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REVIEW ARTICLE 

Cancer cachexia is a multifactorial syndrome characterized by persistent muscle atrophy, 

functional impairment, anorexia, weakness, fatigue, anemia, and reduced antitumor treatment 

tolerance. As a result, the patients’ quality of life suffers. Cachexia is responsible for 

approximately 22-25 percent of cancer deaths. This article discusses the signs and symptoms 

of cancer cachexia, as well as the mediators, treatment options, and future prospects for 3D 

bioprinting. Protein breakdown, inflammatory cytokines activation, and mitochondrial 

alteration are all factors that contribute to cachexia, according to research. Cachexia has 

eluded standard treatment despite the use of proper nutrition, physical activity, anti-

inflammatory drugs, chemotherapy, and grafting attempts. By attempting to fabricate 3D 

constructs that mimic native muscle tissues, 3D bioprinting shows a lot of promise when 

compared to traditional methods. Some 3D bioprinting techniques have been discussed in 

this review, along with their benefits and drawbacks, as well as their achievements and 

challenges in in-vivo applications. Muscle atrophy can be repaired with neural integration or 

muscle-tendon units. However, properly bio-printing these complex muscles remains a 

challenge. Although new bio-inks or 3D printers can be used to fabricate high-resolution 

constructs, progress can be made. This review study uses secondary data to show why 3D 

bioprinting could be a viable alternative to treating cachexia. 
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Figure 1. Factors that drive cancer cachexia – Increased catabolic drive, Metabolic dysregulations, and Neurohormonal dysregulations 
[8] 
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Figure 2. Cancer cachexia causing muscle-wasting, alteration in protein metabolism and reduces regeneration ability of muscles [19,21] 
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Figure 3. Cancer Cachexia is a multifactorial disease that causes skeletal loss, which contributes to several other problems [5,6] 

http://www.jceionline.org/


 

 

3D Bioprinting for Cancer Cachexia Treatment 

www.jceionline.org  Copyright © 2021 by Authors. Licensee Modestum. OPEN ACCESS for all. | 5 / 15

Figure 4. Different methods of 3D bioprinting- A) Inkjet Bioprinting. Cell droplets are printed using either thermal heaters or 
piezoelectric crystals. B) Extrusion bioprinting. It uses a piston to create air pressure or use mechanical force to get droplets. C) Laser-
assisted-bioprinting. The light source helps create a laser that forms bubbles in the bio-material layer and the droplets are got. D) 
Stereolithography. Here 3D-constructs are created in a layer-by-layer step with the help of photochemical processes [15,61] 
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