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Abstract:



We are glad to introduce the fourth Journal Club. This edition is focused on several relevant studies published in the last few years in the field of musculoskeletal disorders, chosen by our Editorial Board members. We hope to stimulate your curiosity in this field. The Editorial Board members wish you an inspiring lecture.
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1. Introduction


Musculoskeletal disorders (MSDs) are pathological conditions that affect muscles, bones, ligaments, tendons, nerves, and joints. MSDs can affect any major area of your musculoskeletal system, such as neck, shoulders, wrists, back, hips, legs, knees, and feet. They include conditions such as: tendinitis, carpal tunnel syndrome, osteoarthritis, rotator cuff tear, rheumatoid arthritis, fibromyalgia, bone fractures, and others. MSDs are one of the most common causes of pain and disability throughout the world. Aging, obesity, excessive mechanical stress, acute injuries, awkward posture, repetitive movements, and metabolic disorders are considered among the most prominent risk factors [1,2,3]. The severity of MSDs can vary. In some cases, they cause pain and discomfort that interferes with everyday activities. Nowadays, no resolving cure exists for the majority of MSDs, thus, early diagnosis and treatment are of fundamental importance in avoiding disability and improving the long-term outlook. It is very important to be able to recognize the major symptoms of MSDs, which can include: recurrent pain, stiff joints, swelling, and dull aches [4]. MSDs are, currently, extensively reported in literature. Many different preventive and therapeutic approaches are taken into account such as nutrition, including natural dietary supplements use, physical activity protocols, tissue reconstruction, tissue engineering, and many others. MSDs are becoming increasingly common worldwide and the pathophysiological mechanisms that trigger their development and progression need to be further studied. In the sections that follow, some interesting papers are reported on in an effort by our editorial board members to highlight some novel preventive, therapeutic, and diagnostic approaches for the most common MSDs.




2. Recent Papers Regarding Musculoskeletal Disorders


2.1. Effects of Mediterranean Diet on Osteoarthritis Onset


Highlight by Marta Anna Szychlinska


One of the most common causes of disability, especially in elderly populations, are chronic musculoskeletal disorders. Osteoarthritis (OA) represents the most common musculoskeletal pathologic condition and is estimated to be the 11th highest contributor to worldwide disability [5]. Mediterranean Diet (MD) refers to the traditional dietary habits of the Mediterranean region and is usually referred to as a cultural model for healthy eating [6]. The benefits of this diet, in relation to reducing the risk of developing musculoskeletal, cardiovascular, metabolic, and cognitive diseases, have been widely studied. Nevertheless, its effects on OA onset have only recently started to be investigated. Indeed, there are only a few papers investigating the effect of MD on OA. In a very interesting study by Musumeci et al., for example, it is reported that the consumption of Sicilian extra virgin olive oil, an essential component of MD, in conjugation with regular physical activity, are associated with the reduction of the pro-inflammatory cytokines expression (in particular interleukin-1), and the increased expression of lubricin, a chondroprotective glycoprotein with lubricating properties [7]. Moreover, recently, it has been shown that the adherence to a MD is associated with a lower prevalence of knee OA in a large cohort from North America [8]. In this remarkable and large cross-sectional study by Veronese et al., including 4358 participants with a mean age of 61 years, almost 30% of the cohort presented knee OA, diagnosed both clinically and radiologically. Adherence to the MD was evaluated using a MD score based on a food frequency questionnaire. The latter took into consideration several foods commonly consumed within the MD such as cereals, potatoes, fruits, vegetables, legumes, fish, red meat, poultry, full fat dairy products (e.g., milk cheese, yogurt), and alcoholic beverages. The frequency of consumption was reported at nine levels of intake from “never” to “every day”. In addition, seven dietary behaviour questions were available regarding food preparation methods and fat intake, one question on fibre intake, and 13 questions on vitamin and mineral intakes. Some additional covariates such as body mass index (BMI), physical activity, race, smoking habit, educational attainment level, yearly income, and self-reported comorbidities were also evaluated. The results clearly indicated that participants with the highest adherence to MD had a significantly reduced probability of knee OA. Other factors significantly associated with knee OA were: BMI, non-white ethnicity, and college level education, while age was marginally significant. These data suggest a protective role for some components of MD, most of which are reported to have anti-inflammatory and antioxidant properties and to be good sources of vitamins and minerals, confirming its benefits on health outcomes.





2.2. Arthroscopic Superior Capsule Reconstruction for Irreparable Rotator Cuff Tears


Highlight by Kotaro Yamakado


The treatment of massive irreparable rotator cuff tears presents a significant challenge. There are many surgical options, ranging from arthroscopic debridement concomitant with biceps tenotomy, partial repair of the rotator cuff, patch grafts, muscle transfers, and reverse total shoulder arthroplasty (RSA). However, reported outcomes of these procedures are mixed and some of them are with a significant risk of complications.



Superior capsular reconstruction (SCR) was originally described by Mihata et al. in 2013 with a promising outlook [9]. Many shoulder surgeons, though quite suspicious at first, began to increasingly believe in its potential. In the original description of SCR, autograft fascia lata was harvested from the patient’s thigh. As an alternative idea, acellular dermal allograft has been used [10,11,12]. The graft is attached medially to the superior glenoid and laterally to the greater tuberosity, arthroscopically. The biomechanical concept of SCR is to stabilize the glenohumeral joint from superior translation that occurs with a rotator cuff deficient shoulder.



Mihata et al. published good short-term results [9]. They demonstrated clinical outcomes of 23 patients undergoing SCR with a fascia lata autograft. After a minimum follow-up period of 2 years, all clinical outcomes scores significantly improved: the American Shoulder and Elbow Surgeons score improved from 23.5 preoperatively to 92.9 postoperatively, and muscle strength significantly improved as well. Subsequently, Hirahara et al. reported technical feasibility of acellular dermal allograft usage [10]. Burkhart et al. identified advantages of SCR over reverse shoulder arthroplasty: (very) low infection rate, lower cost, and low morbidity [12]. They also stated that SCR does not preclude further RSA. From the biomechanical standpoint, Mihata et al. tested subacromial peak contact pressure, glenohumeral superior translation, and glenohumeral compression force using cadaveric shoulders, showing that SCR completely restored the superior stability of the shoulder joint by establishing posterior continuity between the graft, residual infraspinatus tendon, and underlying shoulder capsule [13].



SCRs are a very appealing option. Further study (long-term clinical and/or biomechanical) are anticipated.





2.3. Work-Related Musculoskeletal Disorders in Office-Based Workplaces


Highlight by Alessandro Castorina


With the advance of technology and the growing necessity of rapid communication, the work environment for skilled professionals such as accountants, lawyers, architects, academics, and engineers has changed in modern times, especially with the computerization of their office workplace [14]. The increasing use of computers in the workplace has also led to the introduction of a specific category of work-related musculoskeletal disorders (MSDs) for office-based workers. MSDs procured in office-based workplaces can become particularly debilitating, since these categories of disorders principally cause distress to sensitive anatomical regions such as the neck, the lower back, but also the shoulders and the extremities of the upper limbs [15,16,17,18,19]. Symptoms can vary, but the occurrence of chronic pain and motor dysfunction are quite well-established [16]. The manifestations seem to be triggered either by isolated or combined micro traumas to muscles, tendons, joints, and nerves [15,19]. Often, the causes are attributed to poor habits in the workplace, such as repeated wrist movements (as in the act of dragging the mouse or clicking its buttons), and can also be the consequence of inappropriate posture and/or sitting in front of an office computer for extensive periods of time. It is thus important to take preventive measures, since work-related MSDs already represent a significant socio-economic burden in developed countries. According to a recent study by Van Eerd and coworkers [20], if no significant actions are undertaken by occupational health and safety practitioners, MSDs may become the leading cause of long absences from work and, even worse, cause permanent disabling effects. According to recent literature ([21,22], several workplace interventions have been implemented so far. Unfortunately, only a few studies have demonstrated that such measures had sustainable and quantifiable positive effects on symptoms and disability outcomes, although none have shown negative effects. Nonetheless, stretching exercises and resistance training programmes have emerged as highly-effective interventions to prevent office-based MSDs [23,24,25]. The general idea is that some programmes have the potential to be effective, but the scientific evidence is yet insufficient to provide the support needed in order to recommend their implementation in workplaces.





2.4. The Potential Benefits of Use of Machine Learning Classification Algorithms in Musculoskeletal Pain Disorders


Highlight by Milos Ljubisavljevic


Chronic musculoskeletal pain conditions, like fibromyalgia (FM), chronic muscle pain, chronic fatigue syndrome (CFS), etc. have a poor correlation between tissue abnormalities and clinical pain. This makes the diagnosis challenging, depending mostly on self-reporting and rather than objective findings. The last decade has witnessed significant progress in research regarding alterations of brain structure and function in chronic pain and musculoskeletal pain disorders. For example, when exposed to the same painful stimuli, patients with FM showed greater neurologic pain signature [26] responses. In spite of significant advances, the analysis of complex and multivariate brain imaging signals has proven challenging. Machine learning (ML), a data analytics method, is based on devising models and algorithms that lend themselves to prediction-making. It uses classifiers to identify to which set of categories an observation belongs (i.e., pain), by using a training set of data containing observations whose category membership is known. Recently several studies with promising results on neurophysiological and imaging signatures of musculoskeletal disorders using machine learning have appeared. Robinson et al. [27] used several ML algorithms to estimate different models representing brain volumes, mood ratings, and pain intensity ratings in FM patients and showed that although classification accuracy was reasonably high for brain volumes and pain intensity, models derived from self-report data outperformed neuroimaging models. A more recent study on FM patients showed the existence of a new pain-related classifier [28]. In FM patients, ML showed an augmented response in insula/operculum, which is related to sensory integration, and in medial prefrontal regions, which are related to self-reference. Also, they showed a reduced response in the lateral frontal cortex. Interestingly, a “multisensory” classifier, which was trained on non-painful stimulation, showed increased responses of the insula/operculum, posterior cingulate, and medial prefrontal regions and reduced responses of the primary and secondary sensory cortices, basal ganglia, and cerebellum [28]. Similarly, Boissoneault J et al. [29] described classification ML techniques which are capable of separating MRI-based brain biomarkers of chronic pain patients from healthy controls with high accuracy. Finally, Sevel et al. [30] used ML to compare the performance of structural MRI data and self-reported measures for distinguishing healthy from FM and CHS patients. Contrary to early reports (Robinson et al. 2015), they showed that MRI features perform better than self-reported measures. Furthermore, they identified structural abnormalities (hypertrophy and atrophy) in several brain regions, suggesting increased affective representation of pain in FM. In conclusion, it appears that ML classifiers analysis may provide new venues in distinguishing the distinct neural mechanisms in musculoskeletal disorders and potentially provide mechanistic information regarding their neural correlates.
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