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Introduction

Implant supported prostheses can predictably replace missing 
teeth. Implant dentistry has shown promising outcomes 
of  osseointegration; however, mechanical and biological 
complications commonly occur. The most commonly 
occurring mechanical complication is abutment screw 
loosening, since it is the weakest part of  the implant. The 
connections between the implant parts should be stable, as 
it is important for the success of  the treatment. A review by 
Goodacre et al. indicated that “screw loosening occurs in 8% 
of  cases and can reach up to 45% in single crowns. Moreover, 
abutment screw loosening can cause other complications such 
as screw fracture, marginal gap, peri‑implantitis, microbial 
leakage, crown loosening, and patient discomfort.” There are 
many factors that affect abutment screw loosening, which are 
critically reviewed in this article.[1‑8]

Factors Affecting Abutment Screw Loosening

Screw length: One study recommends a long screw with more 
threads to increase screw retention,[9] while two other studies 
recommend the opposite. Of  these two studies, the first one 
concluded that when a minimum length abutment screw was 
used (1.4 mm; 3.5 threads) there was hardly any difference in 
screw loosening post oblique cyclic loading compared with 
longer abutment screws.[10] The other study concluded that under 
thermal stress, there was no significant effect on torque when a 
minimum length screw was used (1.4 mm; 3.5 threads).[11]

Angulations of  the abutment: Hotinski E et al.[12] concluded that 
angulation‑correcting implants resisted screw loosening greater 
than the straight implants. On the other hand, another study 
found a significant difference in removal torque values (RTV) 
in external hex abutments, but not in internal hex abutments.[13]

Implant diameter: A cross‑sectional study concluded that the 
occurrence of  screw loosening is less in wider diameter implants 
than in standard implants.[14] Other study found that standard 
diameter implants had less screw loosening, but that these results 
were not significantly different.[15]
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Implant treatment process: Contamination by blood and saliva 
can affect screw joint stability. In one study, RTV in groups 
contaminated with saliva was significantly lower than in the non‑
contaminated group, and chlorhexidine application was preferred 
because it would reduce screw loosening.[16] Another study did 
not recommend using any lubricant because it would not improve 
the implant‑abutment connection and might contaminate the 
connection.[17] Other factors can also affect joint stability. Gold 
coated screws are better than non‑coated ones at preventing 
loosening,[18] and the introduction of  a conical spring washer to a 
gold screw can additionally improve the resistance to loosening.[19] 
Yet another study concluded that the area should be dry during 
the insertion of  the abutment,[20] and another recommends using 
a screw with a diamond‑like coating reduces the occurrence of  
screw loosening.[21]

Microleakage: A study used three types of  abutments: “internal 
hex titanium, internal hex zirconium, and Morse tapered 
titanium”, and found that microleakage was significantly higher 
in both types of  internal hex type. This study also concluded 
that microleakage increases the incidence of  screw loosening.[22]

Abutment collar length: An in‑vitro study compared screw 
loosening under cyclic loading with different abutment collar 
lengths and concluded that increase in the abutment collar length 
is directly proportional to increased screw loosening.[23]

Abutment screw retightening: A study concluded that settling 
has a significant effect on screw loosening. According to Bulaqi 
HA et al.[24], retightening of  the screw after initial tightening can 
decrement the settling effect, thereby reducing screw loosening, 
and Siamos G & colleagues[25] concluded that retightening the 
screw 10 minutes after the initial torque can be considered a 
strategy in standardized implant placement. Another study found 
greater retightening efficiency in the internal hex than in the 
external hex.[26] Yet another study concluded that retightening of  
the screw significantly increases the loosening torque and reduces 
screw loosening for both titanium and gold screws.[27] Attiah et 
al.[28] conducted a study to assess the effect of  dynamic cyclic 
loading on screw loosening in retightened screws.

Anti‑rotation resistance features: Two studies concluded that the 
addition of  anti‑rotation features, such as notches or micro‑stops, 
prevents abutment rotation and reduces screw loosening.[29,30]

Abutment screw head shape: Two studies concluded that the 
shape of  the abutment screw head has a remarkable impact 
on torque loosening. The first study found significantly more 
screw loosening with the double conical head than with the 
conical head, while the loss of  torque value was higher with the 
conical head than with the conventional head. The second study 
concluded that loss of  torque value was significantly higher with 
the conical head than with the flat head.[31,32]

Implant abutment connection designs: One study concluded 
that the conical connection has better screw stability than the 

internal hex. However, a systematic review on screw loosening 
concluded that internal hex is better than external hex.[15,33‑34] Lee 
SW et al.[35] did a study to compare the axial displacement of  the 
hexagonal and conical abutment in internal conical connection 
implant after screw tightening and cyclic loading.

Lateral screw loosening: Lateral forces exerted on implants 
appear to increase the incidence of  screw loosening.[14,36]

Repeated closing and opening of  the abutment screw and application 
of  a new screw: The frequency of  closing and opening of  the 
abutment screw should be reduced during laboratory and clinical 
procedures.[37,38] Minimizing the frequency of  screw retightening is 
of  critical value than replacing the screw.[39] While one study advises 
utilization of  a new screw after 10 screw insertions.[40] The above 
mentioned studies and Xiao H et al.[41] consider retightening the 
abutment screw as an acceptable procedure and do not recommend 
replacing the screw routinely in dental practice.

Fit of  the prosthesis: Ill‑fitting prostheses can have a significant 
effect on screw loosening; therefore, techniques that improve the 
fit should be employed to reduce screw loosening.[42]

Different interchangeable abutments: Since original abutments 
generally have the best fit and there is low torque reduction after 
cyclic loading, it is recommended that original abutments produced 
by the same company as of  implants should be utilized.[43‑45]

Sealing techniques: A study that tested hand‑tightening and 
sealing of  the screw access based on the impression material 
and use of  a cotton pellet concluded that these techniques do 
not reduce or inhibit screw loosening.[46]

Torque value: One study concluded that torque value has a 
significant effect on screw loosening and recommended that the 
torque value should be more than 10 Ncm for gold screws.[47] 
Study by Siamos G et al.[25] recommended increasing the torque 
value to above 30 Ncm to reduce screw loosening, stating that 
the torque value should be more than the value recommended by 
the manufacturer. Kim KS and Lim YJ[48] studied the abutment 
settling into the implants and the torque value removal under 
static loading. They concluded that loss of  preload due to the 
settling effect can lead to screw loosening.

Different prosthetic screws: A study compared gold screws 
and titanium screws, and after 6 months of  clinical masticatory 
simulation, the titanium screws showed higher stability because 
of  their lower plastic deformation.[49]

Implants‑to‑units ratio: A study concluded that a higher implants‑
to‑units ratio affects screw stability more than a lower implants‑
to‑units ratio; screw loosening increased at higher ratios.[50]

Internal connection length: Kim JS et al.[51] in their study 
concluded that this factor has no significant effect on screw 
loosening. 
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Use of  different materials for the prosthesis: Bacchi A et al.[42] 
compared metal ceramic and metal acrylic resin and deduced 
that the type of  material has significant effect on the torque 
value, with metal ceramic resin showing less screw loosening 
than metal acrylic resin.

Tightening techniques: A study compared the following four 
techniques:
1‑ Torque value of  32 Ncm (control)
2‑ Torque value of  32 Ncm while holding the torque meter for 

20 seconds
3‑ Torque value of  32 Ncm with re‑torque applied after 10 

minutes
4‑ Torque value of  32 Ncm while holding the torque meter for 

20 seconds, and re‑torquing after 10 minutes.

Conventional titanium screws and diamond‑like carbon screws 
were both used. This study concluded that the application of  
a conventional titanium screw has greater importance than 
the tightening technique, which did not affect screw loosening 
greatly.[52]

Use of  different UCLA‑type abutments: A study concluded that 
after one year of  mechanical cycling, there was a loss of  torque 
value in both cast and pre‑machined abutments, but there was 
no significant difference between them.[53]

Width of  the occlusal table: When one implant is used to replace 
a missing molar, narrowing the occlusal table is beneficial to 
reduce screw loosening.[54]

Daily temperature changes of  the abutment: Yeo IS et al.[55] 
concluded that “daily temperature change has no significant effect 
on screw loosening when the length of  the abutment screw is at 
least 1.4 mm (3.5 threads).”

Tissue entrapment: Tissue entrapment in the middle of  the 
implant and the abutment has a “significant effect on screw 
loosening in external hex implants.” When the tissue is thicker, 
screw loosening will increase. Internal hex implants are less 
affected by tissue entrapment.[56]

A long span retrospective study was conducted by Lee KY et 
al.[57] to determine the incidence and pattern of  screw loosening 
in dental implants. They concluded that the incidence differs 
significantly based on the position of  implant placement, the 
type of  implant and manufacturer, implant diameter, the type 
of  implant–abutment connection, the type of  retention in the 
implant prosthesis, and the type of  implant prosthesis. 

To enhance the shelf  life of  implant, abutment screw and abutment 
connection; ceaseless attempts are being made to reduce the 
problems commonly associated with dental implant oriented 
surgeries. The clinician/implantologist aims to identify the factors 
likely to cause screw loosening and focuses to prevent other possible 
obstacles encountered during the dental implant treatment.

Conclusion

The loss of  torque value or screw loosening proves to be the 
most common mechanical hindrance faced by clinicians in 
dental practice. There are many factors that could increase or 
decrease the occurrence of  this complication. This article has 
reviewed major factors that can have an effect on abutment screw 
loosening, which should be known by all clinicians who place 
implants or prosthetically restore them. Results of  this review 
show that there is limited consensus on optimal procedures for 
minimizing abutment screw loosening in implants. In addition, 
several key factors have few studies that specifically compared 
different practices. More studies are needed to reach clear 
conclusions regarding methodologies abolishing screw loosening.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

References

1. Goodacre CJ, Kan JY, Rungcharassaeng K. Clinical 
complications of osseointegrated implants. J Prosthet Dent 
1999;81:537‑52.

2. Merz BR, Hunenbart S, Belser UC. Mechanics of the implant‑
abutment connection: An 8‑ degree taper compared to a butt 
joint connection. Int J Oral Maxillofac Implants 2000;15:519‑
26.

3. Misch CE. Dental Implant Prosthetics. 2nd ed. St. Louis: 
Mosby/Elsevier; 2014, p. 726.

4. Patterson EA, Johns RB. Theoretical analysis of the fatigue 
life of fixture screws in osseointegrated dental implants. 
Int J Oral Maxillofac Implants 1992;7:26‑33.

5. Goodacre CJ, Bernal G, Rungcharassaeng K, Kan JY. Clinical 
complications with implants and implant prostheses. J 
Prosthet Dent 2003;90:121‑32.

6. Cardoso M, Torres MF, Lourenco EJ, de MoraesTelles D, 
Rodrigues RC, Ribeiro RF. Torque removal evaluation of 
prosthetic screws after tightening and loosening cycles: 
An in vitro study. Clin Oral Implants Res 2012;23:475‑80.

7. Broggini N, McManus LM, Hermann JS, Medina R, Schenk RK, 
Buser D, et al. Peri‑implant inflammation defined by the 
implant‑abutment interface. J Dent Res 2006;85:473‑8.

8. O’Mahony A, MacNeill SR, Cobb CM. Design features that 
may influence bacterial plaque retention: A retrospective 
analysis of failed implants. Quintessence Int 2000;31:249‑
56.

9. Kanneganti KC, Vinnakota DN, Pottem SR, Pulagam M. 
Comparative effect of implant‑abutment connections, 
abutment angulations, and screw lengths on preloaded 
abutment screw using three‑dimensional finite element 
analysis: An in vitro study. J Indian Prosthodont Soc 
2018;18:161‑7.

10. Lee JH, Cha HS. Screw loosening and changes in removal 
torque relative to abutment screw length in a dental implant 
with external abutment connection after oblique cyclic 
loading. J Adv Prosthodont 2018;10:415‑21.



Alsubaiy: Loosening of abutment screw

Journal of Family Medicine and Primary Care 5493 Volume 9 : Issue 11 : November 2020

11. Yeo IS, Lee JH, Kang TJ, Kim SK, Heo SJ, Koak JY, et al. The 
effect of abutment screw length on screw loosening in 
dental implants with external abutment connection after 
thermocycling. Int J Oral Maxillofac Implants 2014;29:59‑62.

12. Hotinski E, Dudley J. Abutment screw loosening in 
angulation‑correcting implants: An In Vitro study. J Prosthet 
Dent 2019;121:151‑5.

13. Ha CY, Lim YJ, Kim MJ, Choi JH. The influence of abutment 
angulation on screw loosening of implants in the anterior 
maxilla. Int J Oral Maxillofac Implants 2011;26:45‑55.

14. Londhe SM, Gowda EM, Mandlik VB, Shashidhar MP. Factors 
associated with abutment screw loosening in single implant 
supported crowns: A cross‑sectional study. Med J Armed 
Forces India 2020;76:37‑40.

15. Sammour SR, Maamoun El‑sheikh M, Aly El‑Gendy A. Effect 
of implant abutment connection designs, and implant 
diameters on screw loosening before and after cyclic 
loading: In Vitro study. Dent Mater 2019;35:e265‑71.

16. Koosha S, Toraji S, Mostafavi AS. Effect of fluid contamination 
on the reverse torque values of abutment screws at implant‑
abutment connections. J Prosthet Dent 2020;123:618‑21.

17. Wu T, Fan H, Ma R, Chen H, Li Z, Yu H. Effect of lubricant 
on the reliability of dental implant abutment screw joint: 
An In Vitro laboratory and three‑dimension finite element 
analysis. Mater Sci Eng C Mater Biol Appl 2017;75:297‑304.

18. Bulaqi HA, Barzegar A, Paknejad M, Safari H. Assessment 
of preload, remaining torque, and removal torque in 
abutment screws under different frictional conditions: A 
finite element analysis. J Prosthet Dent 2019;121:548.e1‑7.

19. Korioth TWP, Cardoso AC. Effect of washers on reverse 
torque displacement of dental implant gold retaining 
screws. J Prosthet Dent 1999;82:312‑6.

20. Jörn D, Kohorst P, Besdo S, Rucker M, Stiesch M, Borchers L. 
Influence of lubricant on screw preload and stresses in a 
finite element model for a dental implant. J Prosthet Dent 
2014;112:340‑8.

21. de Moura MB, Rodrigues RB, Pinto LM, de Araújo CA, 
Novais VR, Simamoto‑Junior PC. Influence of screw 
surface treatment on retention of implant‑supported 
fixed partial dentures. J Oral Implantol. doi: 10.1563/aaid‑
joi‑D‑16‑00145.

22. Sahin C, Ayyildiz S. Correlation between microleakage and 
screw loosening at implant‑abutment connection. J Adv 
Prosthodont 2014;6:35‑8.

23. Siadat H, Pirmoazen S, Beyabanaki E, Alikhasi M. Does 
abutment collar length affect abutment screw loosening 
after cyclic loading? J Oral Implantol 2015;41:346‑51.

24. B u l a q i  H A ,  M o u s a v i  M a s h h a d i  M ,  S a f a r i  H , 
Samandari MM, Geramipanah F. Dynamic nature of 
abutment screw retightening: Finite element study of the 
effect of retightening on the settling effect. J Prosthet Dent 
2015;113:412‑9.

25. Siamos G, Winkler S, Boberick KG. The relationship between 
implant preload and screw loosening on implant–supported 
prostheses. J Oral Implantol 2002;28:67‑73.

26. Cho WR, Huh YH, Park CJ, Cho LR. Effect of cyclic loading 
and retightening on reverse torque value in external and 
internal implants. J Adv Prosthodont 2015;7:288‑93.

27. Farina AP, Spazzin AO, Consani RL, Mesquita MF. 
Screw joint stability after the application of retorque in 
implant–supported dentures under simulated masticatory 
conditions. J Prosthet Dent 2014;111:499‑504.

28. Attiah EMN, AlGendy AA, Mostafa TMN. Effect of dynamic 
cyclic loading on screw loosening of retightened versus 
new abutment screw in both narrow and standard implants 
(in‑vitro study). Int J Implant Dent 2020;6:30.

29. Aboyoussef H, Weiner S, Ehrenberg D. Effect of an 
antirotation resistance form on screw loosening for single 
implant‑supported crowns. J Prosthet Dent 2000;83:450‑5.

30. Kofron MD, Carstens M, Fu C, Wen HB. In Vitro assessment 
of connection strength and stability of internal implant‑
abutment connections. Clin Biomech 2019;65:92‑9.

31. Arnetzl GV, Payer M, Falkensammer F, Arnetzl G. Effect of 
double conical abutment screw on implant preload. Clin 
Oral Impl Res 2016;27:553‑7.

32. Coppedê AR, Faria AC, de Mattos Mda G, Rodrigues RC, 
Shibli JA, Ribeiro RF. Mechanical comparison of experimental 
conical‑head abutment screws with conventional flat‑head 
abutment screws for external‑hex and internal Tri‑channel 
implant connections: An In Vitro evaluation of loosening 
torque. Int J Oral Maxillofac Implants 2013;28:e321‑9.

33. Coray R, Zeltner M, Özcan M. Fracture strength of implant 
abutments after fatigue testing: A systematic review and a 
meta‑analysis. J Mech Behav Biomed Mater 2016;62:333‑46.

34. Siadat H, Najafi H, Alikhasi M, Falahi B, Beyabanaki E, Zayeri F. 
Effect of lateral oblique cyclic loading on microleakage and 
screw loosening of implants with different connections. J 
Dent Res Dent Clin Dent Prospects 2018;12:183‑9.

35. Lee SW, Cha MS, Lee JH, Cho LR, Park CJ. Joint stability 
of internal conical connection abutments with or without 
hexagon indexes: An In Vitro study. J Dent Rehabil Appl Sci 
2020;36:95‑103.

36. Khraisat A, Hashimoto A, Nomura S, Miyakawa O. Effect 
of lateral cyclic loading on abutment screw loosening 
of an external hexagon implant system. J Prosthet Dent 
2004;91:326‑34.

37. Butkevica A, Nathanson D, Pober R, Strating H. Measurements 
of repeated tightening and loosening torque of seven 
different implant/abutment connection designs and 
their modifications: An In Vitro study. J Prosthodont 
2016;27:153‑61.

38. Weiss EI, Kozak D, Gross MD. Effect of repeated closures on 
opening torque values in seven abutment‑implant systems. 
J Prosthet Dent 2000;84:194‑9.

39. Arshad M, Mahgoli H, Payaminia L. Effect of repeated 
screw joint closing and opening cycles and cyclic loading 
on abutment screw removal torque and screw thread 
morphology: scanning electron microscopy evaluation. Int 
J Oral Maxillofac Implants 2017;33:31‑40.

40. Guzaitis KL, Knoernschild KL, Viana MA. Effect of repeated 
screw joint closing and opining cycles on implant prosthetic 
screw reverse torque and implant and screw thread 
morphology. J Prosthet Dent 2011;106:159‑69.

41. Xiao H, Yang Y, Liu Z, Taylor TD. Opinions regarding 
reuse or replacement of implant prosthesis retaining 
screws: A systematic review. Int J Oral Maxillofac Implants 
2017;32:985‑91.

42. Bacchi A, Paludo L, Ferraz Mesquita M, Schuh C, 
Federizzi L, Oro Spazzin A. Loosening torque of prosthetic 
screws in metal‑ceramic or metal‑acrylic resin implant–
supported dentures with different misfit levels. J 
Biomech2013;46:1358‑62.

43. Park JM, Baek CH, Heo SJ, Kim SK, Koak JY, Kim SK, 
et al. An In Vitro evaluation of the loosening of different 
interchangeable abutments in internal‑connection‑type 



Alsubaiy: Loosening of abutment screw

Journal of Family Medicine and Primary Care 5494 Volume 9 : Issue 11 : November 2020

implants. Int J Oral Maxillofac Implants 2017;32:350‑5.

44. Alonso‑Pérez R, Bartolomé JF, Ferreiroa A, Salido MP, 
Pradíes G. Original vs. non‑original abutments for screw‑
retained single implant crowns: An In Vitro evaluation of 
internal fit, mechanical behaviour and screw loosening. Clin 
Oral Implants Res 2018;29:1230‑8.

45. Kim SK, Koak JY, Heo SJ, Taylor TD, Ryoo S, Lee SY. Screw 
loosening with interchangeable abutments in internally 
connected implants after cyclic loading. Int J Oral Maxillofac 
Implants 2012;27:42‑7.

46. Binon PP. Evaluation of the effectiveness of a technique to 
prevent screw loosening. J Prosthet Dent 1998;79:430‑2.

47. Lee J, Kim YS, Kim CW, Han JS. Wave analysis of implant 
screw loosening using an air cylindrical cyclic loading 
device. J Prosthet Dent 2002;88:402‑8.

48. Kim KS, Lim YJ. Axial displacements and removal torque 
changes of five different implant‑abutment connections 
under static vertical loading. Materials (Basel) 2020;13:699.

49. Farina AP, Spazzin AO, Pantoja JM, Consani RL, Mesquita MF. 
An In Vitro comparison of joint stability of implant‑supported 
fixed prosthetic suprastructures retained with different 
prosthetic screws and levels of fit under masticatory 
simulation conditions. Int J Oral Maxillofac Implants 
2012;27:833‑8.

50. Tiossi R, Gomes ÉA, Faria ACL, Rodrigues RCS, Ribeiro RF. 
Influence of cyclic fatigue in water on screw torque loss 
of long‑span one‑piece implant‑supported zirconia 
frameworks. J Prosthodont2017;26:315‑20.

51. Kim JS, Park YB, Choi H, Kim S, Kim HC, Kim SJ, et al. 
Influence of internal connection length on screw loosening 
in internal connection implants. J Korean Acad Prosthodont 
2017;55:251‑7.

52. Bacchi A, Regalin A, Bhering CLB, Alessandretti R, Spazzin 
AO. Loosening torque of universal abutment screws after 
cyclic loading: Influence of tightening technique and screw 
coating. J Adv Prosthodont 2015;7:375‑9.

53. Junqueira MC, Riberio RF, Faria ACL, Macedo AP, Almeida RP. 
Screw loosening of different UCLA‑type abutments after 
mechanical cycling. Braz J Oral Sci 2013;12:228‑32.

54. Bakaeen LG, Winkler S, Neff PA. The effect of implant 
diameter, restoration design, and occlusal table variations 
on screw loosening of posterior single‑tooth implant 
restorations. J Oral Implantol 2001;27:63‑72.

55. Yeo IS, Lee JH, Kang TJ, Kim SK, Heo SJ, Koak JY, et al. The 
effect of abutment screw length on screw loosening in 
dental implants with external abutment connection after 
thermocycling. Int J Oral Maxillofac Implants 2014;29:59‑62.

56. Zeno HA, Buitrago RL, Sternberger SS, Patt ME, Tovar N, 
Coelho P, et al. The effect of tissue entrapment on screw 
loosening at the implant/abutment interface of external‑ 
and internal‑Connection implants: An In Vitro study. J 
Prosthodont 2016;25:216‑23.

57. Lee KY, Shin KS, Jung JH, Cho HW, Kwon KH, Kim YL. Clinical 
study on screw loosening in dental implant prostheses: A 
6‑year retrospective study. J Korean Assoc Oral Maxillofac 
Surg 2020;46:133‑42.


