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Introduction

Abstract

Objectives: Dental implants have a high success rate for patients without teeth. However,
complications can occur, particularly those related to mechanical issues such as abutment
screw fractures. This case report presents an unusual incident of repeated abutment screw
fracture during the impression and prosthesis fabrication stages which can be considered the
first reported case of screw fracture during the prosthetic fabrication, while it usually presents
years after delivery. Case: A 65-year-old female patient presented with repeated fractures of
the abutment screws during prosthetics procedures. The initial tightening of the abutment to
32 N caused the fracture, and subsequent analysis revealed defects in the internal surface of
the patient's fixture that correlated with the abutment screw fractures. In a conservative
management approach, transitioning to a lower torque abutment setting (20 N) was successful
without complications. Conclusion: This case highlighted the critical importance of examining
the internal structure of dental implants during complication management. The implant's
internal surface defects indicate a potential relationship between incorrect insertion torque
and mechanical failures.
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which exerts excessive occlusal forces, and variations in
bone density that affect implant stability and stress

Dental implants are a widely accepted and reliable
treatment for partially or completely edentulous patients,
with success rates ranging from 97% to 99%.% 2 However,
despite their efficacy, biomechanical and biological
complications can potentially impact long-term
outcomes.>*
Complications  associated with  implant-supported
prostheses can be broadly categorized into biological and
biomechanical categories. Biological complications include
peri-implant radiolucency, signs of peri-implantitis such as
deepening of peri-implant pocket probing depths, and
radiographic evidence of osseointegration loss, which
includes horizontal bone loss and vertical defects.
Biomechanical complications, on the other hand,
encompass issues such as loss of crown retention, screw
loosening, and fractures of porcelain, framework, or
screws.> ©

Among these biomechanical challenges, abutment screw
fractures are concerning, with an incidence ranging from
0.5% to 8%. These fractures can occur due to various

factors, including patient-related factors such as bruxism,

distribution. Additionally, defective design of prosthetic
superstructures may lead to uneven load distribution. On
the other hand, component misfit, often resulting from
inaccuracies in the impression or fabrication process, can
create stress concentrations that lead to screw fracture.
Mechanical factors, such as excessive loading beyond the
biomechanical limits of the implant system, also play a
crucial role, especially when occlusal schemes are not
optimized or in the presence of parafunctional habits.
Furthermore, metal fatigue resulting from repeated
loading cycles can lead to the accumulation of microscopic
cracks, particularly in screws that have previously
experienced loosening and subsequent tightening.t®
Management of fractured abutment screws presents a
significant clinical challenge, mainly when the fracture
occurs below the implant head. In such cases, conservative
attempts to retrieve the fractured screw are initially
employed. However, if these efforts are unsuccessful,
more specialized retrieval systems may be necessary to
remove the broken fragment without damaging the
internal surface of the implant.®
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This case report described a 65-year-old female patient
presenting with recurrent abutment screw fractures. To
our knowledge, this case report represented the first
instance of an abutment screw fracture during impression
taking and the prosthetic procedure before delivery of the
final prosthesis. This case strongly indicated that the sole
reason for the screw fracture was internal deformities of
the fixture, resulting in repeated fractures of the abutment
screw even when subjected to the recommended torque
specified by the manufacturing company. An investigation
into the internal structure of fixtures and subsequent
management strategies highlights the critical role of
mechanical and potential defects in these complications.

Case Report

A 65-year-old woman visited the Department of
Prosthodontics at Shahid Beheshti University, Faculty of
Dentistry, Tehran, Iran. She was fully edentulous with
seven Neodent Grand Morse implants (Straumann Group;
Curitiba, Brazil) in the maxilla (sites 3,4,6,8,10,11,14) and
eight in the mandible (sites 30,28,27,26,23,22,21,19). The
treatment plan involved screw-retained, implant-
supported fixed prosthetics using Neodent GM Mini
Conical abutments (Straumann Group; Curitiba, Brazil).

All implants were approximately parallel, and one-piece,
non-hex multiple abutments were selected with
appropriate gingival heights. Following the manufacturer's
instructions, the abutments were tightened to 32 N using
a Neodent external driver and torque meter (Straumann
Group; Curitiba, Brazil). The abutment at site 8 in the
maxilla fractured at the first thread, which can be
categorized as an ASF3 fracture.'® (Figure 1)

Figure 1: Clinical photograph showing the fractured abutment
in situ at site 8 in the maxilla.

Following the protocol described by Mizumoto et al. %, the
level of the fractured screw was first confirmed with
periapical radiographs (Figure 2). The fractured fragment
was slightly mobile and exhibited an uneven surface. With
counterclockwise rotation, the fragment was retrieved
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using a dental explorer (TU17/23 double-ended explorer;
Hu-Friedy Manufacturing, Co., Chicago, IL, USA).*

A new Neodent GM mini abutment (Straumann Group;
Curitiba, Brazil) was placed and tightened to 32 N. This
second abutment also broke at the first thread and was
retrieved similarly. This repeated fracture raised concerns

about possible defects in the fixture.

Figure 2: Periapical radiograph demonstrating the fractured
abutment screw within the implant at site 8.

To investigate further, an impression of the fixture's
internal surface was made using Panasil light body silicone
impression material (Kettenbach Dental, US), as shown in
Figure 3. The internal surface was subsequently examined
with an endoscopic microscope (Zeiss, Germany) and
compared to an impression from a new, intact Neodent
GM fixture (Straumann Group; Curitiba, Brazil). The
examination revealed defects on the internal surface of
the patient's fixture, possibly due to insertion torque or
manufacturing flaws. The fractured abutment also showed
similar surface and first thread defects, as illustrated in

Figure 4.

3A:
.;L"n‘-\\.’.’( _‘

3B:

Figure 3: Clinical photographs showing impressions of the
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internal surface of implants. (A) Impression of the internal
surface of a normal, intact implant. (B) Impression of the
internal surface of our patient's implant, showing visible
defects.

4B:
Figure 4: Microscopic images showing (A) defects on the
internal surface of the patient's fixture, (B) defects on the
fractured abutment surface and first thread.

The GM mini conical abutment was replaced with a GM
abutment tightened to 20 N torque to prevent
explantation. The restoration was successfully designed
and delivered, with a one-year follow-up with no
complications.

Discussion

The current case highlighted the challenges of managing
abutment screw fractures, particularly during the
prosthesis fabrication process. Most existing literature
focus on screw fractures after prosthesis delivery. This
case, in contrast, highlighted the potential for
complications during the prosthetic treatment workflow.*?
The repeated fracture of abutment screws at the same site
indicated a local issue. Our microscopic examination
revealed defects in the fixture’s internal surface and the
fractured abutments, possibly responsible for the fractures
near the 32 N torque threshold. Notably, the defect in the
abutment was found to correspond precisely to the defect
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in the fixture, indicating that the abutment defect was a
direct result of the fixture defect. The defect in the fixture
was probably due to improper insertion torque, but
manufacturing errors could also be responsible.
Considering the precision of the manufacturing process;
however, the insertion torque was likely responsible.

Our approach to managing this complication aligned with
the risk-based decision tree proposed by Mizumoto et al. °.
Before more detailed investigations, conservative
approaches were initially employed with basic dental
instruments for retrieval, which proved successful. The
decision to switch to an abutment with a lower
recommended torque (20 N) facilitated treatment without
requiring more invasive approaches. Nonetheless, the
impact of high insertion torque values on the internal
surfaces of dental implants should not be ignored.
Brancacci et al. demonstrated that insertion torques above
45 Ncm can significantly deform the internal fixture
surface, particularly at the connection areas.'®> Moreover,
Gehrke et al. reported that torque values surpassing 80
Ncm could result in the rounding of the fitting systems and
cracks. This is especially true for implants with smaller
diameters, such as 3.5 mm, which are more susceptible to
deformation under high torque conditions.'* In the current
case, the implant diameter was 3.75 mm, indicating that
similar defects could arise from high insertion torque.
These findings emphasized the necessity of adhering to
recommended torque protocols during implant placement
to minimize surface damage and to improve long-term
viability.

As for the limitations of the study, first, we identified
internal fixture defects as the primary cause of abutment
screw fracture, and other potential contributing factors
may have been overlooked. Second, while our findings
suggested that reduced torque values may be practical in
some contexts, the long-term outcomes of this approach
necessitate further investigation and extended follow-up
beyond the one year reported in this study. Continued
monitoring and evaluation are critical in understanding
torque adjustments' true implications on implant-
supported prostheses' longevity and success.

Conclusion

This case report highlighted the impact of internal implant
defects on abutment screw fractures during prosthesis
fabrication. It emphasized the need for adherence to
recommended insertion torque protocols and thorough
internal examinations to address mechanical failures. The
resolution of the issue by adjusting the abutment screw
torque to 20 Ncm can be a potential corrective strategy.
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While our findings demonstrated that modification of
torque values could be beneficial, further research is
essential to explore the long-term outcomes of proper
insertion techniques and optimized abutment screw
torque. Additional research can clarify the primary causes
of internal fixture defects and identify methods to improve
the longevity of implant-supported prostheses. This case
highlighted the ongoing challenges in implant-supported
prosthesis management and the need for continuous
investigations for patient outcomes.
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