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Aim: This study aims to evaluate the clinical assessment 
results of periimplant soft tissue with morse taper (internal 
abutment connection). Methods: The study was conducted 
using a rapid review by searching the articles from PubMed 
NCBI and Cochrane by using keywords. All articles were 
selected by the year, duplication, title, abstract, full-text, and 
finally, all selected articles were processed for final review. 
Following clinical parameters were included; Periimplant 
Probing Pocket Depth (PPD), Plaque Score (PS), modified 
Plaque Index (mPI), Mucosal Thickness (MTh), Gingival Height 
(GH), periimplant mucosal zenith, Pink Esthetic Score (PES), 
Bleeding On Probing (BOP), Sulcus Bleeding Index (SBI), and 
modified Gingival Index (mGI). Results: 9 selected articles 
were obtained from the initial literature searching count of 
70 articles. The overall samples included 326 morse taper 
implants. Based on the evaluation, 3 out of 4 articles reported 
pocket depth < 4 mm, no bleeding was reported in 2 out of 4 
articles. 4 out of 4 articles reported low plaque accumulation, 
low soft tissue recession was reported in 3 out of 3 articles, 
and 4 out of 4 articles reported acceptable PES values. 
Conclusion: The evaluations indicate that the morse taper 
(internal abutment connection) has favorable assessment 
results based on various clinical parameters.
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Introduction

Dental implants have been widely used for the replacement of missing teeth1. The 
survival rate of dental implant treatment for five years reached 96.3%2. However, this 
treatment still caused several complications such as; technical complications or 
screw loosening 8.8%; soft tissue complications 7.1%; marginal bone loss 5.2%; and 
aesthetic complications 7.1%2.

The implant system can be differentiated based on the material used in dental 
implants, surface topography, morphology, and geometry of the abutment connec-
tion3. The geometry of the abutment connection influences the incidence of screw 
loosening and may play a crucial role of the bacterial composition in the neck area 
of   the implant4. The formation of microgap due to bacterial leakage on the abutment 
connection causes microleakage to occur5. Microleakage allows penetration and 
accumulation of bacteria through the microgap which leads the periimplant soft tis-
sue inflammation5. Therefore, this can affect the stability of marginal bone, periim-
plant soft tissue, and aesthetics condition5.

Basically, the geometry of the abutment connection is divided into external con-
nection and internal connection1. External connection was first implemented in the 
Branemark implant system and has a hexagonal structure3,6. Internal connection 
has several variants, including internal hexagon and morse taper7. Morse taper 
abutment connection that was placed in the anterior maxilla had the lowest global 
annual failure rate (0.2%)8. This design can reduce microgap and micromovement 
formation due to its ability to resist leakage9. Therefore, better load distribution on 
the abutment connection obtained and minimal marginal bone loss observed with 
morse taper9.

The stability of periimplant soft tissue is one of the key aspects of successful dental 
implant treatment because it provides sealing ability and stability of the marginal 
bone, prevents penetration of oral microorganisms, and enables good aesthetic 
results10. A considerable amount of literature from NCBI PubMed and Cochrane 
databases regarding morse taper internal abutment connection have been pub-
lished. However, no previous study has been conducted using a rapid review method 
for evaluating the periimplant soft tissue. Based on the explanation that has been 
presented, this paper aims to systematically evaluate the clinical assesment results 
of periimplant soft tissue using morse taper (internal abutment connection) with the 
rapid review method.

Material and Methods
This rapid review was performed according to the PRISMA (Preferred Report-
ing Items for Systematic Reviews and Meta-analyses) statement (Figure 1)11,12. 
Selected articles were English language articles between 2009-2019 that dis-
cussed morse taper and the clinical assesment result of periimplant soft tissue 
with a minimum follow-up period of 12 months. Non full -text article and narrative 
review were excluded.
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An electronic search through PubMed NCBI and Cochrane was conducted using the 
Boolean Operators method with keywords “(((((morse taper[Title/Abstract]) OR con-
ical interface[Title/Abstract]) OR conical connection[Title/Abstract])) AND (((periim-
plant[Title/Abstract]) OR soft tissue[Title/Abstract])) AND clinical[Title/Abstract]”. All 
articles were selected by the year, duplication, title, abstract, full-text, and finally, all 
articles were obtained and analyzed using the thematic analysis method.

Following data were assessed: Periimplant Probing Pocket Depth (PPD), Bleeding On 
Probing (BOP), Sulcus Bleeding Index (SBI), modified Gingival Index (mGI), modified 
Plaque Index (mPI), Plaque Score (PS), Mucosal Thickness (MTh), Gingival Height 
(GH), periimplant mucosal zenith, and Pink Esthetic Score (PES). Levels of evidence 
were identified using the Strength of Recommendation Taxonomy (SORT).

Results
Through the literature searching, 70 articles were identified, selected by the year, 
duplication, title, and abstract. Finally, 9 full-text articles matched the inclusion criteria 
and were processed for the final review (Figure 1)13-21. Five articles were randomized 
controlled trials (SORT level of evidence-1)13,15,16,19,20. Three articles were prospective 
cohort studies (SORT level of evidence-2)14,17,18. One case series article (SORT level 
of evidence-3)18. The overall samples included 326 morse taper connection implants 
(MT); 151 non-morse taper internal connection implants (NMTI); and 69 non-morse 
taper external connection implants (NMTE)13-21. Table 2 presents the results of clinical 
periimplant soft tissue assessment parameters obtained from selected articles.

Figure 1. Flowchart of the study selection process
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Favorable PPD results with morse taper were reported in 3 out of 4 articles (75%). 
Cooper et al.13 (2019) found PPD ≥ 4 mm the least occurred with morse taper. Three 
studies reported the PPD averages of 1.36 ± 0.7 mm, 2.6 ± 0.46 mm, and 3.1 mm15,18,21.

No bleeding presence on most of the periimplant soft tissue surfaces was reported in 
2 out of 4 articles (50%). Pessoa et al.15 (2017) stated low mGI Score in the evaluated 
region with morse taper. Heydecke et al.14 (2019) observed no bleeding occurred in 
80.7% of surfaces and another study by Pozzi et al.20 (2014) reported no bleeding 
found on all surfaces. On the contrary, as stated by Cosyn et al.18 (2016) bleeding was 
found in 32% of periimplant soft tissue surfaces.

Low plaque accumulation was reported in 4 out of 4 articles (100%). Pozzi et al.20 
(2014) found a slight plaque accumulation in one morse taper implant after one year 
in function. Cosyn et al.18 (2016) stated that the PS was on average of 15% after 5 
years follow-up period. Heyecke et al.14 (2015) found no plaque accumulation in 66.9% 
implants. A study by Gultekin et al.21 (2013) stated the mean mPI value was 0.64 ± 0.28 
after 12 months follow-up period.

Low soft tissue recession was reported in 3 out of 3 articles (100%). Kaminaka et 
al.17 (2015) stated that among other designs, morse taper showed the lowest gin-
gival height reduction, which was - 0.06 ± 0.10 mm. Cooper et al.13 (2019) reported 
periimplant mucosal zenith reduction of less than 5 mm found in 80% of implants with 
morse taper. Pessoa et al.15 (2017) reported the average MTh value of 2.27 ± 0.85 mm 
after implant placement.

Acceptable PES values were reported in 4 out of 4 articles (100%). Two studies that 
assessed PES in implants with morse taper internal connection and non-morse taper 
internal connection, stated that there was no significant difference and both types of 
abutment connection had equally good PES values13,16. Other authors reported PES 
value with the averages of 9.87 ± 2.19 and 11.1814,18.

Discussion
The examinations of PPD and BOP have been considered as the assessment to define 
a successful dental implant treatment22-24. Takei and Carranza4 (2019) stated that 
pocket depth around 3 mm without any presence of bleeding on all surfaces could be 
identified as a healthy periimplant soft tissue condition. In this review, several studies 
showed the average of PPD ≤ 3.1 mm15,18,21 Low percentages of BOP and SBI were 
also found14,20.

This result might be explained by the concept of morse taper connection, which is a 
particular kind of internal abutment connection with a matching conical or taper shape 
and an equal angle (5-16° of conicity) between the wall of abutment and the implant3. 
This creates an intimate contact and a significant amount of mechanical friction lock-
ing. Hence, this design can stabilize under static load, eliminates microgap below 
dynamic load, and prevents micromovement14. Recent study reported that no type 
of abutment connection could 100% prevent microleakage25. However, the microgap 
formed in morse taper (2-3 μm) was smaller than in external connection (10 μm), 
which pointed out that morse taper had a better bacterial seal compared to the exter-
nal connection6,26-30. Bacterial contamination through microgap causes an inflamma-
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tory reaction in the periimplant soft tissue and triggers an osteoclastic process that 
may precipitate on marginal bone resorption around the implant5,15,31. Gingival reces-
sion due to bone resorption caused by the absence of supracrestal connective tissue 
as established in periodontal tissue leads the periimplant soft tissue to thoroughly rely 
on the supporting marginal bone4. This view is supported by the recent systematic 
review by Caricasulo et al.9 (2018) who stated that the least marginal bone loss was 
found in the internal connection, especially in the morse taper.

Favourable periimplant soft tissue assessment results in this review are likely to 
be related to the optimal support from the marginal bone due to low bone resorp-
tion13,15,17,20. Consequently, a healthy periimplant soft tissue condition and a satisfac-
tory aesthetic result will be obtained15. This is consistent with that of Kaminaka et al.17 
(2015) who concluded that morse taper was more effective in preserving the stability 
of the periimplant hard and soft tissue. Another factor that might influence this con-
dition is the presence of platform switch, which is a concept of the placement of nar-
rower diameter abutment. Therefore, if the bacterial contamination on the microgap 
persists; a certain distance between the microgap and the neck of the implant that 
attached to the marginal bone will be maintained15. Hence, minimal marginal bone 
resorption obtained and adequate biological width will be established15. This accords 
with another study by Macedo et al.26 (2016), that reported low marginal bone resorp-
tion and wide biological width observed in apical and lateral directions with morse 
taper and platform switch abutment.

In this article, all types of abutment connections reported acceptable PES results13,14,16,18. 
However, only some appeared to be in healthy periimplant soft tissue conditions and 
some of the results showed the presence of bleeding on probing and pocket depth 
≥ 4 mm which may lead to periimplant mucositis and periimplantitis20,21. According to 
some studies, there were several factors other than the variation of the implant abut-
ment connection that may influence the PES results such as, the presence of implant 
thread, the surface roughness of the implant neck, tissue biotype, and the experience 
of the clinicians15,16. Dani et al.32 (2018) found that higher soft tissue recession was 
observed with inexperienced clinicians after 3 years following implant placement. 
Time may also play as a contributing factor to this outcome. Cosyn et al.18 (2016) 
stated that recession more than 1 mm was found in 3 out of 17 implants after 5 years 
following implant placement, which caused a significant change in PES results. This 
finding seems to be consistent with a study by Pozzi et al.20 (2014) which stated that 
statistically significant results may be obtained by the longer research period.

High plaque accumulation within the study period may increase the risk of periimplant 
disease33. likewise, Dhir34 (2013) and Prado et al.25 (2016) stated that bacterial contam-
ination might exist in the implant abutment connection causing fluid leakage into the 
microgap and reduce the mechanical friction between surfaces. Therefore, this could 
affect the periimplant soft and hard tissue condition25,34. Better sealing capability from 
morse taper can reduce microgap and prevent any leakage6. This view is supported 
by low plaque accumulation results around the periimplant soft tissue surfaces with 
morse taper in this review14,18,35. In contrast to earlier findings, recent study have failed 
to demonstrate significant changes of plaque index results between morse taper 
(0.64 ± 0.28) and internal connection (0.61 ± 0.36)21. Mishra et al.6 (2017) stated that 
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implant abutment connection plays an important role in preventing bacterial leakage. 
However, infiltration of inflammatory substances may occur regardless of the amount 
of plaque accumulation6. A possible factor that may increase the formation of bio-
films other than the type of connection is the implant surface roughness ≥ 0.2 µm34.

A limitation of this study is that only a few articles have assessed the role of implant 
abutment connection towards periimplant soft tissue condition in 5 years follow-up 
period with comprehensive assessment and randomized control trial method. Another 
source of uncertainty is the varied specifications of morse taper that came from sev-
eral implant systems. Therefore, it is difficult to determine which factors have a sig-
nificant impact on the assessment results. Future researches on the current topic are 
therefore suggested.

In conclusion, the results of this evaluation indicate that the morse taper (internal 
abutment connection) has favorable assessment results based on various clinical 
parameters such as; PPD; PS; mPI; MTh; GH; periimplant mucosal zenith; and PES. 
The low percentage of bleeding around periimplant soft tissue surfaces were reported 
from the assessment of BOP, SBI, and mGI examinations.

Acknowledgment
The authors appreciate the financial support for this review provided by LPDP, Ministry 
of Finance, Republic of Indonesia.

References

1.  Goiato MC, Pellizzer EP, da Silva EVF, Bonatto L da R, dos Santos DM. Is the internal connection 
more efficient than external connection in mechanical, biological, and esthetical point of views? a 
systematic review. Oral Maxillofac Surg. 2015 Sep;19(3):229-42. doi: 10.1007/s10006-015-0494-5.

2.  Jung RE, Zembic A, Pjetursson BE, Zwahlen M, Thoma DS. Systematic review of the survival rate 
and the incidence of biological, technical, and aesthetic complications of single crowns on implants 
reported in longitudinal studies with a mean follow-up of 5 years. Clin Oral Implants Res. 2012 Oct;23 
Suppl 6:2-21. doi: 10.1111/j.1600-0501.2012.02547.x.

3.  Ceruso FM, Barnaba P, Mazzoleni S, Ottria L, Gargari M, Zuccon A, et al. Implant-abutment 
connections on single crowns: a systematic review. Oral Implantol (Rome). 2017 
Jan 21;10(4):349-53. doi: 10.11138/orl/2017.10.4.349.

4.  Takei N, Carranza K. Clinical periodontology. 13th ed. Philadelphia: Elsevier; 2019. p.732-858.

5.  Romanos GE, Delgado‐Ruiz R, Sculean A. Concepts for prevention of complications in implant 
therapy. Periodontol 2000. 2019 Oct;81(1):7-17. doi: 10.1111/prd.12278.

6.  Mishra SK, Chowdhary R, Kumari S. Microleakage at the different implant abutment 
interface: a systematic review. J Clin Diagnostic Res. 2017 Jun;11(6):ZE10-5. 
doi: 10.7860/JCDR/2017/28951.10054.

7.  Malet J, Mora F, Bouchard P. Implant dentistry at a glance. UK: Wiley-Blackwell; 2012. p.1-25.

8.  Vetromilla BM, Brondani LP, Pereira-Cenci T, Bergoli CD. Influence of different implant-abutment 
connection designs on the mechanical and biological behavior of single-tooth implants in the 
maxillary esthetic zone: a systematic review. J Prosthet Dent. 2019 Mar;121(3):398-403.e3. 
doi: 10.1016/j.prosdent.2018.05.007.



9

Lasminingrum et al.

9.  Caricasulo R, Malchiodi L, Ghensi P, Fantozzi G, Cucchi A. The influence of implant-abutment 
connection to peri-implant bone loss: a systematic review and meta-analysis. Clin Implant Dent Relat 
Res. 2018 Aug;20(4):653-64. doi: 10.1111/cid.12620.

10.  Garabetyan J, Malet J, Kerner S, Detzen L, Carra MC, Bouchard P. The relationship between dental 
implant papilla and dental implant mucosa around single-tooth implant in the esthetic area: a 
retrospective study. Clin Oral Implants Res. 2019 Dec;30(12):1229-37. doi: 10.1111/clr.13536.

11.  Tricco AC, Langlois E V, Straus SE, editors. Rapid reviews to strenghthen health policy and systems: a 
practical guide. Geneva: World Health Organisation; 2017. p.1-34.

12.  Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred reporting items for systematic 
reviews and meta-analyses: the PRISMA statement. J Clin Epidemiol. 2009 Oct;62(10):1006-12. 
doi: 10.1016/j.jclinepi.2009.06.005.

13.  Cooper LF, Reside G, Stanford C, Barwacz C, Feine J, Nader SA, et al. Three-Year Prospective 
Randomized Comparative Assessment of Anterior Maxillary Single Implants with Different Abutment 
Interfaces. Int J Oral Maxillofac Implants. 2019 Jan/Feb;34(1):150-8. doi: 10.11607/jomi.6810.

14.  Heydecke G, Mirzakhanian C, Behneke A, Behneke N, Fügl A, Zechner W, et al. A prospective 
multicenter evaluation of immediately functionalized tapered conical connection implants for 
single restorations in maxillary anterior and premolar sites: 3-year results. Clin Oral Investig. 2019 
Apr;23(4):1877-85. doi: 10.1007/s00784-018-2614-8.

15.  Pessoa RS, Sousa RM, Pereira LM, Neves FD, Bezerra FJB, Jaecques SVN, et al. Bone remodeling 
around implants with external hexagon and morse-taper connections: a randomized, controlled, split-
mouth, clinical trial. Clin Implant Dent Relat Res. 2017 Feb;19(1):97-110. doi: 10.1111/cid.12437.

16.  Barwacz C, Stanford C, Diehl U, Cooper L, Feine J, McGuire M, et al. Pink esthetic score outcomes 
around three implant-abutment configurations: 3-year results. Int J Oral Maxillofac Implants. 
2018;33(5):1126-35. doi: 10.11607/jomi.6659.

17.  Kaminaka A, Nakano T, Ono S, Kato T, Yatani H. Cone-beam computed tomography evaluation of 
horizontal and vertical dimensional changes in buccal peri-implant alveolar bone and soft tissue: 
a 1-year prospective clinical study. Clin Implant Dent Relat Res. 2015 Oct;17 Suppl 2:e576-85. 
doi: 10.1111/cid.12286.

18.  Cosyn J, Eghbali A, Hermans A, Vervaeke S, De Bruyn H, Cleymaet R. A 5-year prospective study 
on single immediate implants in the aesthetic zone. J Clin Periodontol. 2016 Aug;43(8):702-9. 
doi: 10.1111/jcpe.12571.

19.  McGuire M, Scheyer E, Ho D, Stanford C, Feine J, Cooper L. Esthetic outcomes in relation to 
implant-abutment interface design following a standardized treatment protocol in a multicenter 
randomized controlled trial-a cohort of 12 cases at 1-year follow-up. Int J Periodontics Restor Dent. 
2015;35(2):149-59. doi: 10.11607/prd.2341.

20.  Pozzi A, Tallarico M, Peter K M. Three-year post-loading results of a randomised, controlled, 
split-mouth trial comparing implants with different prosthetic interfaces and design in partially 
posterior edentulous mandibles. Eur J Oral Implantol. 2014 Spring;7(1):47-61.

21.  Gultekin BA, Gultekin P, Leblebicioglu B, Basegmez C, Yalcin S. Clinical evaluation of marginal bone 
loss and stability in two types of submerged dental implants. Int J Oral Maxillofac Implants. 2013 
May-Jun;28(3):815-23. doi: 10.11607/jomi.3087.

22.  Ivanovski S, Lee R. Comparison of peri-implant and periodontal marginal soft tissues in health and 
disease. Periodontol 2000. 2018 Feb;76(1):116-30. doi: 10.1111/prd.12150.

23.  Hämmerle CHF, Schou S, Holmstrup P, Hjorting‐hansen E, Lang NP. Plaque‐induced marginal 
tissue reactions of osseointegrated oral implants: a review of the literature. 1992 Dec;3(4):149-61. 
doi: 10.1034/j.1600-0501.1992.030401.x.



10

Lasminingrum et al.

24.  Atassi F. Periimplant probing: positives and negatives. Implant Dent. 2002;11(4):356-62. 
doi: 10.1097/00008505-200211040-00015.

25.  Prado A, Pereira J, Henriques B, Benfatti C, Magini R, López-López J, et al. Biofilm affecting 
the mechanical integrity of implant-abutment joints. Int J Prosthodont. 2016;29(4):381-3. 
doi: 10.11607/ijp.4759.

26.  Macedo JP, Pereira J, Vahey BR, Henriques B, Benfatti CAM, Magini RS, et al. Morse taper 
dental implants and platform switching: the new paradigm in oral implantology. Eur J Dent. 
2016;10(1):148-54. doi: 10.4103/1305-7456.175677.

27.  Petris GP, Carli JP De, Paranhos LR, Santos PL, Benetti P, Walber M, et al. Morse taper 
performance: a finite element analysis study. Clinics (São Paulo). 2019 Mar 25;74:e852. 
doi: 10.6061/clinics/2019/e852.

28.  Tripodi D, D’Ercole S, Iacullif F, Piattelli A, Perrotti V, Iezzi G. Degree of bacterial microleakage at the 
implant abutment junction in cone morse tapered implants under loaded and unloaded conditions. J 
Appl Biomater Funct Mater. 2015 Dec 18;13(4):e367-71. doi: 10.5301/jabfm.5000247.

29.  Dayrell A, Noritomi P, Takahashi J, Consani R, Mesquita M, dos Santos M. Biomechanical analysis of 
implant-supported prostheses with different implant-abutment connections. Int J Prosthodont. 2015 
Nov-Dec;28(6):621-3. doi: 10.11607/ijp.4258.

30.  Da Silva-Neto JP, Prudente MS, Dantas TS, Senna PM, Ribeiro RF, Das Neves FD. Microleakage at 
different implant-abutment connections under unloaded and loaded conditions. Implant Dent. 2017 
Jun;26(3):388-92. doi: 10.1097/ID.0000000000000568.

31.  Mangano C, Mangano F, Shibli JA, Tettamanti L, Figliuzzi M, D’Avila S, et al. Prospective evaluation 
of 2,549 morse taper connection implants: 1- to 6-year data. J Periodontol. 2011 Jan;82(1):52-61. 
doi: 10.1902/jop.2010.100243.

32.  Dani S, Prabhu A, Jain KV, Dugad S, Sindhe JR, Patil SR. Esthetic evaluation of maxillary anterior 
single-tooth implant by dental specialists and non-dental personnel. Int Dent Med J Adv Res. 
2018;4(1):1-6. doi: 10.15713/ins.idmjar.82.

33.  Sanz-Martín I, Sanz-Sánchez I, Noguerol F, Cok S, Ortiz-Vigón A, Sanz M. Randomized controlled 
clinical trial comparing two dental implants with different neck configurations. Clin Implant Dent 
Relat Res. 2017 Jun;19(3):512-22. doi: 10.1111/cid.12482.

34.  Dhir S. Biofilm and dental implant: the microbial link. J Indian Soc Periodontol. 2013 Jan;17(1):5-11. 
doi: 10.4103/0972-124X.107466.

35.  Pozzi A, Agliardi E, Tallarico M, Barlattani A. Clinical and radiological outcomes of two implants with 
different prosthetic interfaces and neck configurations: randomized, controlled, split-mouth clinical 
trial. Clin Implant Dent Relat Res. 2014 Feb;16(1):96-106. doi: 10.1111/j.1708-8208.2012.00465.x.

36.  Barwacz CA, Stanford CM, Diehl UA, Qian F, Cooper LF, Feine J, et al. Electronic assessment of 
peri-implant mucosal esthetics around three implant-abutment configurations: a randomized clinical 
trial. Clin Oral Implants Res. 2016 Jun;27(6):707-15. doi: 10.1111/clr.12640.


