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Pathophysiology of tetanus
Tetanus is an infectious ailment caused by bacteria. The United States has mostly done away with the disease with the use of childhood immunization. However, the problem seems not to end any time soon due to the emergence of tetanus cases among immigrants and young adults engaging in high-risk behaviors like tattooing and body piercing. Additionally, people who failed to take adult booster immunization have added to the list of the group of people increasing tetanus cases in the United States (Ergonul et al., 2016). People living with diabetes who have chronic wounds are at risk of getting tetanus since Clostridium tetani enter the body through open wounds. Administering the right vaccinations can help prevent tetanus infection at various recommended periods in a person's lifetime.  Nevertheless, in case of having contracted the infection, the problem can be managed through proper medication procedures. 
[bookmark: _GoBack]Tetanus is a multisystem infectious disease that occurs worldwide and is caused by a bacterium called Clostridium tetani. These bacteria can be found in animal excrement, dirty and dusty environments. An active anaerobic bacterium leads to tetanus toxins known as tetanolysin and tetanospasmin (Ergonul et al., 2016). Tetanolysin is known to be a hemolysin without any known pathological activity up to date, while tetanospasmin is a potent toxin that gets into the nervous system through motor neurons and travels up to the host's spinal cord and brain stem. Tetanospasmin leads to the symptoms of tetanus disease (World Health Organization. 2018). Tetanus is commonly associated with rust. Rusty surfaces do not cause tetanus. Clostridium tetani bacteria is known to be an anaerobic bacterium; it and its endospores usually survive comfortably in surfaces or environments that lack oxygen. A sharp object or rough rusty surface provides such an environment after causing a puncture wound. This leads to the delivery of endospores to the suitable environments created once there is an open wound hence facilitating the growth of clostridium tetani. Therefore, in growing, the bacteria start to spread through the body through the nervous system (Slifka et al., 2021).
The tetanus toxins normally affect the interaction between the body nervous system and the muscles. The tetanus toxins ensure there is an increased chemical signal to the muscles from the nerves causing the muscles to stiffen in a spasm or contraction. This may result in a localized or generalized muscle spasm. The toxins may affect neonates, causing muscle spasms. These are cases that nurses are unable to handle unless by seizures (Liang et al. 2018). Such a case might occur within the first two weeks after the child is born and is highly associated with poor sanitation techniques in taking care of the neonate's umbilical cord stump. The early tetanus symptoms a person may encounter include restlessness feelings, difficulty swallowing, and irritability. As the infection continues to spread over the body, a patient starts to experience muscle spasms developing in the jaws; a condition referred to as "lockjaw" as well as other parts of the body. Lockjaw is among the mild spasms caused by tetanus since it also affects the patient's neck, back, check, and abdominal muscles (Liang et al. 2018). The back muscle spasms lead to intense arching known as opisthotonos. Tetanus can cause prolonged muscular action, leading to painful, powerful, and sudden muscle group contractions called tetany. The infection affects skeletal muscle, striated muscle, and cardiac muscle. These issues may cause normal breathing problems by making breathing difficult. Hence, it can cause death to a patient suffering from the disease (Slifka et al., 2021).
[bookmark: _Hlk65455293]Tetanus infection occurs through contaminated wounds, especially deep cuts or puncture wounds. Clostridium tetani are never invasive and confine themselves to a wound. Clostridium tetani multiply and produce tetanospasmin. Tetanospasmin is known as an A-B toxin where the B subunit is attached to a receptor on a motor neuron (Bomba-Warczak et al. 2016). On the other hand, the A subunit makes endocytosis get through the neuron. Tetanus toxin abides at the presynaptic ends of the neuromuscular junctions. It is transported to the spinal cord by motor neurons. In the spinal cord, the tetanus toxin's transmission takes place to inhibitory presynaptic terminals that surround the motor neurons. The toxins start to destroy the vesicular synaptic membrane protein (VAMP or Synaptobrevin) (Ergonul et al., 2016). This results in the inactivation of inhibitory neurotransmission. Then, there is the suppression of motor neuron and muscle activity, resulting in improved nervousness and the affected motor neurons' instigation. With an increased intoxication, there is a continuous involuntary muscle contraction. 
Immunization with a tetanus-toxoid-containing vaccine (TTCV) helps to prevent tetanus. This immunization is a routine global program that is administered during antenatal care contacts.  World Health Organization (WHO) recommends that every child needs to receives 6 doses (3 primary and 3 booster doses) of TTCV. A child should receive the 3-dose primary series as early as 6 weeks of age. The next doses need to be administered with a minimum interval of 4 weeks from one dose to another (World Health Organization. 2018). Moreover, the 3-booster doses should be given in the second year of a child's life between 12-23 months. Also, children between the ages of 4 and 7, and between the 9th and 15th year of age. There need to be at least 4 years between the booster doses. There are various vaccines administered to protect against tetanus. They include; Diphtheria and tetanus (DT) vaccines, Diphtheria, tetanus, and pertussis (whooping cough) (DTaP) vaccines, tetanus and diphtheria (Td) vaccines, and Tetanus, diphtheria, and pertussis (Tdap) vaccines (World Health Organization. 2018). Additionally, neonatal tetanus is prevented by having the mothers immunized with TTCV either during pregnancy or outside pregnancy (Slifka et al., 2021).
Tetanus treatment requires to be handled in hospitals under the care of medical practitioners. The wound is cleaned to prevent any growth of tetanus spores. Cleaning also helps remove dirt and any foreign objects and get rid of dead tissues from the wound. Immediate treatment to a patient with tetanus infection is with medicine referred to as human tetanus immune globulin (TIG) (Ergonul et al., 2016). The medicine contains antibodies that stop the toxin production by killing Clostridium tetani, neutralizing the toxins' effects, and regulating the muscle spasms. Doctors can use sedation for muscle spasms that can result in life-threatening breathing problems. Antibiotics are given to a patient to fight the bacteria. After recovery, a patient requires to be given an active tetanus immunization. Tetanus disease does not give a natural immunization against such a case happening again. Additionally, there is the use of some essential support therapies for severe tetanus infections. A patient is required to be in an intensive care setting (World Health Organization. 2018). The sedatives are likely to inhibit breathing leading to the patient being put on a ventilator. 
However, tetanus can be a fatal disease. It is the responsibility of every person to help eradicate tetanus cases by following carefully the preventive measures recommend by medical practitioners and the World Health Organization. Tetanus-toxoid-containing vaccine (TTCV) is worth considering, and other vaccines are recommended to prevent the infection. Moreover, in case of puncture wounds, deep cuts, animal bites, and dirty wounds, getting medical attention is not a choice but a requirement. Leaving the wounds open and unclean risks trapping bacteria in the wound hence increasing the tetanus infection. Suppose a person has minor wounds, controls bleeding, keeps the wound clean, uses antibiotics, covers the wound, and changes the dressing at least once a day. In that case, it can help prevent any possible tetanus infection. These steps can help reduce tetanus cases to zero.
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