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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
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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 RARME XSRS 5SS G B 5 R R T

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 93.60 + 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

0z ~5.462 4352 -6.673

P <0.001 <0.001 <0.001

303 it Y EE AR, KNS A U R, R]

3.1 HFHTHHRART K

FRF A 0 A A R — PP R BB R 4, AR
TARGE R ENBIRARL, I 3 22 3D A3 (145 61
BRI AT B 20 B Sk R €4 LED BT 2
G2 R G, s RERAP Al 8 2 20 1~ 3D 4%
5 4 B T 2 400 > A S DL S I0KS o A R
EEEi

LAY O € Sy 1 B o D R o A
B, O LR AT M AR I B — B DR R I 5 M A
REAE X 2B S I PE U 2228 2 i 3053 2
BRSO A B R A A - 5 T BRI
it IR RS T Bh AR o BT AR R
N A 2 4 (R A p 40U Y ) 5Bt 5 5 8 (1) A 4
TR RS . TR, A DN RSN
AN R B TG, R PN R 2 AU RS AN
T e =T £ 177 S (TR O 2 v | N ot
S, 38 5 TN A AR A 00 I i A S Y A 2
e 1R B A A R O 4R v 0 5 Y

IR R TE

ARWEFER AT O N T SR SV T B
=4 & B A 2V AL, PRIEF 2SR 1Y
RHERE , BV 35 M LSS A AR A VR A, 4 v
W AT B . BRFL KR 4 Bk S R AR
S5 DI RE , T IR R T2 M 18 52 v AR PR Y
HOLIERAE o AT R B AL T R L
S BT R R T IR, R A —
s O Tof R A fip 1) A 5 5 3 B U I R T AL
19 25 3 W5 ) r L Sk L e T P R LSk
SRR, T BE SRR 2 < 3 v 50U AH AR, B8 ] B
AR /N Tt v T 7 A S 5 30 O PR G Y B TR
YERE , i R R Lk i S /N Tl p s 242
R U T P 2 48 2F fih a5 R 7 BEBS /N T 5 mm I
AR AT LS B BR LK A e L, (EHR RS > 7 mm B}
H B = A AR AORE R OIEAN 5 Xof T BR 2 R AR
I8 2 F) ek R B 2 7K P53 e Ao AR (A 1408 24 22 [8] 4 5
BRFLSG R B ARHIETT R, B AL S8 O SR A



b

ABE&MmBE 202358 $£31% £5H
Journal of Prevention and Treatment for Stomatological Diseases, May 2023, Vol.31 No.5 http://www.kgjbfz.com -+ 343 -

SRR | 25 RE 0 R D0 B O, R I g R 2 R
Lk B B, I b S s Wi
FERARALT X IRAL (B2 R TG 240 X,
A 5L G B A AR A S B i ZEVE AN B
WX ATREM B ik E R EWMIEHRE RE L, F
SPh A e 8 2 S B e 2E I R R R TR L Sk AR
£ IS N NS Y 6 oy 17 B 15 A 17 o 1 S R T
PR IX A7 B LIS SR H,
3.2 @A Xeek s ekt

H Ak A4 T 1 B 5 A 3 5 0 AT R AR
T J8 R L 2L A PRI, R S 2 R BJE , nl
JE IR 3l PR, FH 25K, {HJ2 A7 7 55 2% IX 2 i 9
TE5E8F AR RS . RIS &SI T
TR IE B/ T 22 02 R FHAN A It 548 52 AR X o
HRIBTE 5 g I B8 52 mT 3 o 2 i 4 25 1
A BE PR BT, AR A R R M BT & 5
BXF A R IB Y A7 AE B I 25 S

1652 8 1) 5 5 5 v P AL 4R ] BT A 2 4R 2
Yy 2 2% BRI I BREIR 2, B 8 58 6 32 K A A
T JE 25 45 2 4 D KT 2o AU I B ) £ A
TE R, 25 5 20 21 52 S RE I ™ A B HILA T I, B 1k 3%
P b R W 3T B8, I T3 28 25 k2 24 4 4l 2 Y R
JEE FIMBTAR} | T 2T 4 1B, X S 4 4 A 2 )
MRAHS sl A BH 7, A AR X AIL A ML VG 7 9 1K Bt 712
2 AR RS B AR ] B, e A0 S S35 A iR Bt AS T
T L A 5 A0 86 el 10 &b 7K S ) A 2 2R T g 3
1 mm, B W D 0.345 mm , 5000 B AR JEE 3 45 44
F0 1 mm, B R R 2 0.303 mm , 3 ) ER A 4K
AR il i S AL B S E IR L 21
AR OCPER ASHIESE T A R R 2 A I R ok
B BRI A AT B R AR 4R R AR B A O A ) =X
A B G R ERE AN 8 I A (0 2 iR 4 , B H
RCRATY 75 M
33 ARnrEER

AT ST 3E 3 N TS SRR b
P — 0 F R AT @G 5 6 0 A ZUE S 1)
fa] FRL AR, WA — SR BR M o 9] XL 4 A A
X AR R S8 0 2, M IR T R Ak
LU AR 52 ) 5 A 31 X 2 5 A
A 3L B T B 2H 2 3 A AR R A AR 2 AR ) AR 2K

SR AN, A IS 3R TR AR 1Y) S R g Y

SO SR 50 R R A 2 ORI AR AR 1 A ) R P AR
HRAAN 5 AN [ B A AR 28 8 X6 5K A 2H L) 52 il i
AT R 5 T BE VA ) S R R RSl B8 AR, 3 S 67 1Y)

R LBUE S AME LATERR PP AL . 4 J5 AT B R
At DA K S B AR BIF S LA A b A o] S 2 21
& = AR AR M . T A — B 2 fige i =X
MERGHIEES KRR IR Ik 22 H
FAE R 5 AR hIAEp i XS 2k &
JE B — IR REXS B — LR R B 5 A AL
il 75 5 Y, A BIF 5 3 B S RV 2 AT Lk e A A
Ja) Bl A A 7 A AR AR 1 i PR ARSCR L PR B T LA
P B BV 8 N — B R R H AR NS b 4
JER 2 R FEATS T W 2 54 1R Al A S
6, TR A RS SR 3047 5 RIVE 52 7 ) 1) 17
DU R R R B 8 7 1 SCFF

[ Author contributions] Li JF processed the research and wrote the

article. Liu Q and Liu QH reviewed the article and designed the study.

All authors read and approved the final manuscript as submitted.

SE 3k

[1]  Souza AB, Alshihri A, Kiéimmerer PW, et al. Histological and micro
-CT analysis of peri-implant soft and hard tissue healing on im-
plants with different healing abutments configurations[J]. Clin Oral
Implants Res, 2018, 29(10): 1007-1015. doi:10.1111/clr.13367.

[2]  Ruales-Carrera E, Pauletto P, Apaza-Bedoya K, et al. Peri-implant
tissue management after immediate implant placement using a cus-
tomized healing abutment|]]. J Esthet Restor Dent, 2019, 31(6):
533-541. doi:10.1111/jerd.12512.

[3]  Beretta M, Poli PP, Pieriboni S, et al. Peri-implant soft tissue con-
ditioning by means of customized healing abutment: a randomized
controlled clinical trial[J]. Materials (Basel), 2019, 12(18): 3041.
doi:10.3390/mal12183041.

(4] XUTE, X0WHE, ST, &5 N WU — B A AR A ) A Sk

I B TE 5 WIAE ] E S 8 Bl IR, 2022, 30(3): 207-211. doi:
10.12016/j.issn.2096-1456.2022.03.008.
Liu Q, Liu QH, Zhou J, et al. Design and fabrication of anatomical
healing abutments for mandibular first molar implants[J]. Oral Dis-
ease Control, 2022, 30(3): 207-211. doi: 10.12016/j.issn. 2096 -
1456.2022.03.008.

[5]  Tarnow DP, Cho SC, Wallace SS. The effect of inter-implant dis-
tance on the height of inter-implant bone crest[J]. J Periodontol,
2000, 71(4): 546-549. doi:10.1902/jop.2000.71.4.546.

[6]  Thoma DS, Cosyn J, Fickl S, et al. Soft tissue management at im-
plants: Summary and consensus statements of group 2. The 6th
EAO Consensus Conference 2021[J]. Clin Oral Implants Res,
2021, 32 Suppl 21(Suppl 21): 174-180. doi:10.1111/clr.13798.

[7]1  Giannobile WV, Jung RE, Schwarz F. Evidence-based knowledge
on the aesthetics and maintenance of peri-implant soft tissues: Os-
teology Foundation Consensus Report Part 1-Effects of soft tissue
augmentation procedures on the maintenance of peri-implant soft
tissue health[J]. Clin Oral Implants Res, 2018, 29 (Suppl 15): 7-
10. doi:10.1111/clr.13110.



- 344 -

b

OB &wBAE 2023FE5H $31% F5H

Journal of Prevention and Treatment for Stomatological Diseases, May 2023, Vol.31 No.5 http://www.kqjbfz.com

[8]

9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Hamdane K, Nasri W. Esthetic evaluation of single implant-sup-
ported prostheses: comparative analysis of the reliability of the es-
thetic indices[J]. J Esthet Restor Dent, 2022, 34(4): 680-688. doi:
10.1111/jerd.12862.

Capparé P, Ferrini F, Ruscica C, et al. Digital versus traditional
workflow for immediate loading in single - implant restoration: a
randomized clinical trial[J]. Biology (Basel), 2021, 10(12): 1281.
doi:10.3390/biology10121281.

Seyssens L, De Lat L, Cosyn J. Immediate implant placement with
or without connective tissue graft: a systematic review and meta-
analysis[J]. J Clin Periodontol, 2021, 48(2): 284-301. doi:10.1111/
jepe.13397.

Deferm JT, Schreurs R, Baan F, et al. Validation of 3D documenta-
tion of palatal soft tissue shape, color, and irregularity with intra-
oral scanning[J]. Clin Oral Invest, 2018, 22(3): 1303 - 1309. doi:
10.1007/s00784-017-2198-8.

Rojo E, Stroppa G, Sanz-Martin I, et al. Soft tissue volume gain
around dental implants using autogenous subepithelial connective
tissue grafts harvested from the lateral palate or tuberosity area. A
randomized controlled clinical study[J]. J Clin Periodontol, 2018,
45(4): 495-503. doi:10.1111/jcpe.12869.

Joda T, Lenherr P, Dedem P, et al. Time efficiency, difficulty, and
operator’s preference comparing digital and conventional implant
impressions: a randomized controlled trial[J]. Clin Oral Implants
Res, 2017, 28(10): 1318-1323. doi:10.1111/clr.12982.

Schmidt A, Wostmann B, Schlenz MA. Accuracy of digital implant
impressions in clinical studies: a systematic review[J]. Clin Oral
Implants Res, 2022, 33(6): 573-585. doi:10.1111/clr.13951.
Richert R, Goujat A, Venet L, et al. Intraoral scanner technolo-
gies: a review to make a successful impression[J]. J Healthc Eng,
2017, 2017: 8427595. doi:10.1155/2017/8427595.

Jung RE, Heitz - Mayfield L, Schwarz F, et al. Evidence - based
knowledge on the aesthetics and maintenance of peri-implant soft
tissues: Osteology Foundation Consensus Report Part 3-Aesthetics
of peri-implant soft tissues[J]. Clin Oral Implants Res, 2018, 29
Suppl 15: 14-17. doi:10.1111/clr.13113.

Tarnow DP, Magner AW, Fletcher P. The effect of the distance

from the contact point to the crest of bone on the presence or ab-

(18]

[19]

[20]

[21]

[22]

[23]

[24]

sence of the interproximal dental papilla[J]. J Periodontol, 1992,
63(12): 995-996. doi:10.1902/jop.1992.63.12.995.
Manicone PF, De Angelis P, Rella E, et al. Proximal contact loss
in implant-supported restorations: a systematic review and meta -
analysis of prevalence[]]. ] Prosthodont, 2022, 31(3): 201-209. doi:
10.1111/jopr. 13407.
Campaner M, Takamiya AS, Bitencourt SB, et al. Cytotoxicity and
inflammatory response of different types of provisional restorative
materials[J]. Arch Oral Biol, 2020, 111: 104643. doi:10.1016/j.ar-
choralbio.2019.104643.
Steinmassl PA, Wiedemair V, Huck C, et al. Do CAD/CAM den-
tures really release less monomer than conventional dentures?[]J].
Clin Oral Invest, 2017, 21(5): 1697-1705. doi:10.1007/s00784-016
-1961-6.
Canullo L, Annunziata M, Pesce P, et al. Influence of abutment
material and modifications on peri-implant soft-tissue attachment:
a systematic review and meta-analysis of histological animal stud-
ies[J]. J Prosthet Dent, 2021, 125(3): 426-436. doi:10.1016/j.pros-
dent.2020.01.025.
Sun M, Gu F, Wang J, et al. Measurement for natural dental neck
data of normal adults and its clinical significance on guiding im-
plant restoration[J]. Int J Clin Exp Med, 2015, 8(9): 14732-14740.
PMID: 26628955
Akcalr A, Trullenque-Eriksson A, Sun C, et al. What is the effect
of soft tissue thickness on crestal bone loss around dental im-
plants? A systematic review[J]. Clin Oral Implants Res, 2017, 28
(9): 1046-1053. doi:10.1111/clr.12916.
Perez A, Caiazzo A, Valente NA, et al. Standard vs customized
healing abutments with simultaneous bone grafting for tissue
changes around immediate implants. 1-year outcomes from a ran-
domized clinical trial[J]. Clin Implant Dent Relat Res, 2020, 22
(1): 42-53. doi:10.1111/cid.12871.

(458 FHB)





