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Abstract: Neglected achilles tendon ruptures are a surgical chal-
lenge due to tendon retraction, poor tissue quality and a tendon gap
that cannot be repaired by end-to-end anastomosis. Multiple tech-
niques have been described for addressing this issue, however soft
tissue complications are frequently presented mainly secondary to
the use of longer incisions. We present a dual incision combined
technique for gastrocnemius turndown flap and flexor hallucis
longus transfer in young active patients, being a reliable and
reproducible technique that offers both functional improvement and
less soft tissue complications.
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HISTORICAL PERSPECTIVE
The achilles tendon despite its strength is one of the

mostly affected in the human body, leading to recreational
and spontaneous acute injuries that can be misdiagnosed in
up to 20% of the cases leading to chronic ruptures.1,2

Surgical management for neglected achilles tendon
ruptures is challenging. Treatment aims to recover function
with minimal complication rate.

In large defects, end-to-end anastomosis is not feasible
to perform and other techniques are implemented, such as
V-Y lengthening, turndown flap, tendon transfers and
tendon grafts.3,4 However, soft tissue complications can be
up to 11% to 25%1,5–7 and those are the ones that determine
the successfulness of the procedure.8,9

In the past years, surgeons have been researching the
most effective and safe surgical technique.1 Open surgeries
were originally used and in the last years replaced by
minimally invasive type procedures when possible.10

Flexor hallucis longus (FHL) transfer has gained
popularity because of the improved function recovery with
low donor morbidity and low rate complication.5 Nonethe-
less, several comparative functional studies concluded that
patients recover strength but not endurance.11

Combination of FHL tendon transfer with additional
achilles reconstruction technique has demonstrated func-
tional superiority with a 95.25 AOFAS score and 0.74
complications compared to isolated FHL tendon transfer.6

In the current paper, we present a surgical technique
which employs dual incision to avoid extensive approach in
order to minimize soft tissue problems.

INDICATIONS AND CONTRAINDICATIONS
Dual incision for combined gastrocnemius turndown

flap and FHL transfer technique is indicated for young
active patients with a chronic injury (more than 4 wk) and
above 6 cm achilles tendon gap observed in the MRI.

Relative contraindications would include level of
activity, since a less active patient may benefit with an
isolated FHL transfer, also severe fatty infiltration would
lead to surgical failure of the gastrocnemius flap.12

Absolute contraindications will be avulsion of the
achilles tendon and active infection which would lead to a
significant surgical failure risk.

Previous achilles surgery is not a contraindication to
perform this procedure. Patients must be advised regarding
tobacco use, as it can result in soft tissue hypoperfusion and
wound dehiscence.

PREOPERATIVE PLANNING
Patients should have a history of decreased strength

and endurance in the affected limb after an chronic achilles
tendon rupture and should have a physical examination to
determine medical fitness for surgery.

Preoperative planning will include, in order to com-
pensate the loss of achilles function, a planned rehabilitation
treatment program to strengthen the remaining flexor
muscles. Also, an open discussion with the patients about
the risks and benefits of a combined surgical repair
technique for the achilles tendon.

Patients should be examined for discontinuity in the
achilles tendon at midsubstance area, ankle dorsiflexion in
resting position compared with contralateral side (Matles
sign), calf-squeeze test negative or decreased compared with
contralateral side (Thompson sign), inability to perform
single heel rise.DOI: 10.1097/BTF.0000000000000460
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MRI is assessed to confirm FHL integrity, achilles
rupture gap size > 6 cm, and gastrocnemius with no fatty
infiltration.

OPERATIVE TECHNIQUE

Landmark and Patient Positioning
The patient is positioned in prone decubitus with bony

prominences padded. Affected limb is exsanguinated and a
tourniquet is applied and inflated to 250 mmHg.

Anatomic landmarks should be drawn on the patient’s
skin before starting surgery. These landmarks will be the
achilles tendon palpated gap and the distance measured
from the medial malleolus proximally to identify the
myotendinous junction.13

Incisions
First distal longitudinal approach is performed with a

8-cm-incision slightly medial to midline from the proximal
achilles tendon stump (measured in the MRI) to the
proximal border of the calcaneal posterior tuberosity
(Fig. 1A). Subcutaneous tissue dissection is performed until
scar tissue is identified and resected identifying healthy
tendon stumps. At this stage, gap is measured to acknowl-
edge the size of the gastrocnemius flap.

A 6-cm-second proximal approach is made 14 cm
proximal to the medial malleolus in a transverse manner
across the leg13 (Fig. 1A). The sural nerve is identified and
separated, myotendinous junction is recognized (Fig. 1B),
with a blunt dissection gastrocnemius, from myotendinous
junction to the proximal achilles stump, is brought through
this incision out of the skin (Fig. 2A, B).

Gastrocnemius Flap Exposure and Preparation
A rectangular shaped flap is drawn with a sterile pen,

starting 1 cm proximal to the edge of the proximal achilles
tendon stump, quantifying the same size of the defect
previously measured (Fig. 2C). Fascia is incised with a sharp
blade and separated from the muscle (Fig. 3A), when the full
length is obtained the flap is prepared with a Krackow
technique with non-absorbable high resistance sutures.

Gastrocnemius muscle defect is reconstructed with a
continuous mattress with absorbable monofilament suture
(Fig. 3B).

Prepared flap is left outside of the skin covered by a
saline-solution impregnated gauze.

FHL Harvest, Transfer and Fixation
Attention is turned back to the distal incision, FHL

tendon is identified by performing passive flexion and
extension of the hallux (Fig. 4A). With blunt dissection
tendon is isolated from the nearby tissue. Subsequently, the
FHL tendon is harvested distally, keeping the hallux and
ankle flexed plantarly, then a Krackow technique is again
applied to FHL with non-absorbable high resistance
sutures.

FHL tendon diameter is measured with a regular
tendon graft sizer to confirm calcaneal tunnel length, the
distal threads of the krackow suture are passed through a
titanium button in opposite ways (Fig. 4B).

FHL transfer tunnel is performed 1 cm anterior to the
achilles insertion in the calcaneus midline. A 4 mm
cannulated guidewire is drilled bicortically 45 degrees from
dorsal to plantar keeping the direction of the tip anterior to
the plantar aspect of the posterior calcaneal tuberosity
(Fig. 5A, B), then interference screw reamer is used over the
cannulated drill, reamer size is determined according to
FHL tendon measure, 0.5 cm higher than the interference
screw selected, until the full screw length is reached
(Fig. 5C). Screw size selection will depend on tendon
diameter measurement.

The button is passed through the calcaneal tunnel,
deployed and turned with the applicator to keep it
horizontal and stable in the plantar aspect, sutures are
pulled in a synchronized way to maintain tension, then an
interference screw is applied for double fixation (Fig. 5D).

Position for fixation should be physiological plantar
flexion which is achieved comparing with contralateral side
(Fig. 5E).

Gastrocnemius Flap Turndown and Fixation
Prepared gastrocnemius flap is passed from transverse

proximal incision to the distal incision under the skin flap.

A B

FIGURE 1. (A) First distal longitudinal 8 cm incision performed slightly medial to the midline identifying tendon gap, plantaris muscle
tendon is marked with an arrow. Second transverse proximal incision performed 14 cm proximal to medial malleolus. (B) Sural nerve
[marked with an arrow] is identified in second proximal incision.
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A B C

FIGURE 2. (A, B) Gastrocnemius brought out through second transverse incision. (C) Gastrocnemius length marked for turndown flap.

A B

FIGURE 3. (A) Separated fascia from muscle prepared for turndown flap. (B) Reconstructed gastrocnemius muscle with continuous
mattress, and distal end prepared with non-absorbable high resistance sutures.

A B

FIGURE 4. (A) Flexor hallucis longus tendon harvesting with ankle and hallux in plantar flexion. (B) FHL tendon preparation for transfer
with non-absorbable high resistance sutures in a Krackow manner, titanium button is installed.

Tech Foot & Ankle � Volume 00, Number 00, ’’ 2025 Neglected Achilles Tendon Using Dual Incision

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved. www.techfootankle.com | 3

Copyright r 2025 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Two poke holes are made on each side of the calcaneus,
sutures are brought out on the distal incision and a suture
passer is entered along the distal achilles tendon stump from
distal to proximal, one on each side of the tendon through
the poke-holes-incisions (Fig. 6A, B).

An anchor drill is used at 45 degrees from midline on
each side, then knotless 4.75 mm anchors are used to fix the
sutures on the calcaneus, with the achilles tendon in
apposition.

Physiological plantar flexion should be kept during all
the fixation part.

Closure and Dressing
The peritenon, if preserved, is repaired with Monocryl

3.0 continuous mattress, subcutaneous tissue is closed with
Vycril 3.0 and skin with Nylon 3.0. The operated limb is
kept on a below-knee anterior splint in physiological plantar
flexion for 2 weeks.

COMPLICATIONS
Combined turndown flap with FHL tendon transfer

complications are reported up to 11.67%, these can be re-
ruptures, deep vein thrombosis, superficial wound infec-
tions, wound healing complications and nerve damage.6

A B C

D E

FIGURE 5. (A) 4 mm cannulated guide wire bicortically drilled 45 degrees from dorsal to plantar. (B) Confirmed centered position of the
guide wire in Harris view. (C) Interference screw reamer drilled until full screw length is reached. (D) Button applicator ready to pass
through the calcaneal tunnel. (E) Final button position in physiological plantar flexion.

A B

FIGURE 6. (A) Prepared tendon deployed from second to first incision. Suture passer used from proximal to distal achilles tendon stump.
(B) Sutures passed on each side of the calcaneus through two poke holes incisions.
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The presented technique attempts to avoid this
complication rate by minimizing the approach extension.

POSTOPERATIVE MANAGEMENT
Wound inspection and sutures removal are performed

after 2 weeks and an achilles boot with heel wedges is
placed. After that, functional rehabilitation for achilles
tendon is performed.14 Progressive weightbearing of 25%
per week is initiated until full weightbearing with boot is
achieved at 6 weeks, then progressive heel wedges removal is
performed one by one every 3 days, until plantigrade foot is
accomplished at 8 weeks postoperative (Fig. 7A). Then
strengthening protocol is applied (Fig. 7B, C), always
avoiding forced ankle dorsiflexion, this motion will be
naturally acquired by regular gait pattern.

DISCUSSION
Chronic achilles tendon ruptures are challenging

injuries and their treatment is technically demanding.1
In order to restore achilles tendon function, several

surgical methods have been described.
For achilles tendon injuries higher than 6 cm gap, open

techniques have been described such us V-Y advancement,8
turndown flap,15,16 combined V-Y advancement and turn-
down flap.17 Also, open or minimally invasive modifications
have been performed with autograft or allograft tendons
such as semitendinous,4,18 gracillis,19 achilles,19 and per-
oneus brevis1,9 with 11% complication rate average, mainly
due to soft tissue and graft-related complications.19

To improve soft tissue breakdown, FHL tendon
transfer open or endoscopic7 has started to be widely used
with good functional results. Ozer et al reported a short-
term study hindfoot AOFAS 93.83, however ankle dorsi-
flexion was not fully recovered when compared to the
contralateral side.20

Further studies have been performed, identifying fully
recovered strength after FHL tendon transfer with 52%
MRI documented muscle hypertrophy,21 however endur-
ance is significantly lower compared to contralateral side,11
leading to 32% of patients with lower preinjury level when
returning to sports.22

Apinun et al compared isolated FHL tendon transfer
to combined gastrocnemius turndown flap and FHL trans-
fer detecting in their meta-analysis better outcomes with
lower complication rates in the combined technique.6 Our
dual incision technique offers a comparable method with a
more limited approach.

FUTURE OF THE TECHNIQUE
Dual incision for combined gastrocnemius turndown

flap and FHL transfer is a reproducible technique for
neglected achilles tendon ruptures. This procedure attempts
to avoid soft tissue complications related to extensive
approaches in these patients.

Further comparative studies of this procedure with
previously reported are necessary to establish the safety,
effectiveness and advantages of this surgical technique over
the others.
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