Case study

The Effect of percutaneous vertebroplasty in a patient with
subsequent multiple osteoporotic vertebral compression fractures due
to secondary adrenal insufficiencyand discontinuation of Denosumab

— A Case Report

Abstract

A73-year-old woman with secondary adrenal insufficiency, who discontinued denosumab
injection 9 months ago, presentedwith severe back pain.She was already diagnosed with acute
L1 compression fracture refractory to a month-long conservative treatment. Consequently, L1
PVP was performed, but the patient continued to complain of persistent lower back pain.
Subsequent MRI revealed acute compression fractures at L2 and L5 vertebral body. After
additional PVPs at L2 and L5, the patient experienced a dramatic reduction in pain. However,
three weeks later, a new compression fracture occurred at L3, and she is currently undergoing
conservative treatment.

PVA is a safe and immediately effective treatment for GIOP-induced OVCF when pain is not
controlled by conservative treatment. Abrupt discontinuation of prolonged Denosumab
treatment can lead to rebound fractures; therefore, transitioning appropriately according to
guidelines is recommended.
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Introduction

Osteoporotic vertebral compression fractures (OVCFs) occur in approximately 1.4 million
cases worldwide (1), and the causes of osteoporosis are diverse. Among them,
glucocorticoid-induced osteoporosis (GIOP) is known to be the most common cause of drug-
induced secondary osteoporosis.Currently, guidelines may vary, but there is consensus on the

crucial initial assessment of fracture risk to prevent GIOP-related fractures, and initiating



both pharmacological and non-pharmacological treatments based on this evaluation is
recommended [2,3]. However, in the case of OVCF induced by GIOP, there is ongoing
debate regarding whether to pursue conservative treatment or percutaneous vertebral
augmentation (PVA).In this context, we have encountered a case where a patient at a high
risk of fractures due to GIOP experienced consecutive multiple vertebral fractures over 2
months, starting from the 9th month after voluntarily cessation of denosumab injection. We

would like to report this case along with a literature review.

Case report

AT73-year-old woman presented to Guro Korea University Medical Center with severe back
pain. She had a medical history of secondary adrenal insufficiency and percutaneous
vertebroplasty(PVP) for an L4 compression fracture in August of the year 2022. In mid-July
of the year 2023, she experienced abrupt lower back pain after lifting a heavy object, and an
L-spine magnetic resonance imaging(MRI) revealed an acute L1 compression fracture
(Figure 1). Despite receiving conservative treatments, including medication, bracing, and
absolute bed rest (ABR), during a month-long hospitalization at another facility, there was no
improvement in pain. Consequently, she presented our clinic seeking further treatment on
August 23",

The patient complained of localized pain in the lower back without leg numbness, with a
visual analogue scale (VAS) pain score of 7/10, aggravated by movement.Physical
examination revealed tenderness at the L1 spinous process, while other neurological exams
showed negative findings.Additionally, her recent bone mineral density (BMD) indicated a
T-score of -3.8, indicating severe osteoporosis.Consequently, the patient was diagnosed with
an osteoporotic compression fracture of L1 and hospitalized for pain control.On August 28™,
continuous epidural block was performed, followed by PVP on August 30™. The patient
received her last Denosumabinjection on October 27", 2022, and to prevent rebound fractures
due to the absence of additional osteoporosis treatment, zoledronate was administered.

The day after L1 PVP, the patient still complained of persistent back pain.Upon reassessment,
tenderness was newly noted at the spinous processes of L2 and L5.And in the x-ray
performed at the time of hospitalization on August 27", we found that L2 vertebral body was

slightly lowered (Figure 2).Considering her bedridden state since the end of July without any



specific trauma, it was concluded that new acute compression fractures occurred
spontaneously between July 31% and August 27",

A new MRI was conducted on September 3" (Figure 3).The MRI revealed compression
fractures with bone marrow edema that is suggestive of recent fractures at L2 and is a
suspicion of compression fracture at L5. Subsequently, on September 4", additional PVPs
were performed at L2 and L5 (Figure 4). Fortunately, the patient experienced a dramatic
reduction in motion-related pain from VAS 7 to 2-3 points without significant complications,
and she was discharged on September 6.

On the outpatient visit on September 27", the patient reported well-controlled pain with a
VAS score of 2.However, on the way home, she experienced severe lower back pain again
and promptly visited the ER.Upon examination with L-spine computed tomography, a newly
noted compression fracture at L3 vertebral body was observed (Figure 5). Currently, the
patient is undergoing conservative treatment(medication, back brace) as requested.
Discussion

Secondary osteoporosis isinduced by various other conditions.Secondary osteoporosis can
be broadly categorized into lifestyle changes, genetic diseases, endocrine disorders,
gastrointestinal disorders, hematological disorders, neurological and musculoskeletal factors,
rheumatologic and autoimmune diseases, and other causes[4].Among them, Glucocorticoid-
induced osteoporosis (GIOP) is the most common drug-induced cause of secondary
osteoporosis. The mechanism of GIOP involves both bone resorption and formation.
Glucocorticoids stimulate osteoclastogenesis and bone resorption by increasing the
expression of Nuclear factor-kappa B ligand and colony-stimulating factor-1 while
decreasing the expression of osteoprotegerin[5]. Furthermore, glucocorticoids inhibit
osteoblastogenesis and the function of osteoblasts, induce apoptosis of mature osteoclasts,
and increase adipogenesis, leading to a negative impact on bone formation[5]. Additionally,
they have an indirect impact on bone resorption by inducing changes in calcium homeostasis
and Vitamin D metabolism[5]. Glucocorticoids may also lead to hypogonadism, and
consequently, estrogen or androgen deficiency can contribute to bone loss[5].

In the end, the primary concern regarding GIOP revolves around the heightened risk of
fractures. Interestingly, it has been documented that 30-50% of individuals utilizing
glucocorticoids over an extended period undergo fractures at some point in their lives [6]. A
2002 Meta-analysis revealed that oral corticosteroid treatment exceeding 5mg/day leads to

diminished BMDand an escalated risk of fractures, particularly affecting the vertebral and hip



regions [7].Furthermore, even when BMD is comparable, GIOP patients exhibit a
significantly higher occurrence of vertebral fractures compared to those with postmenopausal
osteoporosis [7]. These observations suggest that glucocorticoid therapy inadvertently
compromises both the quantity and quality of bone.Moreover, glucocorticoids have a direct
catabolic effect onmuscles, resulting in the loss of muscle mass and strength. This condition
increases the risk of falls and fractures[8].Fortunately, if glucocorticoid therapy is
discontinued, the fracture risk significantly decreases to baseline within a year [6]. Therefore,
the most effective way to prevent GIOP-related fracture is to discontinue glucocorticoid use.
However, there are patients for whom this may not be feasible.

Therefore, it is crucial to proactively prevent GIOP. According to the guidelines from the
American College of Rheumatology, an initial assessment of fracture risk should be
conducted within the first 6 months of starting glucocorticoid treatment, utilizing tools like
FRAX and BMD testing[2]. All individuals taking prednisone at a dose of >2.5 mg/day for
more than 3 months should initiate preventive treatment for osteoporosis[2]. It is highly
recommended to optimize calcium intake (1000-1200 mg/day) and vitamin D intake (600-
800 IU/day), adopt a balanced diet, maintain weight within the recommended range, quit
smoking, engage in regular weight-bearing or resistance training exercises, and limit alcohol
intake to 1-2 alcoholic beverages per day [2]. For adults aged >40 years at high risk of
fracture, oral bisphosphonates can be used as the first-line therapy [2]. If oral
bisphosphonates are not suitable due to patient preference or intolerance, consider IV
bisphosphonates, teriparatide, denosumab, or raloxifene[2].

Despite the efforts made for GIOP prevention, instances of GIOP and GIOP-induced
vertebral fractures can still occur. In such cases, conservative treatments including short-term
bed rest, medication for pain control, bracing, and physical therapy, can be prioritized with
the goal of pain control and rehabilitation[9]. However, reducing mobilization to alleviate
pain in OVCEF patients may lead to various complications such as bone loss, muscle weakness,
deep vein thrombosis, orthostatic hypotension, social isolation, weakening of respiratory
muscles, decreased lung capacity, and respiratory infections [10].

Despite the controversies regarding the efficacy of PVA[11], a position statement from
multiple US Societies suggested thatPVA is an appropriate treatment for painful vertebral
fractures refractory to conservative treatments [10].Indeed, in 2004, Lee et al. reported that
PVA provides immediate pain reduction, enables early ambulation, and reinforces the
vertebral body with compression fractures [12]. According to Yang et al. in 2016, PVA-



treated patients had fewer complications, higher satisfaction, and better pain control than
those with conservative treatment during the one-year follow-up.[13].

In this case, despite approximately one month of conservative treatment, the patient's pain
remained uncontrolled, leading to hospitalization. Following the multi-level vertebroplasty
performed at our clinic, the patient experienced a rapid reduction in pain to around VAS 2-
3/10 without any specific complications. This suggests that PVP is an effective, safe, and

immediately pain-relieving treatment for OVCF cases where pain is unresponsive to
conservative therapy, showing higher treatment satisfaction.

Also,patient received Denosumab consistently since the osteoporosis diagnosis in February
2020, with the last injection on October 27, 2022 and the patient had not undergone any
further osteoporosis treatment since then. Utilizing the FRAX, the calculated 10-year risk for
major osteoporotic fracture was 35%, and the 10-year probability of hip fracture was 13%,
categorizing the patient as at very high risk. In such cases, following the guidelines of the
European Calcified Tissue Society, one should consider either continuing Denosumab
injections for up to 10 years or transitioning to zoledronate or oral bisphosphonates with
monitoring of bone turnover markers every 6 months after the last injection [14]. Indeed,
despite maintaining a T-score of approximately -2.7 in the BMD measurements in 2021 and
2022, the BMD measured in July 2023 showed a T-score of -3.7.Therefore, we considered
that consecutive OVCF occurred due to rebound fractures following the discontinuation of

Denosumab.

Conclusion

PVA is a safe and immediately effective treatment for GIOP-induced OVCF when pain is
not controlled by conservative treatment. Abrupt discontinuation of prolonged Denosumab
treatment can lead to rebound fractures; therefore, transitioning appropriately according to

guidelines is recommended.
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Figure 1.

L-spine MRI images taken at another facility. Parasagittal T2 & T1-weighted images show acute L1 vertebral

body compression fracture.

Figure 2
Lateral view of plain radiograph. The upper endplate of not only L1 (Red arrow) but also L2 vertebral body

(Yellow arrow) was slightly lowered.






Figure 3

New L-spine MRI taken on September 3", A parasagittal T2 & T1-weighted images show a compression
fracture with bone marrow edema, suggestive of recent fracture, at L2 vertebra (Blue arrow) and suspicion of

compression fracture at anterior portion of L5 vertebra (Green arrow).



Figure 4
Follow up anteroposterior view of plain radiograph. Post-vertebroplasty state at L1, L2, L4 and L5




Figure 5
Axial and parasagittal computed tomography images. Newly noted compression fracture at L3 vertebral

body (Purple arrow).




