
Purpose: Tendon-to-tendon attachment constructs for 
tendon reconstructions or transfers need to be secure 
in order to allow early mobilization postoperatively. 
This allows reduction of adhesions, increased range 
of motion and reduced rehabilitation protocols. 

The strength and stability of the repair is important as 
the load-bearing of the construct relies on the suture-
tendon interface until tendon healing has matured.
The purpose of this study was to biomechanically 
compare two common constructs secured with a novel 
mesh suture versus a nonabsorbable braided suture.

Introduction

• Bulk
• There were no significant differences in mean native or repair 

cross sectional area and no difference in relative bulk of the 
tendon coaptation site across tendon constructs or suture 
types. 

• Strength Testing (Table 1)
• The SP-STS constructs with mesh or ethibond had a higher 

peak load, peak load normalized to repair length, and stiffness 
compared to the PT constructs.

• The type of suture or tendon overlap (30 vs. 50 mm) in the SP-
STS constructs did not make a difference for any strength 
testing parameter.

• Gliding Resistance (Table 1)
• Mean gliding resistance: increase in the SP-STS-30m group 

compared to the PTm group.
• Peak gliding resistance: SP-STS constructs with mesh suture 

were greater than the PT groups with either mesh or Ethibond.
• No difference in mean or peak gliding resistance in the SP-

STS-30e group compared to all other constructs. 
• Suture type did not affect gliding resistance within the PT 

or SP-STS constructs.

•The SP-STS constructs are significantly stronger and 
stiffer compared to the PT constructs

•The SP-STS with mesh suture exhibited greater gliding 
resistance compared to the PT constructs

•Within each tendon coaptation construct group, 
Pulvertaft or SP-STS, the suture type did not affect 
any investigated parameters.

Conclusions

Constructs: 100 cadaveric tendons were used to 
create five different tendon coaptation constructs (10 
coaptations per group): Pulvertaft weave with a 
braided suture (PTe) or mesh suture (PTm), single-
pass, side-to-side (SP-STS) coaptation with mesh 
suture and 30 mm (SP-STS-30m) or 50 mm (SP-STS-
50m) tendon overlap and SP-STS with a braided 
suture and 30 mm tendon overlap (SP-STS-30e). The 
standard suture constructs used a 3-0 braided, non-
absorbable suture (Ethibond Excel, Ethicon Inc., 
Somerville, NJ). The mesh suture repair constructs 
used a 2-0 non-absorbable polypropylene mesh suture 
(Figure 1).
Outcomes: Cross sectional area, CSA (mm2), strength 
testing (Table 1), gliding resistance (N) (Figure 2) and 
failure type.
Statistical Analysis: Comparisons were made 
between groups using generalized linear models 
utilizing generalized estimating equations (GEE) taking 
into account the fact that multiple tendons were 
harvested from an individual. All statistical tests were 
2-sided, and p < .05 was considered significant.
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Figure 1: Mesh Suture. This suture consists of 
multiple woven polypropylene filaments used in the 
mesh suture constructs (DURAMESH; Mesh Suture 
Inc., Dorado, PR).

Figure 2: 
Tendon-to-
tendon 
coaptation 
constructs.
(A) Pulvertaft 
(PT)
with Ethibond 
(PTe), (B) PT 
with mesh suture 
(PTm), (C) (SP-
STS) with 30 mm 
overlap, 
Ethibond (SP-
STS-30e), (D) 
SP-STS with 30 
mm overlap, 
mesh suture 
(SP-STS-30m) 
and (E) SP-STS 
with 50 mm 
overlap, mesh 
suture (SP-STS-
50m). 

Figure 3: Gliding Resistance Testing Apparatus: The 
gliding resistance apparatus (A) and labeled diagram (B). 
Load cells are attached to the proximal and distal ends of the 
tendon, which is between the silicone membranes. The 
proximal load cell is attached to a mechanical actuator that 
pulls the tendon proximally and releases it to allow it to move 
distally under influence of a 4.9 N weight. Distal load cell is 
between the tendon and the 4.9 N weight. 

PTe PTm SP-STS-30m SP-STS-50m SP-STS-30e P-value1 Comparisons2

Load at 1 cm displacement (N) <0.001 30e > PTm, PTe
N 10 10 8* 9* 8* 50m > PTm, PTe
Mean (SD) 84.1 (20.6) 104.0 (32.0) 224.3 (69.8) 228.3 (73.4) 258.7 (73.3) 30m > PTm

Peak load (N) <0.001 50m > PTm, PTe
N 10 10 10 10 10 50m > 30e
Mean (SD) 116.8 (52.7) 131.2 (36.3) 298.6 (80.9) 361.6 (49.4) 270.9 (91.4) 30m > PTm, PTe

30e > PTm, PTe
Peak load normalized to repair length 
(N/mm) <0.001 30m > 50m
N 10 10 10 10 10 30m > PTm, PTe
Mean (SD) 3.7 (1.5) 4.1 (1.1) 9.7 (2.4) 7.3 (1.0) 8.8 (2.7) 30e > PTm, PTe

50m > PTm, PTe
Displacement peak load (mm) 0.063
N 9ͼ 9ͼ 9ͼ 10 10
Mean (SD) 17.8 (5.7) 21.4 (4.9) 19.2 (7.2) 16.5 (5.8) 13.7 (4.9)

Stiffness (N/mm) <0.001 30e > PTm, PTe
N 10 10 9 10 10 50m > PTm, PTe
Mean (SD) 12.5 (3.3) 20.2 (7.6) 33.3 (9.3) 44.0 (25.8) 50.8 (16.9) 30m > PTe
Mean Gliding Resistance (N = 10) 0.010 30m > PTm
Mean (SD) 1.8 (0.5) 1.7 (0.4) 2.4 (0.6) 2.3 (0.7) 2.2 (0.4)
Peak Gliding Resistance (N = 10) 0.002 50m > PTm, PTe
Mean (SD) 2.4 (0.7) 2.3 (0.6) 3.6 (1.1) 3.6 (1.3) 3.1 (0.7) 30m > PTm, PTe

•Failure type
•All PTe failed due to suture pull-out
•Majority of PTm (n=8) constructs failed due to suture 

pull-out, one with suture delamination and one failed at 
the tendon-clamp interface

•Majority of SP-STS-30e/SP-STS-30m constructs failed 
due to intrinsic tendon delamination through the sutures.

•SP-STS-50m constructs failed at the tendon-clamp 
interface (n = 7) or due to intrinsic tendon delamination 
through the mesh sutures (n = 3).

Results

Table 1: Strength testing and gliding resistance of the tendon constructs. PT = Pulvertaft, SP-STS = Single-pass, side-to-side, e = 
Ethibond, m = mesh, SD = standard deviation.1ANOVA F-test 2Pairwise comparisons performed using Tukey’s studentized range test.
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