MINIMAL INVASIVE SURGERY FOR PLACEMENT OF DENTAL IMPLANTS USING A
MODIFIED OSTEOTOME TECHNIQUE. (INTERNAL SINUS LIFTS)
(Pilot Study)
*Dragoo, M., **Zill, A., *** Mehlau, R., **** Clauder,A.
Patients who have been edentulous in the maxillary posterior quadrants for several years often
present with reduced alveolar bone and enlarged sinuses. Many techniques have been introduced
for sinus floor elevation using a crestal approach and osteotomes. (2,5,6,9) Osteotome techniques
are less invasive, require less operating time and have minimal post-operative discomfort when
compared to the lateral window approach (1,7,10)
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Most of the techniques described, in the literature, suggest an addition of auxiliary bone and/or
bone substitutes. The author’s clinical and histological experiences have cast doubt as to the long
term effectiveness of the use of non-resorbable bone substitutes to augment the alveolar process.
(Fig. 1a-f)

Fig 1a: 9 month post-op radiograph of a
maxillary sinus filled with a combination of
BioOss and some autogenous bone. The
arrows indicate the area a biopsy was
removed with a bone trephine.

Fig 1d: Photomicrograph of the cross section
(B) in Fig 1b. Note that nearly 90% of the
bone is non vital and would be of
questionable value for Osseo integration of an
implant.

Fig 1b: Photo micrograph of a 10mm biopsy
removed from Fig 1a. (A) first 2 mm of bone
from the oral side and (C) is the last 2 mm of
the biopsy on the sinus side.

Fig 1e: Photomicrograph of the cross section
(C) in Fig 1b. Note that nearly 100% of the
bone is non-vital and of questionable value
for Osseo integration of an implant.

Fig 1c: Photomicrograph of the cross section in
(A) of Fig 1b. Note there is approximately 25%
vascular and 75% non-vascular bone at this
depth. The original amount of alveolar bone
before the sinus procedure was approximately 2
mm (Class III).

Fig 1f: High power photo micrograph of Fig
1e. Note the non-vital bone is surrounded by
connective tissue, and indicating no
osteogenic activity.

The apposition of bone in the space created by osteotomes between the Schneidenian Membrane
and the cortical bone of the sinus floor without the addition of a graft has also been reported (7). .
The survival rate of implants placed with osteotome sinus floor techniques have been reported to
be similar to that of conventionally placed implants in the maxillae (3).
The purpose of this paper is to introduce a modified osteotome technique with flapless surgery
and evaluate the healing of the space between the Schneiderian Membrane and the floor of the
sinus without the addition of bone and/or bone substitutes.
MATERIALS AND METHODS
A total of 301 implants were placed in 191 patients. The selection criteria included an absence of
any systemic health problems and absence of acute and/or chronic sinus problems. The surgical
techniques were explained and oral and/or written informed consent was obtained. Single periapical radiographs, panagraphs and C.T. scans were used to evaluate the recipient sites for the
implants. The sites were divided into three classes I, ll, and III. The Classes were based on the
amount of vertical alveolar bone that was available between the oral tissues and the Schnedierian

Membrane. Class I was for 5-7 mm bone, Class II was for 3-4 mm bone and Class III was for 1-2
mm bone. Patients with 8 mm or more of bone were excluded from this study.

MODIFIED OSTEOTOME SURGICAL TECHNIQUE
A flapless one stage surgical approach was used to gain access to the crestal bone over the
sinuses. A 2 mm pilot bur was positioned over the alveolar ridge with the aid of a drill guide. A
drill hole was made by a 2 mm bur that penetrated the soft tissue, alveolar cortex, cancellous
bone and stopped on the oral side of the sinus floor cortical bone. (Fig. 2a)

Fig 2a: A 2 mm pilot bur is positioned over the alveolar ridge with the aid of a drill guide. A drill hole is
made to penetrate the soft tissue, alveolar cortex, cancellous bone and stopped on the oral side of the sinus
floor cortical bone. Special effort is made not to penetrate the sinus floor.

Special effort was made not to penetrate the sinus floor with the 2 mm pilot bur. A soft tissue
trephine guide was placed in the pilot hole to guide the soft tissue trephine into the correct
position to make the incision in the gingiva the size smaller than the implant (Fig 2b).

Fig 2b: A soft tissue trephine guide is placed in the pilot hole to guide the soft tissue trephine into the correct
position. The incision in the gingival is the size smaller than the implant to be placed.

The soft tissue incision was extended to crestal cortex and the tissue plug was removed to expose
the alveolar crest. In Class III and Class II cases with 4 mm or less of vertical bone a bone
trephine was used to perforate the crestal cortex and cancellous bone in preparation for the use of
an osteotomes. (Fig 2c)

Fig2c: In Class III and Class II cases with 4 mm or less of vertical bone, a bone trephine is used to perforate the
crestal cortex and cancellous bone in preparation for the use of an osteotomes. In Class I cases, an implant drill
is used to perforate the crestal cortex and cancellous bone rather than a bone trephine. Again special efforts
must be used to prevent penetration of the floor of the sinus.

In all Class I cases, an implant drill was used to perforate the crestal cortex and cancellous bone
rather than a bone trephine. Again special efforts must be used to prevent penetration of the floor
of the sinus. An osteotome, the size smaller than the size of the implant to be placed, is used to
fracture the floor of the sinus and lift the Schneidenian Membrane 1-2 mm only . (Fig 2d-e)

Fig 2d: An osteotome, the size smaller than the
size of the implant to be placed, is used to fracture
the floor of the sinus.

Fig 2e: The Schneidenian Membrane is lifted 12 mm only with the osteotome.

The implant was inserted into the soft tissue hole to engage the self-tapering threads into the
alveolus. The smooth part of the apical end of the implant atraumatically raised the Schneidenian
Membrane while the implant was seated to desired depth (Fig 2f).

Fig 2f: The implant is inserted into the soft tissue hole
to engage the self-tapering threads into the alveolus.
The smooth part of the apical end of the implant
atraumatically raises the Schneidenian Membrane
while the implant is seated to desired depth. The collar
of the implant is placed supracrestal to prevent crestal
resorption that could occur due to the micro gap at the
implant abutment interface.

The collar of the implant must be supracrestal to prevent crestal resorption that could occur due
to the micro gap at the implant abutment interface. (Fig 3)

Fig 3: Photo of a two piece implant that is ideal
for this technique. Note the collar is
biocompatible and the coronal threads are the
same width as the collar. This contributes to
maximum primary stability. Also note the apical
end is round and smooth which reduces the risk
of sinus penetration when the implant is
inserted.

A torque wrench was used to evaluate the primary stability in Ncm. A healing cap was then
placed to complete the non-submerged implant procedure. The purpose of this pilot study was to
evaluate the healing potential when no grafts were used, by creating a space between the
Schneidenian Membrane and the floor of the sinus therefore, no grafts were used. No sutures
were placed or needed. Post-operative care consisted of normal brushing instructions that were
used on adjacent teeth. No pain medication was prescribed except over the counter aspirin.
Patients were evaluated weekly for the first 3 weeks and then recalled at 6 months for postoperative follow up. The final restorations were placed at 6 months post op and peri-apical
radiographs were taken to evaluate the presence or absence of new bone at 6 months and 1year
post-operative.(Figs.4 a.b.c & Figs.5 a,b,c,d)

Fig 4a: Radiograph taken at the time
of insertion of two implants in the
maxillary sinus. No bone substitutes
were used.

Fig 4b: 6 month post operative
radiograph of Fig 4a. Note growth
of bone from the original sinus
floor.

Fig 4c: 1 year post operative
radiograph of Fig 4a. Note the new
bone apposition is nearly to the
apex.

Fig 5a: Radiograph taken at the time of placement of a
molar implant. This was a typical Class III case with 2 mm
or less of alveolar bone. No graph material was used.

Fig 5b: 6 month post operative radiograph of Fig 5a. Note
the new bone apposition between the sinus floor and the
Schneidenian Membrane.

Fig 5c: 1 year post operative radiograph demonstrating new
bone apposition to the apex of the implant.

Fig 5d: CT scan taken at 1 year post operative with the
crown removed. Note the bone apposition to the apex as
shown in Fig 5c.

Post-operative C.T. scans were done on 30 of the patients for more critical evaluation.
RESULTS:

301 implants were placed in 191 patients with a minimum evaluation period of 1 year and
maximum 7 years.
The soft tissue healing clinically was without complications and patients experienced minimal to
no pain. Sinus membrane perforations were confirmed with 12 implants, however, none of the
implants failed.(Figs. 6 a-b)

Fig 6a: Radiograph taken after insertion of 3 implants in the sinus.
The sinus membrane was accidentally perforated on all 3 implants.
They healed without any post-operative complications.

Fig 6b: 3 year post-operative radiograph of Fig 6a. Note that in
spite of the perforation of the sinus, some bone apposition still
occurred. The implants were loaded at 6 months and were still very
stable at 3 year post operative.

There were (9) failed implants 2.9%. Class I had 2, Class II had 4 and Class III had 3 failures.
Class III bone and Class II bone occurred mostly in the molar regions and Class I was generally
found in the bicuspid regions. The average alveolar bone height of Class I bone was 6.6 mm,
Class II bone was 3.2mm and Class III was 1.7mm.
Pre and post operative C.T. scans were taken on 30 implants to evaluate the new bone
apposition. The average new bone apposition was measured from the pre-operative sinus floor to
the new location of the Schneidenian Membrane.(Figs. 7 a-e)

Fig 7a: Preoperative radiograph of a Class III implant
site that will receive an internal sinus lift.

Fig 7b: 6 month post-operative radiograph of implant
placed in Fig 7a edentulous area. Note bone
apposition to the apex.

Fig 7c: CT Scan of Fig 7a
Fig 7d CT Scan taken 2 mm
Fig 7e: CT scan of Fig 7b
taken at 1 year post
coronal to the apex. Note
showing bone to the apex.
operative. Note bone
the density of bone
apposition at apex.
surrounding the implant.
The average gain in bone height months post operative, in the space created between the

Schneidenian Membrane and the sinus floor was 2.9 mm for Class I implant, 3.2 mm for Class II
implants and 3.1 mm for Class III implants.
New bone always covered the apex of the implant except a few implants which were placed in
areas where the membrane was accidentally perforated. (Figs. 6 a-b).
DISCUSSION:
It has been reported that the minimum alveolar bone height recommended for osteotome
techniques is 5 mm and implant placement should not be considered unless the bone height is at
least 5 mm to 7 mm (8,9) In contrast, the parameters of this study was I mm minimal (Class III)
and 7 mm maximum (Class I). It was interesting to note that primary stability was achieved in
each case consisting of at least 35 Ncm torque force.
It has been reported that maximum range for the gap created between the Schneiderien
Membrane and the sinus floor is 4 to 6 mm of implant surface. (4) The present study fell within
these limits and the variation was directly related to the length of implant placed. The Class III
implant cases had the least apposition and shortest implants placed. (Figs. 5 & 7)
Although special care was taken not to penetrate the sinus, some membrane perforations did
occur. Perforations were noted and implants were placed. The absence of apical bone over the
implant only was noted in some implants that were placed in known sinus perforations sites.
Bone over the apex was observed over all other implants regardless of the initial bone height
Class I, II, or III and/or the amount of space created.
When two piece implants were placed, the abutment/implant interfaceand collar was placed 1.5-2
mm above the alveolar crest to minimize crestal resorption. In all cases, tissue punches were
used instead of flaps to also prevent crestal resorption of the compromised bone. The C.T. scans
of 30 patients were evaluated to observe where the best healing potential of new bone occurred
in the space under the Schneidenian Membrane. In all cases the most new bone apposition
occurred from the buccal crestal plate to the implant surface. The lingual bony wall of the sinus
also demonstrated extensive bone apposition.(Figs. 8 a,b,c)The mesial-distal areas demonstrated
the least amount of apposition.

Fig 8a: 6 month post operative CT
scan near the apex of an implant
showing that most bone
apposition was on the facial.

Fig 8b Another section of Fig 8a 2
mm from the apex. Note the bone
apposition is still greatest on the
facial.

Fig 8c: Another section of Fig 8a 4
mm from the apex. Note that the
extensive apposition of bone on the
facial and lingual is much greater than
on the mesial and distal.

Compromising the vascularity of the facial bone, by doing an external sinus lift via a lateral
window, maybe a contraindication for an external sinus augmentation procedure. The reflection
of the facial flaps and removal of the lateral buccal bony window could compromise the vascular
supply of undifferentatied mesenchymal cells to form osteoblasts. Figs 8 a-b clearly
demonstrates that new bone formation around an implant is initiated on the buccal side.
Therefore, if the vascularity is compromised, the initial reparative cells will be repairing the
surgical wound rather than stabilizing the implant.
CONCLUSION:
The purpose of this pilot study was to introduce a modified osteotome technique with flapless
surgery for sinus elevation and to evaluate the quantity of the new bone formed between the
sinus floor and the Schneidenian Membrane. The combined success rate at 6 months and 1 year
post-operative of the 301 implants placed was 97.1 percent. Schneidenian membrane perforation
occurred with 12 implants, (3.9%) however, none of these implants were lost. New bone was
observed to the apex of the implants except in those cases where the Schneidenian Membrane
was damaged on placement. The largest volume of new bone extended from the buccal alveolar
plate of the sinus to the implant. External sinus lifts where the vascular supply of the lateral bony
wall is compromised maybe contraindicated if maximum regeneration of supporting bone is the
therapeutic goal.
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