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[Abstract] Objective To evaluate the stability and aesthetic effect of a xenogeneic collagen matrix (mucograft) on
achieving an adequate keratinized mucosa width (KMW) around implants and to provide a reference basis for the clini-
cal application of xenogeneic collagen matrix materials. Methods The hospital ethics committee approved the study
protocol, and the patients provided informed consent. Twenty patients with a KMW <2 mm at the buccal implant site
who were treated in Binzhou Medical University Affiliated Yantai Stomatological Hospital from July 2020 to September
2022 were included, and a total of 36 implants were included. The mean age of the patients was (52.0+£10.4) years, of
which 18 were females and 2 were males. They were divided into a free gingival graft group (FGG, control group) and a

xenogeneic collagen matrix group (test group) according to different graft materials. The incremental effect of the KMW
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on the buccal side of the implant and the mucosal shrinkage rate was measured at 1 month and 3 months after the opera-
tion. The mucosal scar index (MSI) was evaluated after the operation. Results At 3 months postoperatively, the KMW
was (3.67 = 1.06) mm in the control group and (2.96 = 0.98) mm in the test group, and the difference was statistically
significant (¢ = 2.076, P <0.05). The KMW shrinkage rate was (33.34 + 16.30) % in the test group and (22.05 +
15.47) % in the control group at 1 month postoperatively and (51.95 + 12.60) % in the test group and (37.44 + 16.30) %
in the control group at 3 months postoperatively, with statistically significant differences between the two groups at the
same time points (P < 0.05). Three months after surgery, the test group showed significantly better outcomes than the
control group in terms of the five scar indicators (scar width, scar convexity, scar color, scar trace, and overall appear-
ance), and the difference was statistically significant (P < 0.05). Conclusion Xenogeneic collagen matrix can increase

the peri—implant KMW and achieve a more natural and coordinated soft tissue aesthetic effect but with a higher shrink-

age rate.
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a: insufficient KMW preoperation; b: half-thick flap separation of alveolar mucosal soft tissue, root reduction and fixation; c: reconstruction of the

mucograft shape, suture and fixation on the implanted side; d: two weeks after surgery, slight redness and swelling of the gingiva were observed in

the follow-up examination, and the graft survived; e: one month after surgery, there were obvious scars on the follow-up examination; f: KMW wid-

ened to 5 mm after 3 months of postoperative follow-up examination. KMW: keratinized mucosa width

Figure 1  Surgical process of keratinized mucosa widening in the free gingival graft group
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a: insufficient KMW preoperation; b: half thick flap separation of alveolar mucosal soft tissue, root reduction and fixation; c: reconstruction of the

XCM (mucograft) shape, suture and fixation on the implanted side; d: two weeks after surgery, redness and swelling of the gingiva were observed

in the follow-up examination, and the graft survived; e: one month after surgery, a follow-up examination showed good restoration of gingival color

with slight scars; {: after three months of postoperative follow-up, the graft was found to be consistent in color and texture with adjacent tissues.

KMW: keratinized mucosa width

Figure 2 Surgical process of keratinized mucosa widening in the xenogeneic collagen matrix group
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KMW: keratinized mucosa width
Figure 3 Measurement of keratinized mucosa width

around the implant
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Table 1  Mucosal scarring index

Parameters Scar category Points
Width 0 mm 0
<1 mm 1
>1 mm 2
Height/contour Flush with surrounding mucosa 0
Slightly hypertrophic or invaginated 1
Hypertrophic or invaginated 2
Color Perfect 0
Slight mismatch 1
Obvious mismatch 2
Suture marks Absent 0
Slightly visible 1
Clearly visible 2
Overall appearance  Good 0
Acceptable 1
Poor 2
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Table 2 Basic information of the patients in the free gingival graft group and the xenogeneic collagen matrix group

Sex (female/male)  Area (anterior/molar)  Preoperative KMW/mm

Groups Number of patients ~ Number of surgical sides Agelyear
Control group 10 18 49.2 + 10.6
Test group 10 18 547+99

9/1 2/16 1.01 + 0.52
9/1 2/16 0.75 +0.39

control group: free gingival graft group; test group: xenogeneic collagen matrix group
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Table 3 Changes in the keratinized mucosa width in the free gingival graft group and the xenogeneic collagen

matrix group at different times

n=18, mm, x £

Groups Before surgery Immediately after surgery 1 month after surgery 3 months after surgery
Control group 0.75 = 0.39 5.72 £ 0.65 449 +1.32 3.67 £ 1.06

Test group 1.01 +0.52 6.08 + 1.02 4.08 £ 1.15 2.96 + 0.98

t -1.704 -1.27 1.082 2.076

P 0.097 0.213 0.287 0.046

control group: free gingival graft group; test group: xenogeneic collagen matrix group
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Table 4 Changes in the keratinized mucosa width shrinkage rate in the free gingival graft group and the xenogeneic

collagen matrix group at different times

n=18, mm, x +s

Groups 1 month after surgery 3 months after surgery From 1 month to 3 months after surgery
Control group 22.05 = 15.47 37.44 = 16.30 19.87 = 11.39

Test group 33.34 + 16.30 51.95 + 12.60 29.58 +12.28

t -2.282 -2.987 -2.46

P 0.029 0.005 0.019

control group: free gingival graft group; test group: xenogeneic collagen matrix group
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Table 5 Comparison of the mucosal scarring index between the free gingival graft group and the

n=18, M(P25, P75)

xenogeneic collagen matrix group

Groups Width Height/contour Color Suture marks Overall appearance
Control group 2(1,2) 2(1,2) 2(1,2) 1(1,1) 2(1,2)
Test group 1(0,1) 1(0,1) 1(0,1) 1(0,1) 1(1,1)

7 -8.353 -6.952 -6.746 -5.400 -8.199

P <0.001 <0.001 <0.001 <0.001 <0.001

control group: free gingival graft group; test group: xenogeneic collagen matrix group
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