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A comparative study of the clinical application of anatomical healing abutments versus finished healing abut-
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[Abstract] Objective To evaluate the effect of anatomical healing abutments for mandibular first molars on the mor-
phological changes of gingival soft tissue after implant restoration, as well as on peri-implant gingival molding, food in-
growth and patient satisfaction, to provide a basis for clinical selection. Methods Twenty-six patients who received im-
plant restoration for a single missing mandibular first molar between September 2020 and September 2021 at the Oral Im-
plant Center of Changsha Stomatological Hospital were randomly divided into a control group (13 cases with 14 implants)

and a trial group (13 cases with 14 implants), of which 12 were male and 14 were female; the trial group had anatomical
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healing abutments applied for 4 weeks and then underwent crown restoration, while the control group finished five time
points (before the second stage surgery, 4 weeks after the second stage surgery, immediately after the crown restoration, 4
weeks after the crown restoration, and 12 weeks after the crown restoration). A 3Shape intraoral scanner was used to scan
the jaw before and 4 weeks after the second stage surgery to quantify the soft tissue changes and compare the effect of the
healing abutment on gingival molding between the two groups. The incidence of food impaction was recorded and com-
pared between the two groups at 4 weeks and 12 weeks after crown restoration. Patient satisfaction was recorded and com-
pared between the two groups immediately after crown restoration, 4 weeks after crown restoration and 12 weeks after
crown restoration. Results  Four weeks after implant surgery, it was observed that the gingival proximal and distal gingi-
val papillae increased on the coronal side in the test group compared to the control group, 0.50 (0.26, 0.72) mm in the
near-medium test group and 0.27 (0.24, 0.38) mm in the control group, with a statistically significant difference (P =
0.029), and 0.48 (0.26, 0.62) mm in the far-medium test group and 0.23 (0.13, 0.39) mm in the control group, with a sta-
tistically significant difference (P = 0.004). There was no statistically significant difference (P > 0.05) in the buccolingual
to gingival margin apex to coronal molding or in the buccolingual to lingual soft tissue at 0, 1, or 2 mm of the root of the
middle 1/3 apex of the buccal and lingual gingival margins between the two groups. Compared to the control group, there
was no statistically significant difference in the incidence of food impaction observed 4 weeks and 12 weeks after crown
restoration in the test group (P > 0.05). The satisfaction scores were higher in the trial group than in the control group im-
mediately, 4 weeks, and 12 weeks after crown restoration, and the difference between the groups was statistically signifi-
cant (P < 0.05). Conclusion The anatomical healing abutment for the implant mandibular first molar was superior to
the finished healing abutment in terms of soft tissue contouring with an increase in the coronal aspect of the proximal and
distal gingival papillae, resulting in high patient satisfaction.

[Key words] oral implants; anatomical healing abutment; ~finished healing abutments; ~ gingivoplasty; intraoral
scan; food impaction; peri-implant soft tissue;  soft tissue contouring; gingival papillae; patient satisfaction
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Two-dimensional

a~d: buccal view; c~d: bottom for maxillofa-
cial view; a&e: soft tissue profile; b&f: gingi-
val cuff; c&g: installation of permanent abut-
ment; d&h: wearing of full-crown restorations
Figure 1  Mandibular first molar ana-
tomically healed abutment shaped gingi-
val cuff posterior crown restoration
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a~d: buccal view; c~d: bottom for maxillofa-
cial view; a&e: soft tissue profile; b&f: gingi-
val cuff; c&g: installation of permanent abut-
ment; d&h: wearing of full-crown restorations

Figure 2 Mandibular first molar fin-
ished healing abutment shaped gingival

cuff posterior crown restoration
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The change in the crown-root orientation of the proximal mesi-

al gingival apex of the mandibular first molar implant healing

abutment is measured in the two - dimensional screenshot of
the intercepted model in the proximal mesial soft tissue

Figure 3 Longitudinal two-dimensional cross-section
~ of the proximal and distal mesial gingival apexes of the

healing abutment
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Soft tissue changes were measured in a longitudinal two-di-
mensional section at the midpoint of the buccal gingival
margin of the healing abutment of the mandibular first mo-
lar implant. a: measuring the change in the coronal root di-
rection of the apex of the gingival margin on the labial side;

b: measuring the distance of change in the buccolingual di-

rection of the soft tissue pattern at the root of the apex of
the gingival margin on the buccolingual side; c¢: measuring

the distance of the change in the buccolingual direction of

the soft tissue pattern 1 mm above the root of the apex of
the buccolingual margin; d: measuring the distance of the change in the buccolingual direction of the soft tissue pattern at 2 mm from the root

side; measuring the change in the lingual gingival tissue in the same way

Figure 4  Longitudinal two-dimensional cross section of the midpoint of the labiolingual gingival margin of the healing abutment
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Table 1 Vertical change values of the middle-1/3 apex of the proximal and distal gingival papillae, buccal and lingual gingival margins

before and after gingival shaping of the implant stage Il healing abutment x = s/Median (Pas, Prs), mm, n = 13

Mesial gingival papillae Distal gingival papillae Middle 1/3 of the buccal gingival margin Medial 1/3 of the lingual gingival margin

Anatomical healing abutments 0.50(0.26,0.72) 0.48(0.26,0.62) 0.84 + 0.62 0.13(-1.13,0.53)
Finished healing abutments 0.27(0.24,0.38) 0.23(0.13,0.39) 0.56 + 0.27 0.27(0.22,0.43)
iz -2.180 -2.846 -1.486 -0.487

P 0.029 0.004 0.156 0.626

F2 P ARG G I SR HT S OSU R 2% 173 THRUR T 0 1.2 mm AL BRZH 2L I 1] A8 AR
Table 2 Values of buccolingual variation of soft tissues at 0, 1 and 2 mm of the root side of the middle 1/3 apex of the buccal gingival

margin before and after gingival shaping of the implant stage Il healing abutment x = s/Median (Pss, Prs), mm, n = 13

Vertex of the middle 1/3 of the 1 mm above the middle 1/3 root of the 2 mm above the middle 1/3 root of

buccal gingival margin buccal gingival margin the buccal gingival margin
Anatomical healing abutments 1.96(1.14,2.28) 0.86 + 0.55 0.34(0.20,0.85)
Finished healing abutments 1.54(1.49,2.47) 1.03 £ 0.53 0.39(0.29,0.66)
iz -0.077 0.810 -0.487
P 0.939 0.426 0.626
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Table 3 Values of lingual-buccal variation of soft tissues at 0, 1, and 2 mm root side of the middle 1/3 apex of the lingual gingival

margin before and after gingivoplasty of the second stage healing abutment x = s/Median (Pas, Prs), mm, n = 13

Vertex of the middle 1/3 of the 1 mm above the middle 1/3 root of the =~ 2 mm above the middle 1/3 root of the

lingualgingival margin lingual gingival margin lingual gingival margin

Anatomical healing abutments 0.54(0.38,1.04) 0.70 + 0.64 0.56+0.49
Finished healing abutments 0.76(0.61,1.37) 0.65 + 0.26 0.35+0.22
iz -1.410 -0.264 -1.419
P 0.158 0.795 0.442
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Table 4  Incidence of food impaction in patients after restoration with implant anatomical healing abutments

versus finished healing abutment crowns n=13

4 weeks after the crown restoration 12 weeks after the crown restoration

Mesial Distal Mesial Distal
Anatomical healing abutments 15.40% 15.40% 15.40% 15.40%
Finished healing abutments 30.80% 23.10% 30.80% 23.10%
P 0.645 0.500 0.645 0.500

RS5O NHMHARE B SRS SN S SR G B R B R

Table 5 Comparison of patient satisfaction after restoration with implant anatomical healing abutments versus

finished healing abutment crowns

x + s/Median (Pas, Prs), n =13

Immediately after the crown restoration

4 weeks after the crown restoration 12 weeks after the crown restoration

Anatomical healing abutments 93.69 + 2.29 94.00(91.50,96.50) 92.85 + 1.86

Finished healing abutments 84.69 + 5.48 82.00(81.00, 86.50) 85.00 = 3.81

iz -5.462 -4.352 -6.673

P <0.001 <0.001 <0.001
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