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Introduction
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The book “Nuclear Medicine Clinical Procedures for Technologists” serves as a valuable resource not only for Kuwait University’s Faculty of Allied Health nuclear medicine students but also for nuclear medicine technology students worldwide. Its purpose is to assist them in their clinical studies and offers valuable insights, general guidelines, and imaging protocols for a wide range of nuclear medicine examinations, drawing from personal experiences of a nuclear medicine technology student gained at various nuclear medicine departments. Whether you are a student, practitioner, or enthusiast of nuclear medicine, this comprehensive guideline is designed to facilitate the understanding and implementing key procedures in this dynamic and ever-evolving field. 
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A Message for Nuclear Medicine Students
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Dear nuclear medicine technology students, 

In this guide, I'm attempting to provide you with a brief overview of the subjects you will be studying and the nuclear medicine tests you need to be familiar with for your clinical training. The purpose of this guide is to give you a general overview of your study requirements and is not intended to be the sole source for your clinical training. The protocols for nuclear medicine tests mentioned in this guide are just examples. For writing the required reports and studying for the clinical examination, please refer to the protocols used in the nuclear medicine department where your clinical training is taking place and the university-approved textbooks. 
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I wish you all the best and success.
بسم الله الرحمن الرحيم
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اخواني و اخواتي طلاب تكنولوجيا الطب النووي

السلام عليكم و رحمة الله و بركاته.

في هذه الدليل احاول ان اعطيكم نبذه بسيطة عن المواد التي سوف يتم دراستها ، و ايضا فحوصات الطب النووي التي يجب عليكم معرفتها لاتمام تدريبكم الاكلينيكي.

الغرض من هذا الدليل اعطائكم نبذه عامة عن متطلبات دراستكم و ليس الغرض منه ان يكون مصدر الدراسة الوحيد لتدريبكم الاكلينيكي.

بروتكولات فحوصات الطب النووي المذكورة في هذا الدليل هي مجرد مثال ، و لكتابة الريبورتات المطلوبة منكم و للدراسة للامتحان الاكلينيكي يرجى الرجوع الى بروتكولات فحوصات الطب النووي المستخدمة في قسم الطب النووي الذي يجري به تدريبكم الاكلينيكي و الى الكتب الدراسية المعتمدة لدى الجامعة.
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مع تمنياتي لكم بالتوفيق و النجاح،،،
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Clinical training
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Clinical training sets itself apart from typical university courses as it involves students being placed in one of the nuclear medicine departments. For third-year students, this happens over three days a week, and for fourth-year students, it extends to four days a week. The purpose is to provide practical training in various nuclear medicine tests. The standard working hours are from 7:30-8:00 AM to 12:45 PM.

Your training will be supervised by a Certified Instructor (CI), who is responsible for your training and answering all your clinical questions and inquiries. They also oversee your practical examination. Typically, the learning process for nuclear medicine examination involves observing the CI first as they perform the complete examination. Then, students perform the examination with the assistance and supervision of the CI until they have mastered all the steps of the examination. Therefore, I advise students to pay close attention to the CI when conducting the examination, recording all the steps, and also monitor other students when they are performing the examination for learning.
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What are the things required for students to know in clinical training?

1. Performing nuclear medicine tests.

2. Image processing.

3. Daily quality control (QC) procedures.

4. Additionally, preparing radioactive materials for patient use, specifically for fourth-year students.

التدريب الاكلينيكي 

يختلف التدريب الاكلينيكي عن مواد الجامعة الاخري بانه يتم توزيعكم في احد اقسام الطب النووي لثلاثة ايام في الاسبوع لطلبة السنة الثالثة و اربعة ايام لطلبة السنة الرابعة للتدرب العملي على فحوصات الطب النووي المختلفة. يكون الدوام عادة من الساعة 7:30 الى الساعة 12:45. يتولى الاشراف على تدريبكم  مدرب معتمد و هو يكون مسئول عن تدريبكم و الاجابة عن كافة اسئلتكم و استفسارتكم الاكلينيكية و كذلك يتولى الاشراف على امتحانكم العملي.

طريقة تعلم عمل فحص الطب النووي تكون عادة بمراقبة المدرب أولا و هو يقوم بهذا الفحص كاملا ، 

و ثم يقوم الطلبة بعمل الفحص بمساعدة و اشراف المدرب حتى يصل الطلبة لدرجة اتقان كافة خطوات الفحص. لذا انصح الطلبة بمراقبة المدرب جيدا عند عمل الفحص و تسجيل كافة الخطوات ، و كذلك مراقبة الطلبة الاخرين عند قيامهم بالفحص للتعلم.
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ماهي الاشياء المطلوب من الطالب معرفتها في التدريب الاكلينيكي؟

	عمل فحوصات الطب النووي.

	معالجة الصور. 

	عمل فحص الجودة اليومي.

	بالاضافة الى تحضير المادة المشعة للمريض لطلبة السنة الدراسية الرابعة.
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What information should be understood for each examination?
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	Examination Name: Study name

	Examinations Reasons and clinical symptoms: Indications

	Factors that may prevent the examination: Contraindication

	Patient Guidelines before and after the examination: Patient preparation

	Utilized Radiopharmaceutical: Radiopharmaceutical

	The Captured Images and their Parameters: Views & their parameters specific for each image

	Processing and printing the captured images: Image processing


ما هي الأشياء المطلوب معر فتها لكل فحص ؟

	أسم الفحص.

	سبب أجراء الفحص.

	الأمور التي تعارض أجراء الفحص.

	تعليمات و تحضيرات المريض قبل، أثناء، و بعد الفحص.

	المادة المشعة المستخدمة للفحص.

	طرق معالجة و طباعة صور الفحص.
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Example
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VQ (Lung perfusion) study

General Indications for lung scans:

	common clinical indications:  	Diagnosis of pulmonary embolism



	Less common clinical indications 	Document the degree of resolution of pulmonary embolism.

	Quantify differential pulmonary function before pulmonary surgery for lung cancer

	Evaluate lung transplants

	Evaluate congenital heart or lung disease such as cardiac shunts, pulmonary arterial stenosis, and arteriovenous fistulae and their treatment

	Confirm the presence of Broncho pleural fistula

	Evaluate chronic pulmonary parenchymal disorders such as cystic fibrosis.

	Evaluate the cause of pulmonary hypertension




Patient preparation:

	No specific patient preparation is required.

	A recent chest x-ray (within 24 hours) should be available for reference. This is adequate for patients who have no changes in signs or symptoms.

	A more recent chest x-ray (preferably within 1 hour) is necessary in patients whose signs and symptoms are changing.

	Patient should remove any attenuating materials.
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Tc-99m MAA Lung Perfusion
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Radiopharmaceutical: 

	Tc-99m MAA (macro aggregated albumin)

	T: 6 hours-140 KeV

	Dose: 	Adult: 40-150 MBq (1-4 mCi)

	Pediatric: 0.74-3.0 MBq / k * g

	Minimum dose: 7.4 MBq



	Route of administration: I.V. injection over 3-5 respiratory cycles after asking the patient to cough and take several deep breaths.

	Equipment: gamma camera

	Collimator: LEHR

	Window: 20% centered @ 140 kev

	Patient position: supine or sitting if the patient cannot be supine

	Field of view: Thorax-show both lungs

	imaging time: once injected




Views:

1-Anterior/Posterior:

	Type: static

	Matrix: 256 x 256

	Zoom: 1


2-Right Anterior oblique/ Left posterior oblique:

	Type: static

	Matrix: 256 x 256

	Zoom: 1


3-Left Anterior oblique/ Right posterior oblique:

	Type: static

	Matrix: 256 x 256

	Zoom: 1


4-Right lateral/ Left lateral

	Type: static

	Matrix: 256 x 256

	Zoom: 1


Data processing:

Use the XELERIS software to preview he following images:

	Perfusion images:

	ANT / POST

	RAO / LPO

	LAO / RPO

	RL / LL
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Types of images in nuclear medicine and what are their parameters.
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ما هي انواع الصور في الطب النووي  و ما هي مواصفاتها ؟

In nuclear medicine, there are various types of images obtained using a Gamma Camera, each with specific parameters. The common types of nuclear medicine images include:

Static (planar images) 

Parameters:

	MATRIX (64x64, 128x128, 256x256)

	Zoom (1, 1.23...)

	Detector used (detector one, detector two, both detectors)

	Detector angle (0, 45, 90, 180, 360).

	Patient orientation (supine/prone, feet first/ head first)

	Image taken by time or by counts or both whatever come first.




Whole body (WB)

	Total body acquisition, continues static image.


Parameters:

	MATRIX (256X1024)

	Zoom (1)

	Detector used (both detectors)

	Table Speed (8, 10, 12, ... cm/min)

	Patient orientation (supine/prone, feet first/ head first)




Dynamic

	A sequence of static images (a series of frames)


Parameters:

	MATRIX (64x64, 128x128)

	Zoom (1, 1.23, ...)

	Detector used (detector one, detector two, both detectors)

	Detector angle (0, 45, 90, 180, 360)

	Patient orientation (supine/prone, feet first/ head first)

	Number of Frames

	Time per Frame




Gated

	In gated images an EKG is used to synchronize the acquired frames with the cardiac cycle. Also there is respiratory gating where is frames is synchronized with respiratory cycle.


Parameters:

	Number of Frames

	Center

	Width %

	Forward/backward by third (on/off)

	auto center primary window (on/off)

	auto tracking (on/off)

	Reject PVC Beats (on/off)

	beats to reject post 

	PVC threshold




TOMO (SPECT)

	The two detectors circulate around the patient to produce a 3D image. 


TOMO Parameters:

	Zoom (1, 1.23, ...)

	Orbit (Non circular (body contour) / circular)

	Mode (step & shoot / continuous)

	Number of Views

	Time per View

	Rotation(cw/ccw) clock wise, anti-clock wise

	Starting Angel (0 degree)


TOMO-CT (SPECT-CT)

	A 3D image combined with CT


CT Parameters:

	Scan Type (Helical/ axial)

	Voltage (Kev)

	Current (mA)

	Slice Thickness (1.5... mm)
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What is the method of the clinical examination?
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Typically, at the end of each rotation, the practical examination is conducted, which is divided into two parts: practical and theoretical. 

The Practical Part:

Students are given a patient file, and it is the student's responsibility to read the file, call the patient, ensure the patient follows the examination instructions, explain the examination procedures to the patient, perform the examination on the patient, process the examination images, and print them.

The Theoretical Part:

After completing the practical part, students are asked a series of questions related to the examination they conducted, the daily QC performed in the department, and questions about radiation protection methods.

ما هي طريقة الأمتحان العملي؟ 
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يتم اجراء الامنحان العملي عادة عند نهاية كل فترة تدريب عملي. ينقسم الامتحان الى قسمين عملي و نظري

الجزء العملي:

يتم اعطاء الطالب ملف المريض و يجب على الطالب قراءة الملف و مناداة المريض و التاكد من اتباعه لتعليمات الفحص ، و ثم شرح اجراءات الفحص له ، و ثم اجراء الفحص للمريض و معالجة صور الفحص  و طباعتها.

الجزء النظري:

عند الانتهاء من الجزء العملي يتم سؤال الطالب مجموعة من الأسئلة التي تختص بفحص الجودة اليومي الذي يتم عمله في القسم و فحص الطب النووي الذي عمله الطالب و اسئلة عن طرق الحماية من الاشعاع.

مثال على اسئلة الجزء النظري:
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Examples of theoretical exam questions:
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	What are the daily QC procedures conducted in the department, and why are they performed (peaking, extrinsic, intrinsic, COR, etc.)?

	What type of study did you perform?

	What are the indications for the study?

	What are the contraindications for the study?

	What is the patient preparation procedure?

	What radiopharmaceutical was used?

	What views were taken, and what were their parameters?

	Questions about Image Processing

	What measures are taken to ensure radiation safety for yourself and others? 


The first semester of the third academic year

السنة الدراسية الثالثة  / الكورس الأول
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