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Objective: Implant abutment screws can fracture due to various biomechanical 
factors. Improper fit of the prosthesis, inadequate seating of the abutment, 
occlusal interference, and manufacturing errors are some of the causes that can 
result in an abutment screw fracture. Retrieval of the retained fractured abutment 
screw is quite challenging to the clinician. The objective of this review is to provide 
information on various fractured abutment screw retrieval techniques reported in 
literature and to formulate a structured treatment protocol for the management 
of fractured abutment screws. Materials and Methods: An electronic search of 
Scopus and PubMed databases was performed for articles between January 1989 
and December 2021 using the keywords “Implant screw fracture” and “screw 
retrieval.” Results: Most of the articles were of the opinion that abutment screw 
fractures occurred due to screw loosening. Both conservative approaches and 
the use of commercial retrieval kits have been advocated to retrieve the fractured 
abutment screws. Based on various review articles, an innovative novel technique 
to retrieve an abutment screw fractured due to excessive torque was devised in 
our unit. Conclusion: Although clinicians can use various techniques to remove 
fractured abutment screws, every effort should be made to eliminate the cause of 
screw fracture. Retrieval of the broken screw fragment should be done judiciously 
to prevent any internal damage to the implant structure.
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IntroductIon

T echnical issues leading to failure of implant-
supported restorations can occur due to problems 

related to the implant components and the prosthesis.[1,2] 
The implants are structurally strong to withstand the 
intense masticatory load.[3] Yet, implant abutment 
fractures have been reported due to screw loosening 
or as a result of abutment micro-movements.[4] The 
incidence of screw loosening was found in 25% of 
patients during routine follow-up.[5] Complications 
associated with the hardware, such as implant screw 
loosening, are common in single tooth implants.[6] 
Though screw loosening is the primary cause for 
abutment screw fractures, fractures due to excessive 
torque can also occur.

Though implant abutment screw fracture is uncommon 
(0.5–8%), the sheer difficulty in removing the fractured 
screw fragments makes its management challenging.[6-9] 
Fractured screw fragments, loosely engaged and not 
locked into the implant, can be easily retrieved with 
a sharp probe.[7,8] Difficulty in removal arises if  the 
fractured abutment fragment is engaged tightly with 
the implant threads.[9,10] Retrieving a retained fractured 
abutment screw following excessive torque becomes 
challenging due to a lack of screw loosening. The 
retained fractured fragment is usually firmly embedded 
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in the internal threading of the implant. Various 
methods for the retrieval of screw fragments from 
within the implant have been reported. Irreversible 
damage to the implants may occur when removal of 
the fractured screw fragment is attempted by low-
speed rotary instruments.[10-12] When a fractured screw 
fragment removal becomes impossible or when a 
problematic retrieval results in damage to the internal 
threading of the implant, many clinicians choose 
removal and replacement of the implant or leave 
it behind unconnected to the superstructure.[10-14] 
However, once any fracture of an abutment screw has 
occurred, it is always desirable to remove it.[7]

Considering the various techniques described, the 
rationale for this review is to establish a current protocol 
in retrieval of fractured implant abutment screws 
without damaging the implant. Also, on the basis of 
various review articles, an innovative novel technique 
devised by the authors to retrieve an abutment screw 
fractured due to excessive torque is presented in this 
article. The objectives of the literature search were 
in accordance with the PICO statement: Participants 

(patients who underwent implant placement), 
Intervention (retrieval of fractured abutment screw), 
Comparisons (comparing various techniques employed 
for abutment screw retrieval), and Outcomes (ease or 
difficulty in retrieval of fractured abutment screws 
without damage to the dental implant).

MAterIAls And Methods

This review article reflects the current measures and 
tools employed in the retrieval of fractured implant 
abutment screws. A  literature search was performed 
in PubMed/MEDLINE and Scopus databases for all 
published articles pertaining to implant abutment 
screw fractures from January 1989 to December 2021. 
The search terms used were “Implant screw fracture” 
and “screw retrieval.” The search generated 581 titles 
initially. Out of these, 462 articles were screened after 
removal of duplicates. About 430 articles were further 
excluded as they did not meet the eligibility criteria. 
This left us with 32 articles, out of which 15 articles 
were further excluded after full text screening. Finally, 
17 articles were included in the final review [Figure 1]. 

Figure 1: Flow chart of article selection
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Data extracted were of the study subject, intervention 
methods, different techniques used, and their outcomes.

result

There is no particular consensus on the technique to 
remove fractured abutment screws. Both conservative 
approaches and the use of commercial retrieval kits 
have been advocated to retrieve the fractured implant 
abutment screws. Most of the articles were of the 
opinion that abutment screw fractures occurred due to 
screw loosening. Abutment screw fractures occurring 
above the implant body were easier to retrieve when 
compared with those fracturing within the implant.

dIscussIon

Clinicians have employed various methods to retrieve 
fractured implant abutment screws [Table 1]. A  non-
passive implant superstructure, manufacturing errors, 
and biomechanical overloading can lead to undetected 
screw loosening, which is the primary reason for screw 
fracture.[6,7,15] Improper fit of the prosthesis, inadequate 
seating of the abutment, and occlusal interference are 
some of the other causes that can result in an abutment 
screw fracture due to screw loosening.[6,10,15-20] The 
conservative approach in the management of abutment 
screw fractures is to retrieve the fractured screw to 

Table 1: Articles on techniques in retrieving fractured implant abutment screws
Number Reference Remedial measure employed
1. Nergiz et al.[7] The implant repair system kit (IMZ TwinPlus Repair Set K 3.3; Dentsply Friadent)
2. Shah and Lee[8] (2016) Replacement of two fractured, irretrievable, Locator abutment  

screws of a mandibular implant-retained overdenture with a cast dowel and laser 
welded Locator attachments.

3. Yilmaz and McGlumphy[9] A specially designed forked-shaped end instrument from Astratech placed in a slow-
speed handpiece with reverse torque to retrieve the fragment

4. Luterbacher et al.[10] Used service set of ITI system when everything else failed
5. Harshakumar et al.[11] Custom cast post and core 
6. Canpolat et al.[12] Fabricated a cast dowel to fit to the internal aspect of the implant for support of 

restoration
7. Williamson and Robinson[22] The superior portion of the fracture screw was modified into a slot-like shape with a 

round bur. Another round bur was modified to engage the slot and a reverse torque 
was applied to remove the fractured screw

8. Satwalekar et al.[22] Use of a modified spoon excavator to engage the fractured fragment after making a 
groove on the screw fragment

9. Gooty et al.[23] Use of an ultrasonic scaler to engage a pit made on the occlusal surface of the 
fractured screw and loosen the fragment

10. Bhandari et al.[24] Used the vibrating tip of a piezoelectric ultrasonic scaler on the top surface of the 
fractured screw with gentle reverse torque to spin it out of the screw hole

11. Chen and Cho[25] An adhesive dental restoration holder was used to engage the top of the fragment and 
rotate it in the clockwise direction initially followed by counterclockwise direction

12. Chawali et al.[26] Converted the healing abutment to a prosthetic abutment in irretrievable abutment 
screw fractures

13. Flanagan[17] Modified a straight 557 bur from SS White by removing the lateral flukes and 
engaging it to the screw surface by moving in a counterclockwise direction to 
facilitate its removal

14. Sim et al.[27] Introduced the concept of using a hollow abutment screw to facilitate its easy 
retrieval on fracturing

15. Imam et al.[28] Suggested further driving in the fractured segment into the body of the implant by 
giving clockwise rotations and then backing it out after retapping threads above the 
fragment

16. Pipko et al.[29] Fabricated a cast dowel to fit to the internal aspect of the implant for support of 
restoration

17. Yi et al.[30] Use of a cut screw to reconnect the prostheses to the existing implants in case of a 
non-retrievable fractured screw

  Removal of one fractured screw in the left mandibular posterior area, by rotating it 
counterclockwise by using a sharp explorer

  Two fractured screw fragments in the maxillary premolar area were removed by 
counterclockwise rotation with an explorer and an ultrasonic scaler

  Secured the existing prosthesis with a short screw cut to the length of the remaining 
internal threads in the maxillary right first molar implant
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facilitate the reuse of the implant. When an abutment 
screw fractures above the implant body, the fractured 
screw is grasped with a hemostat, or a sharp explorer is 
used to remove it with a counterclockwise motion.[11,21] 
If  the abutment screw fracture occurs within the body 
of the implant, retrieving the screw fragment will be 
more challenging. A  modified spoon excavator can 
be used to engage the fractured screw after making a 
groove on it. The working end of the spoon excavator 
is cut perpendicularly to engage the groove on the 
fractured fragment.[22]

Gooty et al.[23] proposed the use of an ultrasonic scaler 
to loosen a fractured screw successfully. A 1 mm pit is to 
be made on the occlusal surface of the fractured screw 
by using a round bur, and the scaler tip is placed in this 
slot to loosen the screw further. Also, the vibrating tip 
of a piezoelectric ultrasonic scaler can be run on the top 
surface of the fractured screw with gentle reverse torque 
to spin it out of the screw hole. The long non-cutting 
tip of the ultrasonic scaler provides good predictability 
to the procedure.[24] Chen and Cho[25] suggested the use 
of a TU17/23 double ended explorer from Hu-Friedy 
to rotate the fragment in a counterclockwise direction. 
If  this technique failed, a stiffer hand scaler is used to 
engage the fractured surface. If  the fragment is still not 
retrievable, an adhesive dental restoration holder (True 
Grip; Clinician’s Choice) is used to engage the top of 
the fragment and rotate it in the clockwise direction 
initially followed by counterclockwise direction.

A new innovative technique for management of 
irretrievable fractured abutment screws is to convert the 
healing abutment to a prosthetic abutment, particularly 
when the fracture occurs within the implant depth.[26] 
However, the height of the healing abutment should 
be sufficient enough to provide adequate retention for 
the prosthetic crown. Another innovative technique to 
retrieve a fractured abutment screw is by modifying 
a straight 557 bur from SS White, Longwood, NJ, 
USA.[17] The lateral flukes of the bur are removed with a 
stone and the end cutting blades are left intact. This bur 
is then placed against the fractured screw and rotated 
slowly in a counterclockwise direction. This facilitates 
movement of the broken screw out of the fixture.

The concept of using a hollow abutment screw to 
facilitate its easy retrieval on fracturing is one of the 
most versatile techniques in the retrieval of fractured 
abutment screws.[27] The hollow abutment screw consists 
of a 0.5 mm diameter hole extending from its lower tip 
up to the first thread. During fracture of the abutment 
screw, a H-file can be easily introduced into the existing 
hole and rotated in a counterclockwise direction to 
facilitate removal of the screw from the implant fixture.

When conservative approaches to retrieve the 
fractured screws failed, some authors advocated using 
commercial retrieval kits. The IMZ Twin Plus Repair 
Set K 3.3 (Dentsply Friadent, Mannheim, Germany) 
was used successfully to retrieve a fractured abutment 
screw.[7] The kit consists of three drill guides, four 
burs, one conical instrument to retrieve the fragment, 
and one tapping instrument. After roughening the 
fragment at its center, the 1.3 and 1.9 mm twist drills 
are used to perforate the fragment at its center, rotating 
in a clockwise direction. The drill guides are fixed on 
top of the implants to protect the internal aspect of 
the implants from the drills. Subsequently, the conical 
retriever instrument is inserted into the drilled hole, 
and the fragment is unscrewed.

Shah and Lee[8] fabricated custom-made laser-welded 
Locator abutments (Locator bar attachments; Zest 
Anchors) to replace fractured, irretrievable abutment 
screws of a mandibular implant-retained overdenture. 
A drawback of this technique is that after cementation, 
the attachment system cannot be replaced. A  similar 
technique was advocated earlier by Canpolat et  al.[12] 
After preparing the interior of the implant and the 
fractured screw, a custom-made cast dowel and ball 
attachment is prepared and cemented with glass 
ionomer cement. Imam et  al.[28] suggested further 
driving of the fractured segment into the body of the 
implant by giving clockwise rotations and then backing 
it out after retapping threads above the fragment. 
A  fork-shaped instrument from Astratech is used to 
drive the broken fragment deeper into the implant. 
The damaged implant threads are retapped using a 
Zimmer Dental retapping tool by rotating it initially 
in the clockwise direction and then subsequently in the 
counterclockwise direction. A  forked screw retrieval 
tool is finally used to retrieve the fractured fragments.

If  all other methods fail, the internal threads of the 
implant are removed to prepare space for a post. 
A tungsten carbide bur in a high-speed air rotor with 
copious irrigation is used for this purpose. The coronal 
portion of the fractured screw is removed, and an 
acrylic resin pattern fabrication for the post is done. 
Finally, the custom-made post and core are cemented 
to the implant.[11] Similarly, a cast dowel core can be 
fabricated to support a single implant crown. Here 
the authors propose to retrofit the cast dowel core 
fabrication to achieve accurate fit and retention.[29]

A specially designed fork-shaped end instrument from 
Astratech was used by Yilmaz and McGlumphy[9] to 
engage the fractured screw fragment. The device is 
placed in a slow-speed handpiece with reverse torque 
to retrieve the fractured fragment. The authors claim 
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that the stainless steel instrument helps in retrieving 
the fractured fragment from the apical portion of the 
implant screw hole easily. The instrument has two 
diameters of 1 and 1.4  mm and is compatible with 
different implant systems. One main drawback is that 
in the course of time, the fork-shaped tip may wear off  
and will require a replacement.

Some clinicians used less expensive and commonly 
available instruments readily available in a dental office. 
The superior portion of the fractured screw is modified 
into a slot-like shape with a round bur. Another round 
bur is modified to engage the slot, and a reverse torque 

is applied to remove the fractured screw.[21] Yi et al.[30] 
suggested a cost-effective and less time-consuming 
technique. Cut screws with at least 3.5 threads are used 
to reconnect the prosthesis to existing implants when 
the fractured screws are non-retrievable by conservative 
methods. The short screws are cut to the length of the 
remaining internal threads of the implant.

Management of fractured implant abutment screws is 
quite challenging. Though different techniques have 
been implemented in retrieving fractured abutment 
screws, there is a lack of proper guidelines regarding 
the treatment plan. In view of the various techniques 

Figure 2: Flow chart of treatment protocol to retrieve fractured implant abutment screws
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discussed in this review article, the authors present a 
structured treatment protocol to retrieve fractured 
implant abutment screws [Figure 2].

Almost all articles in this review paper were of the 
opinion that abutment screw fractures occurred due to 
screw loosening. Proper screw tightening and perfect 
alignment during tightening are essential in minimizing 
the risk of screw loosening and screw fractures. 
The limitation of this review is the lack of literature 
highlighting the ease or difficulty in retrieving fractured 
abutment screws induced by excessive torque or due 
to tightening of off-axis placed abutment screws. The 
absence of screw loosening in these conditions may 
make the retrieval of fractured screws more challenging. 
By using an ultrasonic scaler, the authors propose a 
novel technique for the retrieval of excessive torque-
induced fracture of implant abutment screws [Figure 3]. 
The ultrasonic scaler tip is oscillated circumferentially 
around the fractured screw in a counterclockwise 
direction. An assistant simultaneously applies a sharp 
straight probe diagonally opposite to the scaler tip 
across the broken fragment to wedge it between the 
implant body and the fractured screw [Figures 4 and 5]. 
The wedging maneuver facilitates the loosening of 

the fractured screw and enables its removal [Figure 6]. 
Another limitation is that most of the review articles 
are case series or case reports due to limited research 
done in this aspect. Additional research in this regard 
is desirable.

conclusIon

Although clinicians can use various techniques to 
remove fractured abutment screws, every effort should 
be made to eliminate the cause of screw fracture. 
Conservative techniques are to be advocated initially 
before considering the use of commercial retrieval 
kits. Retrieval of the broken screw fragment should 
be done judiciously to prevent any internal damage to 
the implant structure. More clinical research should 

Figure 3: Lower right premolar implant with retained fractured 
abutment screw

Figure 4: Ultrasonic scaler tip and probe application

Figure 5: Diagrammatic representation of application of scaler tip 
and probe
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be conducted to determine the effectiveness of various 
techniques in the retrieval of fractured abutment screws.
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