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Abstract

Objective: To describe the mechanical failures of internal fixation constructs
and arthroplasty implants managed. Materials and Methods: We conducted a
cross-sectional, descriptive observational study of all patients admitted and
treated for mechanical failure of an internal fixation construct or of an arthro-
plasty implant between 2015 and 2025. The variables studied were the charac-
teristics of the series and the characteristics of the mechanical failures. Results:
Forty-three patient records were collected over the study period. The mean
age was 40 * 16 years. There were 27 men (63%). Loosening or disassembly of
the fixation construct and implant breakage accounted for 53% (n = 23) and
30% (n = 13) of cases, respectively. Arthroplasty failure occurred in two cases
(5%). The most frequent causes were unauthorised early weight-bearing on
the lower limb (n = 15; 35%), comminuted fracture (n = 7; 16%) and uniden-
tified causes (n = 7; 16%). Treatment consisted of implant removal followed
by revision fixation with a screw plate (n = 15; 35%), a locked intramedullary
nail (n = 13; 31%) or a sliding hip screw-plate (n = 9; 21%), and cemented
bipolar hemiarthroplasty (n = 2; 5%). Five postoperative infections were rec-
orded (11%). Among the 35 patients reviewed, the mean time to bone union
was 6 + 2 months (range 4 - 7). Both revised arthroplasties had a favourable
outcome. Conclusion: Loosening or disassembly of the internal fixation con-
struct was the most frequently observed mechanical failure in this series, with
the femur as the predominant site. Arthroplasty failure was rare. The most
frequent cause was unauthorised early weight-bearing on the lower limb.
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1. Introduction
1.1. Context

Mechanical failure, also termed mechanical complication, of an internal fixa-
tion construct or of an arthroplasty implant is defined as permanent defor-
mation or breakage of the implant or of its anchorage [1]. Such complications
have been recognised since internal fixation was first introduced into fracture
care. Lane, cited by Pidhorz, described them as early as the beginning of the
twentieth century under the heading of “screw loosening” [2]. At that time they
were attributed to manufacturing defects; with the improvement of manufac-
turing processes and surgical techniques, such causes have become exceptional.
Nevertheless, mechanical failures continue to represent, alongside postopera-
tive infection, a major source of concern for the orthopaedic surgeon [2] [3].
The main nosological forms of mechanical failure of internal fixation devices
and arthroplasty implants described in the literature [4] [5] include implant
breakage or fracture, loosening or disassembly of the fixation construct, im-
plant migration, bending, and extrusion. Mechanical failure may also result in
bone fracture at the implant fixation site. In arthroplasty, mechanical compli-
cations include dislocation, fracture, or loosening of prosthetic components, as
well as periprosthetic fracture. Several African studies have identified multiple
contributing causes, including non-compliance with postoperative instruc-
tions, the use of unsuitable salvage implants, inappropriate surgical indications
and technical errors during surgery [6], as well as early weight-bearing [7]. Oth-
ers have reported migration of Kiintscher nails [6] and cases of intrapelvic mi-
gration of guide wires [8].

In Céte d’Ivoire, a study conducted at Treichville University Hospital in 2017
found that plate loosening and screw extrusion were the most frequent forms of
failure, and that implant failure was multifactorial, involving patient-related, frac-
ture-related, implant-related and surgeon-related factors [5]. Mechanical compli-
cations are frequently observed in the Department of Orthopaedics and Trauma-
tology of Bouaké University Hospital, yet no study specifically devoted to mechan-
ical fajlure of internal fixation constructs and arthroplasty implants had been con-

ducted in the department.

1.2. Objective

The objective of this study was therefore to describe the mechanical failures of
internal fixation constructs and arthroplasty implants managed in the Depart-

ment of Orthopaedics and Traumatology of Bouaké University Hospital.
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2. Patients and Methods
2.1. Study Design, Setting and Patient Eligibility

This was a cross-sectional, descriptive observational study. It included all patients
managed for mechanical failure of an internal fixation construct or of an arthro-
plasty implant between 2015 and 2025 in the Department of Orthopaedics and
Traumatology of Bouaké University Hospital, Cote d’Ivoire.

All records of patients admitted and treated for mechanical failure of an inter-
nal fixation construct or of an arthroplasty implant were included, irrespective of
the institution in which the index procedure had been performed. Recruitment
was consecutive and exhaustive over the study period. Data were collected retro-
spectively using a standardised data collection form and were subsequently com-
pleted by face-to-face review or by telephone interview.

2.2. Study Variables

The variables studied were the characteristics of the series (age and sex) and the
characteristics of the mechanical failures, namely the type of mechanical failure,
the time to occurrence, the cause, the anatomical site, the treatment performed,
the length of hospital stay, the complications and the time to bone union. The
diagnosis was based on clinical findings (pain and functional impairment of the
limb) and standard radiography, which revealed the mechanical failure.

The removal of the osteosynthesis material corresponded to a separation of the
material from the bone. The hardware failure corresponded to a fracture of the
implant. The fracture of the bone at the site of the osteosynthesis hardware con-
sisted of a discontinuity in the bone occurring despite the presence of the implant.
The migration of the screws and pins corresponded to a change in their location
relative to the initial implantation site. Dislocation and loosening of the prosthesis
involved a loss of normal contact and a disassembly of the prosthetic components.
Union was defined by the absence of pain on weight-bearing and the absence of
mobility at the fracture sites. Radiologically, union was defined as the formation
of callus involving at least three out of four cortices [9]. The favorable clinical
course corresponded to the patient’s recovery without the occurrence of compli-

cations.

2.3. Statistical Analysis

Quantitative variables are expressed as means + standard deviation with the range
in parentheses. Qualitative variables are expressed as absolute frequencies and
percentages. The analysis was purely descriptive; no inferential testing was per-
formed, in keeping with the descriptive design of the study.

2.4. Ethical Considerations

The study was conducted in accordance with prevailing ethical standards. Ano-
nymity and confidentiality of patient information were maintained throughout.

Authorisation was obtained from the scientific and medical directorate of the hos-
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pital. The reporting of this study was guided by the STROBE recommendations
for observational research [10].

3. Results

3.1. Characteristics of the Series

Forty-three patient records were collected over the study period. The mean age

was 40 £ 16 years (range 17 - 83). There were 27 men (63%) and 16 women (37%),
giving a sex ratio of 1.7.

3.2. Characteristics of the Mechanical Failures

The mean time to occurrence of mechanical failure was 75 + 37 days (range 35 -
120). The distribution of the various types of mechanical failure is summarised in
Table 1 (Figure 1). The distribution of patients according to the cause of failure
is summarised in Table 2.

Figure 1. Radiograph showing mechanical failure (A, B). A: radiograph of the arm showing
plate breakage following humeral osteosynthesis; B: radiograph of the thigh showing break-
age of the intramedullary nail.

Table 1. Distribution of mechanical failures by type of failure and implant.

Type of mechanical failure n %
Loosening/disassembly of the fixation construct 23 53
Screw plate (14) 33

Sliding hip screw-plate (5) 12
Intramedullary nail 3) 7

K-wire 1 2

Breakage of the fixation implant 13 30
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Continued

Locked intramedullary nail 8) 19

Screw plate 4) 9

Sliding hip screw-plate (1 2

Fracture of the bone at the implant site 3 7

Screw plate 1) 2

Locked intramedullary nail 2) 5

Migration of the fixation implant 2 5

K-wire 1 2

Screw 1) 2

Dislocation and loosening of bipolar hip hemiarthroplasty 1 2

Periprosthetic fracture of the hip 1 2
Total 43 100

Percentages are rounded to the nearest whole number and therefore may not sum exactly
to the subtotal shown.

Table 2. Distribution of patients according to the cause of mechanical failure.

Etiology n %

Unauthorised early weight-bearing on the lower limb 15 35
Comminuted fracture 7 16

Cause not identified 7 16

Early mobilisation of the upper limb 6 14

Surgical technique (biomechanically unsound construct) 5 12
Trauma (fall on the operated limb) 3 7

Total 43 100

Unauthorized early weight-bearing on the lower limb was suspected when
weight-bearing occurred prior to authorization for full weight-bearing. The radi-
ological analysis highlighted a non-biomechanical construct that failed to adhere
to the principles of osteosynthesis

The distribution of mechanical failures according to anatomical site is summa-
rised in Table 3. The distribution of patients according to the treatment per-

formed is summarised in Table 4.

3.3. Length of Stay, Complications and Outcome

The mean length of hospital stay was 10 * 3 days (range 5 - 20). Five postoperative
infections were recorded, corresponding to 11% of the series. The postoperative
infection occurred on the mean of 15 days, and the infection was superficial.
Among the 35 patients who attended follow-up review, the mean time to bone
union was 6 + 2 months (range 4 - 7). Both revised arthroplasties had a favourable

clinical course.
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Table 3. Distribution of mechanical failures according to anatomical site.

Anatomical site  Loosening Breakage Bone fracture atimplant Migration Total

Shoulder (clavicle) - - - 1 1
Arm 5 - - - 5
Forearm 2 - 1 - 3

Hip 1 - 1 - 2

Thigh 12 12 2 - 26

Knee (patella) 1 - - - 1
Leg 2 2 - - 4

Ankle - - - 1 1

Total 23 14 4 2 43

The two arthroplasty failures (one dislocation with loosening of a bipolar hip hemiarthro-
plasty and one periprosthetic fracture of the hip) are not tabulated here, as this table relates
to internal fixation.

Table 4. Distribution of patients according to the treatment performed.

Treatment n %
Removal of screw plate + revision fixation with screw plate 19 35
Removal of nail + revision fixation with locked intramedullary nail 13 31

Removal of sliding hip screw-plate + revision fixation with sliding hip screw-plate 6 21

Removal of prosthesis + revision with cemented bipolar hemiarthroplasty 2 5
Removal of K-wire + drainage 1 2
Removal of K-wire and steel wire + tension-band wiring 1 2
Removal of arthrodesis screw 1 2

Total 43100

4. Discussion

The objective of this study was to describe the mechanical failures of internal fix-
ation constructs and arthroplasty implants managed in the Department of Ortho-
paedics and Traumatology of Bouaké University Hospital. The study showed that
loosening or disassembly of the internal fixation construct was the most fre-
quently observed mechanical failure, with the femur as the predominant site. Ar-
throplasty failure was rare. The most frequent cause was unauthorised early
weight-bearing on the lower limb. Treatment consisted predominantly of implant
removal followed by revision fixation with a screw plate. Both arthroplasties were
revised using cemented implants, and the clinical course was favourable in most
patients.

The mean time to occurrence of failure was 75 + 37 days (range 35 - 120), indi-
cating that most events occurred within two to four months of the index procedure.
The wide dispersion of this interval reflects the possibility of failures occurring ei-

ther very early or several months after surgery, as previously reported [4] [7].
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Loosening or disassembly of the fixation construct was the most frequent com-
plication in this series (53%), in agreement with the findings of Essadki et al [11].
This mode of failure generally occurs when fixation is insufficiently stable or when
the construct is exposed to premature mechanical loading [4] [7] [11]. Implant
breakage was the second most frequent complication (30%) and is commonly at-
tributed to material fatigue or mechanical overload [11]. The remaining compli-
cations comprised fracture of the bone at the implant site (7%) and implant mi-
gration (5%), which may result from suboptimal initial implant positioning or
from inadequate bone healing. All of these modes of failure have been docu-
mented in the African literature [4] [5] [7] [10].

In the present series, 44% of failures involved screw plates. Mujinga et al [7]
similarly reported that postoperative complications followed screw-plate fixation
in 51.8% of their patients. Arthroplasty failure was rare in our series (n = 2; 5%),
which is largely explained by the small number of arthroplasties performed in the
department. In the African literature, arthroplasty complications remain compar-
atively under-reported; when they do occur, they are dominated by aseptic loos-
ening, dislocation and wear of the prosthetic components. In their series of total
hip arthroplasty revisions in Morocco, Essadki et al. [12] found aseptic loosening
and infection to be the most frequent indications for revision, frequently requiring
prosthetic exchange or revision surgery.

Unauthorised early weight-bearing on the lower limb was the most frequent
cause of failure, accounting for 35% of cases. Premature loading may compromise
the stability of the bone-implant interface and jeopardise union. Comminuted
fractures were the second most frequent cause (16%), which is explained by the
intrinsic difficulty of achieving stable fixation of multiple bone fragments. Com-
parable findings have been reported by other authors [5] [6] [10] [13].

The femur was the site of the majority of complications, with a frequency of
60%. This predominance is explained by the fact that the femur is a major long
bone subjected to substantial mechanical and weight-bearing loads, which renders
it more vulnerable to complications after internal fixation. Our findings are con-
sistent with those reported in the literature [5] [6] [13]-[17] and confirm that the
femur, by virtue of its structure and its functional role, is particularly exposed to
implant-related mechanical complications [14] [15].

In this series, revision fixation with a screw plate was performed in 35% of patients.
This proportion reflects the selection of patients requiring surgical stabilisation ap-
propriate to the severity and location of the fracture [11]. Removal of the failed im-
plant was necessary in the great majority of cases, which underlines that postopera-
tive management of implants, including their removal, is a frequent requirement and
is often dictated by mechanical complications or by the state of bone healing. These
findings highlight the importance of rigorous postoperative follow-up in order to
prevent and effectively manage implant-related complications [6] [11].

The two failed arthroplasties were revised by exchange to a cemented-stem pros-

thesis, a technique frequently indicated in cases of prosthetic loosening or failure
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[18] [19]. Similar results have been reported in the literature, notably by Schwarz-
kopf et al. [20], who emphasise that revision using a cemented stem represents a
reliable option for restoring prosthetic stability in hip arthroplasty revision.

The mean length of hospital stay was 10 + 3 days (range 5 - 20), and the mean
time to bone union among the 35 patients reviewed was 6 + 2 months (range 4 -
7). These figures reflect the complexity of the fractures treated and the need for
rigorous postoperative surveillance. Tekpa et al [6] reported a shorter time to un-
ion, of 30 to 90 days, probably related to less complex fracture patterns or to dif-

ferences in management protocols.

Strengths and Limitations

The main strengths of this study are the ten-year study period and the consecutive,
exhaustive recruitment of all patients managed for mechanical implant failure in
the department. Several limitations should nevertheless be acknowledged. First,
the retrospective and single-centre design limits the generalisability of the findings
and exposes the study to information bias, as illustrated by the 16% of cases in
which no cause could be identified. Second, because the index procedure had been
performed in another institution in a proportion of patients, the total number of
procedures at risk was not available; consequently the true incidence of mechani-
cal failure could not be calculated, and only the relative distribution of failure
types is reported. Third, eight of the 43 patients were lost to follow-up before un-
ion was documented, which may have led to an underestimation of late compli-

cations. Finally, the descriptive design precludes any analysis of risk factors.

5. Conclusions

Loosening or disassembly of the internal fixation construct was the most fre-
quently observed mechanical failure in this series, with the femur as the predom-
inant site. Arthroplasty failure was rare. The most frequent cause was unauthor-
ised early weight-bearing on the lower limb. Treatment consisted predominantly
of implant removal followed by revision fixation with a screw plate, and both
failed arthroplasties were revised using cemented implants. The clinical course
was favourable in most patients.

These findings suggest that a substantial proportion of mechanical failures in
this setting is potentially preventable through biomechanically sound implant se-
lection and construct design, and through rigorous patient education regarding
postoperative weight-bearing restrictions. Future work should take the form of a
prospective, multicentre study incorporating an analysis of risk factors, with the

aim of reducing the burden of this complication.

Ethical Approval and Consent to Participate

The study was conducted in accordance with prevailing ethical standards, and au-
thorisation was obtained from the scientific and medical directorate of Bouaké

University Hospital. Patient anonymity and confidentiality were maintained
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