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Abstract
Objective: This retrospective study compared the clinical and functional results of single- and double-row surgical techniques for in-
sertional Achilles tendinopathy in the postoperative period. 

Methods: In this case series, 29 patients who underwent surgery with one of the two techniques were followed up for one year pos-
toperatively. Data were collected from medical records, imaging exams, and visual analog scale (VAS), Victorian Institute of Sports  
Assessment-Achilles (VISA-A) questionnaire, 12-item Short Form Health Survey (SF-12), and Foot and Ankle Ability Measure (FAAM) scores. 

Results: The following mean values (5% significance level) were found for single- and double-row techniques, respectively: postopera-
tive VAS (2.9/2.2), FAAM-ADL (71.9/74.4), FAAM-Sports (28.3/29.8), SF-12 physical component (45.2/47.0), SF-12 mental component 
(44.9/48.2), and VISA-A (72.1/75.9). The complication rate did not differ significantly between the techniques. 

Conclusion: No significant differences were found in any of the scores between the two surgical techniques. 

Level of Evidence III; Therapeutic Studies, Comparative Retrospective Study.
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Introduction
Insertional Achilles tendinopathy is attributed to overload, 

muscle imbalance, poor alignment, decreased blood supply, 
and tensile strength, and is currently considered multifacto-
rial, involving mechanical, vascular, neural, and genetic fac-
tors. The presence of certain systemic diseases and the use 
of quinolones, statins, corticosteroids, anabolic steroids, and 
non-hormonal anti-inflammatory drugs also have an influen-
ce(1,2). However, only alcohol abuse and ciprofloxacin have 
been identified as systemic risk factors for tendinopathy(3,4). 
The population incidence of insertional Achilles tendinopathy 
is 3.7% (5 to 18% among runners), corresponding to 25% of all 

Achilles pathologies. It mainly affects young adults involved 
in high-demand activities and middle-aged adults with impai-
red healing potential, impacting performance and quality of 
life(1). It is characterized by pain and edema along the tendon 
insertion that worsen during exercise.

Studies show that the initial treatment for insertional ten-
dinopathy should be conservative(5-15). Surgery should be 
considered only when conservative treatment (a maximum 
of six months) has failed or in cases of persistent pain and 
limitations in daily and sports activities(1,14,16). Two of the sur-
gical techniques cited in the literature for tendinopathy are 
single-row repair with two anchors(17) and double-row repair 
with four anchors(18).
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The double-row technique was developed to produce greater 
stability of the tendon insertion and allow earlier rehabilita-
tion without increasing the complication rate(18,19). However, 
the single-row method also has good functional results and 
a low rate of complications. McGarvey et al.(20) described a 
central access technique, finding satisfactory results for func-
tional return and patient satisfaction. Nunley et al.(21) reported 
a high rate of satisfaction with a method that included central 
access and repair with two anchors. Therefore, the compara-
tive benefits of single-row vs. double-row techniques are still 
debated in the literature.

The purpose of this study was to compare patients diag-
nosed with insertional Achilles tendinopathy who underwent 
single-row or double-row surgery with respect to pain and 
function. We hypothesized that, due to its more stable fixa-
tion, the double-row technique would provide a safer return 
to daily and sports activities without increasing the compli-
cation rate.

Methods
This study was approved by the Institutional Review Board 

and registered on the Plataforma Brasil database under 
CAAE (Ethics Evaluation Submission Certificate) number: 
33931420.8.0000.5128.

This retrospective comparative study assessed the results 
of single-row or double-row surgery in patients with inser-
tional Achilles tendinopathy who underwent the procedure 
between July 2014 and January 2020.

The patients were diagnosed by orthopedic foot and ankle 
specialists and were subject to the following inclusion crite-
ria: agreeing to participate, having been treated with one of 
the two aforementioned surgical techniques with a minimum 
follow-up of one year, and having adhered to postoperative 
guidelines. Patients who did not meet these criteria were ex-
cluded from the study. The following variables were evalua-
ted: imaging examinations (radiography of the true antero-
posterior projection of the ankle, profile and axial projections 
of the pre- and postoperative calcaneus, and magnetic reso-
nance imaging of the preoperative ankle), type of postopera-
tive immobilization, and postoperative complications (necro-
sis, infection, wound dehiscence, tendon rupture, paresthesia, 
and residual pain). The patients were also questioned about 
their physical activity (amateur, professional, or sedentary) 
before and after the procedure. The Visual Analog Scale 
(VAS) was applied pre- and postoperatively, while the Victo-
rian Institute of Sport Assessment-Achilles (VISA-A)(22), Short 
Form Health Survey (SF-12), and the Foot and Ankle Ability 
Measure (FAAM)(23) were applied postoperatively.

Patient data were compared using quantitative statistical 
analysis to determine the main postoperative differences  
between the techniques. Statistical tests were performed 
using R version 4.0.3 with a significance level of 5%. The 
Shapiro-Wilk normality test was used for all scores, with the  
Wilcoxon test used when normality was rejected.

Surgical techniques
The two techniques are similar in preparation, positioning, 

and superficial and deep surgical access, differing only in the 
use of two or four anchors and their insertion sites. The pa-
tient underwent spinal anesthesia and sedation. A tourniquet 
was placed over the affected ipsilateral thigh and the patient 
was placed in the prone position. Antisepsis was performed, 
and the surgical fields were placed in the lower limb. The 
tourniquet was then inflated. In line with the Achilles tendon, 
a midline longitudinal incision was made from the calcaneus 
insertion to approximately 10cm proximally. The incision 
was continued through the subcutaneous tissue to the pa-
ratendon, which was opened to reach the Achilles tendon. 
The tendon was then split with a midline incision, partially 
released distally in an inverted ‘T’ figure, reflected medially 
and laterally, exposing the entire posterior tuberosity of the 
calcaneus and the Haglund deformity when present. The de-
generated tissue of the Achilles tendon was then debrided. 
Using an oscillating saw, the calcaneal prominence was resec-
ted and the residual edges were smoothed with a file. After 
resecting the calcaneal prominence and debriding the dege-
nerated Achilles tendon, it was reinserted(24).

In the single-row technique, two 4.5 mm suture anchors 
were positioned near the native insertion of the Achilles 
tendon in the medial and lateral calcaneal tuberosity. Using 
a free needle, each suture was threaded through the proxi-
mal-lateral and proximal-medial portions of the tendon. The 
anchors were tensioned with the foot in plantar flexion and 
each suture was tied, reinserting the Achilles tendon. After 
testing for stability, each suture was threaded through the 
distal portion of the tendon. The remaining sutures were tied, 
bringing the distal portion of the tendon closer to the calca-
neus. The longitudinal split was sutured with 0-VicrylTM. Ra-
diographs were taken to assess the position of the anchor 
and bone resection. The subcutaneous tissue and skin were 
closed with a single 2-0 Vicryl suture and a single 4-0 nylon 
monofilament suture, respectively. A sterile dressing was 
applied to the wound, and the leg was immobilized with a 
dorsal plaster splint or cast placed at 15-20o with the ankle in 
in the equinus position. The tourniquet was then deflated and 
the patient was placed in the supine position(13,17). Non-func-
tional immobilization was used during the postoperative pe-
riod. Weightbearing was prohibited for 4 weeks. The dorsal 
plaster splint was worn in plantar flexion for the first 2 weeks, 
after which the sutures were removed. An immobilizing boot 
with 3 heel wedges was worn from the second to the fourth 
week. Movements in flexion and extension were then begun 
to increase the ankle’s range of motion, followed by active 
exercises. From the fourth to sixth week, weightbearing was 
gradually resumed while wearing the immobilizing boot with 
wedges. From the sixth to the eighth week, the wedges were 
gradually removed and physical therapy was begun. Finally, 
the boot was removed after the eighth week(17).

For the double-row technique, two 4.75-mm BioComposite 
SwiveLock anchors (Arthrex, Inc., Naples, FL, USA) were in-
serted into the calcaneus. Two holes were drilled about 1 cm 
proximal to the insertion of the Achilles tendon on the calca-
neus and central to each half of the tendon. The two anchors, 
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loaded with FiberTape (Arthrex) sutures (1 blue and 1 white/
black), were inserted into the proximal holes. Both sutures 
were threaded through the proximal Achilles tendon on the 
medial and lateral sides. Two more holes, 2 cm distal to the 
proximal anchors, were drilled and threaded using the same 
technique. The split Achilles tendon was closed with resorba-
ble sutures. The distal anchors were preloaded with a suture 
tip from the ipsilateral proximal anchor and a suture tail from 
the contralateral proximal anchor. With the foot in plantar fle-
xion, the suture’s tension was adjusted in the distal anchor 
eyelet. Both distal anchors were tensioned. This process was 
repeated for the other distal anchor using the remaining 2 
suture tails from the proximal row (12,25,26). A single 0-Vicryl 
suture with was used to approximate the debrided area of the 
Achilles tendon. The subcutaneous tissue and the skin were 
closed with simple 2-0 Vicryl and 4-0 nylon sutures, respecti-
vely. Sterile dressing was applied to the wound, and a dorsal 
plaster splint or cast was placed at 15-20o with the ankle in in 
the equinus position. The tourniquet was then deflated and 
the patient was placed in the supine position. Functional im-
mobilization was used during the postoperative period. The 
patients wore an immobilizing boot with 3 heel wedges, and 
weightbearing was allowed after 1 week. The wedges were 
gradually removed until the sixth week, when the boot was 
removed. The suture was removed after 2 weeks. Physical 
therapy was begun after approximately 3 to 4 weeks(24). 

Results
This study included 29 patients with insertional Achilles 

tendinopathy, of whom 14 (48%) underwent surgery with 
the single-row technique and 15 (52%) with the double-row 
tech nique between July 2014 and January 2020. The sample 
included 15 (52%) women, the mean age was 54 years (33-
79), and there was a minimum follow-up of one year after the 
procedure.

Regarding sports activities, 14 (48%) patients reported none, 
14 reported an amateur level, and 1 reported a professional le-
vel. Only 5 patients had complications: there were 2 (7%) cases 
of residual pain (1 in each group), 1 (3%) case each of wound 
dehiscence and paresthesia in the double-row group, and 1 
(3%) case of superficial infection in the single-row group. The 
remaining 24 (83%) patients had no complications.

The pre- and postoperative VAS values, as well as the diffe-
rence observed between the two time points were graphed 
(Figure 1). The following values were obtained for the single- 
and double-row techniques, respectively: preoperative VAS 
(8.7/7.8) and postoperative VAS (2.9/2.2). There were no sig-
nificant differences in VAS score between the groups.

The VISA-A (Figure 2), FAAM (Figure 3), the SF-12 physical 
(Figure 4) and SF-12 mental (Figure 5) components were 
distributed as follows for the single-row and double-row 
techniques, respectively: VISA-A (72.1/75.9); FAAM ADL 
(71.9/74.4); FAAM sports (28.3/29.8); the SF-12 physical 
(45.2/47.0) and SF-12 mental (44.9/48.2). Thus, there were 
no significant differences (at a significance level of 5%) in 
these scores between the procedures.

Figure 1. Visual Analog Scale results. The curves and darker points 

represent data collected from the single-row group, while the lighter 

tones represent the double-row group. The curves represent the 

density of the values according to row, while the points are the 

exact values collected.

Figure 2. VISA-A results. The curves and darker points represent 

data collected from the single-row group, while the lighter tones 

represent the double-row group. The curves represent the density 

of the values according to row, while the points are the exact 

values collected.

Discussion
 This study compared the functional results of single-row 

and double-row surgical techniques for treating insertional 
tendinopathy of the Achilles tendon. No statistically signifi-
cant differences were found between the techniques from a 
clinical and functional point of view.
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The VISA-A score, which is used to assess Achilles tendon 
disorders and their functional impact, is easy to apply clini-
cally and provides a reliable index of the severity of tendinopa-
thy(16,27,28). Due to its brevity and performance, the SF-12 score, 
a general assessment of quality of life related to physical and 
mental health, is widely used in clinical trials and to assess routine 
results(29,30). The FAAM score is a reliable and valid measure 
of physical function in individuals with musculoskeletal disor-
ders of the foot and ankle(31,32). There is a lack of studies in 
the scientific literature associating these scores and surgical 
techniques. In this study, no significant differences were found 
between the techniques in the postoperative period.

Table 1. Descriptive statistics of numerical variables according to 

surgical procedure

Variable Procedure Min. Mean Median Max. SD
VAS 
postoperative

Single-row 0 2.9 2 10 3.08

Double-row 0 2.2 1 9 2.57

VAS 
preoperative

Single-row 7 8.7 9 10 0.99

Double-row 4 7.8 8 9 1.47

FAAM ADL Single-row 42 71.9 73 84 13.37

Double-row 56 74.4 82 84 11.34

FAAM sports Single-row 22 28.3 31 32 5.51

Double-row 23 29.8 32 32 3.90

SF-12 physical Single-row 26 45.2 51 56 11.00

Double-row 30 47.0 52 56 9.10

SF-12 mental Single-row 28 44.9 47 58 8.95

Double-row 26 48.2 52 61 9.40

VISA-A Single-row 24 72.1 75 100 22.92

Double-row 18 75.9 77 100 23.95

ADL: activities of daily living; FAAM: Foot and Ankle Ability Measure; SD: Standard deviation; 
SF-12: 12-item Short Form Health Survey; VAS: Visual Analog Scale; VISA-A: Victorian Institute of 
Sports Assessment-Achilles questionnaire.

Figure 3. FAAM results. The curves and darker points represent 

data collected from the single-row group, while the lighter tones 

represent the double-row group. The curves represent the density 

of the values according to row, while the points are the exact 

values collected.

Figure 4. SF-12 physical component results. The curves and darker 

points represent data collected from the single-row group, while the 

lighter tones represent the double-row group. The curves repre-

sent the density of the values according to row, while the points 

are the exact values collected.

Regarding the VAS, Rigby et al.(24) carried out a study with 
43 patients who underwent the double-row technique, fin-
ding mean values of 6.8 and 1.3 in the pre- and postoperati-
ve period, respectively. Using the single-row technique in 36 
patients, Xia et al.(13) found mean pre- and postoperative VAS 
values of 7.8 and 1.8, respectively. In the current study, the 
mean pre- and postoperative VAS values for the single-row 
technique were 8.7 and 2.9, respectively, and 7.8 and 2.2 for 
the double-row technique, respectively. As in the above-men-
tioned studies, the techniques led to improved, but not sig-
nificantly different, pain results in the postoperative period.

Figure 5. SF-12 mental component results. The curves and darker 

points represent data collected from the single-row group, while the 

lighter tones represent the double-row group. The curves repre-

sent the density of the values according to row, while the points 

are the exact values collected.
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Biomechanical studies have found conflicting results about 
the best surgical technique. For example, Beitzel et al.(33) con-
cluded that the double-row technique has a greater contact 
area and tolerates greater tension in stress testing than the 
single-row technique, which corroborates the results of a pre-
vious study by an orthopedic implant company(34). However, a 
recent cadaver study(35), as well as Pilson et al.(36), found that 
the double-row technique could not tolerate a greater load 
before failure.

We found different types of postoperative immobilization 
protocols used in the literature. In Gillis and Lin(26), the patients 
went 4 weeks without weightbearing, progressively returned 
to weightbearing with immobilizing boots and wedges, followed 
by another 4 weeks of immobilizing boots without wedges. In 
Rigby et al.(24), the patients returned to weightbea ring based 
on age, weight, comorbidities, activity level and concomitant 
procedures, varying from immediate weightbearing with an 
immobilizing boot to no weightbearing for several weeks. In 
Zhuang et al.(12) the patients went 4 weeks without weightbe-
aring, followed by partial weightbearing with an immobilizing 
boot and wedges that were removed gradually over 6 weeks, 
after which full weightbearing was allowed. Thus, non-func-
tional immobilization was used even with the double-row te-
chnique. Whereas, in Xia et al.(13), a study of the single-row 
technique, the patients went 2 weeks without weightbearing, 
followed by 4 weeks of partial weightbearing with an immo-
bilizing boot, followed by boot removal and full weightbea-
ring at 6 weeks. Despite their different immobilization pro-
tocols, all of these studies had good postoperative results. 
In the present study, postoperative immobilization was pre-

dominantly functional in the double-row group since this te-
chnique was expected to be more resistant. Therefore, these 
patients were prescribed earlier mobilization and weight be-
aring despite the conflicting results of the above-mentioned 
biomechanical studies.

Highlander and Greenhagen(37) conducted a systematic re-
view on wound complications in posterior leg incisions, fin-
ding no difference in the incidence of complications between 
midline and medial incisions, with the medial incision allowing 
better visualization for tendon resection and reinsertion. Se-
veral studies have shown that central posterior access resul-
ted in a low rate of complications for these techniques(12,20,25,38). 
The present study also had a low rate of complications for 
both techniques: importantly, no cases of postoperative ten-
don rupture occurred.

This study’s weaknesses include the small number of pa-
tients, its retrospective and non-randomized design, the fact 
that the postoperative immobilization type differed between 
techniques, the fact that all scores were not also collected 
in the preoperative period, and the inclusion of professional 
athletes, who may place greater stress on the tendon. Regar-
ding its strengths, it was a comparative study, it included a 
minimum follow-up of one year, and it used validated scales, 
both general and specific.

According to the assessed scales and postoperative compli-
cation rates, neither technique was superior. Therefore, new 
studies with larger samples, participants with high functional 
demand, and use of similar postoperative immobilization for 
both techniques are needed to evaluate our hypothesis.
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