 21 can be
used to overlap the dissected sinus membrane 41 over the
perforation 45.

The presently described embodiment illustrates using a
dental instrument for lifting a sinus membrane and applying
bone graft, however other embodiments are not so limited.
For example, one or more dental instruments may also be
used according to principles of this disclosure to dissect sinus
membrane and/or overlap the sinus membrane and gingival
tissue over a perforation 45.

Continuing with FIG. 1, FIG. 1D illustrates the smoothly
curved end portion 21 of the sinus membrane lifting tip 2
inserted further into the one cut 43 to lift the sinus membrane
41 from the cortical bone 42 and increase the size of sinus
membrane space 8. FIG. 1E illustrates the smoothly curved
end portion 21 of the sinus membrane lifting tip 2 inserted
into the other cut 43 to separate the other part of the sinus
membrane 41 from the cortical bone 42 of the maxillary sinus
4 and to lift the sinus membrane 41. In this way, different
portions of sinus membrane 41 may be dissected from the
cortical bone 42 and another sinus membrane space 8 may be
created. This dissection and overlapping procedure can be
continued around a portion or all of the sinus membrane
surrounding perforation 45. Further, FIG. 1E illustrates over-
lapping a second portion of sinus membrane 41 over the
perforation and overlapping a first portion of the sinus mem-
brane that was dissected in FIG. 1C.

FIG. 1F illustrates the two lifted parts of the sinus mem-
brane 41 being connected together. In some embodiments
multiple portions of sinus membrane 41 may be sutured
together; however other embodiments may connect with tis-
sue with other approaches and still be within the principles of
this disclosure. With the sinus membrane overlapping the
perforation and being sutured together, the maxillary sinus 4
is again an enclosed maxillary sinus cavity space.

FIGS. 1G and 1H illustrate a peripherally grooved end
portion 31 of a bone graft applicator tip 3 on dental instrument
1 being used to pick up on bone graft composition 5 and insert
the bone graft composition 5 into the space in the maxillary
sinus 4. In some embodiments, bone graft composition 5 may
be a spongy bone matrix composition in order to reduce a
chance of damaging sinus membrane 41. Additionally, more
than one type of bone graft composition may be used. For
example, in FIG. 1H, a spongy bone matrix composition 5 is
first placed next to the overlapped and sutured sinus mem-
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brane and gingival tissue and a particulate bone graft compo-
sition 6 is then packed in adjacent to the spongy bone matrix
composition 5.

Referring to FIG. 2, a dental instrument for lifting a sinus
membrane and applying a bone graft in accordance is shown
comprising a handle 1, a sinus membrane lifting tip 2, and a
bone graft condenser tip 3. In this embodiment, handle 1 is a
rod member configured for the grasping of a dentist with one
hand. The sinus membrane lifting tip 2 may be a narrow
elongated member extended from one end of handle 1 and
having a diameter of about 2 mm and a smoothly curved end
portion 21 suitable for insertion into the maxillary sinus 4 to
lift the sinus membrane 41 as described with reference to F1G.
1. The bone graft condenser tip 3 may be a substantially
L-shaped rod member extended from the other end of the
handle 1 and having a peripherally grooved end portion 31 for
applying bone graft 5 to the inside of the maxillary sinus 4 as
described herein. In some embodiments, sinus membrane
lifting tip 2 and bone graft condenser tip 3 may be coated with
a layer of titanium coating.

After filling of bone graft 5 in the space inside the maxillary
sinus 4, a prepared implant 9 may be installed as shown in
FIG. 3. As the bone graft composition will form bone con-
nected to the cortical bone, aroot of implant 9 may be inserted
into a relatively deeper distance t, for example about 8 mm,
assuring high stability of the installed implant 9 for further
installation of a support and tooth crown.

There may be multiple levels of perforation severity. The
choice of a sinus correction technique may be made accord-
ing to the level of perforation severity. For example, perfora-
tion severity may be separated 5 classes, with corresponding
management techniques.

For example, tooth loss in the posterior area of the maxilla
will result in the atrophying of bone along the alveolar ridge
over time. This can make implant placement in that area
unlikely without first re-establishing a sufficient bone height.
A previous approach to this condition involves a lateral win-
dow “sinus lift.” The advent of a crestal approach based sinus
lift method has produced ways to perform a sinus lift with
fewer complications, less trauma, and a shorter healing time
than a lateral window. There are currently two principle tech-
niques of penetrating crestal bone in order to reach sinus
membrane. One is cracking the crestal bone, known as the
osteotomy technique. The other technique is to drill through
the crestal bone using a hydraulic sinus condensing tech-
nique. Once through the crestal bone there are multiple modi-
fications for dissecting the sinus membrane. These methods
use a variety of tools and materials such as: bone, sinus
elevators, balloon, collagen, sinus condensers, sinus curettes
and osteotomy. Sinus membrane perforation is a potential
obstacle that must be avoided or managed while performing
any type of sinus augmentation procedure, whether through
crestal access or lateral access.

Whether preexisting, or created during a procedure, a sinus
perforation can cause short and long term complications and
should be dealt with quickly. By classifying the perforations,
a set of rules may be generated to follow when performing
these procedures according to the level of perforation. This in
turn allows a dental practitioner to identify and execute the
tailored procedure to promote the healing of the sinus mem-
brane and the overall health of a patient. In the current
example, classification of sinus membrane perforations will
be made primarily by size and degree of separation of soft and
hard tissues. Perforations may be separated into 5 classes,
each with their own severity and repair procedures.

In class 1 perforations, a practitioner may continue with
bone grafting without requiring special procedures. For
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example, a class 1 perforation may be defined as less than 2
mm in length which is not typically a cause for concern. In a
class 1 perforation as defined in the current example, a prac-
titioner may continue with a bone graft and implant place-
ment, but should exercise care not to enlarge the perforation.
At this level of perforation, by raising and overlapping the
sinus over itself, the perforation should heal with virtually no
repercussions.

In a class 2 perforation, a sinus membrane overlapping
technique may be used. According to the current example, a
class 2 perforation involves a perforation larger than 2 mm but
smaller than 5 mm. A class 2 perforation may be corrected
without postponing bone grafting or placing of an implant.
This type of perforation is most commonly created during a
traumatic extraction or while lifting a sinus and may occur
with patients having a very thin mucosa. To correct a class 2
perforation, a practitioner may gently dissect approximately
5 to 10 mm of membrane from around the edges of cortical
bone. Once this has been accomplished, the membrane can be
overlapped in on itself while gently elevating it. After over-
lapping the membrane in on itself and gently elevating it,
bone grafting material may be placed inside the sinus mem-
brane space. Using bone grafting material to compact the
membrane will seal a perforation adequately to allow an
implant procedure.

A class 3 perforation may involve a delayed membrane
casing technique. According to this example, a class 3 perfo-
ration consists of a complete tear of sinus membrane. This
magnitude of sinus perforation is usually caused by a tooth
extraction or by accidentally puncturing the sinus membrane
while performing a sinus lift. With a perforation of this size a
practitioner may punch though the cortical bone and into the
sinus with a hand drill. This approach creates a uniform hole
in the bone which will allow for predictable healing results
and a safer re-entry into the sinus membrane space after an
osteotomy heals. Next, repairing a class 3 perforation
involves closing the perforation site and allows it to heal for
approximately 3 weeks to allow gingival tissue to grow in the
area of the perforation with granulation tissue in the
osteotomy site. Once this tissue has formed, the site can be
reopened and a split thickness incision may be made in order
to create a flap with including gingival tissue that exposes
both the osteotomy and granulation tissue inside. In this way,
over the course of 3 weeks sinus membrane or gingival con-
nective tissue should heal and form adjacent to granulation
tissue. Then, the sinus membrane may be lifted gently with
bone grafting material and an implant may be placed in the
sinus membrane space.

While the class 1, 2, and 3 perforations described above are
typically encountered and repaired during an original proce-
dure, class 4 and 5 perforations are encountered after a per-
foration has occurred and typically has attempted to heal.
Class 4 and 5 perforations are usually created during extrac-
tion complications, or multiple failed sinus lift attempts.

In a class 4 perforation, a split thickness sinus membrane
casing technique may be used. Typically, a class 4 perforation
exposes a bony antra-oral communication, with only the soft
tissue intact. A split thickness sinus membrane casing tech-
nique is similar to a “delayed technique” with a difference. In
particular, instead of making a final osteotomy and waiting
for the osteotomy to heal, a split thickness sinus membrane
casing technique involves using the osteotomy site as it has
naturally healed. This technique is basically a delayed tech-
nique without a delay, and is suitable to correct a sinus mem-
brane that has been perforated long enough for tissue to have
grown into the tooth socket or osteotomy. This approach
involves making a split thickness incision, creating a gingival
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tissue flap, and exposing the healed tissue inside. Then, the
gingival tissue and sinus membrane may be gently lifted with
bone grafting material.

A class 5 perforation usually results from severe extraction
complications or multiple perforations resulting from
repeated attempts to perform a sinus lift when both cortical
bone and gingival tissue do not close while healing. A class 5
perforation may be classified by a complete antra-oral com-
munication ranging in size from a pinhole, to several centi-
meters in diameter. In class 5 perforations, the gingival tissue
will have grown into the opening which will prevent bone or
sinus membrane from naturally closing the wound. In order to
repair this type of perforation, an “invagination technique”
may be used as described with reference to FIG. 1.

Continuing with the Figures, FIG. 4 shows a flow diagram
of an embodiment of a method 400 for a sinus correction.
First, as indicated in block 410, method 400 comprises mak-
ing an incision in gingival tissue surrounding a sinus mem-
brane perforation.

Method 400 also comprises dissecting the gingival tissue
from cortical bone, as indicated in block 420. Next, method
400 comprises dissecting sinus membrane adjacent to the
gingival tissue from the cortical bone, wherein the sinus
membrane is connected to the adjacent gingival tissue, as
indicated at 430.

Method 400 also comprises overlapping the sinus mem-
brane and adjacent gingival tissue from two sides of the sinus
membrane perforation, wherein the sinus membrane and
adjacent gingival tissue from two sides of the sinus membrane
perforation overlaps, as indicated in block 440. Such overlap-
ping of the sinus membrane and applying a bone graft com-
position may be accomplished by using a dental instrument
including a curved end portion for overlapping sinus mem-
brane and a bone graft applicator, for example the dental
instrument described with relation to FIG. 2.

In some embodiments, the curved end portion and the bone
graft applicator of the dental instrument may be coated with
titanium. In yet another embodiment, the curved end portion
may have a diameter of 2 mm. In this example, the sinus
correction method 400 involves making the incision in gin-
gival tissue approximately 2 mm from the sinus membrane
perforation.

Next, method 400 comprises connecting the overlapping
sinus membrane and adjacent gingival tissue from two sides
of the sinus membrane perforation, as indicated at 450. In
some embodiments, the overlapping sinus membrane may be
connected by suturing the gingival tissue together from two
sides of the sinus membrane perforation.

Then, method 400 comprises applying a bone graft com-
position adjacent to the overlapping sinus membrane,
wherein the bone graft composition forms bone connected
with cortical bone sufficient to place a dental implant, as
indicated at 460. In some embodiments, applying a bone graft
composition may further comprise applying a first spongy
bone graft composition adjacent to the sinus membrane; and
applying a second particulate bone graft composition.

It will further be understood that the configurations and/or
approaches described herein are exemplary in nature, and that
these specific embodiments or examples are not to be consid-
ered in a limiting sense, because numerous variations are
possible. The specific routines or methods described herein
may represent one or more of any number of processing
strategies. As such, various acts illustrated may be performed
in the sequence illustrated, in other sequences, in parallel, or
in some cases omitted. Likewise, the order of any of the
above-described processes is not necessarily required to
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achieve the features and/or results of the embodiments
described herein, but is provided for ease of illustration and
description.

The subject matter of the present disclosure includes all
novel and nonobvious combinations and subcombinations of
the various processes, systems and configurations, and other
features, functions, acts, and/or properties disclosed herein,
as well as any and all equivalents thereof. Although particular
embodiments have been described in detail for purposes of
illustration, various modifications and enhancements may be
made without departing from the spirit and scope of the
invention as recited by the appended claims.

The invention claimed is:

1. A sinus correction method for treating a sinus membrane
perforation, the method comprising the steps of:

identifying the sinus membrane perforation;

making an incision in gingival tissue located adjacent to the

sinus membrane perforation;

dissecting the gingival tissue from cortical bone;

dissecting sinus membrane adjacent to the gingival tissue

from the cortical bone, wherein the sinus membrane is
connected to the adjacent gingival tissue;

overlapping the sinus membrane and adjacent gingival tis-

sue from two sides of the sinus membrane perforation
and creating a sinus membrane space between the sinus
membrane and the cortical bone, wherein the sinus
membrane and adjacent gingival tissue separated from
two sides of the sinus membrane perforation are over-
lapping;

connecting the overlapping sinus membrane and adjacent

gingival tissue separated from two sides of the sinus
membrane perforation; and
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inserting a bone graft composition into the sinus membrane
space located between the overlapping sinus membrane
and the cortical bone, wherein the bone graft composi-
tion forms bone connected with cortical bone sufficient
to place a dental implant.

2. The sinus correction method of claim 1, wherein con-
necting the overlapping sinus membrane involves suturing
the gingival tissue together from two sides of the sinus mem-
brane perforation.

3. The sinus correction method of claim 1, wherein apply-
ing a bone graft composition further comprises: applying a
first bone graft composition adjacent to the sinus membrane;
and applying a second particulate bone graft composition.

4. The sinus correction method of claim 1, wherein, in the
step of overlapping, the sinus membrane is overlapped utiliz-
ing a curved end portion of a dental instrument, and, in the
step of inserting, the bone graft composition is inserted uti-
lizing a bone graft applicator of the dental instrument, the
curved end portion and the bone graft applicator are located
on opposing ends of the dental instrument.

5. The sinus correction method of claim 4, wherein the
curved end portion and the bone graft applicator are coated
with titanium.

6. The sinus correction method of claim 5, where the
curved end portion has a diameter of 2 mm.

7. The sinus correction method of claim 1, wherein the
incision in gingival tissue is made approximately 2 mm from
the sinus membrane perforation.



