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Abstract: Meningitis is a serious infection of the meninges, the thin layers of tissue that 

surround and protect the brain and spinal cord. Although most cases of meningitis are caused by 

viruses, bacteria can also cause this potentially life-threatening condition. Streptococcus 

pneumonia is a type of bacteria that is a common cause of meningitis, particularly in young 

children and adults over age 65. This bacterium can also cause other serious infections, such as 

pneumonia and blood poisoning (sepsis). Symptoms of meningitis can include headache, stiff 

neck, fever, confusion, and seizures. Meningitis is most often caused by infections with viruses 

or bacteria, but can also be caused by other things like cancer or certain drugs. Treatment for 

meningitis generally includes antibiotics or antiviral drugs, depending on the cause. 
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INTRODUCTION  

When an object pierces the skin, it 

creates a wound. The depth of the wound 

depends on the object that caused it. A 

shallow wound may only damage the 

outer layer of skin, while a deep wound 

can penetrate all the way to the bone. A 

wound can have a significant impact on 

a person’s life, depending on its severity. 

A minor wound may heal quickly and 

cause little inconvenience, while a more 

serious one may take weeks or months to 

recover from and may require 

hospitalization. In some cases, a wound 

can lead to permanent disability or even 

death. 

http://pexacy.com/
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Wound healing is a natural process 

wherein the skin or any other injured 

part of the body repairs itself. It is a 

complex process that involves various 

steps like inflammation, formation of 

new tissue, etc. The process of wound 

healing can be divided into three phases: 

inflammatory, proliferative, and 

maturation. The inflammatory phase 

occurs immediately after injury and is 

characterized by the release of cytokines, 

growth factors, and enzymes that 

promote tissue repair. The proliferative 

phase is characterized by cell 

proliferation and extracellular matrix 

synthesis. This phase lasts for 

approximately 2-3 weeks following 

injury. The final stage of wound healing, 

maturation is characterized by 

remodeling of the extracellular matrix 

and collagen.  

Types of Wound 

There are four types of wounds: incised, 

lacerated, punctured, and avulsion. 

Incised wounds are caused by a clean, 

sharp-edged object like a knife or razor. 

Lacerations are ragged tears in the skin 

caused by a blunt force. Punctures are 

small, deep holes caused by something 

sharp, like a nail or needle. Avulsions 

occur when part of the body is torn away 

from the rest, usually by trauma. [13].  

Incised wound 

Incised wound is caused by a sharp 

object, like a knife, slicing through the 

skin. It's a clean cut with well-defined 

edges. Incised wounds are deep cuts that 

go through all the layers of the skin. 

Lacerated Wound 

A lacerated wound is a deep cut or 

tearing of the skin. Lacerations can 

occur from sharp objects, such as knives 

or glass, or from blunt trauma, such as a 

punch or fall. Depending on the depth 

and location of the laceration, they can 

be quite painful and may require stitches 

or other medical treatment 

 

 

Punctured Wound  

Punctured wound is a deep cut that 

penetrates the skin and underlying 

tissues. It is caused by a sharp object, 

such as a nail or knife. The most 

common type of punctured wound is a 
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stab wound, which is usually inflicted 

with a sharp object, such as a knife. 

Avulsion Wound 

An avulsion wound is a type of 

traumatic injury that occurs when an 

external force tears a body part away 

from the rest of the body. This can occur 

when a limb is severed by an accident or 

when clothing or jewelry gets caught on 

something and pulls off the skin. 

Avulsion wounds are usually very 

painful and can result in significant 

blood loss.

Stages of Wound 

Stages of wound healing are haemostasis, 

inflammation, proliferation and 

remodeling. Each stage is characterized by 

different events which lead to successful 

healing. Haemostasis occurs immediately 

after injury where blood vessels constrict to 

stop bleeding. Inflammation follows where 

repair cells and antibodies are attracted to 

the site of injury.  

Proliferation is when new tissue starts to 

form and remodeling is the final stage 

where tissues heal and scarring may occur. 

Stages of wound healing are haemostasis, 

inflammation, proliferation and 

remodeling. Each stage is characterized by 

different events which lead to successful 

healing. Haemostasis occurs immediately 

after injury where blood vessels constrict to 

stop bleeding. Inflammation follows where 

repair cells and antibodies are attracted to 

the site of injury. Proliferation is when new 

tissue starts to form and remodeling is the 

final stage where tissues heal and scarring 

may occur. 

Diagnosis  

Meningitis is diagnosed through a spinal 

tap to look for increased white blood cells 

and inflammation in the cerebrospinal fluid 

[22]. A lumbar puncture is performed by 

numbing the lower back and inserting a 

needle between the vertebrae into the spinal 

canal. A small amount of cerebrospinal 

fluid is removed and sent to a laboratory for 

analysis. The procedure is also called a 

spinal tap [23]. 

A lumbar puncture, also known as a spinal 

tap, is a diagnostic procedure used to 

collect cerebrospinal fluid (CSF) for 

testing. CSF surrounds and cushions the 

brain and spinal cord and helps to remove 

waste products from these organs [24]. 

During a lumbar puncture, a thin needle is 

inserted into the lower back, between the 
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spine's bones, and into the CSF-filled space 

around the brain and spinal cord. A small 

amount of CSF is then withdrawn for 

testing [25]. 

Pathogenesis of Meningitis 

Streptococcus pneumoniae is spread 

through contact with respiratory secretions, 

such as saliva, mucus, or cough droplets 

from an infected person [26]. The bacteria 

can also be spread through contact with 

objects or surfaces contaminated with 

respiratory secretions. Once inside the 

body, Streptococcus pneumoniae colonizes 

the upper respiratory tract and begins to 

multiply. In some cases, the bacteria invade 

more profound into the lungs, where they 

can cause pneumococcal pneumonia, a 

severe lung infection [27].  

In other cases, S. pneumoniae invades the 

bloodstream and spreads to other body 

parts, including the meninges (the 

protective membranes covering the brain 

and spinal cord) [28]. This invasion of 

Meningitis is an infection of the meninges, 

the protective layer surrounding the brain 

and spinal cord. Meningitis caused by 

Streptococcus pneumoniae is the most 

common type of meningitis [26].  

Streptococcus pneumoniae is a bacterium 

that can cause several different infections, 

including meningitis [29]. When 

Streptococcus pneumoniae infects 

someone's lungs, it can spread to their 

bloodstream and other body parts. This is 

how Streptococcus pneumoniae can cause 

meningitis in people with other health 

conditions, such as diabetes or HIV/AIDs. 

People usually get strep throat (a throat 

infection caused by Streptococcus 

pneumoniae) around the time they are 

exposed to other people [30]. 

Etiology of Meningitis 

Wound etiology is important to consider 

when treating a patient with an ulcer. 

Ischemia, venous disease, and arterial 

insufficiency are the most common 

etiologies of wounds. The practitioner must 

also be aware of other potential causes, 

such as diabetes, trauma, infection, and 

neoplasm. Treatment will vary depending 

on the underlying cause of the wound. For 

example, a wound caused by ischemia will 

require revascularization while a wound 

caused by infection will require antibiotics. 

The practitioner must also take into account 

the patient's comorbidities and individual 

circumstances when formulating a 

treatment plan."The importance of 

considering wound etiology cannot be 

understated. When treating patients with 
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ulcers, it is crucial to first identify the 

underlying cause of the wound. Ischemia, 

venous disease, and arterial insufficiency 

are the most common etiologies of wounds; 

however, other potential causes such as 

diabetes, trauma, infection, and neoplasm 

must also. 

Phases of Meningitis 

Adhesion  

Pneumococcal meningitis is the presence of 

S. pneumoniae bacteria in the nasopharynx. 

These bacteria can colonize the 

nasopharynx by binding to epithelial cells 

via adhesion [39]. Once these bacteria have 

colonized the nasopharynx, they can invade 

the bloodstream and cause meningitis. The 

symptoms of pneumococcal meningitis 

include headache, stiff neck, and fever. If 

left untreated, this disease can lead to death 

[40]. 

Invasion 

The second step in initiating pneumococcal 

meningitis is the invasion of bacteria into 

the bloodstream [41]. This step is 

facilitated by several virulence factors 

possessed by the bacteria. Pneumococci can 

attach to and invade various host cells, 

including endothelial and epithelial cells. 

The interaction between the bacterial 

surface proteins and receptors on host cells 

allows for the entry of the bacteria into the 

host cell. Once inside the host cell, 

Streptococcus pneumoniae can multiply 

and spread to other nearby cells [42]. 

CNS invasion  

CNS invasion by tumour cells is a hallmark 

of high-grade brain tumour and the main 

reason these tumour are so difficult to treat. 

The blood-brain barrier (BBB) protects the 

CNS from foreign invaders, but cancer 

cells can exploit this barrier and invade the 

brain. Once inside the brain, tumour cells 

can grow and spread quickly, leading to 

serious neurological problems and death 

[43]. There are currently no effective 

treatments for CNS invasion by tumour 

cells, which is why preventing this tumour 

from developing in the first place is 

essential. 

CNS invasion in meningitis can lead to 

cerebral abscesses, and pus-filled lesions 

that form in the brain. These abscesses can 

cause a range of symptoms, including 

headaches, seizures, and changes in mental 

status. If not treated promptly, cerebral 

abscesses can be fatal [44]. 
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Neuronal Injury  

Neuronal injury in meningitis results from 

the release of pro-inflammatory cytokines 

and chemokine, which recruit and activate 

leukocytes, resulting in direct injury to 

neurons. Cytotoxic T cells are also 

activated in meningitis and can damage 

neurons directly. The death of neurons 

leads to cerebral edema and increased 

intracranial pressure, which can further 

damage brain tissue [45]. 

Treatment  

Meningitis is a serious, life-threatening 

illness. Early diagnosis and treatment is 

essential. Treatment usually involves 

hospitalization and antibiotics [46]. In some 

cases, corticosteroids may also be used to 

reduce inflammation. If meningitis is 

caused by a bacterial infection, the patient 

will usually be given intravenous (IV) 

antibiotics [47].  

If the patient has a viral infection, they will 

usually be treated with supportive care to 

help relieve symptoms [48]. Meningitis is a 

serious condition that can lead to death if 

not treated early. The mainstay of treatment 

for meningitis is antibiotics, which must be 

given intravenously if the patient has a 

bacterial infection. Corticosteroids may 

also be used in some cases to reduce 

inflammation around the brain and spinal 

cord. Patients with meningitis caused by a 

viral infection will typically receive 

supportive care to help manage their 

symptoms [49]. 

Bactericidal therapy targeting Gram-

positive bacteria is the mainstay of 

treatment for serious S. aureus infections, 

with Vancomycin being the agent most 

commonly used. However, the emergence 

of Vancomycin-resistant strains of S. 

aureus (VRSA) has limited the usefulness 

of this drug [50]. Linezolid is an alternative 

bactericidal therapy with activity against 

Gram-positive bacteria, including VRSA. 

This agent inhibits protein synthesis by 

binding to bacterial ribosomes. Clinical 

studies have demonstrated that linezolid is 

effective in the treatment of various types 

of infections caused by Gram-positive 

bacteria, including VRSA infections [51]. 

Ampicillin plus Broad-spectrum 

Cephalosporin 

Ampicillin and cephalosporin mechanism of 

action are very similar and used in the 

treatment of S. agalactiae, E. coli, or L. 
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monocytogenes [52]. Both drugs are beta-

lactam antibiotics that work by inhibiting 

bacterial cell wall synthesis. This ultimately 

leads to cell death. Both bind to and inhibit 

bacterial penicillin-binding proteins (PBPs) 

[53].  

PBPs are enzymes involved in the final 

stages of peptidoglycan synthesis, which is 

an important component of the bacterial 

cell wall. By inhibiting PBPs, ampicillin 

and Cephalosporins prevent the cross-

linking of peptidoglycans, leading to cell 

lysis [54]. The main difference between the 

two drugs is their spectrum of activity. 

Ampicillin has a narrower spectrum of 

activity than cephalosporin and is effective 

against gram-positive bacteria while 

cephalosporin has a broader spectrum of 

activity and is effective against both gram-

positive and gram-negative bacteria [54]. 

Ampicillin plus Broad-spectrum 

Cephalosporin 

Ceftazidime is a third generation 

cephalosporin antibiotic. It is active against 

most gram-negative bacteria including 

Pseudomonas aeruginosa, S. pneumoniae, 

L. monocytogenes, or 

Gram-negative bacilli [51]. Ceftazidime 

has good activity against many Gram-

positive bacteria, with the exception of 

methicillin-resistant Staphylococcus aureus 

(MRSA). The bactericidal action of 

Ceftazidime results from interference with 

bacterial cell wall synthesis [55]. 

Vancomycin plus Ceftazidime 

Vancomycin inhibits bacterial cell-wall 

synthesis by binding to one or more of the 

components (peptidoglycan precursors) 

required for peptidoglycan assembly [55]. 

This action leads to lethal wall distortion 

and eventual osmotic lysis of the bacteria. 

Vancomycin has little activity against 

Gram-positive bacteria (Staphylococci, 

gram-negative bacilli, or S. pneumoniae) 

that have already acquired a thick 

peptidoglycan layer [56]. 

Both Vancomycin and Ceftazidime work 

by inhibiting bacterial cell wall synthesis. 

Vancomycin does this by binding to the 

peptidoglycan component of the cell wall, 

while Ceftazidime inhibits the activity of 

enzymes involved in cell wall synthesis. 

This action leads to the death of the 

bacteria [57]. 

Broad-spectrum Cephalosporin 

Cephalosporin mechanism of action is 

similar to that of penicillin and work 
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against N. meningitidis, S. pneumoniae, or 

H. influenzae. They are bactericidal agents 

that work by inhibiting bacterial cell wall 

synthesis [58]. More specifically, they bind 

to and inhibit enzymes (penicillin-binding 

proteins) required for the cross-linking of 

peptidoglycans in the bacterial cell wall. 

This leads to the weakening of the cell 

wall, which causes it to rupture and lyse 

[59].  

Cephalosporins are classified into four 

generations based on their spectrum of 

activity. The first-generation 

Cephalosporins have a limited spectrum of 

activity and are mostly active against 

Gram-positive bacteria, with some activity 

against Gram-negative bacteria [57]. The 

second-generation Cephalosporins have a 

broader spectrum of activity and are more 

active against Gram-negative bacteria than 

first-generation Cephalosporins. The third-

generation Cephalosporins have an even 

broader spectrum of activity and are also 

active against some species of 

Enterobacteriaceae [60].  

Conclusion  

Meningitis is a severe infection of the brain 

and spinal cord. It can occur in people of 

any age but is most common in infants and 

young children. Early diagnosis and 

treatment are essential to avoid permanent 

damage or death. Meningitis can be caused 

by several different bacteria, viruses, and 

other organisms. The most common cause 

in the developed world is viral meningitis, 

which usually resolves without lasting 

effects. Bacterial meningitis is much more 

severe, often resulting in death or 

permanent disability if not treated promptly 

with antibiotics. 
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