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About the Journal
The Journal of Clinical and Digital Dentistry are published four times (March, June, September,
and December) annually since May 2019. The abbreviated title is “J Clin Digit Dent”. In the
journal, articles concerning any kind of clinical dentistry such as prosthodontics, orthodontics,
periodontics, implant dentistry and digital dentistry are discussed and presented.

Aims and scope
This journal aims to convey scientific and clinical progress in the field of any kind of clinical and
digital dentistry.

This journal publishes
·Original research data and high scientific merit in the field of clinical and digital dentistry.
·Review articles.
·Case reports in implant dentistry including GBR, digital dentistry, 3D printing, and prosthodontics.
·Short communications if they provide or document new technique and clinical tips.
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Editorial

Editorial

Maxillary sinus floor elevation
Maxillary sinus floor elevation is generally avoided during dental surgeries. Oral
and maxillofacial surgeons are always careful about complications associated
with the maxillary sinus. However, as the use of dental implants becomes widespread, greater attention has been drawn to maxillary sinus floor elevation for
successful dental implants in the posterior maxilla.
Studies on surgical methods and bone grafts for maxillary sinus floor elevation
to enable dental implants were first attempted in the mid to late 1990s. Back
then, maxillary sinus floor elevation was regarded as an extremely challenging
surgical procedure, with high level of difficulty.
Over time, maxillary sinus floor elevation has become one of the safest and
most successful surgical operations performed to facilitate various intraoral bone
grafts for dental implants. Owing to the research and clinical studies conducted
by past clinicians and researchers, maxillary sinus floor elevation has become a
common surgery that dentists can perform without much difficulty. Currently,
various operation techniques for faster and safer maxillary sinus floor elevation
and effective bone grafting are being developed and presented.
With advancements in digital dentistry and the development of the CAD-CAM
surgical guide system, dental implants have become more accurate and easier.
Hence, new surgical methods using CAD-CAM technology is continuously being proposed to ensure easier and more effective maxillary sinus floor elevation.
This issue of JCDD is a special edition about maxillary sinus floor elevation surgery. In this issue, the CAD_CAM surgical guide system for sinus floor elevation
will be introduced and clinical cases demonstrating this new surgical method
will be presented. We hope this issue will help you to gain greater confidence in
performing maxillary sinus floor elevation.

Wongun Chang, DDS MS PhD
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Choi YK

Neo concept of sinus floor elevation :
shallow 10 technique
Yongkwan Choi, DDS, MDS, PhD

Introduction
Traditionally, Caldwell-Luc Operation (CLOP) perforated membrane
within the maxillary sinus. It involves perforating both the sinus membrane
and lateral wall to visualize and access the sinus membrane (Fig. 1).
Maxillary sinus floor elevation (MSFE) is a technique to elevate the
maxillary sinus floor membrane. This procedure was introduced as
a technique to restore the posterior maxilla1. When the height of
residual alveolar ridge is insufficient because of posterior maxillary sinus
pneumatization, this technique secures the height of residual alveolar
ridge for implant placement. Tantum et al.1 and Boyne et al.2 pioneered
MSFE, successfully achieving sinus elevation through a lateral window.
MSFE involves a lateral sinus lift, exfoliation, and elevation of the sinus
membrane without perforation. Followed by implant insertion, entailing
the grafting of bones between the sinus membrane and lower sinus. This
approach is an invasive procedure that burdens both the patient and
clinician.

Fig 1. Calwell-Luc approach

Yongkwan Choi
Dr.Yongkwan Choi graduated from Dankook University School of Dentistry. He received MSD and PhD in his almamater.
He completed a residency training at the Department of Oral and Maxillofacial surgery in Dankook University Dental
Hospital. His clinical focus is a sinus surgery, implant surgery, and a digital dentistry nowadays. His goal is to become a
good mind excellent surgeon. He practices at LA Dental Clinic, Seoul, Republic of Korea.
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Thus, a more conservative technique, bone-added osteotome sinus
floor elevation (BAOSFE), with simultaneous implant placement
using a crestal sinus lift, was introduced4. BAOSFE technique involves
pushing the bone graft material vertically from the sinus floor into the
osteotome. These technical variations account for differences within
implantation size (Fig. 2).
When the height of residual alveolar bone at the implantation site was
less and greater than 5 mm, it is suggested to utilize the crestal approach
and lateral approaches, respectively, based on a 10-mm-long implant4. The
BAOSFE technique can elevate 4-8 mm of the sinus membrane (Fig. 3)5.
The crestal approach can elevate another 5-6 mm, as 5 mm of residual
alveolar bone remain at the implantation site, based on a 10-mm-long
implant. Problems arise if the sinus membrane has low elasticity or
excessive force is applied during the procedure, resulting in an increased
risk of perforating the sinus membrane and/or developing benign
paroxysmal positional vertigo (BPPV), similar to dizziness.

Fig 2. BAOSFE

Therefore, various types of devices were developed to enhance MSFE
procedures, based on the crestal approach.

Fig 3.

(1) Bone Packing and Spreading (Fig. 4)

(2) Hydraulic lift (Fig. 5)

This method perforates the sinus floor without damaging the sinus
membrane attached to the lower sinus. It implements the use of a
reamer and inserts the graft bone into the drill hole. The grafted bone
is spread with another device to elevate the membrane of sinus floor.
The sinus mucosa is elevated while replacing the stopper every 1 mm
of the transplanted alveolar bone. However, sinus membrane with low
elasticity often causes the grafted bone to vertically lift the lower sinus,
consequently perforating the membrane.

In the hydraulic lift technique, the sinus membrane is lifted by hydraulic
pressure rather than a rigid instrument or implanted bone chip. The
careful perforation of the sinus floor cortical bone, without damaging
the sinus membrane, leads to minimal perforation risk of the sinus
membrane.

www.jcdd.org
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a

b

c

d

Fig 4a-d. (a) Initial drill (shorter than crestal bone height)
(b) Cortical sinus floor perforation by reamer
(c) Powder bone insertion between sinus floor and sinus membrane
(d) Bone packing to elevate sinus membrane

a

b

Fig 5a-b. Hydraulic lift
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The elasticity of membrane and adhesiveness of the lower sinus cortical
bone and sinus membrane differ in each patient, requiring different volumes
of saline to be injected in each procedure. These adjustments can lead to a
greater amount of the sinus membrane being lifted than what was needed,
resulting in difficulty filling the lifted space perfectly with bone grafts. If dead
space is left, the sinus membrane moves continuously as the patient breathes,
preventing the grafted bone chips from regenerating. These chips remain as
foreign bodies, forming iatrogenic pseudo cysts (Fig. 6).

Experiments on pig sinuses show a variation in membrane elevation
patterns after lifting procedures5. As such, if large amounts of the sinus
floor are elevated using the hydraulic lift approach, it is difficult to predict
the amount or direction in the sinus membrane.
Previously, a sinus floor elevation using the lateral approach for lifting
more than 5 mm of the sinus floor was implemented. However, the newly
developed shallow 10 technique, allows for a predictable and safe MSFE
procedure.

In these cases, where space between the lifted sinus membrane and cortical
bone of lower sinus remains and fills with blood clots, its recommended
to regenerate with a new bone after healing. In MSFE procedures with 3-4
mm elevation, additional bone grafting is not required. Instead, the crestal
approach is used to perforate the cortical bone of lower sinus. The sinus
floor is lifted with only hydraulic pressure (Fig. 7).

Fig 6. Latrogenic diffuse hazyness in sinus after hydraulic lift

a

b

Fig 7a-b. (a) Post operative panorama (hydraulic lift without bone graft)
(b) 2 years follow up panorama (hydraulic lift without bone graft)

www.jcdd.org
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(3) Shallow 10 technique
The shallow 10 technique is based on the bone packing and spreading
techniques. Therefore, the process of perforating the cortical bone of the
sinus floor using a reamer, is identical to that of the conventional crestal
approach. In this approach, as the cortical bone of the sinus floor is drilled, a
stopper that can check the height of the residual alveolar ridge, is inserted into
the reamer drill. Significantly, the shallow 10 technique, does not use a stopper
longer than the stopper in the perforated cortical bone of lower sinus.
After placing the grafted bone into the preparation site, the stopper in the
reamer that originally completed the perforation steps is kept. The implant
engine is carefully moved to the preparation site at 100 rpm without saline
irrigation. This step is repeated 10 times. The reamer needs to rotate in
the reverse direction, preventing the grafted bone chips from packing and
spreading perpendicularly to the lower sinus. Instead, the grafted bone chips
are packed and spread between the sinus membrane and lower sinus. This
enables lifting of the sinus membrane in a convex shape.
In the conventional bone compaction and spreading method, the vector
elevating the membrane is vertically applied to the sinus floor. Contrastingly, in
the shallow 10 technique, the vector is applied horizontally to the sinus floor.
This significantly reduces perforation of the sinus membrane. Importantly, this
technique creates no dead space in the elevated sinus membrane, even when
a large amount of sinus membrane more than 5 mm is lifted. This enables
stable remodeling and maintenance of the bone around the implant.

a

The shallow 10 technique was named for its use of of the shortest
stopper length to perforate the sinus throughout the surgery (Fig. 8).
The amount of lift by the shallow 10 technique varies depending on the
shape of the lower sinus. Patients with a narrow and concave lower sinus,
have a greater amount of the sinus membrane lifted. In contrast, patients
with a wide and convex lower sinus, have a relatively lower amount
sinus membrane lifted. To ensure that the technique is adaptable to sinus
shapes, various shapes of the lower sinus were lifted using the shallow 10
technique. The results showed that approximately 5 to 10mm of the sinus
membrane could be lifted (Fig. 9).The shape of remodeling shown in the
panoramic X-ray during follow-up varies dependent on grafting materials,
eliciting a preference for allogenic bone. Despite allogenic bones having
relatively high resorption during bone remodeling, they show a low level
of bone resorption during follow-up. This may be attributed to the dense
bone compaction in the shallow 10 technique, in comparison to other
methods of the maxillary sinus membrane elevation.
In cases where the amount of lifted sinus membrane is insufficient
following one round of the shallow 10 technique, the technique is carefully
repeated to increase the amount of membrane lifted. Another option is
to repeat bone compaction and spreading method using stoppers 1-2
mm longer. In cases with a thin alveolar ridge, due to severe resorption
of alveolar bone before tooth loss, the shallow 10 technique cannot be
used. Severe resorption leads to the lack of alveolar bone and attachment
between the sinus membrane and oral mucosa, making the shallow 10
technique inadmissible.
Notably, the shallow 10 technique minimizes perforation of the sinus
membrane by generating an appropriate force while successfully elevating
the sinus membrane parallel to the lower sinus. This technique pushes
the bone fragment grafted between the sinus membrane and lower sinus
laterally, detaching the sinus membrane from the lower sinus, instead of
lifting the sinus membrane from the lower sinus. Nedier et al. 6 and Sohn
et al. reported that the alveolar bone remodeling is attributed to blood
clots, despite no bone grafted between the lifted sinus membrane and
lower sinus. Although bone grafting in the shallow 10 technique aims to
form the alveolar bone, the primary goal of implanting alveolar bone is to
stably detach the lower sinus from the alveolar bone.

b
Fig 8a-b. (a) Red is conventional bone packing and spreading vector
(b) Yellow is shallow 10 bone packing and spreading vector
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Fig 9. Sinus membrane was elevated 5-10mm through shallow
10 technique.

www.jcdd.org

J Clin Digit Dent 2022;4(3):6-14

Case Report

[Case 1]
A 54-year-old male patient presented to our hospital with loss of
#17. Sufficient healing of the alveolar bone was observed after tooth
extraction. Thus, Save Sinus Kit (Dentis), SQ 5.5 x 8 mm fixture, and OVIS
ALLO were used. Bone compaction and spreading method based on
shallow 10 technique concept was used to safely lift a large amount of the
sinus membrane (Fig. 10).

a

b

c

d

Fig 10a-d. (a) Pre-operative panorama
(b) Inferior border was perforated by reamer(3mm stopper), Dentis Save Sinus Kit
(c) Dentis SQ 5.5 x 8mm implant was placed after complete sinins floor elevation
(d) 2 years follow up panorama

www.jcdd.org
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[Case 2]
A 69-year-old female patient presented to our hospital with loss of
#26. Sufficient healing of the alveolar bone was observed after tooth
extraction. Thus, Save Sinus Kit (Dentis), SQ 5.5 x 8 mm fixture, and OVIS
ALLO were used. Bone compaction and spreading method based on
shallow 10 technique concept was used to safely lift a large amount of the
sinus membrane (Fig. 11).

a

b

c

d

e
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Fig 11a-e. (a) Pre-operative panorama
(b) Verifying that membrane elevation amount was enough
by depth gauze
(c) Dentis SQ 5.5 x 8mm implant was placed after complete
sinins floor elevation
(d) 1 years follow up panorama
(e) 2 years follow up panorama
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[Case 3]
A 67-year-old female patient planned to undergo immediate implant
placement and maxillary sinus floor elevation after tooth extraction due to
dental root caries of #26. After extracting #26, Save Sinus Kit (Dentis), SQ 5.5
x 10 mm fixture, and OVIS ALLO techniques were used. Bone compaction
and spreading method based on shallow 10 technique concept was used to
safely lift a large amount of the sinus membrane (Fig. 12).

a

b

c

d

e

f
www.jcdd.org

Fig 12a-f. (a) #26 root caries
(b) Extraction socket of #26
(c) SQ digital guide stent application
(d) Precise drill position at the septum
(e) Sinuis was elevated by reamer, Dentis Save Sinus Kit
(f) Dentis SQ 5.5 x 10mm implant was placed after complete
sinins floor elevation
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g

h

Fig 12g-h. (g) Post operative panorama
(h) 1 year follou up panorama

Conclusion
The conventional bone compaction and spreading method vertically lifts the
sinus membrane. During this process, rapid bone grafting for lifting of the
sinus membrane increases the risk of perforation. Although the hydraulic lift
technique can reduce the risk of perforating the maxillary sinus membrane,
this technique presents difficulties in predicting the shape and location of the
lifted sinus membrane.
Moreover, a relatively large dead space is created after lifting of the sinus
membrane, increasing the risk of pseudo cyst like radio-opacity. Recently,
devices to apply the concept of osseodensification, a technique for bone
preservation, to maxillary sinus floor elevation, have been developed.
After safely perforating the cortical bone of the lower sinus with the
osseodensification technique, the shallow 10 concept can be used to lift a
large amount of the sinus membrane.
Therefore, future explorations into the adequate use of the presented
shallow 10 technique with various instruments would aid maxillary sinus floor
elevation using the crestal approach.

How to cite this article: Choi YK. Neo concept of sinus floor
elevation : shallow 10 technique. J Clin Digit Dent. 2022;4(3):614. www.jcdd.org
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Maxillary sinus-floor elevation using the
SQ Sinus Guide Kit
Soohyun Ko, DDS, MDS

Introduction

The author has various experience in maxillary sinus elevation procedures
and has used various kits designed to provide a more convenient and
safer approach to maxillary sinus bone grafting when applying Guided
Implant Surgery to clinical practice.
The SQ Sinus Guide Kit introduced recently by Dentis is unlike the kits
that used on sinus elevation by hydraulic pressure. It includes a reamer
drill for elevation and allows stable bone grafting without removal of the
surgical guide intraoperatively. It is therefore being used with high level of
satisfaction.

Moreover, the surgical guide is designed using Implant Studio Program
and 3D printed, allowing its application to various implant systems with
excellent clinical outcomes.
This issue on recent cases of implant placement with maxillary sinus
elevation using the SQ Sinus Guide Kit.

Soohyun Ko
Head Director, Jeju Hyungje Dental Clinic
Director, Korean Academy of Digitalized Dentistry
CADCAM Master Class Diplomate
Implant Master Class Mastership / Director of education
Monthly Dental (KJCD) 2021 speaker, Digital Dentistry writing staff
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Case Report

[Case 1]
SQ Sinus Guide Kit drilling sequence in a case of single maxillary
implant placement
Astra EV implant placement at #17 with sinus elevation using the SQ
Sinus Guide Kit was planned for this patient.
A guide for implant placement was designed (Fig. 1), and the distance
between the sleeve top of the guide and the inferior margin of the
maxillary sinus was measured to plan the implant placement drilling
sequence for sinus bone grafting.
The irregular crestal bone at the implant placement site was flattened
using a Bone Flattening Drill (Fig. 2).

a

The distance between the sleeve top of the guide and the inferior margin
of maxillary sinus was 14.29-15.16 mm. Accordingly, a 2mm stopper was
loaded on a 15mm Lindemann Initial Drill for high-speed drilling up to 1
mm from the inferior border of the sinus (Fig. 3). A 2mm stopper was
then loaded on 16mm Sinus Reamer Drill, and drilling was performed up
to the inferior border of maxillary sinus (Fig. 4). Bone graft was placed at
the preparation site, 1mm and 0mm stoppers were applied sequentially
to completely perforate the inferior border of the maxillary sinus (Fig. 5,
6). Subsequently, the drill was rotated in reverse directrion to spread the
graft material (Fig. 7).
Post-operative panoramic and CT images show bone grafting with a
stable dome shape apical to the implant (Fig. 8, 9).

b

Fig. 1a-b. Implant placement planning

Fig. 2. Bone Flattening Drill

www.jcdd.org

Fig. 3. Ø2.2 x 6mm Initial Drill with 2mm Stopper
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Fig. 4. Ø2.8 x 7mm Sinus Drill with 2mm Stopper

Fig. 5. Ø3.6 x 7mm Sinus Drill with 1mm Stopper

Fig. 6. Ø3.6 x 7mm Sinus Drill with 0mm Stopper

Fig. 7. Ø3.6 x 7mm Sinus Drill with 0mm Stopper, Bone Spreading

Fig. 8. Post-operative panorama

Fig. 9. Post-operative CT image
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[Case 2]
Maxillary sinus bone grafting in a case of mucous retention cyst
These are pre-operative CT images of a patient who had maxillary sinus
bone grafting and implant placement at #26 and 27 sites (Fig. 10). A
mucous retention cyst was detected at this site, and accordingly, the
procedure was performed using SQ Sinus Guide Kit (Fig. 11, 12).

a

The pre-operative implant placement plan was compared with the postoperative implant CT images (Fig. 13, 14). The image findings confirmed
more stable bone grafting than conventional elevation by hydraulic
pressure.

b

Fig. 10a-b. Pre-operative CT images

Fig. 11. Pre-operative panorama

Fig. 12. Post-operative panorama

Fig. 13. Pre-operative implant placement planning

Fig. 14. Post-operative CT image

www.jcdd.org

19

Ko SH

[Case 3]
Maxillary sinus elevation when the inferior border of the sinus is
oblique
The pre-operative implant placement plan and post-operative images
with bone graft were compared (Fig. 15, 16).
The distance between the sleeve top of the Surgical Guide and the inferior
border of the maxillary sinus was 11.84–16.65mm. After preparation to
a depth of 11mm, drilling was performed gradually up to 17mm together
with bone grafting (Fig. 17). Upon completion of site preparation up to
17mm, the drill was rotated in the reverse direction to spread the graft
material.

Fig. 15. Pre-operative implant placement planning

With a crestal approach for sinus elevation near the oblique inferior
border of the maxillary sinus, the desirable separation of the maxillary
sinus membrane may not be achieved with the conventional elevation
technique using hydraulic pressure.
Consequently, bone grafting may occur at an undesirable site. Maxillary
sinus bone grafting using the SQ Sinus Guide Kit allows gradual site
preparation with simultaneous drilling and grafting, which can ensure
sufficient height of the bone graft.

Fig. 16. Post-operative CT image

Fig. 17. Distance between the sleeve top of the Surgical Guide and the
inferior border of the maxillary sinus (11.84–16.65mm)

Fig. 18. 2 weeks after implant placement

20

Fig. 19. Abutment connection 3 months after surgery
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[Case 4]
Maxillary sinus elevation in a case of inadequate residual bone
Implant placement at the #10 molar region was planned (Fig. 20, 21).The
vertical residual bone height was 0.7–1.8mm, and initially, the conventional
lateral approach technique was considered. However, a crestal approach
was planned in combination with the SQ sinus guide kit.
The distance between the sleeve top of the Surgical Guide and the
inferior border of the maxillary sinus was measured, and a drill sequence
was planned for each implantation site (Fig. 22).
These are the post-operative panoramic and CT images (Fig. 23, 24).
Stable implant placement and bone grafting with a dome shape were
achieved despite scarce pre-operative vertical bone height.

Fig. 20. Pre-operative panorama

Fig. 21. Implant placement planning

a

b

Fig. 22a-b. Drill sequence planning

www.jcdd.org
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Fig. 23. Post-operative panorama

Fig. 24. Post-operative CT image

Conclusion
The SQ Sinus Guide Kit uses a reaming drill for gradual bone reduction with
bone grafting during implant site preparation, and reverse rotation of the drill
helps distribute the bone graft material at the site. This modality could help
overcome the issue of unpredictable bone grafting, which often occurs during
conventional sinus elevation by hydraulic pressure. It could also help achieve
stable clinical outcomes in a wide range of cases.
Considering the popularization of guided implant surgery in recent years, the
SQ Sinus Guide Kit allows bone grafting without requiring removal of the
Surgical Guide.
Further, preoperative implant planning based on the adjacent anatomic
structures, including the inferior border of the maxillary sinus, enhances the
predictability of the procedure. It can contribute to safe and precise clinical
outcomes irrespective of the surgeon’s familiarity with the conventional
maxillary sinus elevation methods.

How to cite this article: Ko SH. Maxillary sinus-floor elevation
using the SQ Sinus Guide Kit. J Clin Digit Dent. 2022;4(3):1622. www.jcdd.org
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A case of maxillary sinus guide surgery using
SQ Sinus Guide Kit
Hwiseong Oh, DDS

Introduction
There are broadly three types of Guided Implant Surgery: fully guided,
partially guided, and pilot guided. If the surgeon is confident regarding the
accuracy of CT scan data, fully guided surgery, in which implant placement
does not require intraoperative removal of the surgical guide, can be
conveniently performed.
If the residual alveolar bone in the maxillary posterior region is inadequate,
the maxillary sinus floor is elevated through a lateral or alveolar approach
to enable implant placement. According to previous studies, the lateral
approach is recommended when the residual alveolar bone height at the
site of implant placement is 4–5 mm, and the alveolar approach should be
selected when this height is greater.
In recent years, the alveolar approach is often used when primary stability
of the implant can be achieved despite a residual alveolar bone height
of only 1–2 mm. Maxillary sinus floor elevation through the alveolar
approach involves bone packing and spreading and hydraulic sinus lift
techniques.

The Sinus Guide Kits currently available in Korea are chiefly intended
for hydraulic sinus lift. However, this technique is associated with
difficulty in predicting the extent or direction of the lift of the maxillary
sinus membrane. Performing hydraulic sinus lift through guided surgery
has further limitations. When a hydraulic sinus lift is attempted with a
surgical guide, failure to form the gingival seal using the guide can increase
difficulties. When a flap is raised during guided surgery, hydraulic sinus lift
is impossible without first detaching the surgical guide.
The newly released Dentis SQ Sinus Guide Kit uses the bone packing and
spreading technique. The Dentis SQ Sinus Guide Kit contains two types
of drills: lindemann initial drill and sinus reamer drill. The sinus reamer
drill rotates in the reverse direction to adequately distribute the bone
graft without irritating the maxillary sinus membrane. This Sinus Guided
Kit enables maxillary sinus bone grafting and implant placement without
requiring detachment of the surgical guide and is thus, optimal for guided
implant surgery.

Hwiseong Oh
DDS, Seoul National University School of Dentistry
- Head director, Seoul Smart Dental Clinic, Songdo, Incheon
- Director, Korean Academy of Digital Dentistry
- Professor, Industry-University Collaboration, Sunmoon University
- Director, Implant Master Class
- Course director, Dentsply Sirona Scan Expert course
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Case Report
[Case 1]
A patient presented with pain in the upper right molar region (Fig. 1).
Panoramic radiography revealed severe bone resorption at #16 and #17.
Accordingly, implant placement after teeth extraction was planned. During
extraction, severe perforation of the maxillary sinus floor was observed.
Therefore, the treatment plan was modified to delayed implant placement
three months after teeth extraction (Fig. 2).

After oral scanning (Fig. 6), the Implant Studio software by 3 Shape was
used to design the surgical guide. Virtual wax-up was performed at the
edentulous region to determine the implant fixture site (Fig. 7). As the
patient did not have many metal dental prostheses, the CT images had no
blurring; the CT and oral scans matched satisfactorily (Fig. 8), indicating
that the imaging findings could be trusted for surgery planning.

3 months after teeth extraction, implant placement was attempted. Although
the lesion in the maxillary sinus had completely healed, the residual bone
height was only 2 mm, and thus, the lateral window approach was considered.
However, the crestal approach was used based on the clinician’s experience
with the Dentis SQ Sinus Guide Kit (Fig. 3-5).

Fig. 1. Initial panoramic radiograph

Fig. 2. Panoramic radiograph after extraction of teeth #16 and #17

Fig. 3. Panoramic radiograph three months after teeth extraction

Fig. 4. CT image (coronal view) three months after teeth extraction
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Fig. 5. CT image (sagittal view) three months after teeth extraction
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Fig. 6. Pre-operative oral scan

Fig. 7. Virtual wax-up using Implant Studio software

Fig. 8. Matching of CT and oral scans

Fig. 9. Planning to determine implant site and type
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A BLT 4.8*8 implant by Straumann was selected (Fig. 9), and the sleeve
library, ICMC Sleeve-less, was used. The use of the Straumann Kit by
Allguide was planned. The guide sleeve had a diameter of 5.3 mm and slip
offset diameter of 9 mm because the gingival thickness was thin (Fig. 10).
The recommended sleeve diameter in the Dentis SQ Sinus Kit is 5.35
mm. However, in cases of poor bone quality and insufficient residual bone,
reducing the tolerance of 50 µm did not lead to significant discomfort
intraoperatively. Moreover, surgeons often select a sleeve diameter of 5.3
mm to firmly grip the drill.

Considering the emergence profile, we preferred to place the fixtures at
least 4 mm subgingivally within healed ridges. The fixtures were placed
as shown (Fig. 11-14). The length between the sleeve top and maxillary
sinus floor was measured to determine the drilling sequence during
guided surgery. The guide was designed, 3D-printed, and autoclaved
preoperatively (Fig. 15, 16).

Fig. 10. Use of the sleeve library for selection
of sleeve diameter and setting of the
offset

Buccal

Fig. 11. Measurement of the length
between the sleeve top and
maxillary sinus floor at #16
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Lingual

Distal

Bone density

Distal

Bone density

Fig. 12. Assessment of bone quality at #16

Buccal

Fig. 13. Measurement of the length
between the sleeve top and
maxillary sinus floor at #17

Mesial

Mesial

Lingual

Fig. 14. Assessment of bone quality at #17
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Fig. 15. Surgical guide design

Fig. 16. 3D printing of the surgical guide

The length from the sleeve top at #16 to the maxillary sinus floor was
approximately 10.7 mm, which was rounded off to 10 mm to determine
the drilling sequence. As the patient had adequate attached gingiva, flapless surgery was feasible, and tissue punch and bone-flattening drills were
used (Fig. 17, 18). In all guided surgeries, a bone-flattening drill must be
used to flatten the bone area for minimize errors.

Occasionally, hardness is encountered during bone grafting using the
Dentis SQ Sinus Guide Kit. In such cases, it is recommended to proceed
with bone grafting after drilling with a 1 mm shorter stopper to feel the
“dumping” sensation.

The short drill of the Dentis SQ Sinus Guide Kit is 15mmL for the initial
drill and 16mmL for the sinus drill based on the 0mm stopper. A 6 mm
stopper was selected for the initial drill to match a depth of 9 mm, 1 mm
shorter than the length from the the sleeve top to the maxillary sinus
floor (Fig. 19).
15 mm (ø2.2 initial drill length) – 6 mm (stopper height) = 9 mm (length
from the sleeve top to the maxillary sinus floor - 1mm)
After initial drilling using a drill with ø2.2 diameter, a 6 mm stopper was
used for a ø2.8 sinus drill (Fig. 20).

The Osung bone carrier was used to place the autologous bone and
SureOss by Osstem Co. (Fig. 22). The authors prefer using allogeneic
bone for maxillary sinus elevation. Based on our experience, a clogging
sensation may be observed after drilling a bone graft four to five times. In
this case, using the depth gauge provided in the kit, the bone graft material
accumulating in the lower part of the sleeve and gingiva can be put into
the bone cavity for smooth drilling. After completion of bone grafting,
the Strauann kit by Allguide was used for implant placement. No further
drilling was performed due to the bone quality. Fixation was achieved by
self tapping the fixture, and the surgery was completed after fastening of
the cover screw.

16 mm (ø2.8 sinus drill length) – 6 mm (stopper height) = 10 mm (length
from the sleeve top to the maxillary sinus floor – 1 mm)
A 6 mm stopper was used with a drill of diameter ø3.1, and a 5-mm
stopper was used for the next drill (Fig. 21). As the sleeve was selected
for a conservative approach, a “dumping” sensation was observed during
drilling with a 5-mm stopper.
The same method was used for drilling at the #17 site. The last drill of
the drilling sequence was rotated in reverse direction at 50 N for bone
grafting in the maxillary sinus.
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Fig. 17. Tissue punch at #16

Fig. 18. Bone flattening drill at #16

Fig. 19. 6 mm sleeve to ø 2.2 x 6 mm initial drill at #16

Fig. 20. 6 mm sleeve to ø 2.8 x 7 mm sinus drill at #16

Fig. 21. ø 3.1 x 7mm sinus drill with a 5 mm sleeve at #16

Fig. 22. Bone grafting using a bone carrier at #16
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Post-operative panoramic and CT images are presented in Figures 23, 24,
and 25. Although the residual bone was inadequate, the lateral approach
was avoided; the bone graft placement was well-executed, leading to a
relatively satisfactory surgery. The patient experienced no post-operative
pain and was satisfied. The second surgery is scheduled for four months
after implantation, and the upper prosthesis will be delivered at the
appropriate time by measuring the Implant Stability Quotient (ISQ).

Fig. 23. Post-operative panoramic radiograph

Fig. 24. Post-operative CT image (coronal view)
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Fig. 25. Post-operative CT image (sagittal view)
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[Case 2]
A patient presented with pain in the upper left molar region, and implant
placement was planned after extraction of #15 and #16 (Fig. 26).
As severe bone resorption was observed, implantation could not be
performed immediately after extraction and was therefore planned after
socket preservation and recovery. Panoramic radiographic and CT images
at three months after extraction were as follows (Fig. 27-29). The lesion
in the maxillary sinus had completely resolved, and the residual bone was
relatively adequate.

After oral scanning, guide surgery was planned (Fig. 30, 31). Osstem
fixtures of dimensions Ø4.5 x 8.5mm and Ø5.0 x 8.5mm were placed at
sites #25 and #26 (Fig. 32). The fixture was placed using the DIOnavi
Guide kit.The ICMC sleeve-less library was selected for a sleeve diameter
of 5.3, and the offset was set to 10.5 considering the gingival thickness
(Fig. 33-37). The Dentis SQ Sinus Guide Kit was used for satisfactory
drilling and bone grafting outcomes, and the implant placement outcomes
were as follows (Fig. 38, 39).

Fig. 26. Initial panoramic radiograph

Fig. 27. Panoramic radiograph three months after socket preservation

Fig. 28. CT image (coronal view) three months after socket preservation

Fig. 29. CT image (sagittal view) three months after socket preservation
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Fig. 30. Pre-operative oral scan

Fig. 31. Virtual wax-up using the Implant Studio software

Fig. 32. Implant fixture placement

Fig. 33. Use of the sleeve library for selection of sleeve diameter and setting of the offset
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Buccal

Fig. 34. Measurement of the length
between the sleeve top and
maxillary sinus floor at #15

Fig. 38. Post-operative panoramic radiograph
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Lingual

Distal

Bone density

Fig. 35. Assessment of bone quality at #15

Buccal

Fig. 36. Measurement of the length
between the sleeve top and
maxillary sinus floor at #16

Mesial

Mesial

Lingual

Distal

Bone density

Fig. 37. Assessment of bone quality at #16

Fig. 39. Post-operative CT image (coronal view)
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Conclusion
The benefits of using the Dentis SQ sinus guide kit for sinus guide surgery, as
illustrated in the described cases, are as follows:
1.The kit enables fully guided implant surgery that allows maxillary sinus bone
grafting and implant placement without requiring removal of the surgical
guide, making the procedure more convenient to perform.
2.With this kit, there is no risk of perforating the maxillary sinus mucosa during
elevation, and the procedure is not technique sensitive. Full compliance with
the protocol allows anyone to safely perform maxillary sinus surgery.
3. After bone grafting, the maxillary sinus is augmented stably and uniformly
in the shape of a dome.
4. If the residual alveolar bone height is 1–2 mm and thus insufficient, primary
stability may not be achieved when implant placement after bone grafting
is performed manually using the alveolar approach. However, with this kit,
the surgical guide ensures stability of the drilling path, allowing accurate
placement of the implant after under-drilling.

How to cite this article: Oh HS. A case of maxillary sinus
guide surgery using SQ Sinus Guide Kit. J Clin Digit Dent.
2022;4(3):24-34. www.jcdd.org
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