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Abstract

The effects of soft tissue punch size on the healing of

peri-implant tissue in flapless implant surgery 

Du-Hyeong Lee

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Seung-Mi Jeong, D.D.S., Ph.D.) 

Objective. Flapless implant surgery using a soft tissue punch device requires a 

circumferential excision of the mucosa at the implant site. 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.

Study design. 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) and healing abutments(diameter, 4.5 mm) were placed on each side of the 

mandible using 3 mm, 4 mm and 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. 
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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 at healing period 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 crestal 

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 slightly narrower than the implant itself to obtain better peri-implant tissue 

healing around flapless implants.

__________________________________________________________________________

Key-words: dental implant, flapless, tissue punch, peri-implant tissue
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The effects of soft tissue punch size on the healing of 

peri-implant tissue in flapless implant surgery

Du-Hyeong Lee

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Seung-Mi Jeong, D.D.S., Ph.D.) 

Ⅰ. Introduction 

With the rapid progress of implant therapeutics, the current issue is more geared 

toward enhancing esthetics. Similar to teeth, the soft tissue stability around implant is 

an important factor to achieve optimal esthetic outcomes of the restoration.1 Thus, soft 

tissue change around peri-implant region such as papilla height and gingival level are 

major esthetic concerns, and plenty of scientific works focusing on this fields of 

study.2,3

  In the latter half of the 1970s, Schröeder et al. mentioned that a non-submerged or 

one-stage surgical procedure with a transmucosal implant placement at the first 

surgery.4 The fact that only one surgery is necessary enable transmucosal portion of 

the soft tissue to be healed by primary intention from the time of implant placement, 

enhancing successful tissue integration.5-8 Moreover, less surgical intervention via 

one-stage surgical approach can significantly improve patient comfort, satisfaction, and 
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acceptance. So one-stage surgical procedure is attractive alternative to the Bränemark’s 

two-stage approach.9,10      

  Surgical technique is directly related to healing and morphologic change of soft 

tissue. Implant surgery can be divided to flap or flapless surgery whether to elevate 

soft tissue flap, and in flapless surgery, soft tissue punch can be utilized to uncover 

bone. The punch technique is a simple method to make circumferential incision. After 

implant placement, healing abutments are immediately connected to the fixtures so that 

the coronal portions of the abutments remain exposed in the oral cavity. Within this 

approach, there is no discontinuation of the alveolar blood supply of the surrounding 

tissue.11 Soft tissue punches have demonstrated promise as a means of preserving the 

soft tissue architecture, shortening treatment time, and minimizing scarring of the 

peri-implant tissues.12

  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. To help produce guidelines for 

the use of soft tissue punches, this animal study was undertaken to examine the effect 

of different soft tissue punch sizes on peri-implant tissue healing in a canine mandible 

model.
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Ⅱ. Materials and Methods

1. Animal model

  Six adult female mongrel dogs, each weighing more than 15 kg (range, 15-20 kg), 

were used in this experiment. The protocol was approved by the Animal Care and 

Use Committee of the Wonju Christian Hospital, Yonsei University, Wonju, Korea.  

2. Edentulated flat ridge induction

  All surgical procedures were performed under systemic (5 mg/kg ketamine and 2 

mg/kg xylazine) and local (2% lidocaine with 1:80,000 epinephrine) anesthesia. All 

mandibular premolars were removed to establish space for the implants. After one 

month of healing, bilateral, flat and edentulous alveolar ridges were surgically 

produced. Briefly, a mucoperiosteal flap was raised to expose the alveolar bone. Burs 

were used to flatten the alveolar crest under sterile saline irrigation such that an 

appropriate width of bone would be available for implant placement. The 

mucoperiosteal flap was replaced and sutured, and the resulting edentulated, flat, 

alveolar ridge was allowed to heal for three months. 

3. Implantation procedure

  Three fixtures from an Osstem Implant System (GSⅡ, Osstem, Seoul, Korea; length 

10 mm, diameter 4.0 mm) were placed within the edentulated ridge on each side of 
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the mandible in all six dogs. The soft tissue of the implant site was pierced with 3 

mm, 4 mm and 5 mm tissue punches (Fig 1).  To minimize the possibility of tissue 

injury, in our experiment, modified drills that had only 0.5 mm cutting edge at the 

terminal portion and a blunted edge at other portions of the drill were utilized. This 

resulted in minimal harmful irritation to adjacent tissue upon drilling(Fig 2A, B). 

Immediately after these tissue punches(Fig 3), the fixtures were placed as 

recommended by the manufacturer. After placing the fixtures, a 4.5 mm permucosal 

healing abutment was connected to the fixture so that the coronal portion of the 

abutment remained exposed to the oral cavity (Fig 4). Care was taken to place the 

three fixtures at the same height and to avoid perforation of both the lingual and 

buccal cortical plates. Antibiotic therapy was administered one hour before surgery and 

once daily for two days following the surgery. The exposed implant surfaces were 

cleansed daily with a soft toothbrush and 0.12% chlorhexidine digluconate-soaked 

gauze. The dogs were placed on a soft diet. Healing abutment loosening can occur 

and affect soft tissue parameters. Thus, careful observation on screw loosening was 

taken periodically.13-15 Clinical evaluation was performed during healing periods.
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Figure 1. Soft tissue punches 3 mm, 4 mm and 5 mm in diameter.  

        

                    ( A )                                   ( B ) 

Figure 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).
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Figure 3. Clinical feature immediately after punching using 3 mm, 4 mm and 5 mm 

tissue punches.

Figure 4. Clinical feature after placing a 4 mm fixture and a 4.5 mm permucosal 

healing abutment.
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4. Clinical evaluation

  One clinician performed the clinical evaluation, which involved measuring marginal 

gingiva morphology, soft tissue level, the probing pocket depth, assessing the Gingival 

Index(GI), and recording the presence of bleeding on probing(BOP). The first outcome 

variable for this study was the change of marginal gingival morphology after healing 

abutment connection. Gingival morphology was evaluated clinically by classifying its 

shape. An index score of 1 was assigned when the shape was concave; 2 when flat; 3 

when convex(Fig 5). The change of soft tissue level was evaluated using a digital 

analysis. First of all, intraoral photos were taken of all abutments at each measurement 

time. To endow the same digital plane in each model, identical shooting angle was 

maintained. And then, these digitalized images were transferred to a computer program 

to compare the change of soft tissue level. Using this program, the change of marginal 

gingival level that was adjacent to implant was measured using 5x magnification. The 

measurements were made at the buccal aspects of each abutment and the mean value 

for the case was calculated. The tissue level apical to the baseline was recorded as 

positive, whereas a negative value was given when the tissue level is coronal to the 

reference(Fig 6). Pocket depths were measured using probes (PDT Sensor® probes, 

Zila Inc., Arizona, USA) with a probing force of 0.2 N. The mean pocket probing 

depth for each implant site was obtained from averaging measurements taken at four 

sites around each implant(Fig 7).
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Figure 5. Diagram for classifying morphology of marginal gingiva.

Figure 6. Measurement of level of the marginal gingiva at buccal side of the 

abutment.
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Figure 7. Clinical feature of measuring pocket depths using probes with a probing 

force of 0.2 N

5. Radiographic evaluation

  To assess postsurgical changes in the crestal bone level, conventional dental x-rays 

were taken immediately and every weeks after implant placement. The images were 

digitized, and the distance between the fixture shoulder and apical level of the 

marginal bone in contact with the implant was measured using 8x magnification and 

the implant height (a known measurement) for calibration. Measurements were made at 

the mesial and distal aspects of each fixture, and the mean for each case was 

calculated. All measurements were performed by two examiners with no knowledge of 

the methods used in the study; when examiners disagreed, the values were rechecked 

and discussed until an agreement was reached.
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6. Histometric analysis

  After a healing period of three months, the dogs were sacrificed and bone blocks 

containing the implants were excised. The resected bone specimens were fixed in 10% 

buffered formalin and placed in an ethyl alcohol for three days to begin the 

dehydration process. After this process, the implants were embedded in light cure resin 

and cut parallel to the implant axis in a buccolingual plane. histological sections (40 μ
m) were stained with toluidine blue. A histometric analysis was performed to assess 

the vertical dimension of the peri-implant tissues. The following landmarks were used 

to make the linear measurements: PM – the marginal position of the peri-implant 

mucosa, aJE – the apical termination of the junctional epithelium, and B – the 

marginal level of bone to implant contact(Fig 8). The distances between these 

landmarks were determined using an image analysis system (IBAS, Contron, Erching, 

Germany).

Figure 8. Diagram for histometric analysis

PM – the marginal position of the peri-implant mucosa, aJE – the apical termination of the 

junctional epithelium, B – the marginal level of bone to implant contact
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7. Statistical analysis

  The data obtained were processed with a statistical software package (SPSS for 

Windows, Chicago, IL, USA). Data were analyzed using the Wilcoxon signed rank test 

for comparison between two different time points. Kruskal-Wallis test was used to 

calculate significant differences between three different groups. A P-value < 0.05 was 

considered statistically significant.
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Ⅲ. Results

1. Soft tissue punch size affects marginal gingiva morphology at 

early healing period.

In regards to marginal gingiva morphology around the healing abutments, the 

difference between the groups was significant at 0, 0.5 and 1 week(Table 1, Fig 9). 

The groups that punch size is smaller than abutment size(3, 4 mm tissue punch size 

group) demonstrated convex profile of marginal gingiva, the group that punch size is 

larger than abutment size(5 mm tissue punch size group) showed concave profile of 

marginal gingiva at initial healing period(P<0.05). However, the marginal gingival 

shape between the groups became similar and was no longer significant in all groups 

at postoperative 2 weeks and thereafter.
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3 mm group 4 mm group 5 mm group P-values

0 week 3.0 ± 0.0 2.3 ± 0.5 1.0 ± 0.0 <0.05

0.5 week 2.3 ± 0.5 2.2 ± 0.4 1.5 ± 0.5 <0.05

1 week 2.2 ± 0.4 2.0 ± 0.3 1.7 ± 0.5 <0.05

2 weeks 2.0 ± 0.0 2.0 ± 0.0 2.0 ± 0.0 >0.05

3 weeks 2.0 ± 0.0 2.0 ± 0.0 2.0 ± 0.0 >0.05

6 weeks 2.0 ± 0.0 2.0 ± 0.0 2.0 ± 0.0 >0.05

12 weeks 2.0 ± 0.0 2.0 ± 0.0 2.0 ± 0.0 >0.05

Table 1. Marginal gingiva morphology

 Figure 9. Graph of change of the marginal gingiva morphology
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2. The smaller soft tissue punch size decreases the change of soft 

tissue level.    

  The longitudinal soft tissue measurements taken at each time points. In general, The 

mean values of all buccal sites around the implants showed coronal growth at the first 

2 weeks, and then went down gradually. There were significant differences in soft 

tissue level between groups at each time point and over time in each group(Table 2, 

Fig 10). The mean level of 3 mm tissue punch group was 0.4 ± 0.1 mm at 2 weeks 

and 0.0 ± 0.2 mm at 12 weeks. On the other hand, the mean level in 5 mm tissue 

punch group were 1.1 ± 0.4 mm and -0.5 ± 0.7 mm at 2 weeks and 12 weeks, 

respectively. Namely, the soft tissue level around implant incised 3 mm tissue punch 

remained more stable over time.
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3 mm group 4 mm group 5 mm group P-values

0 week 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 >0.05

0.5 week 0.4 ± 0.1 0.4 ± 0.2 0.6 ± 0.2 >0.05

1 week 0.5 ± 0.1 0.8 ± 0.2 0.9 ± 0.2 <0.05

2 weeks 0.4 ± 0.1 0.9 ± 0.3 1.1 ± 0.4 <0.05

3 weeks 0.2 ± 0.1 0.4 ± 0.2 0.5 ± 0.2 <0.05

6 weeks 0.1 ± 0.1 0.2 ± 0.2 0.2 ± 0.4 >0.05

12 weeks 0.0 ± 0.2 -0.3 ± 0.2 -0.5 ± 0.7 >0.05

Table 2. Soft tissue level : Buccal

 Figure 10. Graph of change of the soft tissue level
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3. The smaller soft tissue punch size increases both gingival index 

and probing depth.

The average gingiva index in the 3 mm tissue punch group was low at initial 

healing stage, resolved to 0 at 2 weeks and remained stable for up to 12 weeks. 

However, in the 4, 5 mm punch groups, GI score was unfavorable at early stage and 

healing process was slow. The average GI score in all groups continuously generally 

decreased throughout the study, but its aspect were significantly different between 

groups(Table 3, Fig 11) Mean GI score in 3 mm punch group was 0.0 ± 0.0 and 0.0 

± 0.0 after three weeks and three months, respectively; for the 4 mm punch group the 

corresponding values were 0.2 ± 0.7 and 0.1 ± 0.1 after three weeks and three 

months, respectively. Finally, for the 5 mm punch group the corresponding values were 

0.5 ± 0.5 and 0.2 ± 0.5. There were statistically significant differences (P <0.05) 

between groups after three weeks (Fig 12A); however, no statistically significant 

difference (P >0.05) was found in the inter-group comparison after three months (Fig 

12B). 

The average BOP index in the 3 mm punch group was 0.3 ± 0.5 and 0.1 ± 0.3 after 

three weeks and three months, respectively. The corresponding values in the 4 mm and 

5 mm punch groups were 0.4 ± 0.5 and 0.2 ± 0.4, and 0.9 ± 0.7 and 0.3 ± 0.5 

(Table 3). There were statistically significant differences (P <0.05) within groups; 

however, no statistically significant difference (P >0.05) was found between groups. 
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3 mm group 4 mm group 5 mm group P-values

Probing depth (mm)

3 weeks 1.6 ± 0.5 1.9 ± 0.7 2.2 ± 0.5 <0.05

6 weeks 1.5 ± 0.7 1.8 ± 0.4 2.0 ± 0.6 <0.05

12 weeks 1.2 ± 0.6 1.6 ± 0.7 1.8 ± 0.6 <0.05

Gingival index (GI)

0 week 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 >0.05

0.5 week 0.2 ± 0.4 0.7 ± 0.5 1.3 ± 0.9 <0.05

1 week 0.1 ± 0.3 0.6 ± 0.5 0.9 ± 0.8 <0.05

2 weeks 0.0 ± 0.0 0.5 ± 0.5 0.8 ± 0.4 <0.05

3 weeks 0.0 ± 0.0 0.2 ± 0.7 0.5 ± 0.5 <0.05

6 weeks 0.0 ± 0.0 0.0 ± 0.0 0.4 ± 0.5 >0.05

12 weeks 0.0 ± 0.0 0.0 ± 0.0 0.2 ± 0.5 >0.05

Bleeding on probing 

3 weeks 0.3 ± 0.5 0.4 ± 0.5 0.9 ± 0.7 >0.05

6 weeks 0.1 ± 0.3 0.1 ± 0.3 0.6 ± 0.7 <0.05

12 weeks 0.1 ± 0.3 0.2 ± 0.4 0.3 ± 0.5 >0.05

Crestal bone loss

0 week 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 >0.05

1 week 0.0 ± 0.1 0.1 ± 0.1 0.2 ± 0.1 <0.05

2 weeks 0.2 ± 0.1 0.3 ± 0.2 0.4 ± 0.2 <0.05

3 weeks 0.2 ± 0.1 0.5 ± 0.3 0.6 ± 0.3 <0.05

6 weeks 0.3 ± 0.1 0.6 ± 0.4 0.7 ± 0.6 <0.05

12 weeks 0.3 ± 0.1 0.6 ± 0.5 0.7 ± 0.5 <0.05

Table 3. Clinical and radiological parameters
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Figure 11. Graph of change of gingival index

      

         3 mm       4 mm       5 mm          3 mm       4 mm       5 mm

                     ( A )                                   ( B ) 

Figure 12. Clinical photograph of the implants at 

3 weeks (A) and 12 weeks (B) after implant placement.
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4. The smaller soft tissue punch size reduces crestal bone loss 

around implant.

  Radiographic evaluations confirmed a various amount of crestal bone loss in each 

group during healing process(Table 3). A significant difference in bone loss between 

the different soft tissue punch groups was noted and the amount of bone loss 

increased with increasing diameter(Fig 13, 14). The average bone loss in the 3 mm 

punch group was 0.2 ± 0.1 mm and 0.3 ± 0.1 mm after three weeks and three 

months, respectively. The corresponding values for the 4mm punch group were 0.5 ± 

0.3 and 0.6 ± 0.5. The corresponding values for the 5 mm punch group were 0.6 ± 

0.3 and 0.7 ± 0.5. There were statistically significant differences (P <0.05) for the 

intra- and inter-group comparisons.
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Figure 13. Graph of change of the crestal bone loss

  

        3 mm       4 mm       5 mm          3 mm       4 mm       5 mm
                    ( A )                                  ( B ) 

Figure 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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5. The length of the junctional epithelium is shorter in the smaller 

soft tissue punch size than using the larger one.

  The results of the histometric measurements are reported in Table 4. The mean 

height of the junctional epithelium (PM-aJE) was 1.2 mm, 1.5 mm, and 1.7 mm for 

the 3 mm, 4 mm and 5 mm punch groups, respectively (Fig 15). There was a 

statistically significant difference (P <0.05) between groups. The connective tissue 

compartment located between the aJE and the B, which is known as the “zone of 

connective tissue integration”, was 1.0 mm for the 3 mm punch group, 1.1 mm for 

the 4 mm punch group, and 1.2 mm for the 5 mm punch group. These differences 

were not statistically significant (P >0.05).
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3mm group 4 mm group 5 mm group P-values

PM-aJE (mm) 1.2 ± 0.3 1.5 ± 0.6 1.7 ± 0.5 <0.05

aJE-B (mm) 1.0 ± 0.2 1.1 ± 0.3 1.2 ± 0.3 >0.05

Table 4. Histometric parameters

        

            ( A )                      ( B )                     ( C )

Figure 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, 

x12)
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Ⅳ. Discussion

  Previously, in the conventional two-stage surgical approach, incisions around dental 

implant sites were designed to provide access to the underlying residual crest under 

direct visualization. From the surgical point of view, flap reflection is the most ideal 

approach for implant placement. But, it has been shown that flap elevation of the 

periosteum and placing releasing incisions can lead to adverse soft tissue changes as 

well as bone resorption in some cases.11,12,16 These adverse changes seems to be the 

most unpredictable aspect of implant surgery in the aesthetic zone. However, the 

application of the flapless approach involves site preservation techniques developed for 

immediate or delayed implant placement in areas of high esthetic concern. It limits 

surgical trauma to vital peri-implant soft tissue because the incision is very small 

resulting in the preservation of circulation, soft tissue architecture, and hard tissue 

volume at the site; decreased surgical time; improved patient comfort; and accelerated 

recuperation.17,18 In its simplest form, flapless surgery involves using tissue punch 

device to gain access to the alveolar ridge for implant placement or abutment 

connection. With appropriate conditions, the use of a tissue punch can make the soft 

tissue aspect of surgery more predictable.19

  Although tissue punch technique has numerous advantages and a simple protocol, 

the successful use of this technique requires advanced surgical judgement. The tissue 

punch technique is now well established, but most literature pertains to technique or 

case reports demonstrating hard tissue changes and survival but not soft tissue data.20-22 

The present study is the first to evaluate the effect of diameter of tissue punch on 

soft tissue. The aim of this study was to make clinical, radiological and histological 

observations of the relationship between tissue punch diameter and soft tissue healing 
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on peri-implant region.

  This study showed that the diameter of soft tissue punch is directly related to both 

the soft tissue profile and healing around implants in the first 12 weeks of healing. 

Firstly, the diameter of soft tissue punch significantly affect the morphology of soft 

tissue profile at the initial healing period. The literature suggests that tension or 

mechanical factors may be important in determining the final appearance of a scar.23-26 

After making circular incisions and abutment connection, the tension derived from the 

retraction of wound edges and the difference of diameter between tissue punch and 

abutment would occur.27 In this study, the group that had punch size smaller than 

abutment size demonstrated convex form of marginal gingiva, the group that had 

punch size larger than abutment size showed concave form of marginal 

gingiva(P<0.05; 0, 0.5, 1 week). If the size of the tissue punch was small, marginal 

gingiva would have uniform tension in all directions and tissue around abutment would 

offer close initial sealing in the initial period. Whereas, if the diameter of tissue punch 

is larger than that of abutment, there would be no soft tissue tension around implant.  

Therefore, initial tight seal would not be formed. However, the difference between 

groups became smaller as healing progressed, the profile of marginal gingiva became 

flat in all group since postoperative 2 weeks. This probably occurred because the 

tissue remodeling and adaptation occurred in healing process.

  The diameter of soft tissue punch significantly affected the change of soft tissue 

level, and the group with small punch underwent little change, when compared to the 

amount of change noted on other groups. The results showed that the group with 3 

mm soft tissue punch had the most stable results in soft tissue level. It is noteworthy 

that soft tissue levels generally increased 1 week after implant placement in all groups. 

The initial coronal migration of the tissue is most likely attributed to postoperative 

edema.28,29 The soft tissue level around implants in the group with 3 mm tissue punch 

increased by 0.5 mm at 1 week, and resolved to 0.0  mm by 12 weeks, indicating 

that the adjacent mucosa thickens following the surgery but returns to baseline. This 
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suggests that the clinical maturity of soft tissue is established in early healing stage.30 

Thus it is anticipated that soft tissue change might be small in this 3 mm tissue 

punch group in future. However tissue tearing may occur when drilling due to small 

tissue punch size. To minimize the possibility of tissue injury, in our experiment, 

modified drills that have only 0.5 mm cutting edge at terminal portion and blunted 

edge at other portion of drill were utilized, resulting minimal harmful irritation to 

adjacent tissue on drilling. On the other hand, the group with 5 mm tissue punch 

showed that the soft tissue level around implants increased by 0.9 mm at 1 week, and 

fell to -0.5 mm by 12 weeks. The reason for such a large variation in soft tissue 

level is due to inflammation caused by initial gap between abutment and mucosa. This 

structure of the gap would act as a plaque-retentive site, thereby increasing 

peri-implant mucositis and bone loss.31,32 

  Our study showed that when the mucosa was punched with a 3 mm tissue punch 

for 4 mm implant placement, the length of the junctional epithelium was shorter than 

when using a tissue punch with a diameter ≥4 mm; this indicated that the junctional 

epithelium extended more apically with the ≥4 mm tissue punch than with the 3 mm 

tissue punch. The more apically-positioned junctional epithelium was directly related to 

an increased probing depth around the implant, which may provide an environment 

that is conducive to peri-implantitis.33,34 There were more cases of peri-implantitis in 

the 4 mm or 5 mm tissue punch group than in the 3 mm tissue punch group, as 

confirmed by higher GI scores. The marginal bone resorption that was observed at the 

4 mm or 5 mm tissue punch sites in the present study is believed to be the results of 

the deep pocket depth.

 An explanation for the inferior peri-implant tissue healing at the 4 mm or 5 mm 

tissue punch sites might be that the gap was too large when the mucosa was punched 

with a tissue punch ≥4 mm in diameter. The gap between the implants and the 
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peri-implant mucosa was determined from the sizes of the soft tissue punch and 

healing abutment. The contact was tight when the mucosa was punched with a 3 mm 

tissue punch in cases using a 4.5 mm healing abutment. When the peri-implant 

mucosa was in tight contact with the implants after implant placement, the peri-implant 

mucosa healed quickly with little inflammation, as confirmed by the lower GI 

scores.35,36 This soft tissue seal may protect peri-implant tissue from factors released 

from plaque and also from the oral cavity.37-39 Small, clean, closed wounds are known 

to heal quickly with little scar formation, whereas large, open wounds heal slowly and 

with significant scarring.40-42 This principle can be applied to wounds around the 

flapless implants. The surrounding mucosa following the flapless procedure using a 

narrower tissue punch had smaller, cleaner and more closed wounds than that using a 

wider tissue punch. These neater wounds may improve the ability of the peri-implant 

mucosa to attach quickly to the surface of the implant following the procedure. 

Therefore, for optimal peri-implant mucosa healing, the implant should be in direct 

contact with the adjacent soft tissue, just as the implant needs to be in direct contact 

with the bone for optimal osseointegration. The results of the present study indicate 

that the optimal tissue punch size is slightly narrower than the healing abutment 

selected.

  It is reported that bone remodeling occurs rapidly during the early healing phase 

after implant placement for non-submerged implants and most changes in alveolar 

crestal bone levels adjacent to implants occur at the initial healing period43,44 The 

surgical manipulation of the site may cause tissue trauma resulting in bone 

remodeling.45 The degree of bone remodeling can be carried out by measuring the 

change of the most coronal bone-to-implant contact in the periapical x-rays.46 Our 

results indicate an crestal bone loss was related to soft tissue size and the amount of 
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bone loss increased with increasing diameter. The reason that the larger size of soft 

tisse punch had more crestal bone loss, as mentioned above, may be associated with 

the initial gap between abutment and mucosa, namely, lack of peri-implant soft tissue 

seal. Such a lack of mechanical seal would increase the possibility of infection and 

inflammatory infiltration, thereby bringing about bone loss.

  An interesting finding in this study was that there were statistically significant 

differences in the GI score among groups during the early healing phase (during the 

first three weeks after implant placement). However, no statistically significant 

differences were found in the score among groups after 12 weeks. The present study 

showed that inflammation occurring during the first three weeks of healing played a 

crucial role in early bone loss around the implants because most early bone loss 

occurred around the flapless implants during the first three weeks. The bone loss that 

occurred during the healing period is closely related to the degree and duration of 

inflammation and infections. Therefore, early implant bone loss can be prevented or 

minimized if soft tissue wounds around the implants heal quickly with little 

inflammation and scar tissue formation, conditions achieved when using a tissue punch 

slightly narrower than the selected healing abutment.

  Collectively, in this study, different diameters of tissue punches were to exposure 

the underlying bone, and a healing abutment was connected immediately after implant 

placement. Subsequently, clinical, radiological and histological parameters were 

measured in regards to soft tissue healing. The findings of this study demonstrated that 

the group with 3 mm tissue punch showed the most stable and predictable tissue 

healing in peri-implant region. The intimate soft tissue seal and less surgical trauma 

may be principal reasons for this esthetic outcome in peri-implant soft tissue zone. On 

the other hand, the groups with larger tissue punch size exhibited relatively adverse 
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healing aspects of soft and hard tissue with increased possibility of plaque 

accumulation and inflammation. So the effect of soft tissue punch size is important for 

enhancing mocosal health and esthetics. 

  The present study has several limitations, including small sample size and few 

division of groups. So, to investigate the detailed relationship of diameter between soft 

tissue punch and abutment, further groups according to soft punch size is required. 

Other controlled clinical trials with subgroups are recommended to expand the 

conclusions drawn in this study. However, despite these limitations, these results 

suggest that the diameter of soft tissue punch is a crucial factor for favorable tissue 

healing around implant, and also, the soft tissue punch that slightly narrower than the 

healing abutment utilized is recommended. 
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Ⅴ. Conclusion 

  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. Three fixtures were placed on each side of the canine 

mandible using 3 mm, 4 mm and 5 mm soft tissue punches, and then the peri-implant 

mucosa was evaluated using clinical, radiological and histometric parameters during 

subsequent healing periods.

  In conclusion, the size of the soft tissue punch plays an pivotal role in achieving 

intimate soft tissue sealing and optimal healing. Our findings support the use of tissue 

punch slightly narrower than the healing abutment itself to obtain better peri-implant 

tissue healing around flapless implants.
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Abstract in Korean (국문요약)

무피판 임플란트 수술에서 연조직 펀치의 크기가 

임플란트 주위 조직의 치유에 미치는 영향

이 두 형

연세대학교 대학원 의학과

( 지도교수 정승미 )

목적. 연조직 펀치를 이용한 무피판 임플란트 수술법은 임플란트를 식립할 부위에 

환상형의 절개를 필요로 한다. 이에 연조직 펀치의 사용을 위한 지침을 만드는 데 

도움을 주고자 성견의 하악에서 임플란트 주위 조직의 치유에 대한 연조직 

펀치의 영향을 조사하는 실험이 수행되었다. 

연구 설계. 6 마리의 성견에서 하악의 양측에 무치악의 평편한 치조제를 

만들었다. 3 개월 동안의 치유 기간 후, 3 mm, 4 mm, 5 mm 연조직 펀치를 

사용하여 절개하고 양측에 각각 3개의 임플란트(직경 4.0 mm)를 식립하였다. 

그리고 즉시 치유지대주(직경 4.5 mm)를 연결하였다. 그 후 치유 기간 동안 

임플란트 주위 점막을 임상적, 방사선학적 그리고 조직학적 방법으로 평가하였다. 

평가 요소는 치은 지수, 탐침시 출혈, 치주 탐침 깊이, 변연골 상실 그리고 

임플란트 주위 조직의 수직적인 변화이다.

결과. 임플란트 식립 후 치유 기간 동안에 3 mm, 4 mm, 5 mm 연조직 펀치 군 

사이에 접합 상피의 길이, 치주 탐침 깊이, 변연골 상실이 유의할 만한 차이가 
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관찰되었다(P < 0.05). 3 mm 연조직 펀치를 사용한 경우가 4 mm 이상의 연조직 

펀치를 사용한 것에 비해 상대적으로 접합 상피의 깊이는 짧았고, 치주 탐침 

깊이는 얕았으며, 변연골 흡수량이 적었다.

결론. 무피판 임플란트 수술에서 연조직 펀치의 직경은 최적의 연조직 밀폐의 

형성과 연조직의 치유에 있어 중요한 역할을 한다. 선택된 치유지대주보다 약간 

작은 직경의 연조직 펀치를 사용하는 경우 임플란트 주변 점막과 긴밀한 접촉을 

이룰 수 있고 창상 치유가 가장 양호 하다.

__________________________________________________________________________

핵심 되는 말: 임플란트, 무피판, 연조직 펀치, 임플란트 주위 조직  


