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Note to author: The talent, enacting as the patient, for this video needs to be elderly. 

1. Overview 

1.1. The peripheral vascular exam plays a key role in bedside diagnosis of the peripheral vascular disease.
1.1.1. Title Slide.

1.2. The prevalence of peripheral vascular disease or PVD increases with age and is a significant cause of morbidity in older patients. PVD includes peripheral artery disease or PAD and Chronic Venous Insufficiency or CVI. PAD is associated with cardiovascular and cerebrovascular complications.
1.2.1. Reuse shot 2.3.2 from the video
Note to editor: Add TEXT - Peripheral Vascular Disease and collapse it into PVD and add TEXT - PAD and expand it into Peripheral Artery Disease

1.3. When patients with PAD become symptomatic, they frequently complain of limb claudication, defined as a cramp-like muscle pain that worsens with activity and improves with rest. Whereas, patients with chronic venous insufficiency or CVI often present with lower extremity swelling, pain, skin changes, and ulceration.
1.3.1. FREEZE FRAME at the end of the previous shot:
Symptoms of PAD:
Limb Claudication - cramp-like muscle pain that worsens with activity and improves with rest
Symptoms of CVI:
Lower extremity swelling, pain, skin changes, and ulceration

1.4. When the diagnosis of PVD is being considered, every examiner should follow the proper peripheral vascular exam technique, though the extent of the exam depends on the suspicion of the underlying PVD. 
1.4.1. Reuse shot – 2.6.2 and 2.19.2

1.5. This video reviews the general steps for the vascular examination of the upper extremities… the abdomen …and the lower extremities.
1.5.1. Reuse shot – 2.5.1…2.14.1…2.17.1

2. Stepwise Procedure for a Comprehensive Peripheral Vascular Exam

2.1. Let’s go over the steps involved in a comprehensive peripheral vascular physical examination.
2.1.1. Section Title Slide

2.2. Prior to the examination, have the patient put on a gown; this investigation should never occur through clothing (2.2.1). Wash your hands thoroughly before meeting the patient (2.2.2).
2.2.1. MED: B-roll: Patient wearing a gown seated on the exam table, 
2.2.2. MED: Doctor washing hands.

2.3. Upon entering the room (2.3.1), first introduce yourself and briefly explain the procedure you’re going to conduct (2.3.2). Check the patient’s blood pressure is in both arms (2.3.2)
2.3.1. WIDE: Doctor entering the room where the patient is already seated. 	Comment by Station 5: I believe, these shots were combined. 
2.3.2. MED: Doctor introduces himself to the patient and then explains the procedure he is going to conduct
2.3.3.  MED: Doctor recording the blood pressure 

2.4. After recording the blood pressure, start with the vascular exam of the upper extremities (2.4.1). Request the patient to lie supine on the exam table, with the head raised to a comfortable position. Expose the entirety of both arms and begin with visual inspection (2.4.2). Note symmetry, color, hair pattern, size, skin changes, nail changes, varicosities, muscle wasting, and trauma (2.4.3). 
2.4.1. Title Card – The Upper Extremities	Comment by Station 5: Since these title cards will appear at least three in this video, we can make them interesting by playing the beginning part of the next clip with a masking frame overlay, similar to the thanks for watching animation for clinical skills collection, and we can also use the human silhouette with major arteries as an element on these title cards. Please feel free to call me when you start working on this part – Dipesh.   
2.4.2. MED: Doctor asks the patient to lie down with the head raised to a comfortable position and helps the patient to expose the entirety of both arms. 
2.4.3. MED: B-roll: Patient lying down with both arms exposed	Comment by Station 5: After looking at the footage I would suggest freeze framing at the end of the previous shot and not use this. Since with video playing in the background, it becomes difficult to concentrate on the text overlay. 
Note to editor: Add TEXT as a list:
Symmetry, Color, Hair Pattern, Size, Skin Changes, Nail Changes, Varicosities, Muscle Wasting, Trauma

2.5. Next, palpate by using the back of the fingers to assess skin temperature. Examine from distal to proximal, comparing one side to the other (2.5.1). Then, assess capillary refill by applying firm pressure over the distal first or second digit for five seconds. Release pressure (2.5.2) and count how many seconds it takes for the normal skin color to return (2.5.3).
2.5.1. MED: Doctor palpating with the back of both of his hand on the arm at a 3-4 spots, from distal to proximal. 
2.5.2. CU: Doctor performing the capillary refill test on 1st or 2nd digit
2.5.3. MED (over doctor’s shoulder): Doctor performing the capillary refill test and looking at the watch to count the seconds. 
Note to editor: Add TEXT:
Capillary Refill Time (CRT) < 2 sec  Normal
Capillary Refill Time (CRT) > 5 sec  Suggests PVD

2.6. Following that, palpate for edema over the dorsum of the hands using firm pressure for at least two seconds. If present, palpate proximally, noting the extent and distribution of the edema, and whether or not it is pitting (2.6.1). Grade the edema as trace, mild, moderate, or severe (2.6.2).
2.6.1. CU: Doctor palpating for edema on the dorsum for at least 2 sec and then moving proximally noting the extend and distribution and whether or not its pitting.
Note to videographer: Record this for enough duration to cover three sentences. 
2.6.2. MED: Doctor palpating for edema on the dorsum and moving proximally.
Note to editor: Add TEXT: Trace/ Mild/ Moderate/ Severe

2.7. Next, palpate the major arteries of the upper extremities. While palpating the pulse, note the intensity, rhythm, and symmetry as compared to the other side  (2.7.1). Useful terminology to describe the pulse intensity includes absent, diminished, normal, or bounding. If unsure, compare the patient’s pulse to your own pulse (2.7.2).
2.7.1. MED (over doctor’s shoulder): B-roll: Doctor starting palpating the arm arteries. 	Comment by Station 5: I’m not sure what happened here, but the doctor is pointing to landmarks in 2.7.1 and 2.7.2, which is supposed to be in the following shot. Anyway, 2.7 narration is like an overview sentence, so I feel that better approach would be to pick a frame from any of these takes where the doctor is beginning to palpate and add these text overlays as indicated in 2.7.1 and 2.7.2. 
Note to editor: Add the red layer and TEXT as list: 
Pulse Characteristics:
· Intensity
· Regularity 
· Symmetry
2.7.2. MED (different angle from previous shot): B-roll: Doctor starting palpating the arm arteries.
Note to editor: Add the red layer and TEXT as list:
Pulse intensity can be:
· Absent 
· Diminished
· Normal 
· Bounding

2.8. Always use anatomical landmarks to find the pulse. Start by locating the flexor carpi radialis tendon and then palpate the radial artery, which lies lateral to that tendon (2.8.1). Subsequently, locate the flexor carpi ulnaris tendon (2.8.2) and slightly lateral to it you can palpate the ulnar artery (2.8.3). 
2.8.1. CU: Doctor palpating the radial artery for 10 sec and then palpating the ulnar artery for next 10 sec	Comment by Station 5: These shots were messed up as the doctor forgot to palate the ulnar artery. So let’s follow the following sequence for this narration:

2.8.1 – slowly fade from the previous shot to the 2.8.1 tk1, which is a closeup. Then use the second part of this shot and match what doctor is saying in the video the narration. 

2.8.2 – Use the second part (NOT THE FIRST PART, as that’s INCORRECT hand) and listen when the doctor is pointing to ulnaris tendon

2.8.3 – Use the 2.7.1 tk 2 @0:44 – 49, this is the palpation of ulnar artery. 
Note to videographer: 2.8.1 is the main shot, while 2.8.2 is just a reference shot which will be used by the editors to add arrows 
2.8.2. CU: Doctor pointing to the flexor carpi radialis tendon, the flexor carpi ulnaris tendon, the biceps tendon. This is just a reference shot for the editors. 
Note to editor: Use 2.8.2 as a reference to add arrows when the narration mentions the different tendons in 2.8.1 and 2.9.1. 

2.9. Next, medial to the biceps tendon in the antecubital fossa, palpate the brachial artery (2.9.1). This artery can be followed proximally in the medial groove between the biceps and triceps muscles (2.9.2). For any artery, if no pulse is felt, vary the pressure, and then adjust your position, as there is variability in the path of each artery (2.9.3). 
2.9.1. CU: Doctor locates the tendon and then palpates the brachial artery in the antecubital fossa.	Comment by Station 5: Listen to what doctor is saying in the clip. He first shows where the tendon is and then palpates the brachial artery. Match it with the narration accordingly. 
2.9.2. MED: Doctor following the artery proximally between the biceps and triceps.
2.9.3. CU: Doctor palpating in one spot for brachial artery, then varying the pressure and adjusting the position slightly. 	Comment by Station 5: This shot was not recorded. So, if previous shot cannot cover the narration. I would suggest freeze framing. 

2.10. Lastly, if you planning to cannulate the radial artery, perform the Allen’s test (LOWER THIRD: Allen’s Test). Ask the patient to make a fist, (2.10.1) and apply sufficient pressure over the ulnar and radial arteries to occlude them (2.10.2). Then instruct the patient to open the fist (2.10.3), and note the pallor of the palm. Release the ulnar artery; if sufficient collateral flow is present, the palm should become pink again within 3 to 5 sec. Here we see a sluggish collateral flow (2.10.2), while on the other hand of the collateral flow was good (2.10.4). 	Comment by Station 5: Pause the shot before the patient opens the fist.	Comment by Station 5: For this place the 2.10.2 shot from where it was paused previously.  
2.10.1. MED: Doctor explaining to the patient that he is going to perform the Allen’s test and asks patient to make a fist	Comment by Station 5: The whole test was recorded. All we need the part where doctor is explaining and till the point the patient makes a fist.  
2.10.2. CU: Doctor applying pressure to occlude the arteries
2.10.3. MED: Doctor asking the patient to open the fist 
2.10.4. CU: On the other hand, patient’s opens the fist and then doctor releases the pressure on the ulnar artery and this leads to a color change of the palm from pallor to pink within 3-5 sec.  	Comment by Donroe, Joseph: In our patient, the Allen test revealed sluggish collateral flow on the right and good collateral flow on the left. We shot both for comparison.

2.11. This concludes the vascular exam of the upper extremities, now let’s move to the abdomen (2.11.1). Start by lowering the head of the table so that the patient is lying flat. Adjust the gown to allow sufficient exposure of the abdominal area (2.11.2).
2.11.1. Title card – The Abdomen 	Comment by Station 5: See my comment above regarding title cards. 
2.11.2. WIDE: Doctor lower the exam table to allow the patient to lie flat and then helping the patient adjust the gown to allow sufficient exposure of the abdomen

2.12. First, inspect for dilated veins. If present, follow the procedure described in the text below (TEXT: See text for details) (2.11.1) 	Comment by Dipesh Navani: This was done as the procedure cannot be visualized without the pathology 
2.12.1. CU: B-roll: Patient’s abdomen

2.13. Next, locate the abdominal aorta, which is just above the umbilicus and slightly left of the midline (2.13.1). Then, palpate using 3 to 4 finger pads of both hands to apply slow and steady downward pressure. The hands should point cephalad and slightly toward each other. Once the pulse is encountered, gradually bring the fingertips closer together until the lateral walls of the aorta are felt. Measure the distance between the fingers (2.13.2).
2.13.1. CU: Doctor pointing to the area above the umbilicus, drawing the imaginary midline and pointing slightly left to that. Reciting the narration might help. 
2.13.2. CU: Using 3-4 finger pads of both hands, doctor applies slow and steady downward pressure in the aorta spot. Then, moving it slowly until the lateral walls of the aorta are felt and then stopping. Please perform this slowly so that we can align it with narration. Please recite the narration while shooting, so that we can align the narration and video easily. 	Comment by Station 5: 2 takes were recorded for this shot. I would suggest using both. Tk1 for the first part of the sentence and tk2 for the second part. See note below the shot. 
Note to editor: FREEZE FRAME at a couple of spots – when the narration says, “The hands should point…other”, and during the last sentence. Also, during the last sentence, add a double-headed arrow to highlight the distance between the fingers. 

2.14. Following palpation, use the diaphragm of the stethoscope to auscultate the aorta for bruits (2.14.1), while applying moderate pressure (2.14.2). 
2.14.1. MED: Doctor putting the stethoscope on and auscultating the aorta for bruits
2.14.2. CU: Doctor placing the diaphragm on the patient’s aorta while applying moderate pressure. 

2.15. Also, auscultate the renal arteries above the umbilicus and one to two inches lateral to the midline, followed by the iliac arteries below the umbilicus and one to two inches lateral to the midline.
2.15.1. CU: Doctor placing stethoscope on the two renal arteries and then on the two iliac arteries. Recite the narration to get the correct pacing of this shot.   

2.16. The last part of the vascular exam involves the lower extremities (2.16.1). Begin with inspection, by exposing the entirety of both legs, leaving the genitalia covered (2.16.2). Similar to upper extremities, look for changes in symmetry, color, hair pattern, size, skin changes, nail changes, varicosities, muscle wasting, and trauma (2.16.3). 
2.16.1. Title card – The Lower Extremities	Comment by Station 5: See comment above regarding these title cards
2.16.2. MED: Doctor/patient draping in a manner that the legs are exposed keeping the genitalia covered
2.16.3. MED: B-roll: Patient lying down with both legs exposed	Comment by Station 5: I would suggest freeze a frame in this shot before adding the list of texts. 
Note to editor: Add TEXT as a list:
Symmetry, Color, Hair Pattern, Size, Skin Changes, Nail Changes, Varicosities, Muscle Wasting, Trauma

2.17. Also, palpate for temperature…(2.17.1) perform the capillary refill test… (2.17.2) and palpate for the presence of edema. This patient had a non-pitting edema of left leg (2.17.3). 
2.17.1. MED: Doctor palpating with the back of his hands on both the legs simultaneously.
2.17.2. CU: Doctor performing the capillary refill test on one of the toes.
2.17.3. CU: Doctor palpating for edema in one of the legs. 	Comment by Donroe, Joseph: Actor Size difference was recorded.

2.18. Thereafter, begin with palpation. First, locate the extensor hallucis longus tendon, and palpate the dorsalis pedis artery, which lies just lateral to the tendon (2.18.1). Next, pinpoint the medial malleolus, and posterior and inferior to the malleolus you’ll find the posterior tibialis artery (2.18.2).
2.18.1. CU: Doctor locating the tendon and palpating the dorsalis pedis artery	Comment by Station 5: Listen to the conversation in the video and align it with the narration accordingly. May need a few pauses or slowing the pace of the video. 
2.18.2. CU: Doctor locating the malleolus and palpating the posterior tibialis artery	Comment by Station 5: Again, listen to what doctor is saying and align the shot with the narration accordingly. 
2.18.3. CU: Reference shot like 2.8.2: Doctor, while reciting, pointing to the extensor hallucis longus tendon and medial malleolus.	Comment by Station 5: This can be skipped. 
Note to editor: Add an arrow to highlight tendons as cued by the narration using 2.18.3 as reference  

2.19. After that, palpate the popliteal arteries (2.19.1). For that, place both thumbs on the patellar ligament and wrap your fingers around the knee, such that the fingertips land in the middle of the popliteal fossa, and slightly flex the patient’s knee (2.19.2). If there is difficulty identifying the pulse, gradually flex the knee in 15° intervals while continuing to palpate (2.19.3). 
2.19.1. MED: Doctor flexing the knee slightly. 	Comment by Station 5: The whole test was recorded here. You can just use the first couple of seconds so that the angle is a bit wider between the preceding and succeeding shot. 
2.19.2. CU: Doctor placing both thumbs on the patellar ligament and wrapping his fingers around the knee, such that the fingertips land in the middle of the popliteal fossa. 
2.19.3. CU: Hands in the same position as the previous shot, palpating and simultaneously flexing the knee in 15-degree intervals 2-3 times. 

2.20. If unable to encounter the pulse in this position, have the patient turn to the prone position, flex the knee, and support the lower extremity (2.20.1). Now place your hands on either side of the knee and use the thumbs to palpate the popliteal artery (2.20.2).
2.20.1. WIDE: Doctor asking the patient to turn around and lie on his/her stomach, then doctor flexes the knee, while supporting the lower extremity.  
2.20.2. CU: Doctor placing his hand on either side of the knee and using thumb to palpate the popliteal artery. 

2.21. Next, palpate the femoral arteries, just inferior to the inguinal ligament, approximately midway between the anterior superior iliac spine and the symphysis pubis.
2.21.1. CU: Doctor palpating the femoral arteries on both the legs sequentially. 
2.21.2. CU: Reference shot: Doctor, while reciting, pointing to the inguinal ligament, the anterior superior iliac spine and the symphysis pubis. 	Comment by Station 5: This reference shot was well recorded. Try to add arrows on the basis of this shot in the previous shot. If that’s not possible, I think just using 2.21.1 for the whole narration is also okay. 
Note to editor: Add arrows for each structure as it is cued using 2.21.2 as a reference shot. 

2.22. Lastly, auscultate the femoral arteries using the bell or diaphragm (2.22.1), while applying light pressure, so as not to artificially induce a bruit (2.22.2).
2.22.1. MED: Doctor putting the stethoscope on and auscultating the femoral arteries. 
2.22.2. CU: Doctor auscultating the femoral arteries. 

2.23. VO- NO NEED TO RECORD THIS. “This concludes the general peripheral vascular exam. If peripheral artery disease is suspected then you should perform special maneuvers like the Buerger’s test. In patients with varicose veins, in order to localize the site of incompetent valves, one should perform the Brodie-Trendelenburg test, the cough test to detect reflux at the sapheno-femoral junction, and the Perthes test. The procedures for these maneuvers are described in the accompanying text.”
2.23.1. MED: Doctor reciting this whole dialogue on camera. 


3. [bookmark: _GoBack]Summary

3.1. You’ve just watched JoVE’s video on the peripheral vascular exam. This video reviewed a systematic method and proper technique of vascular examination of the extremities and the abdomen. 
3.1.1. Title slide.

3.2. Like all aspects of the physical exam, practice is critical for improving accuracy, and an understanding of the relevant anatomy is important to a successful examination and interpretation of the exam findings.
3.2.1. Reuse shot – 2.7.1 and 2.8.1

3.3. As always, thanks for watching!	



