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Intraoperative Ultrasound-Guided Percutaneous Repair of a Ruptured
Achilles Tendon: A Comparative Study with Open Repair

Dong Hun Kang, M.D., Chan Kang, M.D., Ph.D.”", Deuk Soo Hwang, M.D., Ph.D,,
Jae Hwang Song, M.D., and Bo Sung Choi, M.D.

Department of Orthopedic Surgery, Chungnam National University School of Medicine, Daejeon, Korea

Purpose: To compare the clinical outcomes of ultrasound-guided percutaneous repair (USPR) and open repair in a ruptured Achilles tendon.
Materials and Methods: The outcomes of 12 patients with USPR (group A) and 18 patients with open repair (group B) from January 2015
to February 2017 were analyzed retrospectively. The postoperative clinical evaluations were performed using the Arner-Lindholm scale,
American Orthopedic Foot and Ankle Society (AOFAS) ankle-hindfoot score, Achilles tendon total rupture score (ATRS), and visual analogue
scale for the overall satisfaction and cosmetic satisfaction with the scar, and the starting time of single heel raises. The complications were
also evaluated.

Results: The Arner-Lindholm scale, AOFAS ankle-hindfoot score, ATRS, starting time of single heel raises were similar in both groups (all
p>0.05). Group A showed a significantly higher overall patient’s satisfaction and cosmetic satisfaction in than group B (all p<0.05). Two
cases of Achilles tendon elongation were encountered in group A, and 1 case of re-rupture with deep infection and 1 case of superficial
infection were experienced in group B.

Conclusion: USPR showed good clinical outcomes and high satisfaction as well as a low rate of complications, such as sural nerve injury.
Therefore, USPR can be considered as an effective surgical treatment option for Achilles tendon ruptures.

Key words: achilles tendon, ultrasound, percutaneous repair, sural nerve, absorbable suture material
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Table 1. Characteristics of Two Groups*

Characteristic Group A Group B
No. of patient (male:female) 12 (11:1) 18 (16:2)
Age (yn) 39.4 (28-55) 40.2 (28-52)
Sports injury 11(91.7) 16 (88.9)
Level of rupture (mm) 58.0 (40.5-85.0) 57.6 (42.5-86.0)
Gap of rupture (mm) 21.8 (7.5-40.0) 23.8(10.2-43.2)
Injury-operation interval (d) 3.5(0.5-6.5) 3.0 (0.5-6.0)

Values are presented as number only, mean (range), or number (%).
Group A, patients with ultrasound-guided percutaneous repair; Group B,
patients with open repair. *There were no significant differences between
groups A and B.
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Figure 1. lllustration of the modified Kessler’s suture technique in the
ultrasound-guided percutaneous repair group. The procedure starts from
distalolateral portion of the Achilles tendon and returns to the start point
clockwise. This is repeated two times. Black dotted line: first modified
Kessler's suture; Full line: second suture.
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Figure 2. (A) Surgical scene of intraopera-
tive ultrasound-guided percutaneous
repair of the left Achilles tendon. Axial
ultrasound scan, which indicates sural

nerve lateral to the lesser saphenous vein
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Asterisk ellipse: lesser saphenous vein;
Triangle ellipse: Achilles tendon.
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Figure 3. (A—H) Surgical procedures of intraoperative ultrasound-guided percutaneous repair of the left Achilles tendon. The modified Kessler’s suture
is started from the distalolateral portion of the Achilles tendon and returns to the start point clockwise. () Ruptured Achilles tendon was over-corrected
about 10° compared to opposite ankle in consideration of early elongation. This was repeated twice.
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Figure 5. Surgical site scars at the last postoperative follow-up in both
groups: (A) Scar in the ultrasound-guided percutaneous repair group.
(B) Scar in the open repair group. The mean length of the incision was
5.7 cm. Data from the article of Kang et al. (J Korean Foot Ankle Soc.
2014;18:115-8).%

Table 2. Clinical Results of the Two Groups*
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Variable

Group A (n=12)
Arner-Lindholm scale

Excellent 4 (33.3)
Good 8 (66.7)
Poor 0
AOFAS score 92.3 (85-100)
ATRS 88.9 (77-97)
Overall patient’s satisfaction 1(7-10)
Cosmetic satisfaction of scar 9(9-10)
Single heel raising after repair (mo) 3.75 (3-6)

Complications Elongations: 2

Group B (n=18)

0.884
6(33.3)
11(61.1)
1(5.6)
91.6 (61-100) 0.755
876(57 97) 0.983
2 (2-10) 0.035
7 (2-10) 0.001
3.65 (3-6) 0.645

Re-rupture with deep infection: 1
Superficial infection: 1

Values are presented as number (%) or mean (range). *Significant differences in overall patient’s satisfaction and cosmetic satisfaction of scar were
observed between group A and B. Group A, patients with ultrasound-guided percutaneous repair; Group B, patients with open repair; AOFAS, American
Orthopedic Foot and Ankle Society ankle-hindfoot score; ATRS, Achilles tendon total rupture score.
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