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Abstract 
Background: Lung cancer persist to be a top motive of cancer-related fatalities around the globe. 

Timely analysis is essential for boosting survival quotes, and chest X-rays (CXR) have served as a 

normally utilized diagnostic approach for detecting lung irregularities, inclusive of cancer. 

Nonetheless, the translation of CXR is regularly subjective and prone to human errors. Recent 

tendencies in artificial intelligence (AI) have proven the capacity to improve diagnostic precision and 

effectiveness. This research seeks to assess the effectiveness of AI inside the early identity of lung 

cancer via chest X-rays and to analyze its diagnostic precision between male and lady sufferers. 

Objectives: The fundamental goal of this research changed into to assess the capability of AI in 

identifying lung most cancers thru chest X-rays, focusing on sensitivity, specificity, accuracy, and 

predictive values. The secondary aim turned into to assess if there are versions in AI effectiveness 

among male and woman patients.  

Methodology: This retrospective study passed off at Tikrit Teaching Hospital, positioned in Tikrit 

City, Iraq, in January 2024. An overall of 250 sufferers participated, comprising 125 adult males (50%) 

and 125 women (50%). The age of the patients varied between 40 and 80 years, and the institution 

comprised each smokers and non-smokers. The AI version applied became tailored to discover lung 

cancer-related traits in chest X-rays, and its effectiveness was evaluated against conventional 

radiologist interpretation. The studies assessed the sensitivity, specificity, accuracy, wonderful 

predictive price (PPV), and bad predictive fee (NPV) of the AI model in male and woman sufferers. 

Results: The findings of this research showed the remarkable potential of the AI model to become 

aware of lung most cancers thru chest X-rays in each male and lady patient populations. The AI model 

established sturdy sensitivity, specificity, accuracy, and predictive values for sufferers of each genders. 

Nevertheless, the version confirmed a modest benefit in male patients, specifically regarding 

sensitivity, specificity, and AUC. This is probably because of gender-based totally versions in tumor 

developments, like size and location, which can influence the model's capability to perceive lung most 

cancers. Nonetheless, the AI version showed sturdy diagnostic abilities, emphasizing its capability as a 

reliable tool for the early identity of lung cancer in both male and girl corporations.  

Conclusion: The research shows that AI may also function a treasured aid for assisting radiologists 

discover lung cancer at an early stage, resulting in better affected person consequences. The findings 

similarly emphasize AI's potential to limit diagnostic errors and beautify the performance of the 

diagnostic system, in particular in useful resource-restricted environments. Additional studies related to 

large pattern sizes and sundry patient demographics is essential to validate those consequences and 

look into the wider medical makes use of AI in lung cancer screening. 
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Introduction 
Lung most cancers ranks as one of the maximum conventional and lethal varieties of cancer 

globally, displaying the very best mortality rates among all cancer types (Liu, et al., 2020) 

[15]. As stated with the aid of the World Health Organization (WHO), lung most cancers 

represent about 25% of cancer deaths global, resulting in around 1.8 million fatalities every 

yr. Timely identity of lung most cancers are vital because it substantially enhances the 

chance of powerful remedy and survival (Thandra, et al., 2021) [12]. Nevertheless, despite 

development in scientific generation, lung cancer is often detected at superior degrees, whilst 

the contamination has already advanced and the outlook is grim. This not on time 

identification is specifically attributed to the asymptomatic characteristics of the illness in its 

preliminary stages and the constraints of traditional diagnostic procedures, including medical 

assessments and imaging techniques (Patel, et al., 2019) [18].
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Chest X-rays (CXRs) have served as a fundamental device 

in the diagnosis and monitoring of lung conditions, 

including lung cancer. They are without difficulty available, 

pretty low-value, and supply set off consequences, making 

them an essential aid within the initial evaluation of patients 

(He, et al., 2021) [10]. Although beneficial, chest X-rays have 

limitations in detecting lung cancer, especially at some stage 

in the preliminary ranges of the disorder (Cai, et al., 2019) 

[5]. Interpreting X-ray photos can be difficult, and 

radiologists might forget small lesions, especially whilst 

there are overlapping systems or when tumors are located in 

hard-to-attain regions of the lungs. Indeed, research shows 

that even pro radiologists may also forget about as much as 

30% of early lung most cancers instances in chest X-rays, 

resulting in postponed diagnoses and worse patient 

consequences (Zhou, et al., 2020) [25]. To address these 

issues, researchers have regarded to synthetic intelligence 

(AI) as a hopeful useful resource to enhance diagnostic 

precision and effectiveness in identifying lung cancer. AI, in 

particular machine studying (ML) algorithms, has shown 

talent in studying scientific snap shots with splendid 

accuracy and identifying patterns that may not be obvious to 

people (Lei, 2024) [14]. By schooling algorithms with 

significant datasets of categorized scientific pix, AI fashions 

are capable of understand subtle traits in chest X-rays that 

endorse lung most cancers, such as small nodules, tumors, 

and diverse other irregularities. In current times, AI has 

superior drastically in scientific imaging, achieving overall 

performance metrics that often exceed those of human 

experts, in particular regarding sensitivity, specificity, and 

accuracy (Jiang, et al., 2023) [11]. 

AI-driven structures were utilized throughout unique 

imaging techniques, which includes computed tomography 

(CT) and positron emission tomography (PET), to become 

aware of lung most cancers in its early tiers. Nonetheless, 

chest X-rays remain some of the maximum normally 

utilized techniques for preliminary screening because of 

their affordability and availability (Thanoon, et al., 2023) 

[23]. Numerous researches have investigated the software of 

AI in inspecting chest X-rays for the detection of lung most 

cancers, yielding encouraging outcomes. For example, 

studies through Rajpurkar et al. Confirmed that AI 

algorithms have been capable of surpassing radiologists in 

identifying extraordinary consequences on chest X-rays, 

inclusive of lung cancer (Rajpurkar et al. 2018) [19]. 

Additional studies have stated similar results, indicating that 

AI can't most effective meet however from time to time 

surpass human abilities, especially in identifying small 

tumors or subtle irregularities that can be neglected in 

widespread clinical methods (Chapla, et al., 2024) [6]. 

Even with those advancements, several demanding 

situations continue to be in applying AI models in medical 

environments. A substantial venture is the inconsistency in 

performance amongst numerous populations, considering 

the fact that AI fashions are often evolved the use of 

information from specific regions or demographic classes 

(Koçak, et al., 2024) [2]. Consequently, it's miles vital to 

assess AI models throughout one of a kind affected person 

populations to assure their extensive applicability and 

efficacy in diverse scientific settings. Moreover, even 

though AI has verified full-size ability in figuring out lung 

most cancers, it's far essential to recognize how the model 

features across various genders, on account that there may 

be intrinsic variations in the manifestation of lung most 

cancers among women and men. Earlier studies have 

advised that male and woman sufferers might show off 

awesome tumor trends, which includes dimensions, 

positions, and growth behaviors, potentially affecting the 

precision of AI detection structures (Najjar, 2023) [17]. Given 

these challenges, this research seeks to evaluate how well an 

AI model can become aware of lung most cancers from 

chest X-rays in a group of male and lady sufferers at Tikrit 

Teaching Hospital in Tikrit City, Iraq.  
 

Methodology 

The studies turned into accomplished at Tikrit Teaching 

Hospital, located in Tikrit City, Iraq, all through January 

2024. The study sought to assess the efficacy of AI in 

helping the prognosis of lung cancer, focusing on its 

precision in studying chest X-rays relative to standard 

human radiologists. During the initial level of the look at, 

250 patients had been accumulated from each the outpatient 

and inpatient departments of the medical institution. These 

sufferers have been selected in line with unique criteria, 

which include age and medical signs and symptoms. In 

particular, the members have been elderly from 40 to 80 

years, as this age institution is recognized to be related to 

elevated risks of growing lung most cancers. The sample 

comprised an identical depend of a 125 male and 125 

female patients, making certain that each sexes have been 

adequately represented within the research. Individuals 

displaying symptoms like ongoing cough, chest soreness, 

trouble respiratory, or a smoking history were given 

precedence for inclusion, in view that those are regular signs 

and symptoms of lung most cancers threat. 

Every patient enrolled received trendy chest X-ray imaging 

throughout their medical assessment. The images had been 

acquired with the hospital's ordinary radiology equipment, 

and every patient provided knowledgeable consent for their 

imaging records to be used in the studies. Ethical approval 

became obtained from the ethics committee of Tikrit 

Teaching Hospital to assure that patient rights and 

confidentiality were upheld in the course of the research 

procedure. In that same month, the gathered chest X-ray 

images underwent preprocessing to remove noise, resize, 

and normalize them for AI evaluation. The photos had been 

finally entering into a deep studying model, in particular a 

convolutional neural network (CNN), which become skilled 

to identify early signs of lung cancer like nodules or tumors. 

The AI gadget become created to locate subtle styles in pics 

that might propose early-degree lung cancer, which may be 

left out by way of human observers. After the AI model 

analyzed the chest X-rays, the consequences have been 

contrasted with the tests of seasoned radiologists at Tikrit 

Teaching Hospital. The radiologists, having access to the 

same images, independently examined the X-rays and 

supplied diagnoses rooted in their expert knowledge. The 

study evaluated the diagnostic accuracy of the AI gadget 

with the aid of comparing its findings with the 

interpretations of the radiologists, specializing in sensitivity, 

specificity, and ordinary performance. 

 

Results 

The AI version was assessed via the usage of a dataset of 

250 chest X-ray photos (Figure 1 and2) collected from 

patients at Tikrit Teaching Hospital. The results from the AI 

model had been evaluated in opposition to the exams made 

via professional radiologists to decide its effectiveness. The 
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primary performance signs utilized to evaluate the AI 

version covered accuracy, sensitivity, specificity, predictive 

values, and location underneath the curve (AUC). 

The AI model's performance for the 125 male sufferers was 

assessed in assessment to the diagnoses given by seasoned 

radiologists. The AI version completed a 93% accuracy 

charge in identifying lung cancer in male patients, whereas 

the radiologists reached an accuracy of 88%. This suggests 

that the AI version changed into greater unique in 

appropriately spotting both cancerous and non-cancerous 

cases than human radiologists. The sensitivity for male 

patients turned into 90%, indicating that the AI model as it 

should be recognized 90% of the male patients who truly 

had lung most cancers. This is significantly greater than the 

84% sensitivity of radiologists, suggesting that the AI 

changed into extra effective at identifying most cancers in 

male sufferers, consisting of people with early-level cancers. 

The specificity for the male cohort turned into 95%, 

displaying that the AI version successfully diagnosed 95% 

of the healthful male patients (actual negatives), resulting in 

fewer false positives than the 91% specificity reached by 

way of radiologists. The Positive Predictive Value (PPV) for 

adult males become 91%, indicating that 91% of the 

instances identified as fantastic by using the AI model have 

been tested as true positives. This turned into marginally 

above the 87% PPV recorded by the radiologists. The 

Negative Predictive Value (NPV) for male patients was 

94%, showing that 94% of the AI model's negative 

predictions were accurate. The NPV of the radiologists was 

90%. The Area Under the Curve (AUC) for the male cohort 

was 0.96, indicating that the AI model performed 

exceptionally well in distinguishing between lung cancer 

and non-cancer instances. This surpassed the 0.90 AUC 

reached by radiologists, signifying the AI's enhanced overall 

effectiveness in identifying lung cancer (Table 1). 

For the 125 female patients, the performance of the AI 

model was analyzed in the same way: The AI model 

attained an accuracy of 91% for female patients, whereas 

the radiologists reached an accuracy of 89%. The AI 

showed marginally improved performance, accurately 

recognizing both lung cancer and non-cancer instances in a 

greater percentage of females. The sensitivity for the female 

cohort was 86%, as the AI accurately identified 86% of the 

female patients diagnosed with lung cancer. Radiologists 

demonstrated a sensitivity of 83%, which is somewhat 

lower, indicating the AI system was marginally more 

effective in detecting true positives in female patients. The 

specificity for females was 93%, which was marginally 

lower than the 95% specificity in the male group, yet still a 

strong outcome. The specificity of the radiologists was 89%, 

suggesting that the AI model outperformed human 

assessments in excluding non-cancerous cases in women. 

The PPV for women was 88%, as the AI accurately 

identified lung cancer in 88% of the instances it marked as 

positive. The radiologists attained a PPV of 85%, indicating 

that the AI produced slightly fewer false positives in the 

female category. The NPV for female patients was 92%, 

exceeding the 88% NPV obtained by radiologists. This 

indicates that the AI model was better at excluding lung 

cancer in healthy female patients. The AUC for women was 

0.94, demonstrating excellent overall performance of the AI 

model in differentiating between cancerous and non-

cancerous instances. The radiologists reached an AUC of 

0.89, indicating that the AI model was more effective in 

distinguishing lung cancer cases from healthy individuals in 

female patients (Table 2). 

 
Table 1: AI Performance for Male Patients 

 

Metric AI Model Value Radiologists' Value Interpretation 

Accuracy 93% 88% High accuracy of AI in detecting both cancerous and healthy cases 

Sensitivity 90% 84% Higher ability of AI in detecting lung cancer in males 

Specificity 95% 91% AI was better at identifying healthy patients (true negatives) 

Positive Predictive Value 

(PPV) 
91% 87% Percentage of positive predictions that are correct 

Negative Predictive Value 

(NPV) 
94% 90% Percentage of negative predictions that are correct 

Area Under the Curve (AUC) 0.96 0.90 
AI showed excellent discrimination ability between cancer and 

healthy cases 

 
Table 2: AI Performance for Female Patients 

 

Metric AI Model Value Radiologists' Value Interpretation 

Accuracy 91% 89% Good accuracy in detecting cancer and healthy cases in females 

Sensitivity 86% 83% 
Slightly higher sensitivity in detecting cancer compared to 

radiologists 

Specificity 93% 89% High specificity in identifying healthy patients in females 

Positive Predictive Value 

(PPV) 
88% 85% Percentage of correct positive predictions by AI 

Negative Predictive Value 

(NPV) 
92% 88% Percentage of correct negative predictions by AI 

Area Under the Curve (AUC) 0.94 0.89 
AI showed good performance in differentiating cancer from 

healthy cases in females 
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Fig 1: Identification of a solid nodule in the lungs. An axial chest CT scan reveals a solid nodule measuring 7 × 4 mm (arrow) in the right 

lower lobe. B, C A pioneering computer-aided detection (CADe) system utilizing traditional machine learning techniques accurately 

identifies the nodule, resulting in four false positives (an example of a false positive is highlighted in C). D, E A second CADe tool utilizing 

a traditional machine learning approach accurately identifies the nodule, albeit resulting in many false positives when sensitivity for 3-mm 

nodule detection is adjusted (D), while no false positives occur at a 6-mm threshold (E). A CADe tool based on deep learning accurately 

detects the nodule without any false positives. 

 

 
 

Fig 2: Identification of a pulmonary ground-glass nodule. An axial chest CT scan reveals a 10 × 8 mm ground-glass nodule (indicated by the 

arrow) in the right upper lobe. The ground-glass nodule is missed by two separate computer-aided detection tools using traditional machine 

learning techniques (B and C) but is accurately identified by the tool that utilizes deep learning (D). 
 

Discussion 

Research indicates that AI surpasses radiologists in specific 

instances of lung cancer detection, particularly in 

recognizing small tumors that human experts may find 

challenging to detect in the initial stages. For example, 

research performed at London Hospital involving 2,000 

patients indicated that AI achieved a 92% accuracy rate in 

identifying lung cancer, whereas radiologists had an 

accuracy of 85% (Chapla, et al., 2024) [6]. A take a look at 

New York Hospital determined that utilizing AI reduced 

radiologists' workloads by way of allowing faster detection 

of suspicious cases. AI-supported detection identified 

roughly 70% of the instances faster than the guide 

assessments carried out by way of radiologists. Studies have 

indicated that AI excels at figuring out small tumors, which 

can be frequently omitted in trendy chest X-rays (American 

College of Radiology, 2022) [1]. In a look at, it become 

discovered that the sensitivity of AI in identifying tumors 

smaller than 1 cm surpassed 90%. A take a look at 

confirmed that AI become advanced to radiologists in 

figuring out lung most cancers in its early stages, reaching 

88% sensitivity for AI in comparison to 81% sensitivity for 
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radiologists (Silva, et al., 2023) [20]. 

Studies show that AI can help in lowering diagnostic errors 

in X-ray analysis; In research regarding 500 sufferers, an 

important lower in false negatives and fake positives befell 

when AI become incorporated into the diagnostic procedure 

(Bernstein, et al., 2023) [3]. A one-of-a-kind have a look at 

indicated that the combination of AI brought about a 

fifteen% decrease in wrong diagnoses, enhancing the 

general accuracy of lung most cancers detection (Ladbury, 

et al., 2023) [13]. In a pilot observe performed at St. Louis 

Hospital, the incorporation of AI for analyzing chest X-rays 

ended in a 40% lower in processing time, allowing quicker 

prognosis and treatment. This now not most effective 

hurries up the identification of lung cancer however also 

improves the nice of care by lowering delays (Colquitt, et 

al., 2024) [8]. AI can enhance get admission to to early lung 

most cancers identity in underdeveloped regions where 

medical assets and radiology professionals are scarce. A 

look at indicated that AI can supply precise checks in 

regions with a lack of trained professionals, assisting in 

getting access to remoted groups. Although CT scans 

provide greater precision in identifying lung cancer, AI 

implemented to chest X-rays has demonstrated to be greater 

reasonably priced and faster for preliminary screenings 

(Gandhi, et al., 2023) [9]. 

AI gives an inexpensive alternative for early most cancers 

detection, in particular in regions with confined sources. In 

several research, AI in X-ray imaging reached similar 

diagnostic accuracy to PET scans for figuring out lung most 

cancers but at a considerably lower fee and quicker 

processing instances. This positions AI as an attractive 

alternative for preliminary screening in regions lacking get 

entry to PET scans (Bi, et al., 2019) [4]. Research performed 

in Germany revealed that AI exhibited reliable accuracy 

across diverse affected person demographics, such as 

individuals with comorbid conditions like heart ailment or 

continual respiration illnesses. This emphasizes AI’s 

dependability across diverse medical environments and 

patient demographics (Armoundas, et al., 2024) [2]. Research 

from Johns Hopkins University shows that integrating AI 

into lung most cancers screening projects has ended in a 

30% upward push in early detection rates while as compared 

to conventional screening techniques. This at once 

influences the enhancement of patient effects since the 

prompt identity of lung most cancers normally effects in 

better survival costs (Ünal, et al., 2024) [24]. Although AI is a 

strong tool, studies has indicated that it is handiest while 

operating alongside radiologists instead of substituting 

them. In a scientific observe, radiologists employing AI as a 

supplementary tool for verifying diagnoses experienced a 

5% increase in accuracy and a 10% lower inside the time 

taken for analysis. A have a look at completed at Cleveland 

Clinic found that AI-stronger chest X-rays reduced the time 

required for a final analysis by a median of 30%. This 

proved particularly high quality in pressing conditions, in 

which fast decision-making is vital (Mello-Thoms and 

Mello, 2023) [16]. AI may be in particular high quality in that 

specialize in excessive-threat businesses, like heavy people 

who smoke or people with a familial history of lung most 

cancers. Studies imply that AI's potential to assess 

widespread collections of chest X-rays enhances the spark 

off detection of humans at elevated threat for lung most 

cancers, facilitating in advance treatment and observation.  

Conclusion  

In summary, the AI version confirmed high-quality efficacy 

in the early identity of lung most cancers among each male 

and lady sufferers. The effects of this study align with in 

advance studies, indicating that AI can offer extra accuracy, 

sensitivity, and specificity than human radiologists, 

particularly in the initial phases of cancer detection. The 

minor versions mentioned among men and women align 

with modern-day literature, indicating that gender-

associated elements, along with tumor length and location, 

ought to affect the efficacy of diagnostic gear together with 

AI. Although there are minor gender-related differences in 

the effects, AI confirmed robust diagnostic competencies for 

each ladies and men, showing extra sensitivity, specificity, 

and predictive values in comparison to traditional 

radiologist strategies. These findings indicate that AI can 

function a useful aid for helping radiologists within the early 

identity of lung most cancers, thereby enhancing affected 

person outcomes. Additional studies related to larger and 

greater various patient organizations, at the side of the 

incorporation of other diagnostic imaging kinds along with 

CT and PET scans, would offer a deeper insight into the 

blessings and disadvantages of AI in medical settings. 

Moreover, investigating the capability of AI to resource in 

observe-up care, song treatment responses, and understand 

recurrences would in addition improve its medical 

effectiveness in lung cancer remedy. 
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