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i " - b 1] R i _g A
Fig. 1. Soft tissue punches 3 mm, 4 mm and 5 mm in diameter. Fig. 2. Clinical photograph of a drill that has only 0.5 mm cutting edge at
terminal portion and a blunted edge at other portion (A) and diagram of
cross section (B).

Fig. 3. Clinical feature immediately after punching using Fig. 4. Clinical feature after placing a 4 mm fixture and a
3 mm, 4 mm and 5 mm tissue punches. 4.5 mm permucosal healing abutment.

T = Conrer
'y it
J = Cencave

Fig. 5. Diagram for classifying morphology of marginal gingiva. Fig. 6. Measurement of level of the marginal gingiva at
buccal side of the abutment.

Fig. 7. Clinical feature of measuring pocket depths using Fig. 8. Diagram for histometric analysis.
probes with a probing force of 0.2 N.
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213k 7] Alol o] AglE 9 B4 Al2H (IBAS,
Contron, Erching, Germany) 2 o] &-3lo] =% 81 th.

6 A &4

2 E 23 & Windowsg SPSS® ver. 12.0 (SPSS Inc.
Chicago, IL, USA)E:- o] g-3lo] EA4] 22 3}t & A}
ST £ FFUAE FYHEAL, 7 S A1l
A7 18 7+ Aol fol < A7) $8l Kruska-
Wallistes S AH8-31 1 o). 2] 1 A 72 vl w2 1 3]
A& A7 Y8l A Wilcoxon Sgned rank tet S A}
S50} BAA ) 5F £a<005 2 ST

WA
AZA 9] ol kA 0 7 2714 Zrletglth A
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Fig. 9. Graph of change of the marginal gingiva morphology.

Table I. Marginal gingiva morphology

3 mm group 4mmgroup  Smmgroup P-values
0 week 3.0 +£00 23+05 1.0 £ 0.0 <05
05week 23405 22104 1505 <05
1 week 22+04 2003 1.7+05 <05
2 weeks 2000 2000 2000 >.05
3 weeks 2000 2000 2000 >.05
6 weeks 2000 2000 2000 >.05
12weeks 2.0 £0.0 20+00 20+00 >.05
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10). , 27 A7)el| w2 WA Eo] ¥t Fwrt
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mm 2 Jelstth Ax] A7 4mm Fol| A= 3R 12 5
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Fig. 10. Graph of change of the soft tissue level.

Table I1. Soft tissue level : Buccal

3 mm group 4mmgroup Smmgroup P-values
0 week 0.0 £+0.0 00 £00 00=x=00 >05
0.5 week 04 =01 04 02 06 =02 >05
1 week 0501 08 =02 0902 <05
2 weeks 04 +0.1 09+03 1.1+04 <05
3 weeks 0201 04+02 05+£02 <05
6 weeks 0.1 £0.1 0202 02+04 >05
12 weeks 00402 03 £02 -0.5+0.7 >05
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ok A9 $ 339 A= 2t
3 A& Aol & YERNAAIRE, 12 Fol A= 2
te] o4 Sl zbe| 7 FAE A = gkt (Fg. 12).

AA| A7 3mm o] Fi FHA| 28 A 5= 379
12 S0 ] 74203 + 05 9} 01 + 032 Yelgch A
2] 2174 4mm 9} 5mm ol A = 7+ 04 + 059402 +
04, 1212 09 + 07 ¢} 03 + 052 K¢t} (Tablelll). 2t
T WollM = BATH R o4 e ol & UER
AR (P <.08), 2t w3te] Aol = BATHA 2 &2 o5t
2| %Skt (P> .05).

Bt AT F7 AR A7 3mm ol 374} 12
ZFol| 247+ 02 + 01 mm £} 0.3 + 0.1 mm = Yehfich
AX] 27 4mm Fo| A= 05 + 03 906 + 05, 18|21
#2] 217 5mm ol 4 = 06 + 03 9407 + 057} 3
Ho} (Teblelll). 3,4, 5mm A+ 02 & F71 42
A2 YA, o] 3 7 7 1 7 Yol A BAI T
° 2 foA ¥ Afo]| = Helt} (P< .05 Fg. 12, 13).

UETE 79| 229 2287 549 43E Tdle
Vel elataict. A dole] ¢ 2o (PM-aE)= #
2] A7 3,4,5mm | A 217} 12,15, 1.7mm = =4 5]
ATH (Fg. 15). o] 2 3t 3| = 2 7 7ke] BAISH o2 &
4 e Aol & BT (P < .06). 2% 224 73 44
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Fig. 11. Graph of change of gingival index.
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Fig. 13. Graph of change of the crestal bone loss.
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©2 9 aE 9B Aol o] A 2A LEL ] A7
3mm A= 10 mm, 4 mm ol A& L1 mm 28] 5
mm 7| A= 12mm & YR AT o] 2] st 23] = B
&4 0 2 o)A e Aol & YR A = 25k (P> .05).

Table IIL. Clinical and radiological parameters

3mmgroup 4mmgroup Smmgroup P-values
Probing depth (mm)
3 weeks 16 £05 19+07 22405 <05
6 weeks 1.5+£07 1.8 £ 04 2006 <05
12 weeks 1206 1.6 £0.7 1.8 £ 0.6 <05
Gingival index
0 week 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 00 >.05
0.5 week 02+ 04 0705 13+09 <05
1 week 01403 0.6 05 09 +08 <05
2 weeks 0.0 £ 0.0 0505 08 =04 <05
3 weeks 0.0 £ 0.0 0207 05+05 <05
6 weeks 0.0 £ 0.0 0.0+ 00 04 £05 >.05
12 weeks 0.0 £ 0.0 0.0 £ 00 02£05 >.05
Bleeding on probing (BOP)
3 weeks 03105 04+05 09 £ 0.7 >.05
6 weeks 01£03 0.1+03 0.6 £0.7 <05
12 weeks 01£03 02 £04 03+£05 >.05
Crestal bone loss
0 week 0.0 £ 0.0 0.0 £ 00 0.0 £ 0.0 >.05
1 week 00+0.1 0.1£01 02401 <05
2 weeks 02+0.1 03+02 04 £02 <05
3 weeks 02+0.1 05%£03 0603 <05
6 weeks 03+0.1 0.6 =04 0.7+ 0.6 <05
12 weeks 0340.1 0.6 0.5 07405 <05

Fig. 12. Clinical photograph of the implants at 3 weeks (A) and 12 weeks
(B) after implant placement.

Fig. 14. Periapical radiographs taken at 3 weeks (A) and 12 weeks (B)
after implant placement.

Note that most early bone loss occurred around the implants during the
first three weeks after implant placement, and more marginal bone loss
occurred with the > 4 mm tissue punch than with the 3 mm tissue punch.
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Table IV. Histometric parameters

3 mm group 4 mm group S mm group P-values
PM-aJE (mm) 12+03 15106 1.7+05 <05
aJE-B (mm) 1.0 +02 1.1+03 12+03 >.05

Fig. 15. Magnified view of the specimens showing the peri-implant mucosa.
(A) Implant placed with a 3 mm tissue punch. (B) Implant placed with a 4 mm tissue punch. (C) Implant placed with a 5 mm tissue punch. (Toluidine blue
stain, X 12)
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ORIGINAL ARTICLE

The effects of tissue punch diameter on healing around implants

in flapless implant surgery

Du-Hyeong Lee', DDS, Seung-Mi Jeong™*, DDS, PhD, Byung-Ho Chefi’, DDS, PhD
'Graduate student, “Associate professor, Department of Prosthodontics, Wonju Christion Hospital, Yonsei University, Wonju, South Korea
*Professor, Department of Oral & Maxillofacial Surgery, College of Dentistry, Yonsei University, Seoul, South Korea

Statement of problem: Flapless implant surgery using a soft tissue punch device requires a circumferential excision of the mucosa at the implant site. To date, Although there
have been several reports on clinical outcomes of flapless implant surgeries, there are no published reports that address the appropriate size of the soft tissue punch for peri-implant
tissue healing. Purpose: In an attempt to help produce guidelines for the use of soft tissue punches, this animal study was undertaken to examine the effect of soft tissue punch
size on the healing of peri-implant tissue in a canine mandible model. Material and methods: Bilateral, edentulated, flat alveolar ridges were created in the mandibles of six
mongrel dogs. After a three month healing period, three fixtures (diameter, 4.0 mm) were placed on each side of the mandible using 3 mm, 4 mm, or 5 mm soft tissue punches.
During subsequent healing periods, the peri-implant mucosa was evaluated using clinical, radiological, and histometric parameters, which included Gingival Index, bleeding on
probing, probing pocket depth, marginal bone loss, and vertical dimension measurements of the peri-implant tissues. Results: The results showed significant differences (P <
0.05) between the 3 mm, 4 mm and 5 mm tissue punch groups for the length of the junctional epithelium, probing depth, and marginal bone loss during healing periods after
implant placement. When the mucosa was punched with a 3 mm tissue punch, the length of the junctional epithelium was shorter, the probing depth was shallower, and less cre-
stal bone loss occurred than when using a tissue punch with a diameter > 4 mm. Conclusion: Within the limit of this study, the size of the soft tissue punch plays an important
role in achieving optimal healing. Our findings support the use of tissue punch that 1 mm smaller than implant itself to obtain better peri-implant tissue healing around flapless
implants. (J Korean Acad Prosthodont 2009;47:301-11)
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