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Purpose: The object of this study was to investigate the difference in torque and pullout strength between
the standard anchor insertion (5.0 mm) with a small awl (3.7 mm) and larger anchor insertion (6.5 mm),
with a standard awl (5.0 mm) in osteoporotic humeral head.

Materials and Methods: The embalmed 24 paired cadaveric shoulders were assigned to either Group A
or B. After measuring the bone mineral density (BMD) of the ROI (region of interest) in the humeral
head, 5.0 mm suture anchors were inserted using a 3.7 mm awl in Group Al, and the same 5.0 mm
anchors were inserted using a 5.0 mm awl in Group A2. The 5.0 mm anchors were inserted using a 5.0
mm awl in Group B1, and 6.5 mm anchors were inserted using a 5.0 mm awl in Group B2. We measured
the torques at the time of the anchor insertion and pullout strengths.

Results. There was no significant difference in the BMD between the groups. The torque of Al (20.6
cN-m) was significantly higher than that of A2 (13.2 cN-m), and the torque of B2 (20.8 ctN-m) was sig-
nificantly higher than that of B1(12.1 cN-m). However, the difference in the increased torque between
group A and B was not significant. The pullout strength of Al (204.2 N) was significantly higher than
that of A2 (152.9 N), and the pullout strength of B2 (210.9 N) was significantly higher than that of B1
(149.5 N). However, the difference in the increased pullout strength between Group A and B was not sig-
nificant.
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Conclusion: In severe osteoporosis, the use of a larger suture anchor with a standard aw! increased the
torque and pullout strength significantly, in comparison to the use of the same sized suture anchor and
awl. If there is an inadequate interval between the anchors on the greater tuberosity, the use of a 3.7 mm
awl and 5.0 mm anchor will be beneficial compared to that of a 5.0 mm awl and 6.5 mm anchor, consid-
ering that an increase in the pullout strength does not depend on the awl size.
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Fig. 2. The ROI (Region of Interest) was determined and cancellous BMD (bone mineral density) was calculated.
(A) The ROI was determined approximately on axial, sagittal and coronal image. (B) An 6 mmx 10 mm rectangle
was placed at the ROI on coronal and sagittal image, 6 mm diameter circle on axial image.

Fig. 3. The torque wrench and anchor-insertion rod. (A) The torque wrench. (B) The anchoring device was modified
and cut at the shaft to fit into the torque wrench. (C) The end of the rod was assembled with the torque wrench.



Fig. 4. The specimen was fixed in the custom-made jig.
The direction of suture pull was perpendicular to the angle
of anchor insertion.
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Table 1. Torque at the time of suture anchor insertion and pullout strength

Torque Difference Pullout strength Difference
Group Al 206 = 1.6cN-m 76 £20cN-m 204.2 + 186N 51.3 + 19.6 N
Group A2 132 +£22cN-m 1529 = 17.3N
p-value <0.001 ns* <0.001 ns*
Group B1 121 +1.2cN-m 87+ 17cN-m 1495 + 134N 615+ 17.1N
Group B1 208 =23cN-m 2109 = 19.2N
p-vaue <0.001 <0.001

Group Al: use of 3.7 mm awl and 5.0 mm suture anchor insertion
Group A2: use of 5.0 mm awl and 5.0 mm suture anchor insertion
Group B1: use of 5.0 mm awl and 5.0 mm suture anchor insertion
Group B2: use of 5.0 mm awl and 6.5 mm suture anchor insertion

*ns: not significant
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