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ABSTRACT

Skeletal and smooth muscles are both affected by complicated muscle involvement in scleroderma, also known
as systemic sclerosis (SSC). The understanding of the cellular and molecular processes underlying the diverse
participation of the smooth muscle has significantly increased in recent years. A better knowledge of the clinical features
has been made possible by the new techniques for studying smooth muscle cells from the gastrointestinal tract or the
vascular wall. In cases of myopathy that are inflammatory in character, it is advised to utilize glucocorticoids, modifying
antirheumatic drugs, and calcium channel blockers such as nifedipine and amlodipine. Patients typically do not receive
treatment when there is no discernible inflammatory component. The prognosis for SSC is greatly improved by early
diagnosis and novel therapeutic options, but it continues to have a severe course and a high chance of premature death.
This review summarizes the epidemiology, histopathological factors, and muscle involvement related to SSC and provides
insight into ongoing treatment.
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INTRODUCTION

Scleroderma, also known as systemic sclerosis (SSC), is a rare disorder that can cause parts of the skin to become
hard and thickened, and it can also cause difficulties with the body's internal blood vessels and organs. The immune
system's attack on the connective tissue that lies beneath the skin and that which surrounds internal organs and blood
vessels is the root cause of scleroderma. SSC can lead the tissues surrounding joints to become more rigid, limiting the
possible range of motion in those joints. In addition, it might cause swelling and pain around the joints that are afflicted.
SSC might also present itself with a weakness in the muscles on occasion (1).

If the disease has also affected their muscles, people with scleroderma may experience more severe symptoms,
including those involving their heart, lungs, and digestive system. SSC affects the muscles, one of the disease's most
critical symptoms; around one-third of all patients report muscle weakness. 15% of these individuals have signs of muscle
atrophy, also known as muscle wasting, and 10% have high blood levels of creatine kinase, which is a biomarker of
myopathy, also known as muscle sickness. In persons with scleroderma, myopathy has been related to a worse prognosis
(likely disease course), but few researchers have studied the associated clinical aspects of this condition (2). The
involvement of the muscle in scleroderma is complicated and can affect both smooth muscle and skeletal muscle (3).
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Smooth muscle can be found in the vascular system and the digestive tract. In recent years, there has been a significant
increase in understanding of the molecular and cellular mechanisms responsible for the diverse participation of the smooth
muscle (4, 5).

A better knowledge of the clinical features has been made possible due to the newly developed techniques for
studying smooth muscle cells taken from the vasculature or the gastrointestinal tract. Myositis and non-inflammatory
myopathy are two forms of skeletal muscle involvement that are important factors in the debilitation of SSC patients (6).
It has been demonstrated that skeletal muscle involvement in SSC can be represented by myositis or non-inflammatory
myopathy. Compared to other types of organ involvement, muscle intervention in scleroderma has received comparatively
less research attention in terms of its pathophysiology and implications (7). Therefore, this study has been designed to
explore the involvement of muscles in scleroderma syndrome.

MATERIALS AND METHODS

We utilize a wide array of search strategies to identify papers that are relevant to their work. When researching
and looking for information, we used websites as data collection tools such as Scopus, MEDLINE, PUBMED, and Google
Scholar, from 2010-2021. The terms “scleroderma syndrome” and “systemic sclerosis” are examples of key phrases that
were employed in the study as well as “muscle”, “myositis”, “myopathy”, “scleroderma syndrome” and “systemic
sclerosis”.

RESULTS AND DISCUSSION

Epidemiology

The prevalence of myopathy in scleroderma varies significantly due to the absence of classification criteria that
may parse out the variability of muscle disease in scleroderma. This results in a lack of standardization. In earlier research,
the presence of muscle disease was determined by the availability of muscle weakness or a mixture of weakness and
impaired motor enzymes, aberrant electromyography, or muscle biopsy (8). This definition of muscle disease was based
on the assumption that muscle disease could only be diagnosed through biopsy. The lack of diagnostic agreement criteria
results in estimates of 5 to 96 percent frequency of SSC-associated muscle participation (9). There is a possibility that
SSC is present in as much as 42 percent of myositis patients who also have overlap connective tissue disease (2).
Therefore, in addition to obvious cases of overlap myositis, which occur when patients meet assessment criteria for SSC
and myositis, there is additional pathogenesis for myopathy and/or weakness in SSC, such as inactivity, malnutrition, or
other neurologic diseases. This is in addition to clear cases of overlap myositis.

The diffuse cutaneous SSC subtype, being of African American descent, male, and having a shorter duration of
SSC disease are all variables that are considered to be risk factors for SSC-associated myopathy. Muscle histology has
contributed significantly to our understanding of myopathy and how it is caused by SSC (10). More recent research has
estimated the incidence of muscular weakness in a large scleroderma cohort to be over 25% (11). However, a meta-
analysis indicated that the prevalence of proximal muscle weakness was 16%, while the prevalence of myositis was 13%
(2). Although the prevalence of myopathy continues to vary depending on the definition used for each study, it is
becoming more apparent that SSC patients with concomitant muscle disease have poorer outcomes, including disability
and death. This is the case even though the definition of myopathy continues to vary (12).

Histopathologic feature

The basic clinical characteristics are primarily cutaneous symptoms; nevertheless, the involvement of internal
organs is what decides the fate of the condition. As the process advances through its many stages, the skin becomes
increasingly tauter and thicker. Initial symptoms include swelling of the hands and fingers as well as edema and swelling
of the skin more generally. The initial complaint is frequently described as morning stiffness and pain in the joints of the
hands. Other symptoms may also be present. The early skin changes of scleroderma might last for several months before
the usual skin induration that results from the excessive deposition of collagen and other connective tissue components
(13). This induration arises due to an abnormally high level of collagen deposition. Changes in skin pigmentation are one
of the most prevalent manifestations of scleroderma. Patients may develop localized hypo- or hyperpigmentation that is
frequently follicular rather than the widespread hyperpigmentation that is characteristic of Addison's disease. Skin
involvement near the metacarpophalangeal joints is the major criterion for diagnosing systemic sclerosis as the condition
in question. The vast majority of these individuals will almost surely be affected by Raynaud's phenomenon. Involvement
of the esophagus, most often in the form of esophageal dysmotility, is a hallmark of all types of scleroderma (11).
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The muscle histology of patients with weak scleroderma has been the subject of previous research, showing that
it is diverse. Histopathologic diagnoses in a single study of 42 scleroderma patients with muscle biopsies ranged from
overlapping polymyositis, necrotizing myopathy, dermato-myositis, and fibrosis (14). Other studies have primarily
characterized the predominant attributes of patients with weak scleroderma muscle biopsies as necrosis and inflammation
(15, 16). This finding supports the conclusion that in the spectrum of overlap myositis, SSC is the most prevalent
connective tissue condition associated with idiopathic inflammatory muscular dystrophy, accounting for 42.6% of overlap
myositis patients (17).

In scleroderma, fibrosis of the muscles can be a hallmark of the disease's early stages rather than its later stages.
In scleroderma muscle apathy, vascular involvement in the muscle histology is more common than in inflammatory
myopathies. Scleroderma is a disease that affects the muscles, and a specific histopathologic subtype of the condition
called fibrosing myopathy may indicate a more dire prognosis (2).

Muscle involvement

In patients with SSC, a broad vasculopathy is present before the development of tissue fibrosis (18). It is one of
the primary pathogenic characteristics that contribute to the development of Raynaud's phenomenon, oral ulcers,
pulmonary hypertension, and scleroderma kidney crises (19, 20). When the local vascular injury is not treated correctly,
the result is a disorganized accumulation of extracellular matrix (21). The development of profibrotic myofibroblasts is a
hallmark of progressive tissue fibrosis (20), precipitated by the disruption of microvascular circulation. The involvement
of the esophagus in SSC patients often results in symptoms such as dysphagia and gastroesophageal reflux disease (22).
These are two of the most common clinical manifestations of the disease.

Approximately 90 percent of SSC patients may experience some form of esophageal dysfunction (23). Although
there may not be any clinical signs in the very early stage, there may be evidence of esophageal involvement on a
histological level (24). The development of esophageal dysmotility is significantly influenced by the wasting away of
smooth muscle and the formation of fibrosis. Skeletal involvement in SSC might range from general muscle involvement
without inflammatory muscle changes to a true inflammatory form of myositis in the affected muscles. There is, however,
a “grey area” with individuals who are difficult to categorize as having either one or the other of these conditions. Patients
may develop non-progressive, non-inflammatory myopathy due to digestive disturbances, malnutrition, inactivity, or
contractures of fibrotic skin. This condition is not progressive and does not cause inflammation. In some instances, it
manifests itself as an overlapping condition with inflammatory myopathy in patients who fit the criteria for classification
of both disorders (2, 25).

Ongoing therapies

The necessity of inhibiting the autoimmune process as well as inflammation and managing SSC in an organ-
specific manner contributes to the complexity of the treatment. Disease-modifying medications and therapies that target
specific organs are the mainstays of treatment for SSC, which has a poorly understood etiology. After an accurate
assessment of symptoms, the length of the disease, its activity, and any complications, therapeutic recommendations
should be made. There is currently no treatment that is specifically indicated for patients suffering from SSC-associated
myopathy. Glucocorticosteroids are recommended for use in cases of myopathy that are inflammatory. Patients frequently
do not receive treatment if no inflammatory component is detected (2). Treatment for arthritis and muscle pain caused by
SSC typically involves either disease-modifying antirheumatic medications or glucocorticoids. Calcium channel blockers,
such as nifedipine and amlodipine, are usually prescribed for treating peripheral vasculopathy and digital ulcers. If the
patient only shows a moderate reaction, phosphodiesterase type 5 antagonists should be used.

Prostanoids given intravenously are shown to considerably improve the microcirculation and the recovery period
of digital ulcers. Even though SSC prognosis can be greatly improved with early detection and the availability of novel
therapy options, the disease is nevertheless defined by a harsh course and a high risk of passing away at an early age (2,
26).

CONCLUSIONS

Systemic sclerosis is a connective tissue disease characterized by vascular damage, immune system dysfunction,
and muscle and organ fibrosis. SSC treatment requires inhibiting the autoimmune process, inflammation, and organ-
specific management. SSC is treated using disease-modifying and organ-specific medicines because its pathophysiology
is complex. Symptoms, disease duration, activity, and consequences should inform therapeutic decisions. The prognosis
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for SSC is greatly improved by early diagnosis and novel therapeutic options, but it continues to have a severe course and
a high chance of premature death.
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