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Anatomy case study
A patient with two arrows was brought by an ambulance to the emergency department. The arrow on the left side was still on the patient; anteriorly on the 8th and 9th ribs in the 15-degree angle, it enters the left side, the arrowhead protruding posteriorly. The second wound is on the posterior cervical triangle.  
Question I
The first arrow penetrated the serosal cavities known as the left pleural cavity found within the thoracic cavity. The serous cavity is a thin clear /transparent membrane made up of mesothelium (a simple squamous epithelium) (Martini, 2018). The arrow penetrated in between the 7th and 8th rib of the patient.
The serous membrane gets support from the thin layers of areolar connective tissues rich in blood and lymphatic vessels (Williams P.L et al. ). It connects to the organs it covers and their body walls (Martini, 2018). It lowers frictions between surfaces (Martini, 2018). Mesothelium maintains moisture due to its very thin cells, semi permeability, and tissue fluids diffuse quickly (Martini, 2018). It contains a liquid that keeps the serous membrane slippery and moist, known as transudate (National heart, lung, and Blood Institute). The transudate amount may have increased after the arrow penetration in the thoracic and the left pleural cavity, causing complications. 
Question II
The Autonomous system is a part of the nervous system with efferent and afferent branches linking to the central nervous system. The cardiovascular coordination, reproductive excretory, digestive, and excretory and body temperature regulation is the autonomic nervous system (ANS) physiological responsibility (Martini, 2018).  Sympathetic and parasympathetic is the composition of the ANS division. The two divisions have "opposing effect," "excitation," and "inhibition." There is a difference between the ANS and the central nervous system (CNS), as in Martini's explanation in the Human Anatomy (9th Edition) textbook. 
In a peripheral ganglion, the visceral motor neuron's ANS axon within the central nervous system (CNS) innervates a second neuron. The second neuron innervates the peripheral effector. Within a ganglion located outside the CNS, visceral motor neurons send short, myelinated axons known as preganglionic fibers to a synapse group on a group of neurons. Axons leaving the ganglia are unmyelinated and relatively long because they can carry impulses away from the ganglion; these axons are called preganglionic fibers. Postganglionic fibers innervate cardiac and smooth muscles, adipose tissues and glands, and peripheral tissues.
The sympathetic and parasympathetic divisions function simultaneously to adapt to "acute challenges" as the body adjusts and reacts to trauma (Molina, 2018). High body temperature, increase respiratory rate, increase blood pressure, and rapid pulse by constricting the blood vessels are the sympathetic reaction to shock, as mentioned by( Molina 2005). The author notes that " in the event of illness, trauma, surgery or fasting are of critical importance in overall appropriate and controlled activation and the response of neuroendocrine termination that mediate the necessary physiological function involved in the restoration and maintaining homeostasis (Molina,2005). The parasympathetic division restores the body via homeostasis when the sympathetic responses decrease, and the parasympathetic response increases.



Question III
Directional and anatomical planes describe the first arrow's trajectory that anteriorly entered between 7th and 8th ribs at 15 degrees angle and the protruding posteriorly of the arrowhead. In the anatomical position, the patient lies down supine. One would see the arrow's endpoint from the ventral, anterior view, the weapon sticking out of the left laterally superior to the umbilicus. The arrowhead is seen about 5 inches superficially below the left areola, and the inferior angle of the scapula the arrowhead is protruding posteriorly inferior.
The lungs are the organs and membrane that may have been affected by the arrow. The left pleural space could get damaged through the way the arrow entered the body. The lung puncture could cause collapse and potentially introduce air into the pleural cavity known as pneumothorax (Martini, 2018). During the trauma, some muscles, nerves, and blood vessels might have been affected. Damaged muscles might have been part of the rectus abdominals, internal oblique, external oblique, perhaps the diaphragm and transversus abdominis. The nerve T7, T8, superior epigastric, and the nerves running between or along the left cavity, as well as other blood vessels, might have been damaged. Superiorly, the abdominal cavity extends into the thoracic cavity. Due to this, superior organs to the abdomen might have been affected. The superior organs include the kidney, spleen, stomach, and liver.
Question IV
The cardiovascular system comprises a network of vessels and organs interacting together. The postganglionic nerves highly innervate the cardiovascular system with local hormones and regulatory mechanisms, the direct influence of cardiovascular function by force of contraction of the heart, and regulating blood vessels' rate and caliber. By preganglionic nerves originating from nucleic specified in the medulla and the upper lumbar segment of the spinal cord and thoracic, controls these nerves are in turn (Dampney, 1904). Continuous contracting of the nerves pumps disoxygenated blood into the heart to supply oxygenated blood to the body. For our case study, the arrow's left lung collapses, making the right lung work on a double effort to sustain the body and still perfuse all the organs. There is a high likelihood of respiration and tight long over performing to supply oxygenated blood to the whole body. The pumping rate might be faster (tachycardia). The change in hemoglobin and hematocrit level will change during the trauma of protruding arrows in the thoracic cavity as blood loss is probably taking place. The hemoglobin level may not decrease much depending on the level of trauma severity, as more blood loss will reduce the hematocrit levels.  
Question V
 The blood vessels and nerves supplying the area may be injured, causing a possible neuromuscular effect (Martini, 2018). The interruption and blockage of movement are caused by chemical communication from skeletal muscles and nerves. Neuromuscular junction (NMS) is where chemical communication between a neuron and skeletal muscle fiber occurs. The site contains the membrane of the muscle fiber and synaptic cleft, an axon terminal of a neuron, and a specialized region of the plasma membrane called motor and plate, according to the anatomic textbook (Martini, 2018). 





Question VI
Tissue found in slides are of three types, respectively:
Hyaline cartilage 
The tissue is a supportive connective tissue having a firm gelatinous matrix. The matrix is made up of the most common cartilage and continuing collagen fibers. It is tough, weakest, and most flexible cartilage. It is sub-categorized into muscle tissue known for the provision of support, elasticity, and strength. The arrow's injury can cause shortness of breath since there is a probability of the arrow affecting the two airways in the bronchi.
Ciliated pseudostratified
[bookmark: _GoBack]It is a mixture of cells with its numerous nuclei located in different positions, making it look stratified. Pseudo means false, and so the tissue looks striated only because it has many different shapes (Martini,2018). Most ciliated tissues are in the airway. The arrow injury may lead to respiratory complications since it affects these tissues; the airway is also affected.
Smooth muscles 
Smooth muscles are non-striated, have a spindle shape, are short, smooth muscles, and have a single nucleus located at the center. Their smooth appearance is from myosin and actin contained in them (Martini, 2018). The injury inflicted by the arrow may affect all the above tissues by allowing rapid breathing through smooth muscle contraction. If the patient does not breathe, then all the systems will fail.
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