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[ Abstract] Sufficient bone tissue is required to ensure the long-term stability of implants. Based on the principles of
guided bone regeneration, Dr. Istvan Urban proposed the “sausage technique”. Research indicates that the horizontal
bone augmentation observed with the sausage technique averages (5.3 +2.3) mm and the vertical bone augmentation av-
erages (4.2 + 1.9) mm, which is significantly greater than the outcomes achieved with traditional guided bone regenera-
tion techniques. The sausage technique is reliable because the biological membrane has sufficient elasticity and tough-
ness with the application of membrane screws, which stabilizes the mixture of autologous bone and bone graft materials
in the bone grafting area and prevents the grafting materials from being displaced. Using substitute materials for autolo-
gous bone graft balances the osteogenic activity and the low graft absorption rate. A ball drill is used to prepare nourish-
ing holes in the cortical bone of the recipient area, providing a pathway for mesenchymal stem cells and bone progenitor
cells to migrate to the bone regeneration area. Furthermore, this method accelerates the early angiogenesis of wound
healing, fully reduces tension during suturing, and ensures that excessive pressure is not applied to the healing area dur-
ing suturing. Thus, the sausage technique is consistent and reliable. Despite the good outcomes demonstrated by the sau-
sage technique in clinical applications, its potential complications related to soft and hard tissue have attracted wide-
spread attention. These complications negatively affect the patient”’ s recovery process and influence the final results of
the surgery. Therefore, a complete understanding of the complications associated with the sausage technique and their

underlying causes is necessary to enhance the clinical safety and effectiveness of the sausage technique. This article
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summarizes the application principles, clinical effects, barrier membrane applications, selection of bone transplant mate-

rials, and related complications of the sausage technique, aiming to provide a reference for clinical application.
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a: incision design; b: after exposing the bone surface, an alveolar bone defect was clearly visible between tooth positions 21 and 22; c: after drill-

ing, the implant was placed in the pre-designed position, and part of the implant’s thread was visible; d: the bone graft material was placed on the
bone defect; e: the bone graft material was covered with a barrier membrane; f: the barrier film was fixed with membrane nails; g: platelet-rich fi-
brin (PRF) was placed near the incision; h: absorbable sutures were used to close the incision; i: pre-operative cone beam CT (left) shows horizon-
tal bone defects in the alveolar bone, with a thickness of only 2.9 mm; post-operative CBCT taken 6 months later (right) shows that the patient’ s
alveolar bone thickness increased to 7.7 mm, ensuring the long-term stability of the implant; j: the healing abutment was replaced during the sec-
ond surgery; k: the gums after the second surgery; l: complete permanent crown restoration

Figure 1 Sausage technique application for bone augmentation and repair of missing teeth
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Table 1  The clinical effect statistics of the commonly used methods of bone augmentation xEs
Surgical protocol Horizontal bone gain/mm Vertical bone gain/mm Bone resorption/mm Complications (%)
Sausage technique 53+23 42+19 2.1 +1.6 13.6
Guided bone regeneration 2.7+1.8 1.2+09 1.3+1.1 11.0
Titanium mesh 6.4 +2.1 48 +1.9 0.5+0.8 20.8
Onlay 43 +1.8 32+1.2 1.0+ 1.1 10.3

Table content data source reference: [ 1, 4, 8-13].
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