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Abstract
BACKGROUND 
Lateral window approach for sinus floor lift is commonly used for vertical bone 
augmentation in cases when the residual bone height is less than 5 mm. However, 
managing cases becomes more challenging when a maxillary sinus pseudocyst is 
present or when there is insufficient bone width. In this case, we utilized the bone 
window prepared during the lateral window sinus lift as a shell for horizontal 
bone augmentation. This allowed for simultaneous horizontal and vertical bone 
augmentation immediately after the removal of the maxillary sinus pseudocyst.

CASE SUMMARY 
A 28-year-old female presented to our clinic with the chief complaint of missing 
upper left posterior teeth. Intraoral examination showed a horizontal deficiency of 
the alveolar ridge contour. The height of the alveolar bone was approximately 3.6 
mm on cone beam computed tomography (CBCT). And a typical well-defined 
'dome-shaped' lesion in maxillary sinus was observed on CBCT imaging. The 
lateral bony window was prepared using a piezo-ultrasonic device, then the bony 
window was fixed to the buccal side of the 26 alveolar ridge using a titanium 
screw with a length of 10 mm and a diameter of 1.5 mm. The space between the 
bony window and the alveolar ridge was filled with Bio-Oss, covered with a Bio-
Gide collagen membrane, and subsequently sutured. Nine months later, the 
patient’s bone width increased from 4.8 to 10.5 mm, and the bone height increased 
from 3.6 to 15.6 mm. Subsequently, a Straumann® 4.1 mm × 10 mm implant was 
placed. The final all-ceramic crown restoration was completed four months later, 
and both clinical and radiographic examinations showed that the implant was 
successful, and the patient was satisfied with the results.
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CONCLUSION 
The bone block harvested from the lateral window sinus lift can be used for simultaneous horizontal bone 
augmentation acting as a shell for good two-dimensional bone augmentation.
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Core Tip: The bone block harvested from the lateral window sinus lift as a shell for simultaneous horizontal bone 
augmentation can effectively address cases with insufficient bone height and width. This approach enables two-dimensional 
bone augmentation, leading to successful implant placement and restoration, as demonstrated in this case study.
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INTRODUCTION
In the edentulous maxillary posterior region, available bone heights (ABH) often decrease due to alveolar ridge 
resorption and progressive pneumatization of the maxillary sinus, presenting a challenge for implant restorations. The 
International Team for Implantology consensus recommends lateral window approach for sinus floor elevation when 
ABH is less than 5 mm in posterior maxilla[1].

The cortical bone tenting technique is an effective method for horizontal bone augmentation, involving the placement 
of a thin lamina of cortical bone over the particulate bone substitutes[2]. It is characterized by the thin cortical bone acting 
as a natural biological membrane, which is fixed to the alveolar ridge using titanium nails at a specific distance from the 
alveolar crest. Systemic review has shown that the cortical tenting technique can achieve a horizontal bone augmentation 
of 5.55 mm[3].

Although the maxillary sinus floor lift is a well-documented technique for bone regeneration, clinical decision-making 
for a maxillary sinus floor lift may become more complex when some lesions are present in the maxillary sinus[4,5]. The 
most commonly encountered condition during a maxillary sinus floor lift is maxillary sinus pseudocyst, with an 
incidence of approximately 1% to 24%[6,7]. Pseudocysts are usually detected on cone beam computed tomography 
(CBCT) and show a characteristic faint dome-shaped radiopacities[7]. The management of maxillary sinus cysts and the 
timing of bone grafting in maxillary sinus is controversial. Some scholars suggest that a period of healing is required after 
the removal of sinus cysts before bone grafting[8], while other scholars have achieved good results with contempor-
aneous bone grafting[9]. In some studies, dental implants have been placed at the same time with pseudocyst removal 
and bone grafting[10,11]. Some reviews have shown that the presence of pseudocysts does not affect the ultimate success 
of bone grafting and implant placement, but other studies have also suggested that detailed evaluation of patients is 
crucial to prevent undesirable complications[11,12].

This article presents a case using the bone block harvested from lateral window for sinus floor elevation/lift 
immediately after pseudocyst removal to correct severe vertical and horizontal bone deficiency in posterior maxilla.

CASE PRESENTATION
Chief complaints
A 28-year-old female patient consulted to Department of Oral Implantology with a complaint of a missing maxillary left 
upper molar several years ago due to tooth fracture.

History of present illness
The maxillary left upper first molar was extracted several years ago due to tooth fracture.

History of past illness
No significant medical history was reported. The patient denied any medical history and tobacco use.

Personal and family history
No significant personal and family history was reported.
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Figure 1 Preoperative occlusal view and cone beam computed tomography images of tooth 26. A: Occlusal view of tooth 26 with the horizontal 
bone deficiency; B: Coronal cone beam computed tomography (CBCT) image showed the mesio-distal dimensions and the region of pseudocyst; C: Sagittal CBCT 
image showed the available bone heights of tooth 26 and the height of pseudocyst; D: Horizontal CBCT image showed horizontal bone deficiency of tooth 26.

Physical examination
The patient’s blood pressure was 112/74 mmHg with a pulse rate of 72 beats per minutes. The buccal gingival contour of 
tooth 26 was collapsed from the occlusal view (Figure 1A).

Laboratory examinations
The routine blood count and coagulation profile were within normal limits.

Imaging examinations
CBCT showed that the ABH of tooth 26 was 3.6 mm and available bone width (ABW) was 4.8 mm with a well-circum-
scribed low-density lesion in the maxillary sinus in the region from tooth 24 to tooth 26 (Figure 1B-D).

FINAL DIAGNOSIS
Maxillary dentition defect; sinus pseudocyst.

TREATMENT
A staged approach for implant placement was planned following vertical and horizontal alveolar bone augmentation and 
pseudocyst removal. The informed consent for treatment was signed before surgery. Immediately prior to the surgery, 
the mouth was rinsed three times for three minutes using 0.12% chlorhexidine mouthwash. Adrenaline-containing 
articaine (4% articaine 1:100000 adrenaline, 3M Espe, Seefeld, Germany) was administered for local anesthesia. A 
midcrestal horizontal incision and two adjacent buccal releasing incisions were made, and the full-thickness mucoperi-
osteal flap was reflected to expose the alveolar bone and the lateral wall of maxillary sinus. A piezo-ultrasonic (EMS, 
Nyon, Switzerland) device was used to prepare a rectangular bony window in the lateral wall of maxillary sinus, the 
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Figure 2 The surgical procedure. A: Ultrasonic bone scalpel delineating the bone window; B: Lifting the bone window to expose the maxillary sinus mucosa; C: 
Intentionally rupturing the maxillary sinus floor mucosa, revealing a perforation; D: Removed maxillary sinus pseudocyst.

buccal bony plate was gently detached from the maxillary sinus membrane and placed in saline for preservation. The 
maxillary sinus membrane was then gently and thoroughly elevated. A syringe was used to aspirate fluid from the 
maxillary sinus cyst by inserting it, while no visible object was extracted. The mucosa on the floor of the maxillary sinus 
was incised to extract the cyst, revealing perforation in the same mucosal area. The perforation in the mucosa were 
covered by collagen membrane (Bio-Gide, Geistlich Pharma, Wolhusen, Switzerland), and 1g bone substitutes (Bio-Oss, 
Geistlich Pharma, Wolhusen, Switzerland) were placed in maxillary sinus cavity (Figure 2).

A micro titanium screw was used to penetrate the center of the bony window and fixed to the buccal side of the 
alveolar bone in the edentulous area, the space between the bone plate and the alveolar ridge was filled with Bio-Oss 
bone substitutes and the bone plate were covered with collagen membrane (Bio-Gide, Geistlich Pharma, Wolhusen, 
Switzerland), and the incision was closed tightly with tension-free sutures (Figure 3). Postoperative instructions and 
antibiotics were given to the patient.

Nine months later, CBCT showed that the ABH was 15.6 mm and ABW was 10.5 mm. Also, the thickness of sinus 
membrane was normal and the pseudocyst was disappeared (Figure 4). A Straumann BLT dental implant (Straumann®, 
4.1 mm × 10 mm, Switzerland) was placed conventionally. A screw-retained all-ceramic restoration was installed 4 
months later (Figure 5).

OUTCOME AND FOLLOW-UP
The 1-year follow-up visit showed that the implant was succeeded according to the criteria proposed by Albrektsson et al
[13].

DISCUSSION
The lateral bony window in maxillary sinus lift was opened by either a round drill or ultrasonic tips, it was usually 
treated in the following 4 ways: Elevated into the newly formed sinus cavity, discarded, repositioned after placing the 
bone graft, or utilized as a bone graft material[14].

Cortical bone tenting is a technique in which a thin cortical bone sheet is anchored to the alveolar bone by titanium 
nails and the space below is filled with bone graft material[2]. The thin cortical bone sheet provides a "natural biological 
membrane" effect and allows neovascularization to grow into the bone graft particles. The distance of the bone gain is not 
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Figure 3 Intraoral photo demonstrating horizontal bone augmentation using cortical bone tenting technique. A: Fixation of the bone window 
with titanium screw; B: Maintaining a certain distance between the bone window and the buccal aspect of the alveolar ridge; C: Filling the gap with DBBM; D: 
Covering the defect area with a collagen membrane.

limited by the size of the collected bone mass as in the autologous bone grafting technique, and more bone width and less 
bone resorption can be achieved than with autologous bone grafting[3,15]. Traditionally, cortical bone plates are taken 
from the mandibular ramus or the chin. It is reported that the most frequent complication in the donor area is chin 
paresthesia, primarily associated with grafts harvested from the symphysis[3]. In this case, the bone plate from the lateral 
wall of the maxillary sinus lift was used for the cortical bone tenting technique without a separate second operative area, 
which not only reduced the patient’s postoperative trauma, but also shortened the operative time and postoperative pain
[16,17].

In this case, the largest possibility in the patient’s maxillary sinus is most likely a pseudocyst, as the patient is 
asymptomatic, and it presents a typical well-defined ’dome-shaped’ lesion on CBCT imaging. There is currently no 
consensus on the management regarding such pseudocysts. Some scholars believe that these pseudocysts may potentially 
lead to infection of bone graft material; therefore, a two-stage treatment approach is recommended[8]. This involves the 
removal of the cyst first, allowing for healing, followed by maxillary sinus floor elevation surgery. In contrast, studies by 
other scholars have shown that bone grafting can be performed during the same period of time as the removal of the cyst, 
with favorable results[9,11]. In this case, there were no contents in the lesion when we aspirated it during operation, and 
the patient did not have any symptoms preoperatively, so we chose to cover the maxillary membrane perforation with a 
collagen membrane directly after removing the lesion and perform bone grafting at the same time to minimize the 
number of surgeries and the patient’s waiting period for the missing teeth. The CBCT showed that the pseudocyst was 
disappeared thoroughly after 9 months, indicating that the lesion had been removed. The patient had no postoperative 
complications and healed well.

CONCLUSION
The bone plate from lateral window approach for sinus augmentation can be an alternative donor site for severe 
horizontal bone augmentation in maxillary posterior region. In asymptomatic preoperative pseudocysts in the maxillary 
sinus and in which no specific intraoperative contents were aspirated, removal of the lesion for simultaneous maxillary 
sinus floor elevation can also yield good results.
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Figure 4 Immediate postoperative and 6-month follow-up. A: Immediate postoperative sagittal cone beam computed tomography (CBCT) image showing 
the overall condition of the maxillary sinus; B: Immediate postoperative Coronal CBCT image showing the disappearance of the maxillary sinus floor mucosal 
pseudocyst, with a bone height of 15.8 mm and a bone width of 10.8 mm; C: At 9 months postoperative, adequate alveolar bone width can be observed intraorally; D: 
A: At 9 months postoperative, sagittal CBCT image showing the overall condition of the maxillary sinus; E: At 9 months postoperative, Coronal CBCT image showing 
the disappearance of the immediate postoperative maxillary sinus floor mucosal pseudocyst, with a bone height of 15.6 mm and a bone width of 10.5 mm.

Figure 5 Clinical photos and imaging with final restoration. A: Occlusal view of screw retained all-ceramic restoration; B: Proper occlusion after all-
ceramic restoration; C: Panoramic view after restoration showed sufficient bone volume around dental implant.

FOOTNOTES
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