Shots = 18 (Don’t miss-out on the last shot - 4.2.3) 
Submission ID #: 10098
Scriptwriter Name: Caroline Tschibelu, MD
Videographer name: TBD
Filming Date: TBD

JoVE Science Education Series: Clinical Skills Education Series
Title: Thyroid Exam
Authors and Affiliations: Richard Glickman-Simon
Corresponding Author: Richard Glickman-Simon

Notes to authors are in italics and highlighted.

1. Overview 

1.1. The thyroid examination focuses on a vital organ, the thyroid gland (1.1.1). This gland produces thyroid hormones, which serve to maintain homeostasis throughout the body, primarily by stimulating cellular metabolism (1.1.2). 
1.1.1. Title Slide
1.1.2. See storyboard – the neck with the thyroid gland and dots that shows hormone secretion, and zoom-out to show a silhouette with dots representing all over the body  

1.2. Knowledge of the thyroid gland’s location and function is essential for diagnosing (1.2.1) the commonly encountered pathologies, which are associated with its malfunctioning (1.2.2).
1.2.1. Reuse shots – 3.3.1, 3.3.2
1.2.2. Reuse shot – 4.2.3

1.3. The assessment of this gland should proceed in a systematic fashion, and this video will show the steps of this physical examination in detail.
1.3.1. Reuse shots – 3.7.2, 3.7.3

2. Thyroid Anatomy and Physiology

2.1. The first step in examining the thyroid is to correctly locate it and understand its function, so before demonstrating the steps, let's briefly review thyroid anatomy and physiology. 
2.1.1. Section Title Slide

2.2. The thyroid gland is located in the neck, anterior to the trachea between the cricoid cartilage and the suprasternal notch. It consists of a right and left lobe connected by an isthmus. The isthmus covers the second, third, and fourth tracheal rings, and the lobes curve posteriorly around the sides of the trachea and esophagus. 
2.2.1. See storyboard - Use Figure 1 with names of relevant landmark appearing when they are pronounced by voice over.

2.3. The normal gland weighs 10 – 25 g, and is usually invisible on inspection and often difficult to palpate (2.3.1). Conversely, a goiter, which is an enlarged thyroid, is visible and palpable. In addition to assessing the goiter’s size, one must also palpate it for its shape, mobility, consistency, and tenderness (2.3.2). 
2.3.1. See storyboard (From previous illustration, fade into the illustration of a normal neck exterior, and bring in the palpating hand, which tries to palpate the thyroid)
2.3.2. See storyboard (Fade into illustration of a patient suffering from goiter and again bring in the palpating hand and add the list ‘shape, mobility, consistency, and tenderness’ as cued by the narration) 

2.4. A normal thyroid is soft, smooth, symmetrical, and non-tender, and it slides upward slightly when swallowing (2.4.1). Symmetrical enlargement of a soft, smooth thyroid suggests endemic hypothyroidism due to iodine deficiency or one of two autoimmune disorders: Graves’ disease or Hashimoto’s thyroiditis Thyroid tenderness may be associated with these latter two conditions. (2.4.2). 
2.4.1. See storyboard (Fade into illustration of a normal thyroid with the characteristics as text overlay)
2.4.2. See storyboard (Enlarge the thyroid symmetrically into a butterfly shaped thyroid and add text as cued: 
Endemic Hypothyroidism due to Iodine Deficiency
Autoimmune Disorder: Graves’ disease or Hashimoto’s thyroiditis

2.5. It should be noted that a goiter might be euthyroid, which indicates normal thyroid hormone levels, hyperthyroid, or hypothyroid (2.5.1). However, hyperthyroidism or hypothyroidism rarely manifests as a palpable goiter in isolation. Therefore, diagnosing thyroid disease requires a detailed understanding of the symptoms and physical exam findings associated with these conditions …(Editor: This is a long list, so pause for a couple of editinal seconds) (2.5.2).
2.5.1. See storyboard (Fade back into the illustration of a patient suffering from goiter, and add three rectangles with names - Euthyroid, Hypothyroid and Hyperthyroid)
2.5.2. See storyboard (Go back to normal neck and Expand the rectangles of Hypo and Hyperthyroid to create a split screen and add symptoms and physical exam finding for each on screen) 

2.6. Other than goiter, thyroid nodules may also be palpable. These are common and usually incidental; however, 10% turn out to be malignant. They may be single or multiple, and are most often firm and non-tender. 
2.6.1. See storyboard (Illustration with single and multiple thyroid nodule pops up as cued by the narration) 

3. Inspection and Palpation

3.1. Now that you have an idea of the structure and function of the thyroid gland, let’s go over the sequence of inspection and palpation steps for a thorough evaluation of this vital organ. 
3.1.1. Section Title Slide

3.2. [bookmark: _GoBack]Before the exam, thoroughly sanitize your hands using a disinfecting solution in view of the patient (3.2.1). Briefly explain the procedure you will perform…(Editor: Play the dialogue capture by the videographer) (3.2.2). 
3.2.1. MED: Doctor thoroughly washes their hands or applies topic disinfectant solution in the video of the patient. 
3.2.2. WIDE: Doctor engages in general conversation (this part is to cover the voiceover) and then explains that a thyroid exam will be performed. Record the dialogue here of doctor explaining as it will be played after the voiceover.  

3.3. Begin with inspection (LOWER THIRD: Inspection). Ask the patient to tip their head slightly back, and carefully inspect the anterior neck (3.3.1). If visible, the thyroid appears between the cricoid cartilage, which lies just beneath the protuberance of the thyroid cartilage also known as the Adam’s apple, and the suprasternal notch marked by the midline depression where the upper end of the sternum and clavicles meet (3.3.2). Check for symmetry, diffuse swelling, and obvious masses (3.3.4).
3.3.1. MED: Doctor inspect the patient's neck and gently tip the patient’s head slightly back  
3.3.2. CU: Doctor points to cricoid cartilage, then to the Adam’s apple and then to suprasternal notch, then to the sternum and then clavicles. PLEASE RECITE THE NARRATION WHILE SHOOTING TO GET THE CORRECT ALIGNMENT BETWEEN VIDEO AND VOICEOVER. 
3.3.3. CU: Still shot of the patient’s neck covering all the regions mentioned in 3.3.2	Comment by Station Nineteen: This shot was not captured, so just freeze frame at the end of the previous shot.
Note to Editor: Add TEXT as list: Symmetry, Diffuse Swelling, Obvious Masses

3.4. Offer the patient a cup of water and request to take a sip and swallow. Observe (3.4.1) as the cricoid cartilage, thyroid cartilage, and thyroid gland move up and down (3.4.2)
3.4.1. MED: Doctor offers a cup of water and patient takes a sip and doctor observes it carefully as the patient swallows
3.4.2. ECU:  As patient swallows, zoom in as the cricoid cartilage, thyroid cartilage, and thyroid gland move up and down

3.5. Next, proceed to palpation (LOWER THIRD: Palpation). Traditionally, this is done while standing behind the patient (3.5.1). Ask the patient to slightly flex their neck to relax the sternomastoid muscles (3.5.2). 
3.5.1. WIDE: Doctor walks around and positions him/herself behind patient 
3.5.2. MED: Doctor asks patient to flex their neck and patient does so

3.6. Reach around with both hands and use your fingers to identify the landmarks from top to bottom: mobile hyoid bone just beneath the mandible…moving down to feel the thyroid cartilage with its superior notch…followed by cricoid cartilage…further down you will feel tracheal rings, and lastly the suprasternal notch. 
3.6.1. CU: Reach around with both hands, and identify landmarks. PLEASE RECITE THE NARRATION THROUGHOUT THIS SHOT TO ALLOW PERFECT ALIGNMENT WITH THE VOICEOVER. 
Note to editor: Place an inset with the illustration of the thyroid highlighting different parts as cued by the voiceover. 

3.7. After identifying the landmarks, place your index fingers just below the cricoid cartilage (3.7.1).  Ask the patient to take another sip of water and swallow as before, and feel for (3.7.2) the thyroid isthmus rising up under your finger pads (3.7.3). The isthmus is not always palpable, but if it is, feel for size, shape, and consistency. Also note any nodularity or tenderness (3.7.4). 
3.7.1. CU: Doctor places index fingers below the cricoid cartilage.
3.7.2. MED: Doctor again offers a cup, and while palpating, asks the patient to take a sip and patient does so. 
3.7.3. ECU: Patient swallows as doctor feels for isthmus with finger pads.
Note to editor: Add an inset showing the illustration of thyroid from before, highlight the isthmus. 
3.7.4. FREEZE FRAME at the end of previous shot and add TEXT as list, as cued: size, shape, and consistency, nodules, tenderness

3.8. Lastly, palpate the thyroid lobes (3.8.1). Using the fingers of your right hand, gently move the trachea to the left and feel for the right lobe in the space between the trachea and sternomastoid muscle (3.8.2). 
3.8.1. MED: Doctor placing his one hand on patient neck. 
Note to editor: Add an inset showing the illustration of thyroid from before, highlight the lobes.
3.8.2. CU: Doctor uses the fingers of his/her right hand to gently move the trachea to the left and feel for the right lobe.
Note to editor: Add an inset showing the illustration of thyroid from before, highlight the trachea and sternomastoid muscle.

3.9. Similarly examine the left lobe (3.9.1). If a goiter is detected, listen for a bruit by placing the stethoscope over the lateral lobes. If a bruit is present, it most likely indicates hyperthyroidism (3.9.2).
3.9.1. MED: Doctor uses the fingers of his/her left hand to gently move the trachea to the right and feel for the left lobe…(Editor: Add a pause show the procedure for a bit longer than the narration)
3.9.2. MED: Doctor takes his/her stethoscope and places it over the lateral lobes.

4. Summary

4.1. You’ve just watched JoVE’s demonstration of a comprehensive thyroid examination. You should now understand the anatomical location of the thyroid, how a goiter presents itself, what to look for during inspection, and finally the landmarks that help in thyroid palpation.
4.1.1. Title slide – 4 panels, please use panels that represent the sections of the sentence. 

4.2. Remember, goiters and nodules are not uncommon (4.2.1), but their detection should always prompt further investigation and careful evaluation for the systemic signs and symptoms associated with both high (4.2.2) and low thyroid hormone levels (4.2.3). 
4.2.1. Reuse shot – 3.7.1
4.2.2. Reuse shot – 3.9.2
4.2.3. MED: Doctor asking the patient to hold the hand up and inspects for tremors. 

4.3. Thanks for watching!

