
295 Afr. J. Biomed. Res. Vol. 27, No.3 (September) 2024          Majed Eisa Qahtani et.al  

 
https://africanjournalofbiomedicalresearch.com/index.php/AJBR 

Afr. J. Biomed. Res. Vol. 27 (September2024); 295-301 

 

Research Article 

Critical Analysis on The Role of X-Rays in Accurate Disease 
Diagnosis and Pharmacological Management 

 

Majed Eisa Qahtani1*, Jaber Saleh Alshmrani2, Abdullrahman Musa Mushei3, Fahad 
Ahmed Alzahrani4, Ashwaq Suliman Alamri5, Sabreen Mohmmed Awad6, Ahmed 

Abdo Ayel Holal7, Abdusalam Talaq Alsolami8 

 
1*king Abdulaziz University, Dentinal Hospital, Saudi Arabia, 
2king Abdulaziz University, Dentinal Hospital, Saudi Arabia,  
3king Abdulaziz University, Dentinal Hospital, Saudi Arabia,  
4king Abdulaziz University, Dentinal Hospital, Saudi Arabia,  
5king Abdulaziz University, Dentinal Hospital, Saudi Arabia,  
6king Abdulaziz University, Dentinal Hospital, Saudi Arabia,  
7king Abdulaziz University, Dentinal Hospital, Saudi Arabia,  
8king Abdulaziz University, Dentinal Hospital, Saudi Arabia, 

 

ABSTRACT 
X-ray is a fundamental technique in today’s therapeutic management, diagnosing several illnesses and deciding the right dosage of 

prescriptions to enhance the lives of patients. This paper aims to explore the aspect of the functioning of X-rays as diagnostic tools 

in the disease process and the influence this aspect has on treatment procedures, with a special focus on the role of real images in 

the creation of pharmacological treatments. Through a literature review and studying case examples, we examine the role of X-ray 

diagnostics in pharma management of diverse conditions, including pneumonia, fractured bones, and osteoporosis. This study 

highlights the teamwork of pharmacists to individually adapt the medication regimen according to the characteristics of the 

radiographic images as a sign of the perfect link between accurate imaging and accurate drug therapy. This integrated function in 

healthcare settings not only improves the diagnostic functions of the devices but also the function of providing the best treatment 

to the patient emphasizing the combination of improved imaging techniques with the best pharma management strategies. 
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INTRODUCTION 

The fluoroscopy or x-ray imaging method was introduced in the 

late nineteenth century and has remained one of the most useful 

diagnostic tools in the medical profession. It offers noninvasive 

ways of effectively picturing internal parts of the body, 

especially bones and chest organs, which are vital in diagnosing 

fractures, infections, tumors and pulmonary diseases. It is 

crucial to identify these conditions through X-rays with so 

much precision due to the fact they help determine the right 

medications and treatment regimens to use. The purpose of this 

paper is to examine the use of X-rays in diagnosing diseases and 

the consequent effect it has on managing diseases through drugs 

and pharmaceuticals; special emphasis will highlight the ways 
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in which pharmacists can enhance therapeutic care using the 

findings of an X-ray test (Khan et al.,2010).  

 

Background and Significance  

It is traditional radiography that is very important in the 

diagnosis of afflictions such as fractures, infection, pulmonary 

diseases and cancer. For example, a checkup using a chest X-

ray is mandatory in the diagnosis of pneumonia, a disease that 

mandates antibiotic treatment in order to avoid developing 

serious complications. Likewise, in osteoporosis, an X-ray 

proves to be important because it helps assess bone density and 

prescribe treatment, including calcium, vitamin D, and 

bisphosphonates (Mara et al.,2019). Diagnostic tests are 

helpful, and pharmacists have the task of interpreting these in 

order to modify the medication plans of the patient, educate him 

and deal with drug-related complications.  

 

The study objectives  

The purpose of this review is to identify X-ray imaging 

applications in precise disease identification and their 

consequences on pharmacological treatment. This study will 

also seek to explain the contributions of pharmacists in 

enhancing medication therapy depending on the diagnostic 

images.  

 

Methods 

This research uses both literature review and case analysis to 

examine the connection between X-ray diagnostic use and 

pharmaceutical treatment. Such an approach provides a full 

spectrum of information about the role of X-rays as a diagnostic 

tool and education about medications, resulting in improved 

patient results.  

 

Literature Review  

To gather information regarding the application of X-rays in 

identifying several diseases and their impact on medication 

management, a systematic literature search was performed. 

Consequently, the studies in the Medical databases, PubMed, 

Medline, and Cochrane Library were searched using specific 

keywords like ‘X-ray imaging,’ ‘disease diagnosis,’ 

‘pharmacological management,’ ‘pharmacists,’ and ‘treatment 

optimization.’ The articles were selected based on their 

publication dates within the past 15 years to ensure the articles 

were up-to-date (Chen et al.,2012). Inclusion criteria included 

research articles that focused on the use of X-rays in the clinical 

diagnosis of conditions that require pharmacological 

management. Special attention was paid to the papers that 

described the process of combining the analysis of the 

radiographic data with medication therapy management 

(Ralston et al.,2019). The review gave a valuable source of the 

current state of the actual knowledge and the shortcomings of 

the interaction between X-ray imaging and pharmacological 

therapy by focusing on an integrated approach in the clinical 

setting.  

 

Figure1: A Review of Recent Advances in Deep Learning Models for Chest Disease Detection Using Radiography 

Graphical Abstract (Ralston et al.,2019). 

  
 

Case Study Analysis  

In addition to the literature review, several clinical case studies 

were used to provide practical experiences of the use of X-ray 

diagnostics in controlling diseases. These case studies were 

chosen according to the situations where X-ray imaging is 

crucial for diagnosis, and its results are critical for defining 

further treatment. The choice was made for such conditions as 

fractures, pneumonia, osteoporosis and lung cancer. In each 

case report, the diagnostic approach relating to the case, the 

function of the X-ray examination, and the further 

pharmacological management plan were discussed (Ntusi et 

al.,2016). The identification of the research question was 

streamlined into identifying how radiographic findings 

informed the selection of the right medication, dosage 

adjustments or evaluation of therapy effectiveness. This 

approach gave a distinct comprehension of how X-ray 

diagnosis can be integrated with pharmacological therapies in 

an actual clinical environment to show the relationship between 

accurate diagnosis and optimum treatment using drugs. 

 

Results 

X-ray Diagnostics in Disease Detection 

The literature review showed that the application of X-ray is 

efficient in diagnosing several conditions, especially those that 

involve bones and chest organs. It has been documented that 

chest X-rays are used in the diagnosis of respiratory diseases, 

for instance, pneumonia, tuberculosis among others, and lung 

cancer. If observed in pneumonia cases, the findings on the X-

ray comprise lung infiltrates that will help in the diagnosis of 

the case as well as aid the clinician in selecting the right 
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antibiotics. In tuberculosis, X-rays may show cavitation in the 

lungs, which are essential in diagnosing the disease and putting 

the patient on anti-tubercular therapy. In diagnosing lung 

cancer, an X-ray manages to portray skeletal abnormalities, 

especially masses or nodules in the chest cavity, whose 

invasiveness calls for further investigations employing CT 

scans or biopsies (Park & Jung, 2016). The review also stressed 

the usefulness of the association of the X-ray data with clinical 

examination to exclude or confirm specific diagnoses and adapt 

pharmacological therapy based on particular pathology.   

The case study analysis gave best practices on how X-ray 

imaging is essential in managing bone-related conditions. 

These include Fractures, Dislocations, and bone infections, 

whereby X-rays provide detailed information that enables the 

clinician to arrive at a specific diagnosis. For example, in the 

case of fractures, an X-ray aids in ascertaining the type of 

fracture, the area that has been affected, and the extent of the 

damage; all this information has an impact on the treatment that 

is to be administered, which may be surgical or non-surgical. 

This information is precious when recommending correct 

painkillers to help suppress pain and mediate inflammation. For 

cases such as osteomyelitis in which infection of bone is 

suspected, X-rays can reveal areas of bone destruction or 

periosteal reactions to help use antibiotics that target such areas 

(Ehrlich & Coakes, 2016). The case studies highlighted the role 

that X-ray imaging plays in diagnosis and the quality of 

pharmacological treatments in the long term. Collectively, these 

results highlight the interface between, on the one hand, the 

radiographic image and accurate diagnosis and, on the other, 

appropriate medication administration and patient management 

in clinical practice. 

 

Table 1: Common Diseases Diagnosed Using X-ray Imaging and Corresponding Pharmacological Treatments 

Disease X-ray Findings Pharmacological Management 

Pneumonia Infiltrates or consolidations in lungs Antibiotics (e.g., Amoxicillin, Azithromycin) 

Fractures Discontinuity in bone structure Pain management (e.g., NSAIDs), Possible surgical intervention 

Osteoporosis Decreased bone density Calcium, Vitamin D supplements, Bisphosphonates 

Lung Cancer Masses, nodules Chemotherapy, Targeted therapy, Immunotherapy 

Tuberculosis Caviar lesions, consolidations Ant tubercular drugs (e.g., Isoniazid, Rifampicin) 

 

Figure 2: X-ray Image Examples for Diagnosing Common Conditions (Collingwood & Adams, 2017). 

 
 

This figure is a sample X-ray image showing various diseases 

such as Pneumonia, Fracture/skeletal disorders, and 

Osteoporosis. The X-ray carried out for pneumonia presents 

lung infiltrates; these areas are darker than the normal lung 

tissue, indicative of inflamed and infected areas. The fracture is 

exposed in the image, and there are bone discontinuities, which 

may mean a break or crack in the bone is necessary to define 

the severity level and essential action. The X-ray of the patient 

diagnosed with Osteoporosis shows that the bone density has 

declined to low levels, providing the possibility to diagnose the 

disease and determine the individual’s risk of fractures due to 

the decreased thickness of the bones (Collingwood & Adams, 

2017). These images show that X-ray imaging is very important 

in diagnosing and handling different health complications. 

 

3.2 Impact on Pharmacological Management 

Since the introduction of X-rays in diagnosing patients and 

administering drugs, patients' outcomes have enhanced since 
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doctors and other caretakers can be more selective in treating 

their patients. Timely and precise images allow medical 

practitioners to have a close estimate of a suitable dose of the 

drugs and avoid the likelihood of complications, further 

enhancing the healing rate. For instance, in a patient diagnosed 

with Pneumonia, an X-ray will help identify if the infiltration is 

lobar or bronchopneumonia, the type of antibiotic to use. 

Targeted drugs improve the overall treatment outcome by 

confirming that the medications used act on the pathogens 

causing the infection. Moreover, other diagnostic procedures, 

such as radiographs, should be employed to track the infection's 

improvement or worsening; appropriate changes should be 

made in the administered drugs (Spijker et al.,2014). This 

integration of imaging and pharmacological management helps 

provide better patient care and minimizes the time taken in the 

treatment plan, leading to better and quicker patient outcomes. 

 

Graph 1: Improved Patient Outcomes with Integrated X-ray Diagnostics and Pharmacological Management 

 
(Pisani et al.,2013). 

 

The line graph compares the patient recovery rate, where and 

where X-ray diagnosis was accompanied by drug therapy, and 

where it was not. From the graph, it is clear that from the time 

patients undergo X-ray imaging and individualized 

pharmacological treatment, the rates of patients' recovery and 

the incidences of complications are much sharper. On the other 

hand, the patients who did not receive an initial effective X-ray 

diagnosis and subsequent targeted treatment had relatively 

worse prognosis, and their recovery, as well as the rate of 

complications, were slower (Pisani et al.,2013). It is used in the 

following picture to emphasize the need to synchronize X-rays 

with the correct prescription of drugs to improve the 

performance of the patients and shorten the time needed to treat 

different diseases. 

 

3.3 The Role of Pharmacists in Optimizing Therapy 

Pharmacists' crucial responsibility to promote patients' health is 

translating X-rays into medication regimens. When 

abnormalities are detected by the X-ray, for example, where 

there is an infection of the bone or fracture, the role of the 

pharmacists in advising the right antibiotics or pain relievers for 

that particular condition comes in handy. They rely on the 

information produced by the X-ray images to identify the right 

drug to use and the appropriate treatment dosage, emphasizing 

the specific type of condition. For example, when a patient 

develops an infection of the bone, the prescriber may decide the 

most effective antibiotic and the amount to be prescribed for 

administration at the site of rupture or increase the dosage to 

improve the therapeutic outcomes and reduce the possibility of 

resistance more often evident in antibiotic medications 

(Calabrese & Dhawan, 2014).  

In a separate vein, pharmacists are not purged of critical patient 

education on the potential side effects of drugs and compliance 

with the recommended treatment regimen. They explain how 

the patient should take the medicines properly, identify the side 

effects, and discuss the changes they need to make to improve 

their health (Yang et al.,2016). This education enhances patient 

compliance, which is very important in achieving the final 

results of the treatment. Along with X-ray data, pharmacists 

have information in pharmacology and educate patients 

regarding medical prescriptions and treatment. 
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Figure 3: Medication management: seven critical processes from the Joint Commission. 

 
(Yang et al.,2016). 

 

Table 2: Pharmacist Interventions Based on X-ray Diagnostics 
X-ray Finding Pharmacist Intervention Outcome 

Fracture Pain management, adjustment of analgesic dosing Improved pain control, reduced opioid use 

Pneumonia Selection of appropriate antibiotic, dose adjustments Faster recovery, reduced hospital stay 

Osteoporosis Recommendation of supplements, bisphosphonates Increased bone density, reduced fracture risk 

Lung Cancer Coordination with oncology for chemotherapy Better management of side effects, improved patient quality of life 

 

4. Discussion 

4.1 Integrating X-ray Diagnostics with Pharmacological 

Management 

The study has shown that there is a great need to incorporate X-

ray diagnostics into pharmacological practice for the 

improvement of the care of patients. Imagery through x-ray 

technology gives detailed information about the nature of many 

diseases and their severity to ensure that medication therapy is 

done more effectively. For instance, in pneumonia, one 

infection, or even cancer, the degree of lung involvement or 

bone can be evaluated from X-ray images, and fundamental 

options depend on such parameters. It helps to provide more 

efficient healthcare that would also be more affordable 

compared to other approaches that are less focused on patients’ 

needs (Schwartz et al., 2014). Avoiding wrong diagnoses or 

prescriptions of incorrect drugs and treatment through X-ray 

diagnostics decreases health costs, which are vital in medical 

practices.  

The approach of using X-ray diagnostics associated with 

pharmacological therapy provides further possibility to pay 

closer attention to individual differences. For example, proper 

visualization of a fracture can help determine the choice of 

certain painkillers and rehabilitation activities, and the specific 

X-ray in cancer cases can help determine the likely 

chemotherapy methods. This integration is significant in 

enhancing the therapeutic benefits expected from taking drugs 

since it will involve the prescription of a medicine that will be 

appropriate for the condition diagnosed from an X-ray (Antani 

& Candemir, 2015). Patients and other stakeholders benefit 

because healthcare providers are better placed to make the right 

decisions to improve the patient’s status and overall well-being.  

 

4.2 The Collaborative Role of Pharmacists 

The study shows pharmacists are active in the health care team, 

particularly in facilities where X-ray diagnosis is applied. Due 

to their pharmacological background, they are better placed to 

understand the radiographic findings and make proper decisions 

regarding the Median therapy. From the x-ray images, the 

pharmacists can suggest the right drugs and dosages to 

correspond to the diagnosis. For instance, in situations where, 

based on an X-ray, the patient has a severe infection, the 

pharmacists can choose the right antibiotics and even measure 

the correct proportions in relation to the infection's severity and 

the patient's response (Wells & Haddad, 2011). 

Pharmacists also have a significant responsibility to make 

ensuring patient clients understand the treatment regimens and 

dosing regimens they must follow. They teach caregivers how 

to deal with possible side effects, identify toxic effects, and 

adhere to medication regimens. Pharmacists and other health 

care providers strive to provide patient-focused care (Candemir 

& Antani,2019). This is achieved through collaborative patient 

care approaches that will enhance treatment outcomes for 

ailments. When coupled with pharmacology knowledge and 

radiographic findings, pharmacists can further improve 

compliance with medication regimens, promote the safety of 

patients, and participate in the desirable effectiveness of 

healthcare.  

 

4.3 Case Study Implications for Clinical Practice 

The case studies discussed in this study can widen the authors’ 

practice array and give valuable insights into routine X-ray 

diagnostics employment. For instance, in patients with 

osteoporosis, X-ray imaging is essential in measuring bone 

density and as a guide to the correct drug treatment. Lower bone 

densitometry by assessment through X-ray requires specific 

osteoporosis medications such as bisphosphonates or hormone 

replacement therapy (Kulakov, et al.,2016). The individual 

approach to the medication and the exact results of the X-ray 

investigations guarantee the efficiency of the treatment.  

An X-ray examination enables one to detect some infiltrate or 

abnormality in the lungs. The information can also be used to 

determine specific antibiotics that treat the causative organisms, 
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resulting in better outcomes. The examples prove that X-ray as 

a procedure has to be involved in the decision-making process 

regarding a patient’s treatment or choosing appropriate 

medication. The practical applications highlighted in our study 

reaffirm that there has to be a draught for radiologists, 

pharmacists, and healthcare professionals to work hand in hand 

to enhance the chances of success of treatments (Pogue & 

Wilson, 2018).  

 

4.4 Limitations and Future Research 

Despite the results of this study contributing to understanding 

the utilization of X–rays in diagnosing diseases and 

pharmacological interventions, several limitations must be 

considered. Some limitations include using case studies and 

literature reviews; the study results may not apply to all clinical 

settings or populations. Further, the study mainly examines X-

ray imaging assistance only, and other effective imaging 

techniques, including MRI or CT scans, are also not discussed 

in the current study. However, they might also be crucial in 

pharmacological treatment (Tataroglu et al.,2018).  

Future research should be designed based on the above 

limitations to provide a more extensive scale trial to confirm 

and further study the combination of different imaging methods 

in pharmacological treatment. Further developing literature 

regarding the comparative efficacy of varying imaging 

methodologies and their influence on the approach to 

medication therapy might be helpful. Moreover, future studies 

should also explore the place of technologies that are evolving 

within the framework of diagnostics as well as their strengths 

and benefits for raising diagnostic and therapeutic efficacy. 

Enlarging the focus of the investigation, healthcare workers will 

be able to progress the fine-tuning of the concordance of 

diagnostic imaging and pharmacologic intervention for the 

patient’s benefit and, in all likelihood, for enhancing the 

patient’s prognosis. 

 

5. Conclusion 

X-ray imaging is essential in today's world, necessary for 

correct illness diagnosis and direct treatment by drugs and 

chemicals. X-ray diagnostics should usually be synchronized 

with medication therapy to enable caregivers to accurately 

deliver treatment that responds to what the imaging results 

depict. This approach not only improves people's health by 

increasing the efficacy of treatment but also cuts down on health 

costs since chances of improper diagnosis and use of wrong 

drugs are eliminated. This is because pharmacists are involved 

in the process where they need to recommend or use their 

experience on the best therapy to apply depending on the X-ray 

results, helping the patient. This makes it possible to ensure that 

drug administration schedules coincide with results from 

diagnoses, that side effects are well dealt with, and that 

compliance is handed. Subsequent studies should augment and 

develop this integrated model by extending it further as various 

forms of treatments for correlation with assorted clinical 

aspects to optimize the rate of the patients' enhancement and 

healthcare effectiveness.  
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