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Background: This paper aims to argue that artificial intelligence (AI) has revolutionized diagnostic radiology by enhancing the 

effectiveness and efficiency of the diagnostics. The incorporation of AI algorithms in the diagnosis of radiology findings has a 

special informative impact when it comes to explaining diseases like cancer, fractures, neurological disorders. Patterned recognition 

and anomaly detection in an AI helps a radiologist in making accurate diagnoses. 

 

Objectives: To measure the performance of AI in increasing diagnostic accuracy with regards to cancer, fracture and neurological 

disorder and to know the usefulness comparing with the use of conventional diagnosis methods. 

 

Study Design: This study was designed as a comparative diagnostic accuracy study. 

Place and Duration of Study: Department Of Radiology Watim Medical College, Rawalpindi form jan 2022 to March 2022 

 

Methods: A pilot research involved 100 participants with AI-based diagnostic tools applied to the images from X-ray, MRI, and 

CT scans. The outcomes of the radiologists were then checked against the AI diagnosis results. , it is important to note that some 

of the main outcomes reported were detection accuracy, sensitivity and specificity. Power Point presentations made by the authors 

include comparisons of AI’s performance to human radiologists, in which normal deviate statistics, standard deviations, and p-

values were used to determine the significance level. 

 

Results: AIs enhanced diagnostic ability was evaluated to have 95% accuracy in cancer diagnosis and 1.2 in fracture diagnosis, 

values that were only slightly deviant of the standard standard deviation of 0.8. For cancer signals, the p-value was <0.05 suggesting 

better efficacy than the conventional detection techniques. Sensitivity for neurological disorder detection was fair at 89% and the 

p-value of 0.03. 

 

Conclusions: AI reveals desirable preparedness in enhancing diagnostic accuracy of numerous ailments. Furthermore, 

improvement and policy adjustments are needed for wider implementation although it improves the diagnostic chances for 

radiologists. AI will likely expand its role as an instrument providing new opportunities for faster and more accurate diagnostics. 

 

Keywords: AI use, diagnostic radiology, cancer identification, neurological diseases. 

 

Introduction 
 

Diagnostic radiology is now a branch of medicine that has greatly benefited from the innovation that comes with the 

advancement of Artificial Intelligence (AI) in serving mankind. In diagnostic radiology particularly, this task has in 
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the past been done manually by radiologists who sometimes take a lot of time to produce results that are sometimes 

inaccurate. Machine learning and DL have proved to show advanced features in the handling of vast imaging data, 

and have improved the rates at which radiologists diagnose conditions such as cancer, fractures, and neurological 

diseases [1, 2]. Cancer detection is actually one of the most well-developed areas of AI in diagnostic radiology. 

Imaging is used in as a tool in diagnosis of several cancers such as lung, breast and prostate cancers. It has been 

established that AI algorithms or CNN can identify imaging data with ease and potentially having the same or even 

higher sensitivity and specificity than that of human radiologists [3, 4]. For instance, in mammography, AI can 

eliminate wrong negative results, meaning that more patients are likely to undergo early treatment [5]. In addition, AI 

helps calculate quantitative attributes of the tumor, including size, volume, and likelihood of malignancy in an efficient 

manner [6]. Similarly with most applications AI finds its place in the detection of fracture as well and this significance 

is increasing. It is quite possible that some fractures, notably the specific area including the spine, skull, and hip, may 

be missed during primary examination because some fracture line may be inconspicuous. AI can examine X-ray and 

CT images for signs of fractures and can point possible fracture areas to radiologists. There is evidence that ML 

algorithms produce sensitivity rates as high as radiologists and help examine patients with fractures in time [7]. 

Through precise identification of limb fractures, AI minimizes the cases of false negative diagnoses that can eventually 

have complications if the fractures remain undiagnosed [8]. Using pattern recognition, AI algorithms are also 

applicable in neurological disorders case. It is still difficult to diagnose diseases, such as Alzheimer’s, Parkinson’s 

multiple sclerosis at the initial stages. Recent studies have also shown that AI assisted algorithms can pick out even 

the most minuscule changes in MRI and CT scan of brain [9]. For example, there has been the creation of DL 

algorithms to distinguish between Alzheimer’s and other dementias; several studies show an accuracy of up to 90 

percent in distinguishing between these diseases [10, 11]. Such capability to decipher early biomarkers is crucial in 

prompt clinical and pharmacological intercessions notably in progressive neurodegenerative illnesses [12]. However, 

when it comes to the application of AI in radiology certain problems arise. Some of the issues that are still in question 

include; the nature of algorithms, and data privacy, and large training data set required still persists [13]. Moreover, it 

is vital that AI works in conjunction with, and complement to, the radiologist [14]. Research also shows that AI 

improved diagnostic performance when used adjunctively with the radiologists’ interpretation [15]. Therefore, the 

integration of AI in diagnostic radiology in the future will depend on the level of autonomy with the relevant human 

supervision [16]. This study aims to investigate the efficacy of AI in diagnostic radiology by comparing AI-driven 

diagnoses to traditional radiology practices across three primary conditions: tumor, bone breaks, and nervous system 

diseases. This method incorporates practical applicability in permitting a broader assessment of the ability of AI to 

enhance diagnosis precision and condition outcomes. 

 

Methods 
 

This research work was carried out on hundred patient samples in which AI based diagnostic tools have been employed 

to identify the diseases from the medical images of X-ray, MRI and CT scan. They were also compared against human 

readings by radiologists to determine the accuracy of AI over other conventional diagnosis techniques. Sensitivity, 

specificity, Accuracy was calculated for each condition. The criterion for measuring significance of the results was 

obtained by applying the p-value test besides the standard deviation calculations supplemented by the inter-observer 

reliability check. 

 

 

Data Collection 
 

Data were obtained from imaging reports done within a period of half a year. Real-life patient data collected here were 

obtained by using ML-based, AI-driven analytical systems taking scans and providing the results to each patient; the 

result of each scan was viewed independently by at least two radiologists. The outcomes obtained by using AI were 

then cross-checked with the interpretation carried out by radiologists to determine the diagnostic effectiveness. 

 

Statistical Analysis 
 

Analyses were conducted applying the license of the IBM SPSS Statistics 24.0. Analytic techniques employed 

European consistencies in data figure to accomplish mean, standard deviations, relationship coefficients and chi square 

tests. In evaluating the accuracy of the diagnostic study used, a chi-square test was used and significance tested at p < 
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0.05. Mean, median, and standard deviation were furthermore estimated for sensitivity and specificity outcomes in the 

context of each diagnostic class. 

 

Results 
 

The results established a high accuracy rate of the three AI diagnostic applications. In cancer detection, AI performed 

at par with radiologists in terms of diagnostic results, with 0.9 standard deviation and p = <0.05. Specifically, in the 

facet of fracture detection, AI applied in this study obtained an evaluation accuracy equal to 90%, plus or minus 1.1, 

thus it ensured the reasonable and reliable identification of fracture detail. In neurological disorders, sensitivity was 

87% specificity 89% p = 0.04 underlining its utility in early diagnosis. In this regard, present findings tally with other 

studies pointing at the central part of AI in upgrading diagnosis precision.  
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Table 1: Patient Demographics 

Demographic Variable Total Patients (n=100) Percentage (%) 

Age Group (years) 
  

- 0-20 15 15% 

- 21-40 35 35% 

- 41-60 30 30% 

- 61 and above 20 20% 

Gender 
  

- Male 55 55% 

- Female 45 45% 

Cancer Patients 40 40% 

Fracture Cases 30 30% 

Neurological Disorders 30 30% 

 

Table 2: Diagnostic Accuracy Comparison (AI vs. Radiologists) 

Condition AI Accuracy (%) Radiologist Accuracy (%) p-value 

Cancer Detection 93% 85% <0.05 

Fracture Identification 90% 88% 0.03 

Neurological Disorder Detection 87% 82% <0.05 

 

Table 3: AI Sensitivity and Specificity by Condition 

Condition Sensitivity (%) Specificity (%) Standard Deviation 

Cancer Detection 94% 91% 0.9 

Fracture Identification 92% 89% 1.1 

Neurological Disorder Detection 87% 85% 0.8 

 

Table 4: Patient Outcome Findings 

Outcome No. of Patients Percentage (%) 

Positive Cancer Diagnosis 37 37% 

Confirmed Fracture Cases 28 28% 

Neurological Disorders Detected 25 25% 

 

Discussion 

Diagnostic radiological tasks have experienced the adoption of AI, as a disruptive innovation that augments the quality 

and speed of diagnoses. The findings of this study correlate with other studies in revealing how AI can identify 

multiple diseases, especially cancers, bone fractures, and neurological diseases. Some of the current research has 

pointed out that AI is more accurate than the conventional radiological techniques. For example, Wang et al (2016) 

established that AI applications had better scores compared to those of radiologists; in this particular study, the AI 

algorithms were 97% sensitive to breast cancer via mammography as opposed to 80% when done by the radiologists 

[17]. Our results also suggest that overall AI can work with a diagnostic accuracy of 93% in cancer detection 

confirming that its role is to help minimise false negative findings in select diagnosis. Furthermore, in the context of 

fracture identification, the study made by Sriram et al. (2018) showed that AI models obtained the sensitivity of 90%, 

which is pretty close to the result shown in the present study where AI has 89% of the sensitivity [18]. Such consistency 

across studies reinforces the credibility of AI applications that enable identifying skeletal injuries while they may be 

indiscernible to human observers due to the inconspicuous image details. As for neurological disorders, Liu et al. 
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(2019) affirm that the AI models suggest the presence of abnormalities in the MRI scans with 85% of accuracy and, 

in our case, AI detected the neurological disorders with 87% of accuracy [19]. This fact that AI tools of big data 

analysis and the identification of non-linear patterns distinguish a new paradigm in neuroimaging. Further research by 

Esteva et al. (2017) confirms our study’s results as well, by proving that the deep learning algorithms can diagnose 

the skin cancer as effectively as dermatologists, which speaks for the versatility of the AI in various diagnostic fields 

[20]. They indicate that AI could mainly operate as a helper and aid for radiologists, not necessarily compete with 

them. Furthermore, what is also admirable about the diagnostic capabilities of the AI is that the article also raises 

questions that present the difficulty in implementing AI, on how these AI systems can blend into the current operations. 

Another systematic review by Topol (2019) pointed to the fact that the training and validation of these AI systems 

will be critical in promoting various forms of dependencies and approaches in clinical settings [21]. This aligns with 

the findings of our study as integration of AI tools requires technologists, radiologists, and software developers to 

come together to provide continuity that improves patient outcome. However, there are some limitations of the present 

study that have to be taken into consideration. Larger sample size of 100 patients may be too fewer to represent the 

whole population and the study lack the varying complexity and diversity of the larger patient population. More 

importantly, the role of AI in diagnostic radiology needs future studies involving larger and diverse cohort to confirm 

these observations. Hence, this paper finds that AI implementation in diagnostic radiology is tenable, as multiple 

studies demonstrate the technology’s capability to improve diagnostic precision when diagnosing numerous illnesses. 

While the use of AI technology in clinical practice is currently at a fairly experimental stage, further research and 

collaboration work will be necessary to harvest all its potential. 

Conclusion 

Therefore for diagnostic radiology artificial intelligence has potential for improving the accuracy in identification of 

disorders including cancer, fractures, as well as neurological disorders. Based on our results, which showed a high 

diagnostic accuracy of AI, we concluded that these technologies can be very helpful in practice, as they may contribute 

to raising the quality of diagnosis, and thus, the quality of patient’s lives. 

Limitations 

However, this study has some limitations as follows? In essence it is a weakness of the study because the number of 

patients surveyed were 100 hence may not a true representation of the entire patient population. However, this study 

is limited by the use of data collected at a single centre, which can be attributed to centre biases. 

Future Findings 

To enhance the generalizability of these findings and to investigate the use of AI among different populations, future 

research should be carried out among larger sample, from different centres. Studying AI efficiency in the actual clinical 

environment will be helpful for appreciating the potential and pragmatic advantages of AI and for incorporating the 

application into the existing organizational environment. 

Abbreviations based on the study: 

• AI: Artificial Intelligence 

• ML: Machine Learning 

• DL: Deep Learning 

• CNN: Convolutional Neural Network 

• MRI: Magnetic Resonance Imaging 

• CT: Computed Tomography 

• X-ray: Radiography (X-ray imaging) 

• SPSS: Statistical Package for the Social Sciences 

• p-value: Probability Value 

• SD: Standard Deviation 
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