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Abstract

In this editorial, I present my comments on the article by Solarino et al. Conver-
sion hip arthroplasty, which is an optional salvage procedure performed follo-
wing unsuccessful fixation of intertrochanteric femur fractures in elderly pati-
ents, entails more complex processes and higher rates of operative complications
than primary arthroplasty. Hence, it is important to consider the appropriateness
of the primary treatment choice, as well as the adequacy of nailing fixation for
intertrochanteric fractures. This article briefly analyzes the possible factors con-
tributing to the nailing failure of intertrochanteric fractures and attempts to find
corresponding countermeasures to prevent fixation failures. It also analyzes the
choice of treatment between nailing fixation and primary arthroplasty for inter-
trochanteric fractures.

Key Words: Intertrochanteric femur fracture; Femoral nailing fixation; Primary hip
arthroplasty; Conversion hip arthroplasty; Failed internal fixation; Treatment reflection

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: As a complex salvage procedure following the failed nailing of intertro-
chanteric femur fractures, conversion hip arthroplasty calls for reflections on the
primary treatment of these fractures, including the choice of treatment approaches;
however, the most important of these considerations are the reasons leading to failed
nailing fixation and the measures that can be taken to prevent the failure.
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TO THE EDITOR

As proposed by Solarino et al[1], to avoid the increased risk of internal fixation failure, the complexity of revision surgery,
and the high rate of complications, primary hip arthroplasty is a preferred treatment option in elderly patients with
unstable intertrochanteric femur fractures.

WHY CONVERSION HIP ARTHROPLASTY?

Indeed, as for the surgical procedure, conversion hip arthroplasty following unsuccessful intertrochanteric nailing
fixation is much more complex than primary arthroplasty, as evidenced by the complicated processing of hardware
removal, operative exposure, fracture nonunion or malunion, bone defect, varus deformity, poor bone stock, and disuse
osteopenia[2]. All of these problems, which render the prosthesis implanting particularly challenging and technically
demanding, inevitably result in more surgical bleeding, a longer operation time, and a higher rate of procedure-related
complications, ultimately affecting the surgical outcome and treatment cost[3]. It is true that for patients with high life
expectancy, good bone quality, and remaining bone store, revision fixation is a viable option; however, revision fixation
also entails implant removal, deformity correction, and fracture re-fixation, probably requiring simultaneous osteotomy
or bone grafting/cement augmentation to improve fixation stability[4,5]. Moreover, this surgical procedure again carries
the risk of nonunion and/or loss of fixation, which is a devastating outcome that is unacceptable for frail elderly patients.
Therefore, conversion arthroplasty is a safer surgical option, including hemi-arthroplasty and total hip arthroplasty,
depending on the physical conditions and functional demand of the patients, as well as whether they have concomitant
hip arthritis and damaged articular surface[6].

REFLECTION ON PRIOR TREATMENT

As a complex salvage procedure following the failure of intertrochanteric fixation, conversion arthroplasty poses great
challenges to both the orthopedic surgeon and the affected patient. Hence, it is important to consider the appropriateness
of the previous treatment strategy and the adequacy of surgical fixation. The outcome of surgical fixation for an inter-
trochanteric fracture is affected by a number of factors, including patient-related factors such as the fracture pattern and
bone quality, surgery-related factors such as reduction quality of the fracture, placement and selection of fixation devices,
and postoperative management[7,8] (Table 1). First, the fracture pattern and bone quality determine the selection of
surgical methods for intertrochanteric fractures. If the current conditions make it impossible to securely fix an inter-
trochanteric fracture, the only way out will be primary arthroplasty. Of course, a detailed assessment of the fracture is
extremely important to determine the suitability of internal fixation. For example, the study of bone mineral density in
cadaveric femora, as a measure of osteoporosis, has shown that there is a high risk of a screw cutout after osteosynthesis
for pertrochanteric fractures if the mineral density of bones is less than 250 mg/cm®[9]. Furthermore, if the fracture
pattern and comminution do not meet the basic requirements for reduction and fixation, primary arthroplasty is the likely
choice of treatment. Second, the appropriateness of surgical fixation is a prerequisite for achieving a fracture union, which
requires high-quality reduction of the fracture and correct placement of the fixation nail[10]. The failure modalities of
trochanteric nailing fixation include cutout (50.65%), non-union (17.56%), peri-implant fracture (16.20%), cut-through
(10.80%), and femoral head avascular necrosis (2.70%)[1]. These complications may be more or less related to defective
surgical treatment, such as unsatisfactory fracture reduction, inappropriate choices, and/or suboptimal placements of
fixation devices. Although there is currently no general consensus on the quality criteria for reducing unstable intertro-
chanteric fractures, considerable attention has been paid to well-reduced posteromedial cortical calcar and the restora-
tion of the neck- shaft angle, which are very important for the stability of the fracture fixation[8,10]. Recently, Chang et al
[11] have proposed modified quality criteria for reducing unstable pertrochanteric fractures, emphasizing the importance
of an positive anteromedial cortical support which is conducive to fracture reduction and resistance to the loss of neck-
shaft angle. Today, given its biomechanical advantage over extramedullary fixation devices such as a sliding hip screw,
the cephalomedullary nail is the predominant fixation device of choice for unstable intertrochanteric fractures. However,
different cephalomedullary nails with characteristic designs have shown varying degrees of risk of certain complications
such as cutout and nail breakage[12]. Importantly, the correct placement of the blade or screw, combined with high-
quality reduction, is crucial for minimizing the risk of cutout[12]. Third, postoperative management, including protective
hip joint functional rehabilitation and anti-osteoporosis treatment, is also of great significance to prevent bone loss and
loosening of nail fixation[13].
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Table 1 Factors affecting the outcome of surgical fixation of an intertrochanteric fracture

Factors Specific content
Patient-related factors Age, sex, comorbidities, fracture pattern and comminution, intactness of lateral wall, bone quality, osteoporosis
Surgery-related factors Reduction quality of the fracture, placement and selection of fixation devices, tip-apex distance

Postoperative management Protective hip joint functional rehabilitation and anti-osteoporosis treatment

Table 2 Advantages and disadvantages of nailing fixation vs primary arthroplasty for an intertrochanteric fracture

Operative Blood Postoperative Re-operative Long-term L

. . . Applicability preference

time loss bedridden time rate effect
Nailing Shorter Less Longer Comparable ~ Comparable or  Younger patients with lower-grade fracture pattern,
fixation superior good bone quality, fewer comorbidities, higher

functional demands, and longer life expectancy

Primary Longer More Shorter Comparable = Comparable Elderly patients with higher-grade fracture pattern,
arthroplasty poor bone quality, more comorbidities, lower

functional demands, and shorter life expectancy

NAILING FIXATION VS PRIMARY ARTHROPLASTY

In fact, most unstable intertrochanteric fractures can achieve good to excellent outcomes, provided that the three aspects
mentioned above are well executed. The overall rate of complications for re-operation associated with nailing fixation is
2%-10%[14], which is almost similar to 2%-15% with primary arthroplasty for unstable intertrochanteric fractures[14].
Even a systematic review and meta-analysis revealed that PFN fixation yields better functional outcomes (based on the
Harris hip score) after fracture healing than primary arthroplasty does over a long follow-up period[15]. Indeed, as two
optional procedures for unstable intertrochanteric fractures, nailing fixation and primary arthroplasty have their
respective advantages and disadvantages (Table 2), and the differences consist mainly in the duration of the operation
and the duration of being bedridden, with nailing fixation prevailing in shorter operative time and primary arthroplasty
prevailing in earlier full weight-bearing and mobilization[16]. Therefore, nailing fixation is still the current mainstream
treatment option for intertrochanteric fractures[17]. After determining the surgical procedure by considering the patient’s
age, fracture pattern, bone quality, comorbidities, functional demands, life expectancy, and the necessary surgical
conditions, detailed preoperative planning should be made, which is critical to ensuring surgical success and technical
excellence.

FUTURE PERSPECTIVES

Complications following surgical treatment of intertrochanteric femur fractures are associated not only with the surgical
methods but also with the characteristics of the implants[18]. Surgical implants are constantly being improved and new
implants are being developed continuously, which will lead to improvements in surgical techniques and outcomes
accordingly. Complications after nailing fixation are frustrating but are by no means insoluble. The key is to identify the
causes and recognize the related risk factors, and take preventive measures to prevent the occurrence of these complic-
ations; otherwise, if it is in any way unavoidable, turning directly to primary arthroplasty is justified. There is still much
to be explored and understood about the treatment of intertrochanteric fractures, especially reduction and fixation. We
hope that in the future a well-established protocol of detailed quantitative evaluations of patients with intertrochanteric
fractures will be of great benefit to the precise selection of suitable surgical methods, so that intertrochanteric fractures
can be treated with the best strategy and a standardized procedure to achieve optimal surgical outcomes.

CONCLUSION

As a complex salvage procedure following unsuccessful intertrochanteric fixation, conversion arthroplasty requires deep
reflections on the appropriateness of the primary treatment choice, and the most important of these considerations is the
analysis of the causes that led to the failed nailing and the search for countermeasures to prevent failure.

FOOTNOTES

Author contributions: There is only one author.
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