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ABSTRACT 

In Saudi Arabia, X-ray procedures for radiosensitive pelvic 

organs are conducted in accordance with international 

standards and guidelines to ensure patient safety and minimize 

radiation exposure. Justification: Before performing any X-ray 

procedure, the healthcare provider must assess the medical 

necessity and benefits of the examination for the patient. 

Equipment and Facility: Modern X-ray machines and facilities 

in Saudi Arabia are equipped with advanced technology to 

optimize image quality while minimizing radiation exposure. 

Shielding and Protection: Radiology departments have 

shielding measures in place to protect patients and staff from 

unnecessary radiation exposure. They will be positioned 

appropriately on the X-ray table to ensure the best possible 

imaging of the pelvic region. Radiation Dose Optimization: 

Radiologists and radiologic technologists follow the "as low as 

reasonably achievable" (ALARA) principle to minimize 

radiation exposure while obtaining diagnostically useful 

images. They use appropriate exposure settings and 

techniques tailored to the patient's specific needs. Alternative 

Imaging Modalities: In some cases, alternative imaging 

modalities such as ultrasound or magnetic resonance imaging 

(MRI) may be used instead of X-rays to avoid radiation 

exposure to radiosensitive pelvic organs, especially in 

pregnant women or children. It's important to note that specific 

details and protocols may vary between different healthcare 

facilities and individual cases. If you or someone you know 

requires an X-ray procedure for radiosensitive pelvic organs, it 

is best to consult with a healthcare provider or radiologist in 

Saudi Arabia who can provide accurate and up-to-date 

information based on the latest guidelines and practices. 
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1. INTRODUCTION 

As advancements in medical technology continue to 

progress, the use of X-ray procedures has become increasingly 

commonplace. X-rays offer a non-invasive approach to 

 
 

diagnosing and monitoring various medical conditions, 

making them an indispensable tool in the field of radiology. 

However, when it comes to pelvic organs, such as the ovaries 

and uterus, special considerations must be taken due to their 

radiosensitivity. In Saudi Arabia, where healthcare standards 

are of paramount importance, it is crucial to ensure that X-ray 

procedures for radiosensitive pelvic organs are conducted in a 

safe and effective manner. This essay explores the current 

methods and practices employed in Saudi Arabia for X-ray 

procedures on pelvic organs, while also discussing the 

associated challenges and potential solutions.[1] 

1.1 Radiosensitivity of Pelvic Organs 

Radiosensitivity refers to the relative sensitivity of different 

tissues and organs in the body to the effects of ionizing 

radiation. Some pelvic organs are considered radiosensitive 

due to their tendency to be more vulnerable to radiation 

damage compared to other tissues. The radiosensitivity of 

pelvic organs can vary based on several factors, including the 

type and dose of radiation received, the specific organ 

involved, and the individual's age and health status. Here is a 

general overview of the radiosensitivity of pelvic organs: 

Ovaries: The ovaries, which are responsible for producing 

eggs and female hormones, are considered highly 

radiosensitive. Radiation exposure to the ovaries can lead to 

temporary or permanent damage to the ovarian follicles, 

potentially affecting fertility and hormone production. The 

extent of damage depends on factors such as the radiation 

dose, the age at exposure, and the individual's ovarian reserve. 

Uterus: The uterus, or womb, is also considered 

radiosensitive, particularly the endometrium (inner lining). 

High doses of radiation to the uterus can result in 

inflammation, scarring, and potential long-term effects on 

fertility and menstrual function. The radiosensitivity of the 

uterus can vary based on factors such as the phase of the 

menstrual cycle and the age of the individual.[4] 

Testes: Although not directly located within the pelvic region, 

the testes can be affected by radiation exposure during pelvic 

imaging or radiation therapy. The testes are highly 

radiosensitive, and exposure to radiation can damage sperm 

production and affect fertility. Shielding techniques are 

commonly used during pelvic radiation procedures to 

minimize. Typical radiotherapy dose distribution for cervical 

cancer is shown in Figure 1. 
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       Figure 1: Typical radiotherapy dose distribution for cervical 

cancer. A: Coronal view; B: Sagittal view. The red area receives > 40 

Gy, green > 10 Gy and blue < 10 Gy. Ovarian positions are contoured 

in yellow within the treated area, and transposition to the lateral 

para-colic region is required to be outside the low dose radiation 

region. 

Bladder: The bladder is generally considered moderately 

radiosensitive. High doses of radiation to the bladder can 

result in inflammation, fibrosis, and potential long-term effects 

on bladder function. However, the bladder can tolerate lower 

doses of radiation relatively well. 

Rectum: The rectum, located in the lower part of the pelvis, is 

also considered moderately radiosensitive. Radiation exposure 

to the rectum can lead to inflammation, ulceration, and 

potential long-term effects on bowel function. Careful 

planning and radiation techniques are employed to minimize 

the dose to the rectum during pelvic radiation therapy. 

It's essential to note that while certain pelvic organs are 

considered radiosensitive, the risks associated with radiation 

exposure must be carefully balanced against the potential 

benefits of the medical procedure or treatment. Radiologists, 

radiation oncologists, and other healthcare professionals take 

precautions and employ techniques to minimize radiation 

exposure to radiosensitive pelvic organs during imaging and 

treatment procedures. 

The specific radiosensitivity and potential risks to pelvic 

organs may vary based on individual circumstances and the 

nature of the radiation exposure. Healthcare professionals 

involved in medical imaging or radiation therapy can provide 

more detailed information and personalized guidance based on 

the specific situation.[3] 

Radiosensitivity refers to the susceptibility of cells, tissues, or 

organs to the effects of ionizing radiation. It is well-established 

that pelvic organs, especially the ovaries and uterus, are highly 

radiosensitive due to their rapid proliferation and high 

vascularity. Excessive exposure to radiation can lead to 

cellular damage, DNA mutations, and potentially, an increased 

risk of cancer. [2] Therefore, it is crucial to adopt appropriate 

measures and techniques when conducting X-ray procedures 

on these organs. 

 

1.2 Current X-ray Procedures in Saudi Arabia: 
In Saudi Arabia, X-ray procedures are widely used for 

diagnostic imaging purposes. These procedures employ 

ionizing radiation to create images of various parts of the body, 

aiding in the diagnosis and treatment of medical conditions. 

Here are some common X-ray procedures performed in Saudi 

Arabia: 

Chest X-ray: A chest X-ray is a common procedure that 

captures images of the chest area, including the lungs, heart, 

ribs, and diaphragm. It is used to evaluate conditions such as 

pneumonia, lung tumors, heart abnormalities, and fractures. 

Abdominal X-ray: An abdominal X-ray provides images of 

the organs in the abdomen, including the liver, spleen, kidneys, 

and intestines. It can help identify conditions such as bowel 

obstructions, kidney stones, and abdominal injuries.[2] 

Pelvic X-ray: A pelvic X-ray captures images of the pelvis, 

including the hip bones, sacrum, and coccyx. It can be used to 

diagnose fractures, joint abnormalities, and certain pelvic 

conditions. 

Spinal X-ray: Spinal X-rays are performed to evaluate the 

bones and structures of the spine. They can help diagnose 

spinal fractures, degenerative conditions, scoliosis, and other 

spinal abnormalities.Figure 2 show a sample of spinal X-Ray. 

Figure 2: Spinal X-ray 

Extremity X-rays: X-rays of the extremities, such as the 

arms, legs, hands, and feet, are commonly performed to assess 

for fractures, dislocations, joint abnormalities, and other 

injuries or conditions affecting the bones and joints. 

Dental X-rays: Dental X-rays are used to examine the teeth 

and jaw structures. They assist in diagnosing dental caries, 

periodontal diseases, impacted teeth, and other dental 

conditions. 

It's important to note that the specific X-ray procedures 

performed in Saudi Arabia may vary depending on the 

healthcare facility and the patient's specific medical needs. 

The protocols and techniques used in these procedures aim to 

minimize radiation exposure while obtaining diagnostically 

useful images. 
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Radiation safety practices, including the use of lead 

shielding, collimation, and optimized exposure parameters, 

are followed to reduce radiation doses to patients and 

healthcare providers. Additionally, healthcare professionals 

adhere to international radiation safety guidelines and 

regulations to ensure patient safety during X-ray procedures. 

In Saudi Arabia, X-ray procedures are primarily conducted 

in specialized radiology departments within renowned 

healthcare facilities. These facilities adhere to strict guidelines 

and regulations set by the Saudi Food and Drug Authority 

(SFDA) to ensure patient safety.[9][10] Radiographers and 

radiologists undergo extensive training and certification to 

ensure their competence in handling and interpreting X-ray 

images. Figure3 show some common X-ray procedures 

performed in Saudi Arabia Abdominal X-ray and Pelvic 

X-ray[5][6] 

However, when it comes to X-ray procedures for 

radiosensitive pelvic organs, additional precautions need to be 

taken. The use of shielding devices, such as lead aprons and 

gonadal shields, is essential to minimize radiation exposure to 

the reproductive organs. Furthermore, the selection of 

appropriate exposure parameters, such as kilovoltage and 

milliampere settings, can further reduce radiation dose while 

maintaining diagnostic quality images. 

 

 
 

 
 

       Figure 3: some common X-ray procedures performed in Saudi 

Arabia Abdominal X-ray and Pelvic X-ray 

1.3 Challenges and Potential Solutions 

      Despite the established guidelines and protocols, 

challenges remain in ensuring the optimal safety and efficacy 

of X-ray procedures for radiosensitive pelvic organs. One 

major concern is patient compliance, as individuals may be 

hesitant to undergo repeated X-ray examinations due to the 

potential risks associated with radiation exposure. This poses a 

challenge when it comes to monitoring chronic conditions that 

require regular imaging.[3] 

To address this issue, alternative imaging techniques that 

utilize non-ionizing radiation, such as ultrasound or magnetic 

resonance imaging (MRI), can be considered. These 

modalities provide valuable anatomical and functional 

information without the associated risks of ionizing radiation. 

However, it is important to note that X-ray procedures still 

offer unique advantages in certain clinical scenarios, such as 

assessing bony structures or identifying calcifications that may 

not be readily detected by other modalities.[7][9] 

Additionally, continuous education and training programs for 

healthcare professionals involved in X-ray procedures need to 

be emphasized. This includes updated courses on radiation 

protection, dose optimization, and technological 

advancements in imaging equipment. By keeping healthcare 

professionals informed and up to date, the risks associated 

with X-ray procedures can be minimized while maintaining 

high-quality patient care.[8] 

2. CONCLUSION 

 

In Saudi Arabia, the use of X-ray procedures for radiosensitive 

pelvic organs is an integral part of the diagnostic and 

monitoring process. Strict adherence to established guidelines 

and protocols, along with the utilization of shielding devices 

and appropriate exposure parameters, are essential to 

minimize radiation exposure to reproductive organs. 

However, challenges in patient compliance and the availability 

of alternative imaging modalities persist.[10] By addressing 

these challenges through continuous education and 

technological advancements, Saudi Arabia can ensure safe and 

effective X-ray procedures for radiosensitive pelvic organs, 

thus contributing to enhanced patient care and overall 

healthcare standards. 
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