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Needle Safety Report

FDA determined that the risk of "blind suture placement (could result) in femoral vessel puncture/laceration and/or femoral nerve damage" and requires an IDE Clinical Trial to quantify the risk.  

This section addresses the technical issues.

The needle specifically chosen for the Z stitch placement is an Ethicon J195. It is a Coated Vicryl, undyed and braided suture with a reverse cutting needle, which has a half circumference of 40 mm. From tip to hub end it measures 30 mm. This makes the maximum needle penetration depth 14 mm. The curved geometric design of the needle forces it to penetrate in a semi-circular direction, controlling maximum depth of penetration (Figure 1).
























Figure 1
 
[image: ][image: ]When the needle holder is attached to the hub end, the throw depth decreases by 2 mm, resulting in a maximum throw depth of 12 mm (Figure 2).

Figure 2
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The anatomy of the common femoral triangle has been well documented by many modalities, particularly Gray's Anatomy (Figure 3). 

The CFA is closest to the skin surface.

Figure 3
Gray’s Anatomy 37th Edition, page 782
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Contrasted CT and ultrasound best demonstrate the relationship of the common femoral artery (CFA) to the common femoral vein (CFV) and the common femoral nerve (CFN).

The depth of the CFA below the skin surface varies from approximately 1.5 cm to 8 cm, depending on patient size.

A contrasted CT of a 5’10”, 172 lb. (79 kg) 65-year-old male demonstrates the depth of the CFA to be 39 mm (Figure 4).






Figure 4


The CFA measures 3.5 – 4.0 cm from the level of the inguinal ligament to its bifurcation into the superficial and deep femoral arteries. (Figure 5) The optimal location for an arteriotomy stick is in the distal (lower) one third of the CFA, well below the inguinal ligament. 

Figure 5


The CFV is slightly medial, but primarily posterior (beneath) the CFA (Figure 6).

Figure 6


The CFN is lateral and posterior (beneath the CFA). It is separated from the CFA by a portion of the psoas major muscle (Figure 7).

Figure 7


Knowledge of this anatomy determined the choice of needle to be utilized for placing the Z stitch. The curved geometric design of the needle with needle holder inherently precludes a depth greater than 12 mm. As a result, the needle cannot normally impact the depth of the CFA. With the CFV and CFN anatomically positioned posterior (beneath) the level of the CFA, it is virtually impossible to impact either of these structures. The needle penetrates only soft tissue below and above the arteriotomy site (Figure 8).

Figure 8 (below (top) & above (bottom) the arteriotomy site)
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The IFU was modified so that when indicated, for example with very thin patients, the sheath is raised, lifting subcutaneous tissue up and away from the CFA.

Prior to placement of the Z stitch, the obturator is placed back inside the sheath (Figure 9). 

Figure 9[image: C:\Documents and Settings\Lou\My Documents\My Pictures\Site Seal 2\DSC_7776.JPG]Sheath 
Obturator


The procedure provides additional safety protection to the CFA, especially in an extremely thin patient.  The obturator has a thick braided wall, designed to minimize trauma to the arteriotomy site during sheath placement (Figure 10). 


Figure 10[image: C:\Documents and Settings\Lou\My Documents\My Pictures\Z Stitch\DSC_1171.JPG]Sheath
Obturator


The braided wall provides resistance in case the needle tip tries to penetrate the CFA. 

If the arterial wall is touched by the needle point, the subsequent Site Seal™ pressure all along the artery from the insertion site and past the access site is sufficient to allow normal clotting to close the pinprick. 

The stiffness of the braided wall allows the physician to physically move the CFA slightly in any direction. This movement can enhance the visual and tactile location of the CFA, optimizing placement of the Z stitch and proper alignment of the Site Seal device. 
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