ORIGINAL ARTICLE

PISSN 1598-3889 - eISSN 2234-0998
J Korean Soc Surg Hand 2012;17(4):173-182.

JOURNAL OF THE KOREAN SOCIETY FOR

SURGERY OF
THE HAND

Absorbable Barbed Suture for the Repair of

Tendo Calcaneus in Rabbits

Jaegon Kim, Sung-Tack Kwon
Department of Plastic and Reconstructive
Surgery, Seoul National University College of
Medicine, Seoul, Korea

Purpose: A barbed suture used in flexor tenorrhaphy can maintain prolonged
strength despite absorption of the suture material and allows knotless repair
with tendon-barb adherence along the suture’s entire length. The purpose of
this study was to evaluate the strength of the tendon and its histologic analysis

after tenorrhaphy using barbed sutures.

Methods: Forty-two New Zealand rabbits were used in this study and were
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divided into experimental and control groups. In the experimental group, knot-
less repair of the tendons was performed using absorbable barbed sutures. In
the control group, a 4-stranded double-modified Kessler tenorrhaphy was per-
formed using non-absorbable monofilament sutures. The force to failure for
each tendon was measured immediately after tendon repair and at 1 week, 4
weeks, and 8 weeks after the repair. Microscopic analysis of the tendons was
performed at 1 week, 4 weeks, and 8 weeks after their repair.

Results: Eight weeks after tendon repair, the force to failure value of the rabbits

in the experimental group (144.02+10.21 N) was significantly higher than that
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of the rabbits in the control group (125.26+8.75 N) (p=0.032). The difference in
the value during the periods was not statistically significant. Histologic findings
showed increased foreign body reaction in the tendons of the experimental

group and sustained inflammation in those of the control group.

Conclusion: With respect to load to failure and the degree of inflammation, the

use of absorbable barbed suture resulted in better tendon repair than the con-

ventional non-absorbable suture.
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Fig. 1. Photo of 2-0 Quill suturbe. (A) Entire picture. (B) Close-up picture ( x 10).

Fig. 2. Intraoperative photographs. (A) Tenotomy after careful dissection of the tendo calcaneus. (B) Picture taken after
tendon repair.
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Fig. 4. lllustration of barbed suture tenorrhaphy. (A) Schematic of bidirectional barbed suture with central unbarbed seg-
ment and opposing barbed segments. (B) Central segment aligned in the gap between cut tendon ends. (C) First needle
advanced through tendon, parallel to the direction of the fibrils, for a distance of 0.5 cm, and secured with two fransverse
passes perpendicular to the direction of the tendon fibrils. (D) Needle advanced parallel to the fibrils to cross injury site.
(E) Two additional transverse passes made to anchor the suture. (F) Process repeated with second needle in opposite end
of tendon to complete symmetric knotless three-strand repair.
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Fig. 5. Eight weeks after repair. (A) Gross picture of a harvested tendon 8 weeks after its repair with Quill sutures.

Fibrous adhesion, which were seen at the 4th week decreased. (B) Tendon harvested 8 weeks after its repair using
Prolene shows decreased fibrotic material but seems slightly more severe than the Quill group of the same period.
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(Table 1, Fig. 6).
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Table 1. Force until tendon failure (N)
Wk Animal

0 1
2

4
5
Mean+SD
p-value

Mean+SD
p-value
8 1

Ol AW N

Mean+SD
p-value

Experimental Control
66 64
64.3 65.1
62.1 66.7
67.2 63.3
65.3 55
64.98+193 62.82 +4.56
042
19.2 222
26.1 148
15 17
15.2 20.1
18.1 19.1
18.72+4.51 18.64 +2.85
>0.99
87 88.1
102.7 789
79 773
95 1131
107.2 998
9418+1145 9144 +15.06
0.69
143.2 1311
148.3 118.2
152 1271
130.1 1371
136.5 135
144 .02 +10.21 12526 +8.75
0.032

SD: standard deviation.
Mann-Whitney U test was used for statistical analysis.

Experimental

*-"- Control

Experimental

""" Control

0 1 4 8 (Wk)

Fig. 6. Force until failure. All values depicted are means with
standard deviations. Significant differences are indicated by
asterix (*p<0.05).
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Fig. 7. Optical microscopy findings 1 week after tendon repair. (A) Experimental group. Around the suture hole, fibroblast
proliferation is associated with inflammatory cell infiltration. Focal edematous changes make gaps between new fibrotic
layer and mature collagen layer. Inflammation degree is (++). H&E, x 200. (B) Control group. Microscopic changes are
similar to those of experimental group. Edematous changes are more severe compared to the experimental group.
Inflammation grade is (++). H&E, x 200.

Fig. 8. Optical microscopy findings 4 weeks after tendon repair. (A) Experimental group, newly formed collagen bundles
are seen adjacent to the inflammatory cells. H&E, x 200. (B) Experimental group, Amorphous hyaline materials (*) are sur-
rounded by mononulcear cells and they together are forming granuloma-like lesions. Overall inflammation is (++) to
(+++). H&E, x400. (C) Control group. Inflammatory cell infiltration in the area of fibrolastic proliferation is more severe
than that of the 1st week. The orientation of the collagen bundles is not mature. H&E, x 200. (D) Control group has no
signs of amorphous hyaline materials. The overall inflammation was (+++). H&E, x400.
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Fig. 9. Optical microscopy findings 8 weeks after tendon repair. (A) Experimental group. Regenerating area is composed of
fibroblasts with few inflammatory cells. There are also very small undigested pieces of amorphous material (*). H&E, x400.
(B) Experimental group. Most collagen bundles are similar to normal in terms of arrangement. But still fibroblasts and cap-
illaries lined with plump endothelial cells are present. Overall inflammation is (+). H&E, x400. (C) Regenerating area
shows proliferated capillaries with somewhat irregular budding and still scattered fibroblasts are present. H&E, x 200. (D)
Control group has deposition of relatively mature pattern fibroblast and collagen (arrows). The overall inflammation was (+)
to (+-+). H&E, x400.
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