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Case Study: Anatomy
Question 1
The serosal cavities penetrated by the arrow are the pleural cavity. Serous membranes which fold back on itself to form a two-layered membrane known as the pleurae leaves a thin space between the pleural layers creating the pleural cavity. The pleural cavity contains small traces of pleural fluid. It is covered by two segments: the visceral serosa, the inner layer, and the parietal serosa, the outer layer. 
The serous membrane is located in the body's organs, such as the heart, lungs, and abdominal area. For the heart, the serous membrane surrounding it is known as the pericardium; for the lungs, it is known as the pleural membrane and for the abdominal and other related areas are surrounded by the peritoneal (Galateau-Salle et al., 2018). The serous membrane is composed of the mesothelium tissue layer, which comes from the mesoderm, and it is attached to the endothoracic fascia. The purpose of the serous membrane is to reduce friction by producing a serous fluid that acts as a lubricant during muscle movement, which helps to prevent the damaging of organs such as the heart and lungs. It also helps in membrane repair, inflammatory response, and controlling some of the immune response to the movement of white blood cells and coagulation. 
Question 2
The autonomic nervous system (ANS) is a peripheral nervous system component that controls spontaneous physiological processes like digestion, heart rate, respiration, and blood pressure. It comprises of two divisions, namely, the parasympathetic and sympathetic nervous systems (Waxenbaum et al., 2020). The sympathetic nervous system (SNS) is responsible for the body’s reaction to stress, such as flight or fight. In contrast, the parasympathetic nervous system (PNS) supports bodily functions such as conserving energy and digestion. In this case, the patient’s ANS response towards the arrow injury will adjust itself to react to the stress the body has been subjected to. It will change the patient’s breathing patterns from normal to slow towards the end resulting in shortness of breath. This is because of the arrow's location, which has penetrated the pleural cavity affecting the lungs. They end up experiencing low oxygen levels if the blood goes to the lungs due to damaged capillaries. The vital signs such as the heart rate will be higher than usual because of pain, the temperature will rise in case of an infection, and their blood pressure will be higher at first due to constricted blood vessels and lower due to bleeding. Besides, their breathing will be difficult as well since the lungs are damaged. 
Question 3
The first arrow's trajectory pierced through the patient, anteriorly angled in 15 degrees, between the 7th and 8th rib whose arrowhead protruded posteriorly. From the frontal view, one can see the arrow’s end sticking out from the patient’s body in the left lateral position if the patient is lying on their right side. The arrowhead may have affected the lungs, spleen, and stomach. The serosa cavity membrane would have also been affected by the arrow as well as the pleural cavity. The left lung could be punctured and damaged since the arrow pierced through the patient together with some blood vessels around that area like the capillaries.
Question 4
The cardiovascular system comprises the heart which pumps blood to the rest of the body organs through veins, capillaries, and arteries. The cardiovascular system's primary role is to maintain and manage the homeostasis process, depending on the constant blood movement through capillaries to every cell and tissue. The pulmonary circuit aids in moving blood from the heart to the lungs by transporting deoxygenated blood to the lungs for it to absorb oxygen and release carbon dioxide. Systematic circuits then carry the oxygenated blood from the heart to the rest of the body cells while returning deoxygenated blood to the heart. The arrows will affect the circulatory process conducted by the pulmonary and systematic circuits (Aaron et al., 2020). Since the first arrow will damage one lung, the oxygenation of the blood will be handled by the other lung forcing it to work twice as much to ensure there is enough blood supply to the body cells and tissues. The hematocrit and hemoglobin levels will be low because of blood loss from the injuries caused by both arrows.
Question 5
The neuromuscular nerve effect of the second arrow wound in the posterior cervical triangle around the neck area would injure the blood vessels and the nerves that distribute muscle fiber (Naughton et al., 2018). The neuromuscular nerve helps control voluntary nerves and muscles that allow movement of the arms or shoulders, such as combing one's hair. Therefore if the arrow damages the neuromuscular nerve, this will weaken the muscles around the neck area resulting in dizziness, loss of balance, and numbness. 
The neuromuscular junction is a bridge between the muscular and nervous systems, and any changes to this junction may result in skeletal muscle impairment. It is composed of neuron circuits that consist of sensory neurons, skeletal muscle fibers, and motor neurons. The motor neuron is an axonal terminal that contains synaptic vesicles that release neurotransmitters after receiving nerve impulses. The motor neurons make skeletal muscle fibers, and it contains several folds known as the postjunctional folds, which increase the area for neurotransmitters to take place. Sensory neurons convert stimuli into action through receptors, and in this case, the sensory neurons send signals of the injury so that the body can start its healing process.
Question 6
The labeled tissues found in the tracheal slide are hyaline cartilage, epithelium tissue and, lamina propria. The hyaline cartilage is translucent cartilage found on joints such as the ribs, trachea, and nose. It is composed of type 2 collagen, and it does not have any blood vessels or nerves, and it provides support and flexibility (Bianchi et al., 2017). Epithelium tissue is the lining found in the upper respiratory tract. Its cells produce mucous that helps to protect and moisten the respiratory airways. It also lines and covers all the exposed surfaces of body organs such as the digestive tract and the airways. Lastly, the lamina propria is a loose, thin layer of connective tissues that helps in lining several tubes in the body, such as the respiratory tract. It is an important tissue in the body as it helps with the healing of wounds and the making of the mucous membrane. The neck and chest injury will affect the respiratory tract blocking the airway. This might result in catastrophic events such as immediate death if the problem is not resolved immediately. 
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