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ABSTRACT

Mechanical complications of

implant-supported  prostheses,
including ~ crown  fracture,
ceramic chipping, implant frac-
ture, and loosening or fracture
of the abutment and abutment
screws, continue to be re-  2025133:14-17)
ported."” Abutment screw loosening has been reported to
be the most common prosthetic complication and may be
responsible for subsequent abutment screw or implant
fracture.” ” Systematic reviews and clinical studies have
determined that the incidence of abutment or screw fracture
has been between 0.35% and 0.5%."  Despite the low in-
cidence, most reported fractured abutments have occurred
in internal conical implant-abutment connection pros-
theses.” " Conical connections were developed to minimize
the incidence of prosthetic complications and improve the
interface between the soft tissue and the implant-abutment
junction.IS 1% However, finite element analysis studies re-
vealed that higher levels of stress concentrated in the conical
joint region of the abutment may account for the principal
failure mode reported in in vitro studies.'”

In conical connections, the friction between the
abutment and implant interface is responsible for ef-
fective retention,”’ and the functional load can increase
the contact between the conical walls of the abutment
and the implant, increasing friction and subsequently
making it difficult to remove the abutment from the

Implant abutment fractures are an uncommon mechanical complication, and the removal of the
abutment fragment and replacement with a new prosthesis is the best solution. However, successful
retrieval of the fractured abutment fragment from the implant is challenging, and effective rescue
kits are lacking. This clinical report describes the retrieval of a fractured implant abutment in a
conical connection implant using a modified manufacturer-specific instrument. (J Prosthet Dent

implant.””*’ However, although it is possible to retain
fractured fragments and restore the implant, successful
removal of the fractured part is the optimal outcome.”"”’
Retrieving that fractured fragment wedged in the im-
plant is challenging, particularly with conical connec-
tions.””® Zhu et al'” reported an incidence of abutment
fracture of 0.24% (6/2487) for a conical connection im-
plant system. Unfortunately, all fractured abutments
could not be retrieved without the help of a specific
rescue kit, and 6 implants were removed.

The risk-based decision tree proposed by Mizumoto
et al”’ may help clinicians manage fractured abutments
and prosthetic screws. Several kits have been marketed
by implant manufacturers to facilitate the retrieval of
fractured fragments. However, if not used carefully, the
manufacturer’s rescue kits may damage the internal
threads of the implant,” and, as most of the kits were
designed for specific implant systems, clinically less ex-
pensive and more commonly available instruments
should be tried initially. This clinical report describes a
straightforward but effective method that may help
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clinicians retrieve a fractured implant abutment using a
modified manufacturer-specific instrument. In addition,
instruments can be modified according to different im-
plant-abutment connections or clinical situations.

CLINICAL REPORT

A 31-year-old woman presented to the Department of
Stomatology, Zhejiang Provincial People’s Hospital, with
the complaint of a mobile dental implant (Ankylos B11;
Dentsply Sirona) in the left mandibular posterior area,
which had been inserted 3 years previously. The screw ac-
cess opening in the crown of the implant-supported pros-
thesis had been filled with composite resin. Clinical
examination showed that the gingiva around the prosthesis
was healthy and that there were no signs of peri-implantitis,
such as bleeding on probing or implant mobility. The
prosthesis was mobile, but an osseointegrated implant and
stable marginal bone at the level of the implant shoulder
were observed. The intact abutment screw was retrieved,
confirming the diagnosis of an implant abutment fracture.
The apical portion of the fractured abutment fragment was
attached to the internal aspect of the implant. After dis-
cussing treatment options, the patient decided not to re-
place the implant, and after informed consent had been
obtained, efforts were made to retrieve the abutment
fragment.

Despite attempts with an explorer, spoon excavator,
ultrasonic scaler, and combinations of these, the abut-
ment fragment could not be retrieved. An attempt was
made using the manufacturer’s self-cutting removal in-
strument (Ankylos Unscrew Instrument for Cover
Screws, Long; Dentsply Sirona), designed to remove the
implant cover screws. The instrument was modified to fit
the coronal part of the fractured abutment and then
connected to a handle (Ankylos Handle for Screwdriver
Standard @ 7 mm; Dentsply Sirona) (Fig. 1). Specifically,
the position where the removal instrument could be
attached to the abutment was labeled with the rubber
ring taken from a K-file (Endodontic file; Dentsply
Sirona) (Fig. 1A). Then, a diamond bur (SR-11; Mani) in
a high-speed handpiece (T3 Racer Midwest; Dentsply

Figure 2. A, Modified removal instrument inserted into fractured
implant abutment to retrieve abutment fragment. B, Healing abutment
placed in position after retrieval of abutment fragment.

Sirona) was used to cut the top end 2 to 3 mm from the
rubber ring (Fig. 1B, C). Subsequently, the modified
instrument was inserted into the abutment fragment,
followed by counterclockwise rotation until further ro-
tation was arrested (Fig. 2A). Subsequent gentle knocks
followed by multidirectional shaking led to the abut-
ment fragment being dislodged and removed. A new
healing abutment was placed after saline irrigation
(Fig. 2B). A panoramic radiograph had been obtained 3
months after implant placement (Fig. 3A). Two weeks
later, an implant-level impression was obtained, and,
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Figure 1. Modifying procedure of removal instrument. A, Position where removal instrument can be attached to abutment, labeled with rubber ring
taken from K-file. B, Labeled removal instrument. C, Removal instrument modified with high-speed handpiece. D, Abutment fragment retrieved with

modified removal instrument.
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Figure 4. Clinical photographs of definitive prosthesis made at 7-month follow-up. A, Buccal view. B, Lingual view. C, Occlusal view. D, View in
occlusion.

finally, the healing abutment was replaced with a new
prosthesis.

A radiograph made at the 3-month follow-up visit
indicated that the marginal bone around the implant
was stable (Fig. 3B). At the 7-month follow-up visit, no
radiographs were made because of pregnancy, but the
prosthesis was stable (Fig. 4).

DISCUSSION

This clinical report described a cost-effective, straightfor-
ward, time-efficient, and nonsurgical solution to the re-
trieval of fractured abutment fragments. With this method,
clinicians can avoid surgical intervention and limit the risk of
damage to the internal thread of the implant. The com-
mercially available prosthetic instrument for the removal of
cover screws can be easily obtained from the manufacturer.
Furthermore, instruments can be modified according to
different implant-abutment connections or clinical sce-
narios, and clinicians can use this method to retrieve frac-
tured abutments in different implant systems. Limitations
included the fact that this method may not be suitable for
patients with limited mouth opening or severe periodontitis,
especially those with extruded adjacent teeth, which may
hinder the insertion of the instrument into the fractured
abutment.

SUMMARY

This clinical report presents a patient for whom a frac-
tured abutment was successfully retrieved using the

THE JOURNAL OF PROSTHETIC DENTISTRY

manufacturer’s specific instrument. The important ad-
vantages of this technique are the easy availability of the
instrument and the elimination of drilling for fragment
removal.

PATIENT CONSENT

Informed consent was obtained from involved participant.

REFERENCES

1. Wittneben J-G, Buser D, Salvi GE, Biirgin W, Hicklin S, Bréagger U.
Complication and failure rates with implant-supported fixed dental
prostheses and single crowns: A 10-year retrospective study. Clin Implant
Dent Relat Res. 2014;16:356-364.

2. Nergiz I, Schmage P, Shahin R. Removal of a fractured implant abutment
screw: A clinical report. | Prosthet Dent. 2004;91:513-517.

3. Becker W, Becker BE. Replacement of maxillary and mandibular molars with
single endosseous implant restorations: A retrospective study. J Prosthet
Dent. 1995;74:51-55.

4. Jung RE, Pjetursson BE, Glauser R, Zembic A, Zwahlen M, Lang NP. A
systematic review of the 5-year survival and complication rates of implant-
supported single crowns. Clin Oral Implants Res. 2008;19:119-130.

5. Katsavochristou A, Koumoulis D. Incidence of abutment screw failure of
single or splinted implant prostheses: A review and update on current
clinical status. | Oral Rehabil. 2019;46:776-786.

6. Muftu A, Chapman R]. Replacing posterior teeth with freestanding
implants: Four-year prosthodontic results of a prospective study. ] Am Dent
Assoc. 1998;129:1097-1102.

7. Geckili O, Gencel B, Idemen AC, Dayan SC. Technique for converting a
fractured implant locator abutment to a custom implant cast post and core.
J Prosthodont. 2021;30:363-366.

8. Conrad HJ, Schulte JK, Vallee MC. Fractures related to occlusal overload
with single posterior implants: A clinical report. ] Prosthet Dent.
2008;99:251-256.

9. Imakita C, Shiota M, Yamaguchi Y, Kasugai S, Wakabayashi N. Failure
analysis of an abutment fracture on single implant restoration. Implant Dent.
2013;22:326-331.

10. Nedir R, Bischof M, Szmukler-Moncler S, Belser UC, Samson J. Prosthetic
complications with dental implants: From an up-to-8-year experience in
private practice. Int | Oral Maxillofac Implants. 2006;21:919-928.

Zhang et al


http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref1
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref1
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref1
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref1
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref2
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref2
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref3
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref3
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref3
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref4
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref4
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref4
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref5
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref5
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref5
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref6
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref6
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref6
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref7
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref7
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref7
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref8
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref8
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref8
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref9
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref9
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref9
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref10
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref10
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref10

January 2025

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kim C-H, Kim S-J. Overcoming and preventing dental implant complications:
Abutment fracture case report. | Korean Dent Sci. 2013;6:27-33.

Lee J-H, Park J-H, Park C-J, Cho L-R. Technique to retrieve implant
abutment fragments. | Prosthet Dent. 2015;114:486-489.

Zhu'Y, Qiu L, Li ], Lin Y. A retrospective study of six fractured platform-
switching abutments. Zhonghua Kou Qiang Yi Xue Za Zhi. 2015;50:527-530.
Zheng Z, Ao X, Xie P, Jiang F, Chen W. Proposal and in-depth analysis of
emergency treatment procedures for removing fractured abutments in implants
with tapped-in connections: Case report. | Oral Implantol. 2020;46:51-56.
Romanos GE, Traini T, Johansson CB, Piattelli A. Biologic width and
morphologic characteristics of soft tissues around immediately loaded implants:
Studies performed on human autopsy specimens. ] Periodontol. 2010;81:70-78.
Degidi M, Perrotti V, Shibli JA, Novaes AB, Piattelli A, Tezzi G. Equicrestal
and subcrestal dental implants: A histologic and histomorphometric
evaluation of nine retrieved human implants. ] Periodontol. 2011;82:708-715.
Pessoa RS, Muraru L, Janior EM, et al. Influence of implant connection type
on the biomechanical environment of immediately placed implants - CT-
based nonlinear, three-dimensional finite element analysis. Clin Implant
Dent Relat Res. 2009;12:219-234.

Freitas-Junior AC, Almeida EO, Bonfante EA, Silva NRFA, Coelho PG.
Reliability and failure modes of internal conical dental implant connections.
Clin Oral Implants Res. 2013;24:197-202.

Yang F, Ruan Y, Liu Y, Chen J, Chen Y, Zhang W, et al. Abutment
mechanical complications of a Morse taper connection implant system: A
1- to 9—year retrospective study. Clin Implant Dent Relat Res.
2022;24:683-695.

Zhang W, Cheng K, Liu Y, Wang R, Chen Y, Ding Y, et al. Effect of the prosthetic
index on stress distribution in Morse taper connection implant system and peri-
implant bone: A 3D finite element analysis. BMC Oral Health. 2022;22:431.
Pintinha M, Camarini ET, Sébio S, Pereira JR. Effect of mechanical loading
on the removal torque of different types of tapered connection abutments
for dental implants. ] Prosthet Dent. 2013;110:383-388.

Merz BR, Hunenbart S, Belser UC. Mechanics of the implant-abutment
connection: An 8-degree taper compared to a butt joint connection. Int |
Oral Maxillofac Implants. 2000;15:519-526.

de Oliveira Silva TS, Mendes Alencar SM, da Silva Valente V, de Moura
CDVS. Effect of internal hexagonal index on removal torque and tensile
removal force of different Morse taper connection abutments. J Prosthet
Dent. 2017;117:621-627.

Zhang et al

24. YiY, Heo S-J, Koak J-Y, Kim S-K. Alternative approach to salvaging an
implant with a fractured screw fragment: A clinical report. J Prosthet Dent.
2021;125:18-21.

25. Shah K, Lee DJ. An alternative approach for the management of fractured
implant abutment screws on a mandibular implant-retained overdenture: A
clinical report. | Prosthet Dent. 2016;115:402-405.

26. Arias SR, Rueggeberg FA, Mettenburg D, et al. Heat generation during
removal of an abutment screw fragment from dental implants. | Prosthet
Dent. 2018;119:620-625.

27. Mizumoto RM, Jamjoom FZ, Yilmaz B. A risk-based decision making tree
for managing fractured abutment and prosthetic screws: A systematic
review. | Prosthet Dent. 2018;119:552-559.

28. Taira Y, Sawase T. A modified technique for removing a failed abutment
screw from an implant with a custom guide tube. | Oral Implantol.
2012;38:165-169.

Corresponding author:

Dr Fan Yang

Center for Plastic & Reconstructive Surgery

Department of Stomatology

Zhejiang Provincial People’s Hospital

(Affiliated People’s Hospital, Hangzhou Medical College)
No. 158 Shangtang Road

Hangzhou 310014

PR CHINA

Email: yangfan@hmc.edu.cn.

CRediT authorship contribution statement

Wentao Zhang: Methodology, Conceptualization, Writing - original draft. Yude
Ding: Investigation. Linhong Wang: Validation. Fan Yang: Supervision,
Writing - review and editing.

Copyright © 2024 The Authors. Published by Elsevier Inc. on behalf of the
Editorial Council of The Journal of Prosthetic Dentistry. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

https://doi.org/10.1016/j.prosdent.2023.07.038

THE JOURNAL OF PROSTHETIC DENTISTRY


http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref11
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref11
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref12
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref12
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref13
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref13
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref14
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref14
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref14
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref15
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref15
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref15
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref16
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref16
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref16
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref17
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref17
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref17
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref17
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref18
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref18
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref18
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref19
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref19
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref19
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref19
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref20
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref20
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref20
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref21
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref21
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref21
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref22
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref22
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref22
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref23
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref23
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref23
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref23
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref24
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref24
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref24
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref25
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref25
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref25
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref26
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref26
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref26
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref27
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref27
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref27
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref28
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref28
http://refhub.elsevier.com/S0022-3913(23)00543-7/sbref28
mailto:yangfan@hmc.edu.cn
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.prosdent.2023.07.038

	Retrieval of a fractured implant abutment using a modified cover screw removal instrument: A clinical report
	CLINICAL REPORT
	DISCUSSION
	SUMMARY
	Patient consent
	REFERENCES




