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Appropriate suture selection has a 
profound impact on wound healing, 
infectious risk and scar formation. 

This is a biomechanical study 
aimed to look at tensile strength of 
various suture in regards to:
- Optimal number of suture knots 
- Compare surgeon and sliding 

knots 

Six different sutures were tested: 
Monocryl 2-0, Ethilon 2-0, Ethilon 3-0, 
PDS 2-0, Vicryl #2, Vicryl 2-0. Each 
suture was loaded in tension to failure 
using either a sliding knot or a surgeon’s 
knot, with two, three or four knot throws 
performed by hand (Figure 1).  Failure 
was defined as the peak load when the 
knot slipped or the suture broke.

- Six different sutures were analyzed of varying sizes, using both a surgeon knot and sliding knot. 
- Statistical Analysis looked at several factors:

- Knot type (surgeon compared to sliding)
- Number of throws (two, three and four).
- Combinations of these factors were assessed to determine any confounding factors.

* Denotes statistical significance (p < 0.01) 

Graph 1. Comparison of maximum load 
(N), based on number of throws

Graph 2. Incorporates number of throws, as 
well as type of knot. This shows four surgeon 

knots to have the highest maximum load 

Graph 3. Comparison of maximum load (N), 
based on suture type and number of throws

Graph 4. Graph of mean trend of the max load 
(N) for number of throws by knot type

Tensile strength = “force a material can 
withstand before breaking.” 

For this study, knot failure was defined as 
suture breaking or knot slipping , as this 
would constitute failure within the context 
of wound closures. 

The results showed, on average for all 
suture, that four knot throws provide 
greater tensile strength leading to 
prolonged period prior to knot failure, 
when compared to two or three throws 
alone. 

Surgeon knot (4) had 
higher maximum load for 
all suture and number of 
knots, compared to 
sliding knot (3).

Reinforces that four knot throws, reaches 
optimal tensile strength and knot security prior to 
knot or suture failure, for all tested suture 
material.

Furthermore, surgeon knot has increased 
maximum load compared to sliding knot. 

Additional knot throws can increase risk for 
suture prominence, especially in areas of thin 
soft tissue coverage, and for microbial infection. 

Figure 1 Test 
set up showing 
the suture tied 
around two ¼” 
rods attached to 
the Instron test 
machine.
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