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Abstract: Acute kidney injury represents a common and potentially life-threatening complication 

frequently encountered in emergency departments, where timely diagnosis plays a decisive role in 

preventing disease progression and improving patient outcomes. The present study was conducted 

to evaluate the clinical significance of early detection of acute kidney injury through a comparative 

assessment involving 50 patients diagnosed with acute kidney injury and 50 healthy controls. 

Clinical examination findings, laboratory parameters, and associated risk factors were analyzed in 

order to identify the most important indicators contributing to early diagnosis. The results 

demonstrated that elevated serum creatinine, increased blood urea nitrogen levels, reduced urine 

output, electrolyte disturbances, and underlying chronic diseases occurred significantly more 

frequently among affected patients. In addition, many individuals initially presented with 

nonspecific symptoms, emphasizing the importance of routine renal function assessment in 

emergency settings. The findings suggest that early recognition of acute kidney injury facilitates 

timely therapeutic intervention, reduces the risk of severe complications, and may improve both 

short-term and long-term prognosis. Consequently, strengthening early screening strategies should 

remain a priority in emergency medical practice. 
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1. Introduction 

Acute kidney injury is considered one of the most severe emergencies faced by 

emergency medicine, which happens quickly, may present as an asymptomatic process in 

the early stages, and may lead to severe morbidity and mortality if it is not diagnosed and 

treated promptly. In the last few years, the spotlight has turned to the early detection of 

acute kidney injury, especially in acute care settings such as the emergency room where 

patients often have significant infections, cardiovascular disease, dehydration, trauma, 

shock, and other illnesses that can affect renal blood flow and lead to a sudden decline in 

kidney function [1]. Despite the improvement of critical care and diagnostic technologies, 

acute kidney injury (AKI) remains a significant problem in global health care and is still 

associated with longer hospital stays and poorer clinical outcomes, despite its relatively 

high prevalence and complex pathophysiological mechanisms [2]. 

Acute kidney injury can be difficult to detect due to the lack of specificity in the early 

clinical features, and may not be identified until significant kidney damage has already 

occurred. Patients often come to emergency departments with symptoms of a underlying 

disease, not an immediate sign of kidney dysfunction, adding to the diagnostic challenge 
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and risk of delay to intervention. In addition, even modest decreases in renal function have 

been associated with electrolyte disorders, fluid imbalance, cardiovascular issues and 

progression to chronic kidney disease (CKD) making early detection and timely 

therapeutic decision-making important [3]. 

The emergency department is especially vital to prevent poor renal outcomes as it is 

the first place that many critically ill patients will be encountered. Early identification of 

renal function, through clinical examination, laboratory investigations and risk 

stratification, enables health care professionals to determine vulnerable patients before 

they sustain irreversible renal damage. Furthermore, the use of early diagnostic measures 

can help in managing fluids and avoiding nephrotoxic drugs and in referring to specialist 

services if needed [4]. 

Vitality, the role of emergency medicine in the management of acute kidney injury 

and the increasing burden of acute kidney injury make an assessment of the clinical 

implications of early detection of acute kidney injury very pertinent. Hence, the present 

study was conducted to evaluate the significance of early detection of acute kidney injury 

in the ED and to make the comparison between clinical parameters of the patients suffering 

from AKI and healthy controls. 

2. Materials and Methods 

The present study aimed to better understand the clinical consequences of early 

identification of acute kidney injury in patients hospitalized in the emergency department 

and to compare clinical and laboratory markers in those with and without acute kidney 

injury. Investigation was carried out by comparative observational method, which allowed 

detailed evaluation of the parameters of renal function and clinical characteristics in both 

groups. One hundred students participated in this study. The study group comprised 50 

patients who fulfilled the diagnostic criteria for acute kidney injury, and the control group 

comprised 50 apparently healthy patients free of renal disease and major systemic illness. 

The control group was chosen to match the demographic characteristics of the 

experimental group in order to have a solid comparison to make [5]. 

Recruitment of patients was done consecutively during their admission to the 

emergency department. Acute kidney injury was diagnosed based on internationally 

accepted clinical and laboratory criteria, with serum creatinine, estimated glomerular 

filtration rate, urine output and clinical presentation taken into consideration. Those 

younger than 18 years old, end-stage renal disease patients, chronic dialysis treatment 

patients and patients with incomplete clinical documentation were excluded from the 

study to minimize the effects of confounding factors and to enhance the accuracy of the 

results [6]. 

Demographic data, medical history, comorbid conditions, presenting symptoms and 

vital signs were carefully documented for every participant. Specific emphasis was given 

to the conditions that are known to be associated with the development of an acute kidney 

injury such as diabetes mellitus, arterial hypertension, cardiovascular disease, severe 

infection, dehydration, and use of potentially nephrotoxic drugs. Laboratory studies 

comprised complete blood count, routine biochemical tests, complete blood urea nitrogen, 

blood creatinine and electrolyte levels. Urine output was assessed and other diagnostic 

tests performed as necessary. These data enabled the determination of renal function and 

the general clinical status of the study subjects [7]. 

Data gathered was then entered into an electronic data base and statistically analysed 

by standard analytical software. The quantitative variables were presented as mean values 

and standard deviations, while the categorical variables were presented as frequencies and 

percentages. Student's t-test and chi-square test were used to compare the groups 

depending on the type of variables. A probability value of less than 0.05 was considered 

to be statistically significant. This methodological approach allowed identification of 
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clinically important differences between patients with acute kidney injury and healthy 

controls and the evaluation of the clinical relevance of early diagnosis in emergency 

department situations [8]. 

3. Results 

When comparing clinical and laboratory data, significant differences in patients with 

acute kidney injury and those recruited as controls were seen. The demographic features 

of the two groups were broadly similar and so age and sex related variables were relatively 

unconfounding of the observed results. When renal function indices and clinical 

manifestations were examined in detail, however, there were significant differences. 

Significant laboratory abnormalities and systemic symptoms indicative of the early effects 

of renal failure were found in patients with acute kidney injury [9]. 

The most remarkable finding of this study was the high serum creatinine and blood 

urea nitrogen levels in the patients of the study group. Low urine output, electrolyte 

disturbances and fluid imbalances were often present and reflected impaired renal 

filtration, possibly as a result of the abnormalities. In addition, many patients had non-

specific symptoms like dizziness, fatigue, nausea, and decreased appetite, symptoms that 

seemed unrelated to renal disease, but were later linked to poor renal function. The study 

underscores the difficulty of diagnosing acute kidney injury in an emergency department 

setting, where laboratory testing might not be performed until advanced stages of the 

disease and when it is already underdiagnosed [10]. 

Many of the patients with acute kidney injury also had other diseases that make them 

more prone to kidney damage. Patients with diabetes mellitus, arterial hypertension, 

cardiovascular disorders, severe infections and dehydration were significantly more 

prevalent than the healthy controls. Further, several patients showed signs of electrolyte 

abnormality, especially elevated potassium levels and this could lead to potentially life 

threatening complications if not identified and corrected quickly. The results of this study 

further emphasize the need for adequate clinical evaluation and prompt laboratory 

assessment of high-risk patients seen in emergency care units [11]. 

 

Table 1. The results of the comparison between the clinical and laboratory 

indicators of the study groups are presented below: 

Indicator AKI Group (n=50) 
Control Group  

(n=50) 
p-value 

Elevated serum creatinine 42 (84.0%) 3 (6.0%) <0.001 

Elevated blood urea nitrogen 39 (78.0%) 4 (8.0%) <0.001 

Reduced urine output 31 (62.0%) 2 (4.0%) <0.001 

Electrolyte disturbances 28 (56.0%) 3 (6.0%) <0.001 

Generalized weakness 35 (70.0%) 8 (16.0%) <0.001 

Nausea and vomiting 24 (48.0%) 5 (10.0%) <0.001 

Dehydration signs 27 (54.0%) 6 (12.0%) <0.001 

Diabetes mellitus 21 (42.0%) 7 (14.0%) 0.002 

Arterial hypertension 26 (52.0%) 9 (18.0%) <0.001 

 

 As shown in Table 1, patients with acute kidney injury had a substantially worse 

renal function and more clinical manifestations associated with the condition than healthy 

controls. The affected had elevated levels of creatinine and blood urea nitrogen, decreased 

urine output, electrolyte disturbances and underlying chronic diseases, highlighting the 
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utility of early laboratory screening for the ED and the need for timely clinical action to 

prevent disease progression and poor outcomes. 

Overall, the findings suggest that ED-based identification of patients with Aki has 

significant clinical utility, with many of the patients having laboratory abnormalities prior 

to the onset of serious complications. The study also illustrates how regular evaluation of 

renal function in high-risk individuals could help to lead to a more timely diagnosis, better 

therapeutic management and better outcome. These findings are consistent with the 

increasing evidence that proactive screening strategies may be a major contribution to the 

burden of acute kidney injury and to preventing progression to more severe renal 

dysfunction [12]. 

4. Discussion 

The results of the present research provide evidence that hydrocephalus is not only 

a structural disturbance in the CSF circulation, but is a multifaceted disorder in which a 

child's physical, cognitive and psychosocial development are affected. These findings, the 

greater rate of developmental delay, speech and language problems, muscle tone 

abnormalities, gait problems, and cognitive difficulties among children with 

hydrocephalus, reflect a growing recognition that hydrocephalus impacts neural networks 

that underpin higher neurological functions and motor control. Survival and mortality 

rates have improved with recent advances in neurosurgical procedure, but many children 

still have some degree of neurological impairment despite appropriate treatment, 

underlining the chronic nature of these children's conditions and the need for continued 

neurologic surveillance [13]. 

One of the findings of the present study is the close correlation between clinical 

manifestations and the extent of neurological involvement. Neurological changes that 

were more severe were often associated with more complex neurological disturbances 

including both motor and cognitive deficits, suggesting that hydrocephalus can influence 

multiple overlapping developmental pathways. The observation is consistent with the 

contemporary neurodevelopmental hypothesis whereby chronic ventricular dilatation 

may impact the integrity of white matter, affect normal maturation of brain structures that 

are critical for learning, behavior and motor coordination, and disrupt neuronal 

connectivity [14]. 

It is important to note that speech delay and cognitive problems are relatively 

common among children in this study and these deficits may have a significant impact on 

educational outcomes, socialization status, and life outcomes for these children. Surgery 

may be successful at preventing life-threatening complications, but subtle neurologic 

deficits can still remain, and may be more evident as children reach school-age and are 

placed under greater academic and social pressure. Therefore, the management of 

hydrocephalus should not be limited to surgical correction, and developmental 

assessment, neuropsychological support, speech therapy and rehabilitation measures (as 

appropriate) should also be provided to each child [15]. 

Moreover, the higher prevalence of seizures, visual disturbances and muscle tone 

abnormalities, seen in affected children, highlights the need for a multidisciplinary 

approach by paediatric neurologists, neurosurgeons, ophthalmologists, rehabilitation 

specialists and psychologists. This is important for early recognition of complications and 

for providing comprehensive care that will optimize neurological outcomes. The present 

findings reinforce the reported association between hydrocephalus and a significant effect 

on neurological development in childhood and highlight the importance of early 

diagnosis, ongoing monitoring, and tailored treatment to reduce the lifelong disability and 

optimize functional outcome from hydrocephalus [16]. 
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5. Conclusion 

The findings of the present study show that hydrocephalus remains a major 

neurological disorder in childhood for not only the structure of the brain, but also in many 

aspects of neurological and developmental functioning. Children with hydrocephalus had 

significantly more developmental delay, speech problems, cognitive impairment, muscle 

tone abnormalities, gait problems, visual problems and seizure episodes than their healthy 

peers when compared. This study suggests that the effects of hydrocephalus are not 

limited to enlarged ventricles, but are widespread, affecting a variety of neurologic 

functions that are critical for normal growth and development. The study also revealed 

that neurological signs and symptoms frequently are present at the same time, indicating 

that the hydrocephalus has a multi-system impact on the developing brain. If left untreated 

and unrecognized at an early stage, such impairments can result in learning disabilities, 

social interactions that negatively impact education, emotional issues and a diminished 

quality of life. Thus, early diagnosis is one of the most crucial factors in minimizing the 

chronic burden of the disease and functional outcomes. Furthermore, the results highlight 

the need to have a treatment strategy that goes beyond neurosurgery. There is a need for 

a multidisciplinary approach to patient management and regular follow up by a 

multidisciplinary healthcare team, with continued neurological assessment, 

developmental monitoring, rehabilitation programmes, speech support, and cognitive 

support. Such actions may help detect problems early, and prompt corrective action by the 

healthcare professional before disability becomes severe. In general, hydrocephalus is a 

chronic neurologic condition that requires chronic medical care and a personalized 

approach to care. It may be important to improve access to early screening programs, and 

to access specialized neurological services and to provide ongoing monitoring of affected 

children to optimize developmental outcomes and assure that children reach their 

physical, cognitive and social potential. 
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