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Abstract
PurposeThis study compared the clinical outcomes of open repair, percutaneous repair, and minimal incision repair by Achillon in ruptured Achilles tendon.

Materials and MethodsThe outcomes of 12 patients with open repair (group 1), 8 patients with percutaneous repair (group 2), and 10 patients with minimal incision repair by Achillon (group 3) from February 2013 to March 2016 were analyzed retrospectively. The postoperative clinical evaluations were done by the American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot score, Arner-Linholm scale, mid-calf circumference difference, one-leg heel raise difference, visual analogue scale (VAS) for postoperative scarring, time to return to work, and complications.

ResultsNo significant difference in the AOFAS ankle-hindfoot score, Arner-Linholm scale, and time to return to work was observed among three groups (p=0.968, 0.509, and 0.585). The mean differences in the mid-calf circumference in groups 1, 2, and 3 were 1.09, 0.73, and 0.58, respectively; groups 2 and 3 were significantly higher than group 1 (p=0.002). In addition, the mean VAS scores for postoperative scarring in groups 1, 2, and 3 were 7.0, 9.1, and 9.1, respectively; groups 2 and 3 were significantly higher than group 1 (p=0.001). The mean differences in one-leg heel raising in groups 1, 2, and 3 were 2.03, 1.91, and 1.33, respectively; group 3 was significantly higher than groups 1 and 2 (p=0.010). The complications encountered were one case of deep infection in group 1 and one case of sural nerve hypoesthesia in group 2.

ConclusionMinimal incision repair by Achillon is recommended as an effective surgical treatment for Achilles tendon rupture because it minimizes the risk of complications, leads to an improved tendon strength and healing, and achieves cosmetic satisfaction.
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[image: Figure F1 ]Figure 1

Intraoperative photograph that open repair (A) using 2-0 Ethibond by Krackow's suture technique (B).
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(A) Preoperative marking of incision was made over the area of the rupture confirmed by ultrasonography in percutaneous repair. (B) Suture configuration of Carmont & Maffulli procedure.
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(A) Minimal incision Achilles tendon repair by the Achillon was introduced proximal Achilles tendon stump. (B) The same procedure was performed on the distal stump. (C) Ruptured Achilles tendon was repaired by indirect suture technique by 3 separate sutures.
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Table 1

Demographic Patient's Data in Three Groups	Variable	Open repair (n=12)	Percutaneous repair (n=8)	Minimal incision repair (n=10)	p-value
	Sex (male/female)	8/4	6/2	6/4	0.798
	Age (yr)	44 (23~75)	45 (25~67)	47 (26~66)	0.590
	Affected side (left/right)	9/3	5/3	8/2	0.696
	Sports injury	7	5	7	
	Level of rupture (cm)	4.66 (3.4~5.5)	4.85 (3.5~5.7)	4.76 (3.1~5.7)	0.732

Values are presented as number only or mean (range).
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Table 2

Clinical and Functional Results of Three Groups at the Last Follow-up	Variable	Open repair (n=12)	Percutaneous repair (n=8)	Minimal incision repair (n=10)	p-value
	AOFAS score	94.9 (87~100)	95.0 (88~100)	94.9 (87~100)	0.968
	Arner-Linholm scale				0.509
	 Excellent	7	6	8
	 Good	5	2	2
	 Poor	0	0	0
	MCC difference (cm)	1.09 (0.6~2.1)	0.73 (0.3~1.2)	0.58 (0.3~0.9)	0.002
	One-leg heel raise difference (cm)	2.03 (1.1~3.0)	1.91 (1.1~2.4)	1.33 (0.8~1.7)	0.010
	VAS for postoperative scar	7.0 (6~8)	9.1 (8~10)	9.1 (8~10)	0.001
	Return to work (wk)	7.7 (6~9)	7.9 (7~9)	7.3 (7~9)	0.585
	Complication	1 (deep infection)	1 (sural nerve hypoesthesia)	0	

Values are presented as mean (range) or number only.
AOFAS: American Orthopaedic Foot and Ankle Society, MMC: mid-calf circumference, VAS: visual analogue scale.
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