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Abstract

Osteosarcopenia is a musculoskeletal disorder, in which bone mass, microarchitectural of bone, muscle mass, strength,
and performance decrease significantly with age. The majority of osteosarcopenia is experienced by the elderly,
sedentary population, as well as patients who have comorbidities that affect the musculoskeletal system or interfere
with physical activity. This article aims to present a study on osteosarcopenia in geriatric patient. Osteoporosis
represents a major health problem contributing to millions of fractures worldwide, whereas sarcopenia is associated
with metabolic outcomes and physical decline. Both diseases affect physical and social function, confidence, and the
patient's quality of life. Osteosarcopenia is the term when both conditions occur concomitantly. Interactions between
both conditions may accelerate individual disease progression, which is associated with higher morbidity from falls,
fractures, disability as well as mortality.
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Resumo

A osteossarcopenia é um distirbio musculoesquelético, no qual a massa 6ssea, a microarquitetura ssea, a massa
muscular, a forca e o desempenho diminuem significativamente com a idade. A maioria dos casos de osteossarcopenia
ocorre em idosos, em populacfes sedentérias, bem como em pacientes com comorbidades que afetam o sistema
musculoesquelético ou interferem na atividade fisica. O objetivo do presente artigo é apresentar um estudo sobre
osteosarcopenia em paciente geriatrico. A osteoporose representa um grande problema de salde, contribuindo para
milhdes de fraturas em todo 0 mundo, enquanto a sarcopenia esta associada a desfechos metabdlicos e declinio fisico.
Ambas as doencas afetam a funcéo fisica, social, a confianca e a qualidade de vida dos pacientes. A osteossarcopenia
¢ o termo utilizado quando ambas as condigdes ocorrem concomitantemente. As interagdes entre ambas as condicGes
podem acelerar a progressao individual da doenca, o que estd associado a uma maior morbidade devido a quedas,
fraturas, incapacidade, bem como maior mortalidade.

Palavras-chave: Osteossarcopenia; Diagnostico; Tratamento; Idosos; Adultos mais velhos.

Resumen

La osteosarcopenia es un trastorno musculoesquelético en el que la masa dsea, la microarquitectura ésea, la masa
muscular, la fuerza y el rendimiento disminuyen significativamente con la edad. La mayoria de los casos de
osteosarcopenia son experimentados por la poblacién anciana y sedentaria, asi como por pacientes que tienen
comorbilidades que afectan el sistema musculoesquelético o interfieren con la actividad fisica. El objetivo de este
articulo es presentar un estudio sobre la osteosarcopenia en un paciente geriatrico. La osteoporosis representa un
problema de salud importante que contribuye a millones de fracturas en todo el mundo, mientras que la sarcopenia
esta asociada con resultados metabdlicos y el deterioro fisico. Ambas enfermedades afectan la funcion fisica y social,
la confianza y la calidad de vida de los pacientes. La osteosarcopenia es el término utilizado cuando ambas
condiciones ocurren simultineamente. Las interacciones entre ambas condiciones pueden acelerar la progresion de la
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enfermedad individual, lo que se asocia con una mayor morbilidad debido a caidas, fracturas, discapacidad y
mortalidad.
Palabras clave: Osteosarcopenia; Diagnostico; Tratamiento; Ancianos; Adultos mayores.

1. Introduction

Osteosarcopenia is a musculoskeletal disease that consists of osteoporosis and sarcopenia. This condition is
commonly found in the elderly population. Osteoporosis is a disease characterized by low bone mass and structural
deterioration of bone tissue. It is a chronic metabolic bone disease that is widely prevalent and represents a major global health
issue that contributes to 8.9 million fractures worldwide each year. Sarcopenia is a progressive and generalized decline in
muscle strength, function, and mass associated with aging or disease. Sarcopenia has been identified as a predictor of high fall
risk. Due to its wide and varying definitions adopted in different centers, estimates of sarcopenia’s prevalence differ widely
across the globe, ranging from 3% to 30%. Osteosarcopenia is associated with higher morbidity from falls, fractures, disability,
and mortality. Understanding the overlapping pathophysiology between these two conditions could provide valuable insights
into the development of potential therapies for osteosarcopenia (Paintin, Cooper, & Dennison, 2018; Rosenberg, 2011; Johnell
& Kanis, 2006; Barnsley et al., 2021; Laskou, Patel, Cooper, & Dennison, 2022)

Individuals with low bone mass generally also have low muscle mass. A study assessing the relationship between total
body bone mineral content and lean mass in men and women aged from 2 years to 87 years old found that bone mass is closely
and linearly related to muscle mass throughout life. In another study, lean mass was identified as a better predictor of whole-
body bone mineral density (BMD) to fat mass and fracture incidence. The Hertfordshire cohort study reported that muscle size
and strength are positively associated with bone size and strength. A study conducted in Ecuador, which predominantly
involved female subjects, found greater bone mass loss in patients with osteosarcopenia compared to those with osteoporosis.
A positive relationship between the decline in muscle and bone mass for one year was observed in older individuals, with an
increased risk of fractures and reduced muscle strength being associated with a decrease in vertebral and hip BMD (Edwards et
al., 2013; Ferretti et al., 1998; llesanmi-Oyelere, Coad, Roy, & Kruger, 2018; Intriago, Maldonado, Guerrero, Messina, &
Rios, 2020; Leslie et al., 2020).

The prevalence of osteosarcopenia in the population increases with age and is found to be higher in women compared
to men. Estimates of the prevalence of this condition vary widely, ranging from 5% to 37% depending on the population and
the definition of sarcopenia used. The highest prevalence rates are observed in patients with fractures. In a study in China
involving 316 communities of individuals aged 65 years and older, 10.4% of men and 15.1% of women were found to have
osteosarcopenia. A prevalence rate of 37% was reported in a study of 680 elderly communities in Australia with a history of
falls. In Italy, research of 313 elderly women who had experienced hip fractures found a sarcopenia prevalence of 58%. BMD
values were significantly lower in women with sarcopenia, and adults with sarcopenia were found to have a fourfold higher
risk of developing osteoporosis compared to adults without sarcopenia. Studies suggest that when an individual is diagnosed
with sarcopenia, it is associated with a high risk of developing osteoporosis, and vice versa (Laskou et al., 2022).

Awareness of the complex relationship between muscle and bone can initiate the development of diagnostic pathways
for osteosarcopenia and the identification of osteoporosis and sarcopenia. In clinical practice, patients who experience falls,
fractures, slower gait, difficulty rising from a seated position, weight loss, low body mass index (BMI), or signs of muscle
wasting should undergo further evaluation on the diagnosis of osteoporosis and sarcopenia. Simple tools are available to assist
clinicians in identifying sarcopenia and osteoporosis separately (Laskou et al., 2022). Several modalities and screening tools
can be used to evaluate patients with sarcopenia, ranging from screening questionnaires to radiographic imaging to assess

cross-sectional muscle area (CSA). A sarcopenia working group in Europe, the European Working Group on Sarcopenia in
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Older People 2 (EWGSOP2), proposed an algorithm called Find-Assess-Confirm-Severity (FACS) for detecting cases of
sarcopenia (Ardelian & Hurezeanu, 2022). The FRAX score is a validated and widely used tool for osteoporosis risk
stratification, enabling decisions regarding therapy initiation for postmenopausal women and men aged 50 and older having
fracture risk factors (Laskou et al., 1998).

This article aims to present a study on osteosarcopenia in a geriatric patient.

2. Methodology

This study is a descriptive, qualitative case report (Pereira et al., 2018; Toassi & Petri, 2021) written according to
CARE guidelines. We report a 70-year-old male having osteosarcopenia. The study respected ethical issues. We also

performed a literature review to help readers understand how to diagnose and treat osteosarcopenia.

3. Case Report

A 70-year-old male patient presented to the hospital with the chief complaint of lower back pain. The lower back pain
began 3 days before admission, following a slip and fall at home. The pain is localized, doesn’t radiate, and is not associated
with any tingling or numbness in both legs. The pain worsens when the patient sits or engages in activities but improves when
lying down. Before the fall, the patient was still able to walk with the assistance of a walker, although he used to drag his right
leg and may require help with certain activities such as climbing the stairs.

The patient's urination behavior is within normal limits, and the last bowel movement (defecation) occurred 3 days
ago. The patient denies experiencing headaches or vomiting. The patient has a history of right-sided weakness from 5 years
ago due to a brain hemorrhage, but the current condition has improved. There is no reported history of frequent forgetfulness.
Before this event, the patient was able to perform daily activities independently. The patient's medical history includes a
borehole drainage surgery in 2020 for chronic subdural hemorrhage. Following this procedure, the patient experienced left
sided weakness but could resume several activities independently. There is no history of diabetes mellitus or hypertension.

On physical examination, the patient had no decrease of consciousness (GCS E4V5M6), a blood pressure of 110/60
mmHg, pulse rate of 64 beats per minute, respiratory rate of 16 breaths per minute, SpO2 of 98% on room air, temperature of
36.6°C, weight of 50 kg, and height of 155 cm. Eye examination revealed no signs of anemia or jaundice. Chest was
symmetric with normal S1 and S2 heart sounds, and no murmurs were detected. Pulmonary examination revealed vesicular
breath sounds in both lung fields with no additional abnormal sounds such as wheezing or rhonchi. Abdominal examination
showed normal bowel sounds, no distension, a liver span of 10 cm, and tympanic percussion. Extremities were within normal
limits, warm to the touch, and without edema.

We performed laboratory examinations which included a complete blood count, liver and kidney function test, serum
electrolytes, serum vitamin D, and thyroid function test. Laboratory examination revealed the following findings: leukocyte
count within normal limits (5.72 x 103/uL) with lymphopenia (12.6%, 0.72 x 103/uL) and eosinophilia (5.40%). The
erythrocyte count was lower than normal (4.02 x 10%uL), and the hematocrit level was also decreased (36.30%). The platelet
count was lower (148.00 x 10%/uL), and the neutrophil-to-lymphocyte ratio was elevated (5.90). Hemoglobin levels were
reduced (12.00 g/dL). SGOT/AST levels were within normal limits, while SGPT/ALT levels were lower than the reference
value (9.60 U/L). Blood glucose, BUN, creatinine, sodium, chloride, magnesium, thyroid hormones, and alkaline phosphatase
(ALP) were within normal limits. However, eGFR was lower than the normal range (83.64). Additionally, there was a decrease
in potassium (3.45 mmol/L), total 25-OH vitamin D (18.50 ng/mL), and calcium (7.8 mg/dL).
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The patient's axial TAW1, T2W1 coronal, T2STIR, sagittal TIW1, T2 Dixon water and fat separation, in-phase and
out-of-phase MRI without contrast, and MR myelography revealed several findings. The patient had a grade |
spondylolisthesis of Th12 relative to L1, compression fractures at the vertebral levels of Th7, Th10, Th12, L2, L3, L4, and L5,
with complete fractures at Th10 and L5. Additionally, it was levoscoliosis of the lumbar spine and edema in the spinal cord at
the L1-L2 level. The imaging also shows degenerative changes in the spine and intervertebral discs, including a central
protruded disc at T12-L1 causing grade Il spinal canal stenosis, a right paracentral-foraminal bulging disc at L1-L2 causing
grade | spinal canal stenosis and right neural foraminal stenosis, a diffuse bulging disc at L3-L4 causing grade | spinal canal
stenosis, a right central bulging disc at L4-L5 causing grade | spinal canal stenosis and right neural foraminal stenosis, and a
central bulging disc at L5-S1 causing grade | spinal canal stenosis. Further findings include fatty marrow changes from Th7-
S3, disc dehydration in all visualized thoracolumbar discs, and thoracolumbar spondylosis, which can be seen in Figure 1.

Bone mineral density (BMD) testing conducted in the context of clinical osteoporosis in this patient specifically
revealed that in the right forearm region, BMD at the 33% radius was 0.397 g/cm?, with a T-score of -5.5. The total radius
BMD was 0.277 g/cmz, with a T-score of -6.6. In the left forearm region, the BMD at the 33% radius was 0.450 g/cmz, with a
T-score of -4.9. The total radius BMD was 0.307 g/cm2, and the T-score was -6.1. For the right femur, the BMD at the femoral
neck was 0.440 g/cmz2, with a T-score of -4.3, and the total right femur BMD was 0.489 g/cm?, with a T-score of -4.1. For the
left femur, the BMD at the femoral neck was 0.427 g/cm?, with a T-score of -4.4, and the total left femur BMD was 0.486
g/cmz2, with a T-score of -4.1. The BMD of the lumbar spine (L1-L4) was 0.726 g/cm?, with a T-score of -3.8. The overall
impression from the BMD examination is that the lowest bone density was observed in the left femur, indicating osteoporosis.
BMD scan results can be seen in Figure 2-4.

The patient was diagnosed with osteosarcopenia, vitamin D deficiency (vitamin D level of 18.5 ng/mL), compression
fractures at the vertebral levels of Th7, Th10, Thl2, L2, L3, L4, and L5 (AO spine type Al), history of falls with
immobilization, high risk for venous thromboembolism (VTE) (Padua score of 6), a history of old hemorrhagic stroke with
burrhole drainage on the left side in 2020, and controlled hypertension. The patient has impairments in vision and hearing and
is severely dependent, with a negative handicap status.

The patient was prescribed the following treatment regimen: 1V fluid therapy with normal saline 0.9% at 20 drops per
minute, totaling 2100 cc/24 hours, as needed for daily maintenance (Holliday-Segar). The patient is on a diet providing 30
kcal/kg body weight/day, with 1.2 grams of protein per kg body weight/day. Compression stockings were prescribed for
venous thromboembolism (VTE) prophylaxis. Additionally, the patient was given 1000 IU of oral vitamin D once daily, 500
mg of oral CaCOs once daily, and a planned administration of zoledronic acid 5 mg intravenously over 30 minutes, to be given
once per year. Candesartan 16 mg was prescribed orally once daily. The neurosurgery team has planned for kyphoplasty

balloon insertion at the Th12 and L2 vertebral levels (Figure 1).
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Figure 1 - Vertebral MRI Results.

ijt2_tse_dixon_sag_F

Source: Authors.

Figure 1 describes vertebral MRI results: the patient had a grade | spondylolisthesis of Th12 relative to L1, compression
fractures at the vertebral levels of Th7, Th10, Th12, L2, L3, L4, and L5, with complete fractures at Th10 and L5. Next, Figure
2 shows vertebral BMD Results.

Figure 2 - Vertebral BMD Results.

AP Spine Bone Density AP Spine: L1-14 (EMD)

BMD (g/cm2) YA T-score

1435 2
1315 1
1.195 0

|
1075 1

Age (years)

T-score USA (Combined NHANES/Lunar) Z-score. USA (Lunar)

Densitometry: T-score: USA (Combined NHANES/Lunar); Z-score: USA (Lunar)

BMD YA AM
[Region (9/cm2)  T-score  Z-score
L1 0,612 43 31
L2 0,721 -4.0 -3.0
L3 0810 3.3 2,2
L4 0,766 -3.5 24
L1-14 0,726 38 2.7

The BMD measured at Right Forearm Radius 33% is 0,297 g/cm2 with a T-score of -55
This patient is considered osteoporotic according to World Health Organization (WHO)
criteria  Pharmacological treatment, if not already prescribed, should be started. A follow
up bone density test is recommended in one year to monitor response to therapy

With a Z-score of -3,9, this patient has very low BMD for their age and sex. Causes of
secondary bone loss should be investigated

Source: Authors.

5


http://dx.doi.org/10.33448/rsd-v13i12.47547

Research, Society and Development, v. 13, n. 12, e08131247547, 2024
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v13i12.47547

Figure 2 describes vertebral BMD results: it shows low bone mineral density (osteoporosis). Figure 3 bellow shows Left
Femur BMD Results:

Figure 3 - Left Femur BMD Results.

Left Femur: Total (BMD)
BMD (g/cm2) YA T-score

DualFemur Bone Density

Age (years)

T-scare: USA (Combined NHANES/Lunar); Z-score Indonesia

Densitometry: T-score: USA (Combined NHANES/Lunar); Z-score: Indonesia

BMD YA AM
Region (g/em2) T-score Z-score
Neck Left 0427 44 21
Total Left 0486 -4.1 -2.5

Source: Authors.

Figure 3 describes left femur BMD results: low bone mineral density (osteoporosis). Next, Figure 4, shows Left
Forearm BMD Results:

Figure 4 - Left Forearm BMD Results.

Left Forearm: Radius 33% (BMD)
BMD (g/cm2) YA T-score

Left Forearm Bone Density

1.143
1,054
0,965
: 8""
0,787
0,699 Low Bone Mass

0610
0521

Osteopoross

20 30

Age (years)

T-score USA (Combined NHANES/Lunar); Z-score: Asia

Densitometry: T-score: USA (Combined NHANES/Lunar); Z-score: Asia

BMD YA AM
Region (g/em2) T-score Z-score
Radius UD 0,176 64 44
Ulna UD 0,167
Radius 33% 0450 49 34
Ulna 33% 0368
Both UD 0173
: Both 33% 0413
Radius Total 0,307 -6,1 -43
Ulna Total 0,274 -
Both Total 0,295 - -

Source: Authors.

Figure 4 describes left forearm BMD results: shows low bone mineral density (osteoporosis).
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4. Discussion

Osteosarcopenia is characterized by: a decline in bone mass, bone microarchitecture, muscle strength, muscle
quantity, and physical ability. Patients with osteosarcopenia are often elderly, sedentary individuals, and may have various
comorbidities or disabilities, resulting in a decline in function and quality of life. The most common definition of sarcopenia
was proposed by the European Working Group on Sarcopenia in Older People (EWGSOP2), which suggests a diagnostic
algorithm using normative grip strength reference values for healthy young adults, with cutoff points typically set at -2 or -2.5
standard deviations below the mean reference value. In recent years, muscle strength has been prioritized as a primary
parameter for diagnosing sarcopenia, rather than muscle mass. Sarcopenia is suspected in patients who exhibit low muscle
strength, which can be assessed through grip strength measurements using a dynamometer or by evaluating the time it takes for
a patient to rise from a chair five times (Laskou et al., 2022; Polito et al., 2022). The patient in this case is a 70-year-old
individual presenting with the main complaint of lower back pain that began 3 days before hospitalization, following a slip and
fall incident at home. Before the fall, the patient was still able to walk with the assistance of a walker, although with right-sided

foot-dragging. The risk stratification strategy can be seen in Figure 5.

Figure 5 - Risk Stratification Strategy in Osteosarcopenia.

Identify cases

P i i

>65 Years
SARC-F score
If SARC-F 24
o
Probable
sarcopenia

If Handgrip strength
<27Kg in males

<16Kg in females v Sarcopenia

>50 years with risk or Hx of
fracture
FRAX score

If FRAX score
indicative for DXA

Osteosarcopenia = Osteoporosis

If bone mineral density (BMD)
If ASM :<20Kg or ASM/H? <7Kg/m’ in males of 2.5 standard deviations
ASM: <15Kg or ASM/H?:<6kg/m’in females below the mean peak mass

Diagnose Diagnose
sarcopenia osteoporosis

I Consider osteosarcopenia

Exclude secondary causes Exclude secondary causes

v
Gait speed
Assess physical TUG g m
function and severity SPPB
400m walk
) - v
Balanced diet +/- supplementation Osteoporosis Treatment
exercises

oo Qv J oo

Follow up and re-assessment every 1-2 years

Source: Laskou et al. (2022).

The causes of sarcopenia are generally attributed to the natural aging process, which is not fully understood and is
multifactorial. Contributing factors to the development of osteosarcopenia include a decrease in the number and size of type Il
muscle fibers, inactivity, obesity, insulin resistance, a decline in androgen levels and growth factor concentrations in the serum,
inadequate protein intake, reduced muscle protein synthesis that is less responsive to protein nutrition or resistance training.
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Sarcopenia may also be associated with several chronic diseases that negatively affect the musculoskeletal system and physical
activity. Chronic diseases linked to sarcopenia include chronic obstructive pulmonary disease (COPD), congestive heart
failure, chronic kidney disease, diabetes mellitus, human immunodeficiency virus (HIV), and cancer. The role of these diseases
in the development of sarcopenia can be both primary and secondary. Diseases can directly impact sarcopenia by altering
muscle function, or indirectly through physical activity reduction or caloric restriction (Ardelian & Hurezeanu, 2022). A
reduction in type Il muscle fibers, rather than type | fibers, is observed in patients with osteosarcopenia. Several mechanisms
underlying the pathophysiology of sarcopenia are as follows. Normal physiological levels of anabolic hormones in the serum,
such as testosterone, human growth hormone (HGH), and insulin-like growth factor-1 (IGF-1), have been shown to play a role
in the development, maintenance, and muscle tissue regeneration. However, these anabolic hormones decrease with age,
particularly in elderly patients experiencing sarcopenia. Aging individuals often experience changes in body composition,
characterized by an increase in adipose tissue followed by a decrease in muscle mass, a condition known as sarcopenic obesity.
These changes are associated with metabolic dysfunction, including insulin resistance, which leads to visceral fat. Furthermore,
insulin resistance is inversely related to skeletal muscle mass. This occurs because insulin resistance disrupts the anti-
proteolytic and muscle protein synthesis-promoting effects of hormones on skeletal muscle tissue. The reduction in lean body
mass impairs glucose uptake into skeletal muscle, further supporting the development of insulin resistance. Progressive
neurodegeneration is a common phenomenon observed in the elderly population. Aging is associated with a reduction in alpha
motor neurons in the spinal cord, loss of peripheral nerve fibers, and a reduction of neuromuscular junctions. Additionally,
elevated levels of C-reactive protein (CRP), tumor necrosis factor-alpha (TNF-a), interleukin-6 (I1L-6), and interleukin-1 (I1L-1)
are observed in older individuals. The catabolic effects of these cytokines on skeletal muscle are well-documented and may
play a role in the development of sarcopenia as aging progresses (Ardelian & Hurezeanu, 2022). The European Working
Group on Sarcopenia in Older People 2 (EWGSOP2) and the Asian Working Group on Sarcopenia (AWGS) have an
international consensus that sarcopenia should be diagnosed using gait ability, muscle strength, and muscle mass. Furthermore,
intervention decisions should be based on the level of gait ability and muscle mass (Chen et al., 2020; Cruz-Jentoft et al., 2019;
Huang et al., 2021).

The SARC-F questionnaire (strength, assistance with walking, rising from a chair, climbing stairs, and falls) is a
screening tool that can be quickly implemented by clinicians to identify patients who may be experiencing osteosarcopenia.
This questionnaire consists of self-reported parameters related to strength, walking, rising from a chair, climbing stairs, and
falls. Each parameter is scored from 0 to 2, with a maximum possible score of 10. Studies have found that a SARC-F score
greater than 4: is a predictor of the need for further comprehensive evaluation. In this case, the patient experienced a fall after
slipping at home (score 1), which resulted in lower back pain and limitations in activity and sitting (score 1). Before the fall,
the patient was still able to walk with the assistance of a walker (score 2), although dragging the right foot due to a history of a
brain hemorrhage 5 years ago. The patient also required assistance for certain activities, such as climbing stairs (score 2).
Therefore, the patient's SARC-F score is 6 (above 4). A diagnosis of severe sarcopenia is made when there is weak muscle

strength accompanied by low muscle quantity and a decline in physical ability, such as slower gait speed (Laskou et al., 2022).

5. Conclusion

This study reports the case of a 70-year-old male patient with osteosarcopenia presenting to the hospital with a chief
complaint of lower back pain. To facilitate potential sarcopenia identification, in patients, SARC-F tests could be quickly
implemented by clinicians. If the patient's SARC-F score is >4, a more comprehensive evaluation is required to confirm the

diagnosis of sarcopenia. The FRAX score is a validated screening tool for identifying osteoporosis in patients. Osteosarcopenia
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serves as a poor prognostic indicator in various medical conditions and surgical procedures. Therefore, adequate prevention

and management are essential to maintain the quality of life in the elderly population.
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