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Introduction

• The edentulous anterior maxilla often has the most pronounced 

post-extraction resorption with loss of both hard and soft tissue 

volume, which has important effects in the long-term stability 

and esthetics of the implant restoration. 

• Adequate peri-implant mucosa thickness is related to higher 

peri-implant marginal bone stability. In addition to being a 

critical factor in marginal bone stability, peri-implant soft tissue 

thickness is also critical in achieving an esthetic outcome. 

• Autogenous subepithelial connective tissue graft (SCTG) has 

been shown to increase peri-implant soft tissue thickness with 

a favorable long-term outcome. However, harvesting of 

autogenous SCTG has been associated with increased 

postoperative pain, increased intraoperative and postoperative 

bleeding, longer surgical time, and transient palatal sensory 

dysfunction. 

• The use of a porcine-derived xenogeneic matrix (XCM) has 

been reported in the literature to have similar esthetic and 

functional results compared to autogenous grafts for peri-

implant soft tissue augmentation, and several advantages 

including reduced chair time, faster recovery, unlimited supply, 

and avoidance of donor harvesting. 

• 0.7 – 1.6mm gain in horizontal soft tissue volume have been 

reported in past literature utilizing porcine XCM. In this case 

series, we present an approach for correction of peri-implant 

soft tissue volume deficiency in the esthetic zone that utilizes 

porcine-derived XCM compressed into balls (i.e., the “ball 

technique”) with an average horizontal soft tissue volume gain 

of 4.33 mm.

Condensed XCM balls placed at site of soft tissue volume deficiency at time of second stage.
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Clinical Techniques

• After successful osseointegration of implants placed in the 

anterior maxilla, areas of soft tissue volume deficiency were 

augmented utilizing the ball technique at the time of second 

stage implant uncovery surgery.

• Porcine derived XCM material was manually compressed and 

condensed into balls ranging 6-7 mm in diameter and placed 

over the facial bone in areas of peri-implant soft tissue 

deficiency. 

• A periosteal releasing incision was then made in the buccal flap 

to accommodate for the increase in volume from placement of 

the XCM balls and to allow for tension-free flap closure. The 

flap was then re-approximated to cover the graft materials 

using 4-0 Vicryl suture around the healing abutments.

Clinical Outcomes

• Our case series reported an average horizontal soft tissue volume gain of 4.33 mm. 

Case Implant Site Augmentation 

Zone

Horizontal Soft Tissue Volume 

(pre-surgery)

Horizontal Soft Tissue Volume 

(post-surgery)

Horizontal Soft Tissue Volume Gain

1 #7, 8 Buccal 9mm 14mm +5mm

2 #7, 9, 10 Buccal 8mm 11mm +3mm

3 #8, 9 Buccal 9mm 14mm +5mm

Discussion

• Our case series reported an average horizontal soft tissue volume gain of 4.33 mm. This finding is higher than results reported in other studies. Cairo et al. reported a peri-implant mucosa thickness gain of 0.9 ± 0.2mm utilizing porcine collagen 

matrix. Schallhorn et al. reported a soft tissue thickness gain of 0.7mm utilizing porcine based collagen matrix around implants. A gain of 1.6mm in horizontal soft tissue volume utilizing porcine collagen matrix has been reported by Thoma et al. 

• One possible reason for the higher reported horizontal soft tissue volume increase noted in our cases compared to other studies utilizing porcine collagen matrix maybe related to the dense compression of the XCM materials into ball shapes 

prior to placement. In studies that reported increases of 0.7 – 0.9 mm in horizontal soft tissue volume utilized the porcine collagen matrix in single layer while the study that reported a gain of 1.6mm folded the matrix into double layer thickness, 

but without any compression to increase density of the XCM material. 

• Postoperative shrinkage of soft tissue augmentation over time has been commonly reported ranging from 0.20 to 3.06mm up to 50.7% and is subjected to individual variation depending on graft material utilized and surgical technique employed. 

In our cases, soft tissue augmentation results were maintained for up to 33-month follow-up period, which suggested that soft tissue volume gain maintained stable even after resorption of porcine collagen matrices placed. 

• The ball technique described in this article provides a viable method to augment soft tissue volume around dental implants in the anterior maxilla utilizing condensed porcine collagen matrix balls. Future study is still needed to investigate the 

long-term stability of peri-implant soft tissue following this technique. Some additional areas of interest for future research may include utilization of the ball technique with minimally invasive tunneling approach and the potential synergistic effect

of combining the ball technique with growth factors. 
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