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Abstract
Objective: To find a safe repair site for a proximal mini-incision to expose the fascia at the level of the gastrocnemius medialis (GM) 
myotendinous junction (MTJ). 

Methods: Seventeen anatomic specimens of popliteal fossa, leg, and foot fixed in formalin were dissected, and the perpendicular dis-
tance from the apex of the medial malleolus to the GM MTJ was measured. 

Results: The minimum and maximum perpendicular distances from the apex of the medial malleolus to the GM MTJ were 14.00cm and 
20.5cm, respectively. Average distance was 16.56cm. 

Conclusion: We were able to establish a constant value and the average GM MTJ height, which allows for V-Y lengthening through 2 
mini-incisions. In reviewing the literature, there was no description of the approaches proposed in this study. 
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Introduction
V-Y advancement flap was originally described for repair of 

neglected Achilles tendon injuries in 1975 by Abraham and 
Pankovich(1) through an inverted V incision which is then re-
paired in a Y fashion to allow for end-to-end suture of the 
tendon.

Such technique involves an extensive posteromedial inci-
sion from the Achilles tendon distal insertion at the calcaneus 
which shifted medial at the proximal area to visualize the gas-
trocnemius medialis (GM) myotendinous junction (MTJ).

Resection of devitalized (fibrotic/scar) tissue of the neglec-
ted Achilles injury is performed, then an inverted V incision 
of the fascia is made at the myotendinous junction, and dis-
tal traction is performed to achieve lengthening of the fas-
cia-gastrocnemius-Achilles complex, which is subsequently 
reinserted into the calcaneus (chronic insertional disease) or 
sutured to the remaining distal portion of the healthy ten-
don (non-insertional chronic disease or chronic ruptures). The 

approach of this technique consists of a single extensive in-
cision, which leads to complications that increase morbidity.

No study was found in the literature describing a two-inci-
sion approach: one distal incision at the site of the injury and 
another proximal incision near the GM MTJ. 

The aim of this study was to find a safe repair site for a pro
ximal mini-incision (4cm) to expose the fascia at the level of 
the GM MTJ and to perform a V-Y advancement flap, thus 
making it possible to apply the technique using 2 mini-inci-
sions, which reduces morbidity rates as compared to the tra-
ditional large incision.

Methods
The dissection team of the Segunda Cátedra de Anatomía 

at Universidad de Buenos Aires, Argentina, evaluated 17 ana-
tomic specimens of popliteal fossa, leg, and foot fixed in 5% 
formalin, of which 7 were right lower limbs and 10 were left 
lower limbs.
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The specimens were dissected, and a millimeter ruler was 
used to measure the perpendicular distance from the apex 
of the medial malleolus to the MTJ of GM (due to its lower in-
sertion compared to gastrocnemius lateralis) with the knee at 
90o dorsiflexion. Measures for all specimens were then used 
to calculate the average distance between these two sites.

Results
Seventeen anatomic specimens of popliteal fossa, leg, and 

foot, of which 7 were right lower limbs and 10 were left lower 
limbs, were dissected and measured. There were no differen-
ces regarding sex (Table 1).

The minimum and maximum perpendicular distances from 
the apex of medial malleolus to the GM MTJ were 14.00cm 
and 20.5cm, respectively. Average distance was 16.56cm. All 
measurements were obtained with knee of the anatomical 
specimen at 90o dorsiflexion (Table 1).

Discussion
V-Y advancement flap is performed to achieve an appro-

priate length for the Achilles tendon, thus restoring its anato-
mical continuity, muscle strength, and functionality, as well as 
patients’ symmetrical and an proper one-leg raising(2-5).

According to Us et al., V-Y advancement flap is able redu-
ce defects measuring from 4 to 6cm(6). Other studies, such as 
that of Kissel et al.(7), coincide in the distance of defects (above 
5cm) to be fixed using this technique. A study by Leimer et al. 
increased the length of fixable defects to up to 10cm(8).

Table 1. Measurement for each cadaveric specimen: perpendicular 

distance (cm) from the apex of the medial malleolus to the gas-

trocnemius medialis myotendinous junction

Specimen Distance (cm)
1 15.9

2 20.0

3 16.4

4 16.5

5 14.9

6 15.2

7 17.4

8 19.2

9 13.6

10 14.4

11 16.4

12 16.7

13 20.5

14 16.2

15 14.0

16 16.8

17 17.5

Figure 1. Image showing anatomical repair sites to be conside-

red (internal saphenous vein and sural nerve) in the mini-incision  

(4-cm) approach.

Figure 2. Mini-incision approach showing 

fascia with inverted V incision.
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All referenced authors used a surgical approach consisting 
of a single extensive incision.

Based on the results of anatomical dissections and mea-
surements, we described a safe area for proximal approach, 
which was established at 14cm of the medial malleolus. 

With the patient in the prone position, a tourniquet cuff is 
placed at the thigh, and enhancement is applied to the dorsal 
side of the foot to be operated on. A distal incision of skin 
and subcutaneous cell tissue is made on the Achilles tendon 
portion that needs repair, and the tendon is repaired.

A second approach for tendon lengthening is made at 
14cm from the medial malleolus and following the axis of 
distal incision. An incision of skin and subcutaneous cellular 
tissue is made, extending 2cm proximally and 2cm distally; 
furthermore, the internal saphenous vein, which runs along 
the sural nerve, is identified and held away (Figure 1). It is 
then possible to reach the fascia, where an inverted V inci-
sion is made (Figure 2).

Subsequently, the subcutaneous cellular tissue of the deep 
fascia is detached in the portion between the two incisions to 

provide a greater enable distal for length to allow for distal 
traction of the end of the tendon that should be reinserted or 
sutured to the remaining tissue.

Next, the fascia is sutured with an inverted V incision, which 
becomes a Y incision. Finally, the tourniquet cuff is removed, 
the surgical wound is closed, and the limb is protected with a 
walking boot walker or equine valve when applicable.

Conclusion 
V-Y advancement flap is one of the techniques for the repair 

of segmental defects measuring more than 5cm (from 5 to 
10cm) after resection of devitalized tissue in neglected inju-
ries of the Achilles tendon. 

Based on this anatomical study, we were able to establish 
a constant value and the average for GM MTJ height, which 
allows for the implementation of this technique using 2  
mini-incisions, thus reducing morbidity and improving es-
thetic outcomes in our patients. 

In reviewing the literature, there was no description of the 
approaches proposed in this study.
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