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tion, is a known complication in systemic lupus erythematosus (SLE), but
emerging evidence suggests that CLE manifestations may serve as early indi-
cators or contributory factors in its development. Chronic inflammation and
microvascular injury, central to CLE pathophysiology, may predispose af-
fected patients to compromised bone perfusion and ischemia, particularly in
weight-bearing joints such as the hips and knees. Dermatologic signs, includ-
ing persistent erythema, ulceration, or livedo reticularis, may reflect underly-
ing vascular dysfunction that extends beyond the skin to subchondral bone,
accelerating osteonecrotic processes. The role of autoantibodies, such as an-
tiphospholipid antibodies, and their contribution to thrombotic microangiop-
athy in CLE further supports this potential mechanistic link. Early recognition
of CLE-related vascular changes could guide orthopedic surveillance strate-
gies, enabling timely imaging with MRI to detect early osteonecrosis before
irreversible joint damage occurs. Therapeutic interventions for CLE, including
corticosteroids and immunosuppressive agents, may inadvertently exacerbate
osteonecrosis risk, necessitating careful balancing of treatment efficacy with
preservation of joint health. Advances in vascular-targeted therapies and
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bone-preserving interventions, such as bisphosphonates or regenerative tech-
niques, offer potential avenues for mitigating joint degeneration in this patient
population. Understanding the bidirectional relationship between CLE and
osteonecrosis provides an opportunity for dermatologists and orthopedists to
collaborate on predictive, preventive, and therapeutic strategies that preserve
joint function and improve quality of life for affected individuals.
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1. Introduction

Systemic Lupus Erythematosus (SLE) is a complex autoimmune disease charac-
terized by widespread tissue inflammation, immune system dysregulation, and
environmental influences. Its clinical manifestations vary among patients, making
diagnosis and treatment challenging. Oral corticosteroids are a primary treatment
for SLE but can lead to severe side effects, including osteoporosis, fractures, and
osteonecrosis [1]. Osteonecrosis is caused by disrupted blood circulation, leading
to bone ischemia. Although often asymptomatic, it can progress during lupus
flares and may present with severe pain from necrotic tissue, most commonly at
the femoral head. Risk factors for avascular necrosis (AVN) include age, sex, ster-
oid use, and coagulopathies. Severe cases may require surgical interventions, such
as hip or knee arthroplasty, which carry additional risks like thromboembolism
due to SLE pathophysiology.

Cutaneous Lupus Erythematosus (CLE) is a subset of SLE that presents with
various skin lesions triggered by medications or sun exposure [2]. Emerging re-
search highlights that CLE-associated vasculopathy and inflammation may uniquely
predispose patients to osteonecrosis compared to the broader SLE population.
Unlike systemic manifestations of SLE, CLE primarily affects the skin, yet emerg-
ing evidence suggests that its localized pathology, such as photosensitivity-in-
duced inflammation and vasculopathy, may amplify the risk of osteonecrosis in
this subset of patients [3]. For instance, CLE-associated vasculopathy could fur-
ther compromise blood supply to bone tissue, exacerbating ischemic injury, par-
ticularly in patients already at risk due to steroid use or immune dysregulation.

Recent findings suggest specific CLE subtypes, such as chronic cutaneous lupus,
may exhibit a stronger association with osteonecrosis development due to their
persistent inflammatory profiles. Biomarkers, including elevated levels of tumor
necrosis factor-alpha (TNF-a) and interferon-gamma (IFN- ), may serve as pre-
dictive indicators for vascular complications in CLE patients [4] [5]. Additionally,
skin lesions in CLE could serve as external indicators of disease progression and

systemic involvement, potentially correlating with osteonecrosis development.
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While CLE is linked to SLE, direct research on its relationship with osteonecrosis
is limited. This gap emphasizes the importance of exploring molecular mecha-
nisms that directly connect CLE-related inflammation and vascular damage to
bone ischemia. Given that skin lesions may indicate SLE progression, it is plausi-
ble that CLE may serve as a risk factor for developing osteonecrosis [6]. This study
explores the potential relationship between CLE and osteonecrosis, evaluates CLE
staging in relation to AVN severity, and assesses the utility of CLE changes in

informing treatment strategies for SLE patients at risk for osteonecrosis.

2. Pathophysiology of Cutaneous Lupus Erythematosus (CLE)

2.1. Environmental Triggers and Genetic Predispositions

CLE is an autoimmune disease primarily affecting the skin, but can involve sys-
temic inflammatory processes, evolving into SLE. CLE is categorized into acute
cutaneous lupus (ACLE), subacute cutaneous lupus (SCLE), and chronic cutane-
ous lupus (CCLE) based on clinical and histopathological findings. Its pathophys-
iology involves environmental factors, genetic predispositions, and chronic acti-
vation of the immune system. Environmental triggers, such as ultraviolet light,
smoking, and certain medications can cause DNA alterations, reactive oxygen
species (ROS) production, and apoptosis [7]. Genetic susceptibility includes vari-
ations in HLA genes (e.g., HLA-B8, DR3) and complement protein deficiencies,
as well as mutations in the TREX1 gene, which degrades DNA [8]. A hallmark of
CLE is the overactivation of the type I interferon (INF) pathway, driving persistent
inflammation through immune pathway activation [9]. This cycle of immune ac-

tivation and inflammation results in the clinical manifestations of CLE.

2.2. Immune System Activation

In CLE, chronic inflammation—amplified by type I interferons and pro-inflam-
matory cytokines—has systemic implications beyond the skin, including vascular
damage. These inflammatory pathways may directly impair blood flow to sub-
chondral bone, contributing to osteonecrosis [7]-[9]. The chronic inflammation
in CLE has systemic implications, including atherosclerosis and thrombosis, con-
tributing to cardiac, vascular, and skeletal complications like osteonecrosis. In-
flammatory cytokines, such as tumor necrosis factor-alpha (TNF-a) and inter-
feron-gamma (INF-y), exacerbate microvascular injury by impairing endothelial
function and promoting vascular inflammation [4] [5]. These processes, also ob-
served in other inflammatory diseases like psoriasis, disrupt blood flow and in-
crease ischemic conditions, elevating the risk of osteonecrosis. CLE’s systemic ef-
fects underscore the interconnectedness of immune dysregulation and skeletal

health, necessitating comprehensive care.

3. Systemic Implications of CLE

3.1. Osteonecrosis: Mechanisms and Risk Factors

Osteonecrosis, defined as ischemia-induced bone tissue death, results from an
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imbalance between osteoclast-mediated resorption and osteoblast-mediated for-
mation, leading to bone collapse and joint dysfunction. Clinically, it often presents
as impaired mobility and reduced quality of life, particularly in weight-bearing
joints, such as the femoral head [10]. The etiology of osteonecrosis is multifacto-
rial, with traumatic injuries, prolonged corticosteroid use, and excessive alcohol
consumption recognized as acute triggers. Chronic conditions, such as SLE, exac-
erbate vascular fragility and compromise the blood supply essential for bone
health [11]. The underlying pathophysiology involves prolonged ischemia that de-
prives bone tissue of oxygen and nutrients, impairing cellular metabolism and
leading to structural deterioration. This ischemic state disrupts bone marrow
function, promotes adipocyte accumulation, and increases interosseous pressure,
further obstructing vascular pathways. Thrombophilic conditions, such as Factor
V Leiden and antiphospholipid syndrome, exacerbate disease progression by in-
ducing thrombus formation and impairing circulation [12]. Additionally, direct
vascular damage from fractures or fat embolisms can impede blood flow to af-
fected regions. Corticosteroid use and chronic alcohol consumption compound
these effects by inducing adipocyte hypertrophy, further restricting vascular in-
tegrity [13]. Together, these mechanisms highlight the intricate interplay between
vascular health, metabolic function, and bone integrity.

3.2. Treatment Approaches and Future Directions

The treatment of osteonecrosis in CLE patients requires a multifaceted approach
to manage the complex pathophysiology and prevent further bone damage. Future
studies should examine the therapeutic potential of targeting these pathways in
CLE-specific osteonecrosis. Investigating whether novel biomarkers, such as vas-
cular endothelial growth factor (VEGF) or markers of oxidative stress, correlate
with disease severity may enhance diagnostic precision and guide treatment.
Pharmacological agents, such as bisphosphonates and denosumab, may help to
reduce bone resorption and preserve bone integrity [1] [14] [15]. Additionally,
anti-inflammatory therapies like corticosteroids, TNF-ainhibitors, and rituximab
may be explored to address the underlying inflammation driving osteonecrosis in
CLE. Treatment of osteonecrosis focuses on addressing underlying causes to mit-
igate ischemic conditions and preserve bone health. Acute interventions often aim
to enhance blood circulation and reduce internal bone pressure to prevent further
structural deterioration. However, prolonged exposure to risk factors without
timely intervention can result in irreversible bone degradation and joint dysfunc-
tion, significantly impacting mobility and quality of life [16]. In advanced stages,
surgical procedures, such as joint replacement, are frequently necessary to restore

function and alleviate pain [17] [18].

3.3. Emerging Therapies

Beyond surgical approaches, emerging regenerative therapies, including mesen-

chymal stem cell implantation and gene therapy, offer promising avenues for
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addressing osteonecrosis in CLE patients. These therapies aim to stimulate bone
repair and regeneration, potentially improving outcomes for patients who are not
candidates for traditional surgical interventions. Evaluating their safety and effi-

cacy in this context may significantly advance care strategies.

3.4. Vulnerable Anatomical Sites and Implications

The femoral head is particularly vulnerable due to its vascular anatomy, relying
heavily on the medial circumflex femoral artery [19]. Damage to the medial cir-
cumflex artery increases the risk of ischemia, while mechanical stress from weight-
bearing activities exacerbates subchondral necrosis and joint collapse [19]. These
factors emphasize the critical importance of maintaining adequate vascular integ-
rity to support bone health and highlight the need for preventive strategies to mit-
igate the impact of osteonecrosis on weight-bearing joints [19]. Similarly, the
knee, nourished by the inferior medial genicular arteries, is another common site
of osteonecrosis, particularly involving the distal femur and proximal tibia [20].
Idiopathic causes and traumatic injuries often underlie knee osteonecrosis, with
the epiphyseal arteries supplying the subchondral bone being especially vulnera-
ble to localized ischemia. Activities, such as walking and running, further exacer-
bate mechanical stress, increasing the risk of joint damage. Severe cases may re-
quire surgical interventions like total knee arthroplasty to restore functionality
and relieve pain.

In contrast, the shoulder, particularly the humeral head, is less commonly af-
fected by osteonecrosis, but still poses significant clinical challenges due to its lim-
ited collateral circulation, primarily supplied by the posterior humeral circumflex
artery [21]. Although the progression of disease in the humeral head is slower due
to reduced mechanical stress compared to weight-bearing joints, untreated oste-
onecrosis in this region can severely impact upper-limb function, particularly dur-
ing overhead movements like lifting and reaching [22].

Given the interdependence of CLE’s inflammatory and vascular pathology,
early detection of osteonecrosis via imaging or biomarker analysis may improve
outcomes. Incorporating CLE staging into osteonecrosis management protocols

could provide a more personalized and proactive approach to treatment.

4. The Role of Autoantibodies and Thrombotic
Microangiopathy in CLE

Antiphospholipid antibodies (aPL) play a crucial role in the pathophysiology of
CLE, contributing significantly to vascular dysfunction and increasing the risk of
thrombotic events. These autoantibodies specifically target phospholipid-binding
proteins, such as beta-2 glycoprotein, which leads to thrombosis and microvascu-
lar injury [23]. As a result, blood flow becomes impaired, jeopardizing perfusion
to several tissues, including subchondral bone. The reduced blood flow signifi-
cantly heightens the risk of osteonecrosis, particularly in weight-bearing joints like

the hips and knees [24]. Over time, vascular damage deprives bone tissues of
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oxygen and essential nutrients, exacerbating the degeneration of affected joints.
Such progressive vascular injury underscores the need to monitor aPL levels in
CLE patients closely. Additionally, incorporating markers such as endothelial dys-
function indicators, including E-selectin and soluble vascular cell adhesion mole-
cule-1 (sVCAM-1), may provide further insight into the vascular pathways lead-
ing to osteonecrosis in CLE [5] [9]-[11]. While the literature on sVCAM-1 in CLE
is limited, it could offer valuable future directions for research and targeted inter-
ventions to mitigate vascular complications.

The presence of other autoantibodies, such as anti-DNA and anti-Ro, in addi-
tion to aPL, further complicates CLE pathogenesis. These autoantibodies promote
the deposition of immune complexes on endothelial cells, instigating vasculitis
and additional vascular damage [25]. This endothelial injury often progresses to
thrombotic microangiopathy, a condition characterized by capillary obstruction
and diminished perfusion to oxygen- and nutrient-dependent bone tissues. Con-
sequently, the restricted supply of essential elements leads to osteonecrosis and,
in severe cases, collapse of the bone’s structural components. Furthermore, the
treatment of CLE frequently involves corticosteroids, which, while effective in
managing inflammation, heighten the risk of osteonecrosis [3] [26].

These medications disrupt the bone’s natural repair mechanisms, which exac-

erbates joint degeneration and adds complexity to patient management.

5. Therapeutic Challenges and Considerations

5.1. Balancing CLE Treatment with Bone Health Preservation

While CLE can be debilitating, the primary therapeutic challenge lies in balancing
effective treatment of CLE symptoms with minimizing the adverse effects of long-
term therapies, particularly on bone health. Key CLE treatments include topical
corticosteroids, antimalarials like hydroxychloroquine, and immunosuppressive
agents like methotrexate and azathioprine [27]. These therapies are essential for
controlling skin inflammation and systemic involvement. However, they carry the
potential for significant side effects. One of the most concerning complications of
CLE is osteonecrosis, which is often exacerbated by medications like glucocorti-
coids. Minimizing corticosteroid use through alternative therapies is crucial in re-
ducing this risk. Topical corticosteroids are typically considered first-line treat-
ments for CLE [28] [29]. However, prolonged use of these treatments can lead to
side effects such as atrophy, telangiectasias, osteoporosis, and dermatitis [29]-
[31]. For example, a randomized controlled trial by Roenigk et a/. (1980) found
that 27% of patients using 0.05% fluocinonide experienced significant improve-
ment, compared to only 10% of patients using 1% hydrocortisone [32]. Although
highly potent steroids like fluocinonide may be more effective than low-potent
steroids like hydrocortisone, careful consideration of their side effect profile is es-
sential. This suggests that low-potent steroids can still serve as a viable treatment

option for CLE when used appropriately.
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5.2. Role of Antimalarials

Antimalarials, particularly hydroxychloroquine, are another common first-line
therapy for CLE. A randomized controlled trial by Yokogawa et a/. (2017) demon-
strated significant improvements in the Cutaneous Lupus Erythematosus Disease
Area and Severity Index (CLASI) scores with hydroxychloroquine compared to
placebo [33]. Beyond improving clinical outcomes, hydroxychloroquine has been
shown to reduce flare rates significantly. Tsakonas et al (1998) found that patients
continuing hydroxychloroquine had fewer major disease flares compared to those
on placebo, indicating its potential to provide long-term control of CLE [34].
However, in cases of refractory CLE, increasing hydroxychloroquine blood con-
centrations above 750 ng/mL has been associated with improved outcomes [35].
While this strategy can help manage challenging cases, it necessitates close moni-

toring to avoid long-term complications like retinal toxicity.

5.3. Immunosuppressants for Refractory CLE

When antimalarials or corticosteroids are insufficient or poorly tolerated, immu-
nosuppressants like methotrexate, mycophenolate, and azathioprine are viable
options. Methotrexate has shown effectiveness in improving both articular and
cutaneous symptoms of SLE, making it a potential steroid-sparing alternative [36].
Similarly, mycophenolate has demonstrated efficacy in treating antimalarial-re-
fractory CLE, with response rates comparable to methotrexate [37]. Azathioprine
also offers an effective treatment option, especially for patients who cannot toler-
ate conventional therapies [38]. Its corticosteroid-sparing properties make it par-
ticularly valuable in pregnant patients, as it avoids the teratogenic risks associated
with other medications [39]. These immunosuppressants provide critical alterna-
tives for managing complex CLE cases while minimizing reliance on corticoster-

oids.

5.4. Osteonecrosis Risk Mitigation

CLE has been associated with an increased risk of osteonecrosis, a severe condi-
tion characterized by the death of bone tissue [40]. Corticosteroids are strongly
linked to this complication, as they may compromise blood flow to affected bones
[41]. Shigemura et al. (2011) reported that up to 37% of lupus patients on corti-
costeroids develop osteonecrosis, with the risk increasing at higher doses [42].
Minimizing corticosteroid use through alternative therapies is crucial in reducing
this risk. Additionally, discontinuing corticosteroids as early as possible should be
a primary therapeutic goal [43]. Although antimalarials do not increase osteone-
crosis risk, they also do not provide protective effects against it, necessitating the

consideration of other strategies to manage this complication effectively.

5.5. Steroid-Sparing Immunosuppressants

One effective approach to reducing osteonecrosis incidence in CLE patients in-

volves the use of steroid-sparing immunosuppressants. Nawata et a/. (2018) observed
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that introducing calcineurin inhibitors led to decreased glucocorticoid use and a
corresponding reduction in osteonecrosis cases in SLE patients [44]. While this
highlights the potential of immunosuppressants to mitigate corticosteroid-related
complications, these treatments may still carry risks of osteonecrosis through di-
rect cytotoxic effects on bone cells [30]. Clinicians must remain vigilant in moni-
toring CLE patients for signs of osteonecrosis, regardless of the treatment regi-
men. This underscores the need for comprehensive management strategies that

balance disease control with minimizing long-term complications.

6. Interdisciplinary Approaches: Dermatology and
Orthopedics Collaboration

Central to the pathophysiology of CLE is chronic inflammation and microvascu-
lar injury, which may predispose patients to osteonecrosis. Dermatologists are
crucial in preventing or diagnosing osteonecrosis early by identifying skin mani-
festations indicative of underlying vascular dysfunction. Persistent skin changes,
such as erythema, ulceration, and vasculitic lesions in CLE may signal microvas-
cular compromise that could extend beyond the skin to other organs like bones.
Studies have suggested that microvascular damage contributes to the development
of osteonecrosis in SLE, implying similar mechanisms may occur in CLE. Risk
factors for osteonecrosis in CLE include vasculitis, Raynaud’s phenomenon, leu-
kopenia, fat emboli, youth, and the presence of aPL antibodies [45]. Of these, aPL
antibodies are particularly significant because they promote blood coagulation
and thrombosis, which are predisposing factors for osteonecrosis [46]. Defects in
fibrinolysis, such as imbalances between tissue plasminogen activator (tPA) and
its inhibitor PAI-1, further exacerbate the risk [3]. Skin patterns associated with
thrombosis and defective fibrinolysis, including Raynaud’s phenomenon, periun-
gual telangiectasias, livedo reticularis, leukocytoclastic vasculitis, and urticarial
vasculitis, are common in CLE [47] [48]. Dermatologists’ ability to identify these
vascular abnormalities underscores their essential role in initiating further inves-

tigations to diagnose or prevent osteonecrosis in CLE patients.

Orthopedic Surgeons in Early Osteonecrosis Detection and
Management

Orthopedic surgeons are equally vital in identifying and managing early osteone-
crosis in CLE patients, facilitating timely interventions that may prevent severe
outcomes. By employing advanced imaging techniques, such as magnetic reso-
nance imaging (MRI), orthopedists can screen high-risk CLE patients, particularly
those receiving high-dose corticosteroid therapy. Corticosteroid treatment is be-
lieved to reduce bone blood flow, exacerbating ischemia and increasing the risk of
osteonecrosis. A study by Oinuma et a/. demonstrated that MRI can detect oste-
onecrosis lesions in SLE patients as early as one to five months after initiating
high-dose corticosteroids, with the actual onset often occurring within the first

month of treatment [49]. This highlights the importance of early and routine MRI
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screening in CLE patients undergoing corticosteroid therapy, particularly during
the early stages of treatment. Moreover, recurrence of SLE or CLE requiring in-
creased corticosteroid doses further increases the risk of osteonecrosis. Nakamura
et al. found that 45% of patients with recurrent SLE experienced delayed osteone-
crosis, suggesting that disease recurrence is an additional risk factor [50]. These
findings advocate for regular MRI screenings by orthopedic surgeons to detect
osteonecrosis early, even in patients with fluctuating disease activity. Early detec-
tion through imaging can guide preventive orthopedic interventions, reducing ir-

reversible joint damage and preserving the patients” quality of life.

7. Early Detection and Imaging for Osteonecrosis in
CLE Patients

Osteonecrosis in SLE patients is a serious condition that requires early diagnosis
to prevent joint destruction and bone collapse. This concern also applies to CLE
patients, who, due to vascular complications and corticosteroid therapy, are sim-
ilarly at risk for osteonecrosis [51]. Early detection is critical because untreated
lesions can lead to debilitating disability and require surgical interventions, such
as arthroplasty procedures [52]. MRI plays a key role in the early diagnosis of os-
teonecrosis, as it can detect subtle lesions that might not yet cause symptoms. This
imaging modality is superior to traditional radiography, particularly for detecting
low-intensity bands in T1-weighted images, which indicate the transition from
healthy bone to necrotic tissue. For CLE patients, where vascular complications
like vasculitis or thrombophilia are common, MRI can also reveal early joint in-
flammation or vascular involvement, providing valuable insights for timely inter-

vention.

7.1. MRI Screening in Asymptomatic and High-Risk CLE Patients

Prior studies demonstrate that nearly half of SLE patients on high-dose cortico-
steroids develop osteonecrosis, often without clinical symptoms, which under-
scores the importance of early imaging in even asymptomatic patients [1]. In pa-
tients with vascular signs, such as altered lipid metabolism or thrombophilia, MRI
screening becomes even more crucial, as these factors increase the risk of multi-
focal osteonecrosis. Clinical signs, such as Raynaud’s phenomenon, digital ische-
mia, or persistent extremity pain should prompt early imaging to assess for vas-
cular involvement and osteonecrosis [48]. Early MRI findings enable clinicians to
adopt non-invasive treatment strategies, such as medications or regenerative ther-
apies, to slow the progression of osteonecrosis, thus preserving joint function and
avoiding the need for more invasive treatments. Additionally, MRI plays an on-
going role in monitoring disease progression and adjusting treatment plans to
prevent further damage. MRI is crucial for assessing vascular involvement in CLE
patients, as vascular complications can increase morbidity. Early MRI utilization
can detect joint and soft tissue inflammation, such as in Jaccoud’s arthropathy,

identifying early periarticular changes that could lead to deformities [53] [54]. It
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also helps differentiate disease-specific inflammatory pain from conditions like
fibromyalgia, which require different treatments. For patients with vascular in-
volvement, MRI can reveal subtle changes in blood vessels, like thickening or in-
flammation, which may not be visible on clinical exams, aiding in the manage-

ment of systemic involvement and joint preservation.

7.2. Pharmacological Treatments for Osteonecrosis in CLE Patients

Pharmacological treatments are also important for managing osteonecrosis in SLE
patients, especially when conservative measures, like pain management and activ-
ity modification, are insufficient. Bisphosphonates, such as alendronate, have
proven effective in preventing the progression of osteonecrosis, particularly in
cases induced by corticosteroid therapy [1]. Randomized controlled trials have
shown that bisphosphonates can significantly reduce the incidence of femoral
head collapse compared to placebo, making them a valuable tool for high-risk pa-
tients [1] [14] [15]. These drugs help prevent corticosteroid-induced bone loss, a
common concern for SLE patients. Additionally, bisphosphonates may reduce the
risk of vertebral fractures and treat bone loss at critical sites like the lumbar spine
and femoral neck [14] [15]. However, it is important to note the potential risk of
bisphosphonate-related osteonecrosis of the jaw, especially in patients undergoing
invasive dental procedures [15]. Although this risk is relatively low, careful patient
selection and monitoring are essential [55]. Other pharmacological options, such
as anticoagulants and lipid-lowering agents, are being explored for their potential
to reduce osteonecrosis risk, though further research is needed to establish their
role. In the meantime, bisphosphonates remain a cornerstone in osteonecrosis

management, with side effects generally being mild.

8. Conclusion

The findings of this study highlight the complex relationship between Cutaneous
Lupus Erythematosus (CLE) and osteonecrosis in patients with Systemic Lupus
Erythematosus (SLE). The chronic inflammation and vascular damage associated
with CLE contribute to the development of osteonecrosis, particularly in weight-
bearing joints like the hip and knee. The role of autoantibodies, such as antiphos-
pholipid antibodies, further exacerbates vascular dysfunction, increasing the risk
of bone ischemia and subsequent necrosis. Moreover, the long-term use of corti-
costeroids, commonly prescribed for CLE management, contributes to bone health
deterioration, complicating the therapeutic approach. The potential for early de-
tection of osteonecrosis through advanced imaging techniques, such as MRI, is
crucial in preventing irreversible bone damage and preserving joint function. Reg-
ular screenings for osteonecrosis in high-risk CLE patients, especially those with
a history of corticosteroid use or vascular complications, could improve outcomes
by enabling timely interventions. There is a need for a more comprehensive un-
derstanding of the intersection between CLE, vascular health, and bone integrity,

which can guide more effective treatment strategies and monitoring protocols.
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These findings underline the necessity of individualized treatment regimens that

balance the management of skin manifestations with the preservation of bone

health in SLE patients. This research emphasizes the importance of a multidisci-

plinary approach to managing CLE and osteonecrosis, incorporating dermatolog-

ical, rheumatologic, and orthopedic care to optimize patient outcomes and pre-

vent long-term complications.
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