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1. Overview 

1.1. A lymph node examination forms an essential part of an evaluation for infectious disease and cancer. 
1.1.1. Title Slide.

1.2. The lymphatic system is comprised of organs including the spleen, lymphatic channels and lymph nodes. The channels are responsible for returning the lymph – formed from extracellular fluid - back to the venous circulation.  
1.2.1. See storyboard (The anatomy of the lymphatic system will be represented, refer to manuscript figure 1.) The editors can make it appear as if it is being drawn on the body.
1.2.2. See storyboard – Slowly zoom in on the region where the lymph vessels meet the subclavian veins     

1.3. On its way, the lymph encounters multiple lymph nodes. These nodes consist of highly concentrated clusters of lymphocytes, which play a critical role in maintaining immunity.
1.3.1. See storyboard – Show a lymph vessel and then show a lymph node. 

1.4. Most lymph channels and nodes reside deep within the body and are too small to be assessed by physical examination (1.4.1).  However, superficial, larger nodes – over about one centimeter - can be palpated and assessed. Such nodes are primarily located in the neck, axillae, and inguinal areas (1.4.2).
1.4.1. See storyboard – zoom out and again show the whole lymphatic system
1.4.2. Reuse shots – 2.7.1, 3.4.1. and 4.4.1 (Reuse each shot when cued by the narrator. Each shot should be reused to match the corresponding text as follows: 2.7.1.-“necks”, 3.4.1.- “axillae”,  4.4.1. - “inguinal areas.”) 

1.5. Lymph nodes in these areas normally present as soft, smooth, movable, non-tender, bean-shaped structures imbedded in the subcutaneous tissue.
1.5.1. CU: Front view of the doctor palpating the neck area nodes with the patient’s head tilted upwards causing a stretched neck.  
Note to editor: Add the following text when cued by the narration: soft, smooth, movable, non-tender, bean-shaped.

1.6. However, sometimes nodes may become enlarged, fixed, firm, and/or tender depending on the pathology present. This condition is referred to as “lymphadenopathy”, and it usually indicates an infection or, less commonly, a cancer in the area of lymph drainage. 
1.6.1. Reuse shots – 2.8.1 – Replace the previous list with following, as cued by narration:
Enlarged
Fixed
Firm                   Lymphadenopathy Infection or Cancer
Tender


1.7. This video will review the anatomical location of the key lymph nodes (1.7.1) as well as demonstrate the procedural steps of this examination (1.7.2).  
1.7.1. Show the illustration of the axillae lymph nodes from 3.2.1
1.7.2. Reuse shot – 3.5.1.

2. Lymph Nodes of the Head and Neck

2.1. Let’s begin by briefly reviewing the lymph nodes in the head and neck area (2.1.1.). The list of palpable nodes in this region is extensive including the preauricular and posterior auricular nodes located in front and behind the ear, respectively, the mastoid node positioned superficial to the mastoid process and the occipital nodes found at the base of the skull.  
2.1.1. Section Title Slide
2.1.2. See storyboard (The necessary anatomy and corresponding text will be represented.) 

2.2. Around the mandible are the tonsillar nodes, the submandibular nodes, and the submental nodes. Another group of nodes surround the sternomastoid muscle. These include the superficial and deep cervical nodes.  
2.2.1. See storyboard (The necessary anatomy and corresponding text will be represented.) 

2.3. The last groups of nodes are the clavicular nodes, including the supra- and the infra-clavicular nodes.  The infraclavicular nodes are also known as the apical nodes.
2.3.1. See storyboard (The necessary anatomy and corresponding text will be represented.) 

2.4. Upon entering the examination room, introduce yourself and briefly explain the maneuvers you’re going to conduct (2.4.1). Before beginning with the examination, sanitize your hands by using topical disinfectant solution (2.4.2). 
2.4.1. WIDE: Doctor enters examination room, introduces him or herself and explains examination maneuvers. 
2.4.2. MED: Doctor washing hands.
[bookmark: _GoBack]
2.5. Start by asking the patient to flex their neck slightly forward (2.5.2) and inspect for noticeably enlarged nodes (2.5.3.). 
2.5.1. MED: Doctor requesting the patient to flex their neck and patient doing so. 
2.5.2. CU: of the neck regions that doctor inspects for visible node enlargement
   
Note to editor: For points 2.6 – 2.11, whenever the particular node is mentioned, briefly bring up an inset showing the illustration from 2.1.2 – 2.1.3 and highlight the node being discussed. This will help in reinforcement of the anatomical location. 

2.6. Following inspection, palpate the preauricular node located in front of the ear (2.4.1). Throughout the exam, palpate using the pads of your index and middle fingers to note the (2.6.2) size, shape, number, pliability, texture, mobility, and tenderness of nodes bilaterally (2.6.3). 
2.6.1. MED: Doctor, using both hands, palpates the preauricular node, in front of the ear.
2.6.2. CU: Doctor palpating the preauricular node with pads of the index and middle fingers. 
2.6.3. FREZZE FRAME and add the list as cued: size, shape, number, pliability, texture, mobility, and tenderness 

2.7. Next, move to the posterior auricular node located behind the ear followed by the mastoid node located superficial to the mastoid process, and the occipital nodes found posteriorly at the base of the skull.
2.7.1. CU: Side view: Doctor, using both hands, palpates the posterior auricular node behind the ear and then the mastoid node superficial to the mastoid process and lastly the occipital nodes at the base of the skull. Recite the narration to get the correct pacing and enough footage. 

2.8. Then move onto the tonsillar nodes located at the angle of mandible, the submandibular nodes that lie midway between the angle and tip of the mandible, and the submental nodes located a few centimeters from the tip.
2.8.1. CU: Doctor, using both hands, palpates the tonsillar nodes, submandibular nodes and the submental nodes. Recite the narration to get the correct pacing

2.9. Next, palpate the superficial cervical nodes situated beneath and anterior to the sternomastoid muscles.  (2.9.1). The deep cervical nodes are rarely palpable (2.9.2).
2.9.1. MED: Doctor, palpates the anterior cervical nodes and superficial cervical nodes. Recite the narration to get the correct pacing
2.9.2. FREEZE FRAME at the end of the previous shot, just show the inset with the deep cervical nodes. 

2.10. This is followed by palpation of the posterior cervical nodes located between the anterior edge of the trapezius and posterior edge of the sternomastoid muscles.
2.10.1. MED (over the doctor’s shoulder): Doctor, using both hands, palpates the posterior cervical nodes. Recite the narration to get enough footage.

2.11. Finally, palpate the supraclavicular nodes found deep within the angle formed by the sternomastoid muscle and clavicle, and the infraclavicular, or the apical nodes, located on the underside of the clavicle.  
2.11.1. CU: Doctor, using both hands, palpates the supraclavicular and infraclavicular nodes. Recite the narration to get enough footage.

3. Axillae and Upper Extremity

3.1. Following palpation of the head and neck nodes, move to the axillae and upper extremities. 
3.1.1. Section Title Slide

3.2. The three groups of axillary nodes – lateral, subscapular, and pectoral – drain their lymph into the central axillary nodes that lay deep within the axillae. The central nodes, in turn, drain lymph into the apical and supraclavicular nodes.
3.2.1. See storyboard (The necessary anatomy and corresponding text will be represented.)  

3.3. Of the four axillary groups, only the central nodes are usually palpable (3.3.1). Since most breast cancers drain here, the axillary and clavicular lymphatics need to be examined more carefully in women (3.3.2). Most parts of the upper extremities drain more or less directly into the axillary lymph nodes (3.3.3). One exception is drainage from the ulnar aspects of the hand and forearm, which first encounters the epitrochlear nodes above the elbow (3.3.4).
3.3.1. – 3.3.4. See storyboard (The necessary anatomy and corresponding text will be represented.)  

3.4. To examine the left axillary nodes, (3.4.1.) position yourself in front and to the left of the seated patient (3.4.2). Gently grasp the patient’s left wrist or elbow and slightly abduct the arm.  Inform the patient that the following maneuver may feel slightly uncomfortable (Editor: Play the dialogue captured in the clip) (3.4.3.).                                 	Comment by Station 16: Looking at the clip, this may not be possible. If it is not possible, then do not play the dialogue. 
3.4.1. WIDE: Doctor instructs patient to sit down, patient then sits down (the doctor should NOT be standing on the left, front side of the patient). 	Comment by Station 16: Although this shot was acquired it looks odd since the patient has been seated for the entire first section. Therefore, the VO was modified and this shot can be skipped. 
3.4.2. WIDE: Patient gets comfortable and Doctor moves to the left, front side of the patient.
3.4.3. MED: Doctor carefully supports the patient’s left arm at the wrist or elbow (doctor’s choice) and informs the patient that the following maneuver may feel slightly uncomfortable. Record the dialogue here. Make sure this shot has some additional conversation to cover the narration before the actual dialogue. 

3.5. Move your right hand high up into the left axilla, just behind the pectoralis muscle (3.5.1.). With your fingers pointing toward the mid-clavicle, press them against the patient’s chest wall, and slide them downward to feel the central nodes (3.5.2.). Subsequently, you can palpate the apical and supraclavicular nodes if missed during the head and neck examination, (3.5.3).  
3.5.1. MED: Doctor moves his or her hand up the left axilla, just behind the pectoralis muscle.
3.5.2. CU: Doctor points his or her fingers toward the mid-clavicle, presses them against the patient’s chest wall, and slides them downward to feel the central nodes.
3.5.3. MED: Doctor palpates the infraclavicular and supraclavicular nodes. Editor: Bring up the inset of the illustration from 3.2 and highlight the infraclavicular and supraclavicular nodes, 

3.6. While supporting the patient’s left arm in the same position, palpate the patient’s epitrochlear nodes, which are located medially about three centimeters above the elbow.  
3.6.1. MED: Doctor supports the patient’s left arm and palpates the patient’s epitrochlear nodes. Editor: Bring up the inset showing the illustration from 3.3 highlighting the epitrochlear nodes. 

3.7. Repeat the entire examination on the patient’s right using your left hand.
3.7.1. MED: Doctor performing the same exam on the right side with left hand. Need not record the whole exam, just enough to cover this narration. 

4. Lower Extremities

4.1. With the patient’s axilla and upper extremity examination complete, proceed to the lower extremities.  
4.1.1. Section Title Slide

4.2. This region includes the superficial inguinal lymph nodes, which are located high in the anterior thigh and drain various regions of the legs, abdomen, and perineum. These nodes are often large enough to palpate, even when normal, and can be subdivided into two groups: the horizontal group located just below the inguinal ligament and the vertical group located just below the femoral artery pulse.
4.2.1. See storyboard (The necessary anatomy and corresponding text will be represented.) 

4.3. In order to palpate these nodes, ask the patient to lay supine with their hips fully extended or slightly flexed.
4.3.1. WIDE: Doctor instructs the patient to lie in the supine position with his or her hips fully extended or slightly flexed (doctor’s choice) and patient doing so. 

4.4. Once the patient is comfortable begin palpating the horizontal group of nodes just below the inguinal ligament (4.4.1.). Move your hand along the entire length of the ligament taking note of the nodes’ size, shape and firmness (4.4.2).     
4.4.1. CU: Doctor palpates the horizontal group of nodes just below the inguinal ligament
4.4.2. CU: Doctor moves his or her hand the entire length of the inguinal ligament.

4.5. Finally, palpate the vertical group of nodes, which is medial to the horizontal group and just below the femoral artery pulse.
4.5.1. CU: Doctor palpates the vertical group of nodes, medial to the horizontal group just below the femoral artery pulse.  

4.6. This concludes the lymph node examination. Thank the patient for their cooperation.
4.6.1. WIDE: Doctor thanks the patient for their cooperation and request them to change back before discussing the findings.

5. Summary  
                    
5.1. You have just watched JoVE’s video documenting the lymph node examinations of patients’ head and neck areas, axillae, upper extremities and lower extremities. You should now understand the systematic sequence of steps that every physician should follow in order to conduct an effective lymph node exam.   
5.1.1. Section Title Slide

5.2. As always, thanks for watching!
5.2.1. See storyboard 

