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Editorial on the Research Topic 


State of the art body composition profiling: Advances in imaging modalities and patient outcomes


In the last years, body composition (BC) analysis has emerged as a ground-breaking tool that can provide helpful data about nutritional status, in addition to more conventional indicators, as albumin value and body mass index. Recent data disclosed that distinct patterns of BC are associated with different outcomes, in particular in oncologic patients (1).

Anomalies of skeletal muscle – frequently found in oncologic patients - are related to poor outcomes with higher morbidity and mortality rates. Moreover, the distribution and radiodensity of subcutaneous and visceral adipose tissue emerged as determinant prognostic factor for oncologic outcome. Nevertheless, BC assessment is not yet a standard tool of the routine workup of oncologic patients. This is likely due to the heterogeneity of available data, to the shortage of prospective studies and systematic reviews, to the absence of standardized assessment methods, and to the variation of BC among different populations (2).

Hence, we proposed this research topic, on one side, to expand knowledge about the imaging techniques to evaluate BC assessment, ranging from the most conventional ones to the most advanced (including artificial intelligence-aided techniques) (3–5); on the other, to assess the effects of BC on different outcome indicators, as post-operative or chemotherapy-related complications and survival.

In our research topic, we published eight papers: 3 focused on liver diseases, 1 on pancreatic cancer, 1 on ovarian cancer, 1 on lung cancer, 1 on breast cancer and 1 on radiotherapy, thus highlighting the wide variety of fields in which the clinical role of BC is under evaluation.

Del Grande et al. demonstrated that in ovarian cancer patients, computed tomography (CT)-derived body composition profiling might predict the risk of chemotoxicity. In particular, visceral adipose tissue (VAT) and skeletal muscle density (SMD) are associated with chemotherapy cycle delays, whereas skeletal muscle area (SMA) with early discontinuation of chemotherapy.

In daily clinical practice, body surface area (BSA) has been using for chemotherapy dosing, because it is easy to calculate and it discloses an association with fat mass (6). However, BSA often fails to find differences in quantity and proportion of skeletal muscle and fat tissue and so the new proposed indicators (VAT,SMA and SMD) may represent an added value for adequate chemotherapy dosing in ovarian cancer patients.

Rizzo et al. reported that body composition assessment obtained from routine preoperative CT scan may help in predicting postoperative complications following pneumonectomy, with male and female patients showing significant difference in quantity and distribution of fat and muscle tissues. They observed a much higher post-pneumonectomy complication rate in male patients, with the increase of age and the reduction of skeletal muscle area

Considering how severe a complication could be after an extensive pulmonary resection – in particular in case of post resectional bronchopleural fistula (7, 8), the results from this paper may help to optimize the indications and enrolment process, in particular in case of male patients which are more frequently affected by lung cancer.

Fan et al. explored a non-invasive radiomics model based on magnetic resonance imaging (MRI) to recognize the expression of vascular endothelial growth factor (VEGF) in hepatocellular carcinoma before operation. They observed that the combined model acquired both from portal venous and hepatobiliary phase of gadolinium-ethoxybenzyl-diethylenetriamine-pentaacetic acid (Gd-EOB-DTPA)-enhanced MRI can be considered as a reliable prognostic marker for the level of VEGF in hepatocellular carcinoma.

Considering that Anti-VEGF therapy plays a pivotal role in the therapeutic approach to HCC and that several studies disclosed that higher VEGF levels are associated with more aggressive disease (9), preoperative VEGF expression assessment can be crucial for the appropriate therapurtic and prognostic approach.

Cioni et al. proposed a new multi-parametric steatoscore in oncologic patients with non-alcoholic fatty liver disease (NAFLD). They reported high reproducibility and a good correlation with unenhanced CT in evaluation of oncologic patients with NAFLD.

Given the high impact of this disease, diagnosis and quantification of hepatic fat infiltration plays a pivotal role in clinical practice. The gold standard for assessment of fatty liver is liver biopsy (10), but it is an invasive method; therefore, an effective non-invasive method represents an intriguing and promising alternative to more aggressive approach.

Medici et al. provided an overview of the literature about sarcopenia in patients treated with radiotherapy (RT). They confirmed – on the one hand - the adverse influence of sarcopenia in patients suffering from head and neck tumors undergoing RT and, on the other, the chance of enhancing muscle mass and function through nutritional and physical strategies.

The role of sarcopenia in patients receiving RT was first analysed by Dalal et al. which reported 63% incidence of sarcopenia in RT-treated patients with locally advanced pancreatic tumors, highlighting a clear correlation between sarcopenia and outcome (11). Subsequently, other studies disclosed significant correlations between sarcopenia and several clinical outcomes, such as acute toxicity during chemo-radiotherapy in esophageal tumors (12) and survival in patients treated by RT for cervical (13) and head and neck cancers (14).

Rizzo et al. systematically reviewed the association between quantitative body composition values obtained from imaging examinations and chemotherapy-related toxicity in patients suffering from pancreatic cancer (PC). They observed a broad variability of results about the correlation of body composition with chemotherapy-related toxicity in PC patients. In addition, they found that cut-off values to correctly define sarcopenia in PC patients are not yet homogeneously described.

Kripa et al. examined the correlation between body composition values and prognosis in patients affected by metastatic ER+/HER2- breast cancer, receiving therapy with cyclin-dependent kinase (CDK) 4/6 inhibitors. They disclosed a correlation between sarcopenia and progression of disease, disclosing that VAT can positively affect the response to targeted therapy with CDK 4/6 inhibitors.

Bernardi et al. reviewed the literature about the impact of imaging-based values of BC on the outcome of patients receiving liver surgery for hepatocellular carcinoma, cholangiocarcinoma and colorectal liver metastases.

In conclusion, BC assessment relying on imaging-based quantification of muscle mass and fat distribution, is a potential valuable tool to assess the functional status of cancer patients at diagnosis, during treatments and during follow-up.
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