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Abstract

:

Osteoporosis is a common yet underdiagnosed condition that increases the risk of fractures, contributing to substantial morbidity, mortality, and healthcare costs. Distal radius fractures (DRFs) are some of the most common fractures associated with osteoporosis and often precede more severe fractures. Managing DRFs in patients with osteoporosis can be a challenge due to altered bone quality, which can affect healing and surgical fixation. This review examines both operative and nonoperative management strategies for DRFs in osteoporotic patients, emphasizing the importance of individualized treatment. Surgical interventions, like open reduction and internal fixation (ORIF) with plating, can facilitate early mobilization and improved alignment, especially in more active patients. However, osteoporosis poses risks such as hardware failure, infection, and malunion, calling for careful patient selection. Conversely, nonoperative management may be more suitable for patients with lower functional demands or higher surgical risks, despite the increased risk of malunion. By adapting treatment strategies to individual patient characteristics, orthopedic surgeons can optimize outcomes, minimize complications, and potentially prevent future fractures. Both operative and nonoperative treatments can yield positive outcomes when personalized to the patient’s needs.
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1. Introduction


Osteoporosis is the most common bone disease worldwide with an overall prevalence estimated to be around 18.3% to 19.7% [1]. This condition is characterized by decreased bone density, bone pain, and increased risk of fractures, imposing significant morbidity and mortality for patients, and presents a financial burden on the healthcare system. Osteoporosis and its sequelae disproportionately effect older patients, as one in three women and one in five men over the ages of 50 years will experience a fracture attributed to osteoporosis [2]. The prevalence of osteoporosis in the elderly has notably increased from 9.4% in 2007–2008 to 12.6% in 2017–2018 and continues to increase as the elderly population grows [3].



Distal radius fractures (DRFs) are second in prevalence only to hip fractures and are the most common fragility fracture experienced by women over 50 years of age [4,5,6,7]. DRFs typically occur earlier in life compared to other fragility fractures and are the most common fractures of the upper extremity [4,5,6,7]. The highest incidence of DRFs is seen in patients aged 60–69 and the biggest predisposing risk factor is osteoporosis [8]. The association between osteoporosis and DRFs has been well established throughout the literature; for instance, it has been found that 68% of women over the age of 60 with DRFs have osteoporosis [6].



DRFs are important in the context of osteoporosis because they often precede more serious fractures, such as hip fractures. Patients who have suffered a DRF have been shown to be at a five-times-higher risk of sustaining a hip fracture within one year compared to their counterparts [9]. Given their high prevalence, DRFs can serve as a crucial focus for understanding the broader impact of osteoporosis on fracture treatment and outcomes. Osteoporosis patients present unique challenges in fracture management due to the altered biology of their bones. Decreased bone mass, reduced cortical thickness, and more porosity can complicate both fracture healing and the surgical fixation process, leading to higher rates of complications [10]. The goal of this review is to evaluate and compare the current literature regarding operative versus nonoperative treatment of DRFs in osteoporotic patients, and consolidate our findings into recommendations for optimizing outcomes in this patient population.




2. Operative Management of DRFs in Patients with Osteoporosis


Since the early 2000s, surgical intervention, particularly open reduction and internal fixation (ORIF) with plating, has become a common choice for managing DRFs in osteoporotic patients [8,11]. Effective operative management of DRFs in osteoporotic patients depends on the selection of appropriate fixation techniques. Although the use of volar locking plates has been the most popular in past years, dorsal bridge plates and hemiarthroplasty can be performed and may offer distinct advantages [12]. Due to the altered bone quality in osteoporotic patients, careful consideration must be given to the risks and benefits associated with each method of surgery.



2.1. Benefits of Operative Management


Several studies support the use of ORIF for DRFs in patients with osteoporosis. It has been established that volar locking plates are generally very effective even in osteoporotic bone, as they can provide sufficient stability needed for fracture realignment [13]. Choi et al. found that using volar locking plates for ORIFs in postmenopausal women with osteoporosis yielded similar functional outcomes to nonosteoporotic patients, suggesting that this surgical technique may mitigate some of the negative impacts of osteoporosis postoperatively [14]. Moreover, Lee et al. retrospectively reviewed women older than 50 years old with DRFs treated with volar plates, comparing outcomes between those with and without osteoporosis. They found no differences in clinical outcomes between the two groups, reinforcing that volar plate fixation is effective even in osteoporotic bone [15]. Even so, internal radiocarpal distraction plating (bridge plating) has been found to be a suitable alternative for osteoporotic patients with complex, high-risk DRFs [16]. This surgical option can anchor the plate in stronger bone, bypassing the fracture site which may not reliably hold screws due to the presence of osteoporosis [16]. Recent reviews systematically looked at dorsal bridge plating, further highlighting their benefits of providing stable fixation in severe DRFs, especially in patients with poor bone quality [17,18]. It was found that this technique allowed early weight-bearing, early mobilization, and achieved satisfactory functional outcomes such as range of motion, grip strength, Quick Dash score, and overall patient satisfaction [17,18]. This was further reinforced by Defazio et al.’s recent retrospective study, which analyzed 43 dorsal plate fixations and found few complications and good functional outcomes overall [19].



Wrist hemiarthroplasty has also emerged as a viable surgical option for patients with “irreparable DRF in the elderly” [20]. Fractures among the elderly with poor bone quality may not be effectively treated with plating due to severe impaction and comminution [20]. A study followed 17 wrists with an average age of 79 post wrist hemiarthroplasty and found satisfactory functional and radiographic results in all patients, with a final follow-up showing an average VAS pain score of 1/10 and functional range of motion [20]. A case report of a 73-year-old patient with a complex intraarticular DRF and severe osteoporosis further showcases the benefits of a wrist hemiarthroplasty. The patient achieved significant pain relief and stability observed over 6.5 years post-surgery [21]. This is all important to highlight as this procedure does not rely on screw purchase in weakened bone, thus avoiding complications that osteoporosis may bring in procedures such as volar plating. Wrist hemiarthroplasty is a surgical technique that allows for sustained functionality and satisfaction even in cases of severe bone fragility.



Osteoporotic patients are at significant risk for loss of reduction and malunion due to their inherent instability [8]. However, trends towards increased use of internal fixation in the elderly reflect a preference for achieving better anatomical alignment and facilitating early mobilization [22]. Internal fixation can provide the necessary stability for patients to return to activities of daily living sooner, potentially minimizing the prolonged immobilization that could exacerbate further osteopenia [23,24]. A prospective randomized trial that compared ORIF to closed reduction and percutaneous pin fixation for treatment of DRFs demonstrated that patients treated with ORIF had significantly better outcomes in the first 12 weeks postoperatively, although outcomes became similar by one year [25]. This shows that osteoporotic patients can benefit from early mobilization through operative treatment and decrease the risk of further osteopenia, joint stiffness, and functional decline.



Osteoporosis affects approximately 6.3% of men and 21.2% of women over the age of 50 globally, suggesting that approximately 500 million men and women worldwide may be affected [26]. Given this statistic, it is very likely that many patients undergoing DRF surgery are impacted by osteoporosis even if not explicitly screened in various studies. For instance, when looking at adults older than 60 with a DRF, increased chronological age has been associated with better functional outcomes in surgically treated patients at all timepoints assessed through a one-year period [27]. Additionally, patients with higher activity levels also demonstrated improved functional outcomes following surgery, indicating that physiological factors can play a vital role in recovery [27]. Another study found no significant differences in functional outcomes between patients aged 65–74 and patients over the age of 75 who underwent ORIF for DRF, emphasizing that age should not be the sole determinant in choosing surgical options [28]. Patients over 75 who are found to be physiologically younger and independent can achieve functional outcomes similar to younger cohorts when treated surgically [28].




2.2. Risks of Operative Management


Despite the benefits of operative treatment, osteoporosis presents significant biological challenges that may affect surgical outcomes. Osteoporotic bones are characterized by reduced bone mass, decreased cortical thickness, and increased porosity, which can impair effective fracture repair [10]. These structural changes compromise the bone’s ability to support hardware, causing poor screw purchase and increasing the risk of hardware failure, malunion, fracture displacement, and instability [29,30,31]. Internal fixation in osteoporotic bone overall has been found to have failure rates ranging from 10% to 25% due to decreased holding power of plate and screw constructs [29]. Bone failure, rather than actual implant breakage, is cited as the primary reason for failure [29]. Despite advancements in fixation devices like volar locking plates, the risk of screw loosening or poor fixation still exists due to the overall fragile bone structure [13]. Furthermore, osteoporotic bones are more susceptible to surgical site infections, as low BMD has been identified as an independent risk factor for such infections following orthopedic procedures like lumbar fusion surgery [32].



FitzPatrick et al. found that after 12 months, osteoporotic patients undergoing ORIF for DRFs had significantly worse functional outcomes per the Disabilities of the Arm, Shoulder, and Hand (DASH) scores and higher complication rates, including instability and malunion, when compared to nonosteoporotic patients [33]. This argues that while surgical intervention can offer better early outcomes, the risk of complications in the long term remains high. A downfall of FitzPatrick et al.’s study is its relatively small effect size, and Tuaño et al. attempted to address this by using a large-scale commercially available healthcare database [31]. Their results also revealed that both osteopenia and osteoporosis were associated with increased risk of hardware failure, surgical site infection, and malunion one year after surgery. This suggests that osteoporosis can significantly hamper postoperative recovery due to the fragility, instability, and poor healing capacity of osteoporotic bones [8]. It must be stated that it remains controversial whether complications are solely due to osteoporosis because of its association with increased age and age-related disorders [10]. Moreover, it was found that patients 70 years and older treated with volar locking plate fixation had significantly higher levels of pain at final postoperative follow-up when compared to a similar group who were treated nonoperatively [34]. Although the study did not specifically screen for osteoporosis, the finding suggests that older adults, who are more likely to have osteoporotic bones, might not experience expected pain relief from surgical intervention. This emphasizes the importance of considering not just bone health, but also age-related factors and patient goals when deciding on operative management.





3. Nonoperative Management of DRFs in Patients with Osteoporosis


Nonoperative management, typically involving immobilization with casts or splints, has been a traditional treatment choice for DRFs and continues to remain a viable option. This is generally preferred for patients who have stable fractures, limited functional demands, or those with higher risks for surgical complications. However, as with surgical management, the success of nonoperative management in osteoporotic patients can be limited by the biological effects of osteoporosis on bone healing, leading to potential complications such as malunion, nonunion, or loss of reduction [35,36].



3.1. Benefits of Nonoperative Management


Patients with lower functional demands and limited mobility with the primary goal of pain relief can benefit from conservative approaches [35]. Testa et al. found no significant differences in functional outcomes and pain when comparing patients over the age of 65 treated with ORIF to those treated conservatively with immobilization [37]. Conservative treatment may be an appropriate option for elderly osteoporotic patients when fracture stability is maintained. Boymans et al. evaluated patients one year following conservative treatment with cast immobilization, with or without closed reduction [38]. Functional outcomes assessed did not correlate with BMD, suggesting that BMD measurements may not be a reliable predictor of functional recovery in nonoperative cases [38]. This study illustrates that conservative management can still result in favorable outcomes in patients with and without osteoporosis.



Studies show that in elderly patients with low-energy DRFs, functional outcomes can be satisfactory even in the presence of visible deformity, primarily because these patients tend to have lower physical activity levels, lower functional demands, and reduced soft tissue involvement [8,36]. A study that compared operative treatment to casting in patients older than 70 years old with DRFs found that there were no significant differences between range of motion, grip strength, DASH, and patient-related wrist evaluation scores at final follow-up, despite having notably worse radiological outcomes [34]. A total of 77% of these patients had an obvious clinical deformity; however, none of these patients were found to be dissatisfied with their appearance [34]. This idea is reinforced by a recent comprehensive review that concluded that nonoperative management of DRFs in the elderly can yield outcomes comparable to surgery in terms of function and pain relief, even with a residual deformity present [39]. The review noted that deformity occurs in about 30% of nonoperative cases but has noninferior results when compared to surgical outcomes [39]. Furthermore, a recent cohort study followed 73 patients aged 65–88 over a 12-month period comparing outcomes between those treated nonoperatively versus those who underwent surgery of DRFs. The study found no differences in functional outcomes other than grip strength between surgical and nonoperative groups at both 6-month and 12-month follow-up [40]. Interestingly, this study found that 78% of nonoperative patients with a visible deformity present reported satisfaction with both functional and cosmetic outcomes at final follow-up [40]. While osteoporosis was not explicitly addressed in these studies, the findings suggest that many older patients, with or without osteoporosis, can achieve goals consistent with pain relief and preservation of function, all while avoiding the risk associated with surgery and maintaining acceptable quality of life.



Moreover, Azad et al. found that the overall complication rate for DRFs treated nonoperatively was 5.4% which is significantly lower than the complication rate seen in operative treatment of 9.4% [8]. They found that the group that received nonoperative treatment had significantly lower rates of every complication except for malunion when compared to the operative group [8]. A retrospective cohort study with 311 distal radius fractures specifically looked at delayed union and nonunion in patients with and without osteoporosis. The study found no cases of delayed or nonunion in the DRFs regardless of osteoporosis status [41]. Despite lower bone quality, healing outcomes in the osteoporotic group were comparable to those in patients with normal bone density, indicating that osteoporosis may not be as critical a factor in the healing of DRFs as initially expected. This is further proven in a study by Arora et al., which demonstrated that patients treated nonoperatively with casting had no complications at all, with the exception of CRPS versus a complication rate of 13% in the surgical group [34].




3.2. Risks of Nonoperative Treatment


Despite having its advantages, nonoperative treatment can still present significant challenges in osteoporotic patients. The fragility of osteoporotic bone can make it difficult to maintain fracture alignment through casting or immobilization alone, increasing the risk of malunion and loss of reduction [35,36]. The decreased bone mass and disorganized trabecular structure make it challenging for immobilization techniques to provide sufficient stability. This increases the likelihood of long-term complications such as joint stiffness, functional decline, reduced range of motion, and long-term disability, which can ultimately impact patient-reported outcomes [35]. It was found in a recent study, looking at adults over 50 years old with DRFs, that osteoporotic patients demonstrate significantly more displacement characteristics such as greater dorsal angulation and increased ulnar variance [42]. This increased fracture displacement could complicate nonoperative management by exacerbating instability, as maintaining reduction may be challenging in these cases. Furthermore, this study found that such structural deformities can be linked to triangular fibrocartilage complex (TFCC) injuries, which may further worsen joint instability if left unaddressed [42]. It is thought that the increased displacement in osteoporotic fractures can contribute to this ligamentous injury [42]. This highlights the need for careful patient selection and close monitoring during nonoperative management. Nonoperative management of DRFs need accurate radiographic assessment of fracture reduction. A recent study evaluated the reliability of radiographic measurements commonly taken to assess casting position in DRFs. The study showed high inter- and intraobserver agreement in certain areas like radial inclination, shortening, and dorsal/volar tilt; however, the study also found poor agreement for intra-articular gap and step measurements [43]. This is significant as this may question the reliability of measurement techniques in guiding the decision for nonoperative management in DRFs. This could place patients at risk for complications, as fractures needing surgical intervention could be mistakenly treated nonoperatively. This is especially important in osteoporotic bones where precise alignment is crucial in avoiding malunion.



As Azad et al. found, even though nonoperative treatment had lower overall complication rates compared to surgery, the increased risk of malunion was found to be higher [8]. Some elderly individuals with low functional demands may tolerate deformity; however, those with higher activity levels or those relying on their motor skills may experience significant deficits in strength, mobility, and range of motion [36]. Moreover, it has been established that bone structure naturally adapts to provide adequate strength for daily activities of living, and prolonged immobilization can result in reduced mass of bone over time [23]. Therefore, in the nonoperative treatment of a DRF, extended immobilization of already osteoporotic bone may further exacerbate the patient’s compromised bone health. In fact, a recent retrospective study demonstrated that surgical treatment had lower odds of developing disuse osteopenia within six weeks compared to nonoperative treatment for a DRF, although it is important to note that only increasing age was found to be a significantly associated factor [44].





4. Discussion


Although a well-established association exists between osteoporosis and DRFs, the optimal treatment options for such fractures in osteoporotic patients still remain circumstantial and dependent on the individual. The evidence provided suggests that both nonoperative and operative treatment modalities can provide beneficial outcomes depending on the individual patient’s baseline function and goals. Much of the previous literature has focused on age as the primary factor when choosing a treatment plan, and while increased age may predict poorer outcomes under some circumstances, it is not the sole factor that should guide treatment decisions. It is clear that an individualized approach, one that considers each patient’s lifestyle, physical activity level, comorbidities, overall health status, and personal goals, must be considered when treating an osteoporotic patient with a DRF.



For physically active patients or those with high functional demands, our interpretation of the literature suggests that operative management, particularly open reduction and internal fixation, may provide the best chance for returning to preinjury activity levels. Early mobilization facilitated by ORIF can lead to superior functional outcomes in the short term [14,24]. Early mobilization is especially important in these patients as prolonged immobilization can further exacerbate bone loss and lead to further complications. The benefits of quicker recovery and minimizing decline in bone quality outweigh the associated risk for surgery in this subset of patients. Patients with osteoporosis and a DRF who are otherwise healthy and active should be given the opportunity for surgical management regardless of their age.



The literature also presents compelling evidence to support nonoperative treatment, particularly for more frail or inactive patients with osteoporosis and a DRF. The risks of surgery, such as hardware failure, infection, and increased pain, may outweigh the benefits of surgical treatment, especially in patients whose primary goal is pain relief rather than functional restoration. Nonoperative treatment offers lower complication rates, making it a more attractive option for patients who are at higher risk for surgical complications. While we recommend nonoperative treatment as an approach in select patients, it is important to recognize that this treatment is not without its risks of malunion, worsening osteoporosis, and loss of fracture alignment. Regardless, clinical deformity in nonoperatively treated patients does not always correlate with dissatisfaction or reduced functional outcomes [34]. This emphasizes the importance of aligning treatment goals with patient lifestyle and overall health status. We recommend nonoperative treatment in patients whose primary goals are pain relief and basic functional lifestyle goals.



Nonetheless, studies have shown that early osteoporosis screening and timely treatment are linked to fewer future fractures, thus stressing the need to make osteoporosis management a key part of care for patients with a DRF [45]. It has been found that only 25% of patients who present with a DRF undergo an evaluation for osteoporosis [46,47]. Recent findings demonstrate the significant diagnostic and treatment gaps in osteoporosis care, with one study finding a 53% diagnostic gap and 84% treatment gap among DRF patients [48]. These patients were eligible for osteoporosis treatment before their fracture and many of them had suboptimal vitamin D levels [48]. Orthopedic surgeons are faced with a unique opportunity to influence this health directive, as studies have shown that the rate of DEXA scans ordered, completed, and treatment option education provided by primary care physician increases to over 70% when initiated by an orthopedic surgeon [46]. Regardless of the chosen treatment approach, osteoporosis management should be emphasized at the forefront.



Despite the insights offered in this review, there are several gaps that still need attention in future research on this topic. Future studies should use standardized patient groups based not only on age, but also on several lifestyle factors such as BMI, activity level, comorbidities, and the severity of osteoporosis to assess the outcomes of various treatment modalities. Another key area of potential research is investigating how osteoporosis medications impact different fracture treatments, both nonoperative and operative, when looking at long-term outcomes. Understanding how these medications influence the rate of bone healing, risk of complications, and functional outcomes could significantly affect clinical practice and decision making.




5. Conclusions


In summary, osteoporosis plays a detrimental role in the bone-healing process following a distal radius fracture and can complicate treatment decision making. Clinically, the management of DRFs in osteoporotic patients requires that clinicians look beyond chronological age and initiate a tailored approach that considers a patient’s whole picture. Both operative and nonoperative options have been shown to result in beneficial outcomes. For more physically active patients, operative management has been shown to be most suitable, and for patients with limited baseline activity or those at higher risk for surgical complications, conservative management will be the better option. Nonetheless, early osteoporosis screening and timely treatment are linked to fewer future fractures, thus emphasizing the need to make osteoporosis management a key part of care for patients when dealing with a DRF.
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