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Abstract. Achilles tendon reconstruction with substance loss and infection in the overlying soft tissues is a 
challenge. There is no standardized treatment in literature for these cases. We describe a one-stage tendon re-
construction, using flexor hallucis longus (FHL) tendon transfer and an anterolateral thigh flap with vascular-
ized fascia lata in a patient with re-rupture of the Achilles tendon, soft tissue infection and a tendon defect of 
10 cm in length. The surgical procedure has had a successful outcome; patient has recovered normal gait, has 
recovered complete ankle range of motion with only a partial loss in plantar flexion of the big toe, without any 
loss in strength. No complications have emerged at follow-up. This technique is promising in treating large 
Achilles tendon defects with overlying soft tissue infection in a one-stage procedure. (www.actabiomedica.it) 
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Introduction 

Reconstruction of the Achilles tendon with sub-
stance loss and infection in the overlying soft tissues is 
a challenge: controlling local infection, offering a sta-
ble coverage, and restoring active plantar flexion of the 
foot and strength for normal walking are difficult goals 
to achieve, especially in the presence of massive ten-
don defects. Different methods have been presented 
for wound coverage at the posterior heel (1, 2). In the 
year 2000 Lee at al. were the first to use a free com-
posite anterolateral thigh flap with vascularized fascia 
lata for the reconstruction of complex Achilles tendon 
defects with overlying soft tissue infection (3). In their 
paper these authors report three patients treated for 
tendon defects ranging from 3.5 to 5.5 cm in length. 

In 2003 Kuo et al. reported of four patients treated for 
combined loss of Achilles tendon and overlying soft 
tissue by means of ALT composite flap with vascu-
larized fascia lata rolled on itself. According to these 
authors the fascia lata receives sufficient blood supply 
via the prefascial and subfascial vascular plexuses when 
attached to the ALT flap. These characteristics make 
the ALT flap a good solution in comparison to other 
free composite flaps for combined reconstruction of 
Achilles tendon and soft tissues (4).

Flexor hallucis longus tendon transfer is a tech-
nique that has been proposed for salvage treatment 
of neglected, chronic Achilles tendon lesion associ-
ated with large tendon defects (5). First described by 
Hansen in 1991 (6), it has rapidly found the favour of 
some surgeons for the treatment of chronic Achilles 
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tendon rupture (7) as it permits to augment a repair 
or replace an irreparable lesion. When performed 
through a single incision, this technique has minimal 
morbidity and complications, and it can provide excel-
lent functional and clinical outcomes with very good 
patients’ satisfaction (5).

In 2015, in a multicentric study, Soons et al. re-
ported on functional results after reconstruction of 
both tendon and soft-tissue defects by free flap surgery 
in seven patients with wound complications after repair 
of the Achilles tendon. The soft tissue coverage was 
obtained using either a radial forearm free flap or an 
ALT free flap. The Achilles tendon was reconstructed 
using either a tendon graft within the flap (palmaris 
longus or tensor fascia lata) or by transfer of the flexor 
hallucis longus tendon to the Achilles tendon (8).

In this case report, we present a successful re-
construction of the Achilles tendon in a patient with 
tendon re-rupture, overlying soft tissue infection, 
and massive tendon defect after debridement, uti-
lizing a free composite ALT flap with vascularized 
fascia lata and flexor hallucis longus tendon transfer. 
The FHL transfer was performed to augment the 
repair, considering the remarkable extension of the 
Achilles tendon defect. In the presence of Achilles 
tendon substance loss below two to three centim-
eters the Authors usually perform a V-Y repair, while 
for larger tendon loss they are used to augment the 
V-Y repair with a FHL transfer. The latter technique 
can be safely performed with excellent results even 
in the presence of a 6-centimeter tendon loss. For 
massive loss of substance, the use of auto or allograft 
is indicated. However, when facing infections and 
chronic lesion some concerns can arise with the use 
of non-vascularized tissue.

To the best of the authors’ knowledge this is the 
first report of the combined use of FHL tendon trans-
fer and free composite ALT flap.

Case report 

A 64-year-old male patient presented to the emer-
gency room with redness and purulent secretion from a 
surgical incision at the level of the Achilles tendon. The 
patient had undergone a right Achilles tendon repair 

two months prior for a rupture after minor trauma and 
a history of local corticosteroid injections.

The patient was a social smoker, had no comor-
bidities, was taking no pharmaceutical drugs and had 
rather high functional demands. Six months before the 
traumatic rupture he had taken two cortisone injec-
tions in the tendon, due to persistent pain during dor-
sal and plantar flexion of the foot. 

Following the injections, the patient continued to 
have pain. He underwent an ultrasound and an MRI, 
which revealed a partial rupture of the Achilles ten-
don. The patient was treated conservatively.

Shortly after, the patient inadvertently made a 
sudden dorsal flexion movement of the foot and felt a 
“pop” accompanied by acute pain in his right Achilles 
tendon. A rupture of the tendon was assessed by ul-
trasound. The patient was surgically treated one week 
after trauma with an open procedure for direct Achil-
les tendon repair augmented with the plantar gracilis 
tendon as an auto-graft.

Two months after surgery, the patient presented 
to our emergency room with redness and purulent se-
cretion from the surgical incision. At physical exami-
nation, a fistula in the middle-third of the wound with 
cutaneous hyperaemia was assessed.

The patient was brought in the operating theatre 
for radical debridement and removal of necrotic soft 
tissues. In collaboration with plastic surgeons, a nega-
tive pressure therapy was started. His wound cultures 
grew methicillin-susceptible Staphylococcus Aureus 
(MSSA). Antibiotics were administered (Levofloxacin 
500mg twice per day and Rifampicin 600mg once a 
day, then switched to Oxacillin 2g, six times per day). 

Two weeks later, after the infection was eradi-
cated, the definitive reconstructive procedure was per-
formed. The procedure was carried out simultaneously 
by orthopaedic surgeons (LM and CR) and plastic 
surgeons (VR) (Fig. 1).

Patient was placed in a supine position. The in-
cision used for the previous surgery was lengthened 
by 10 cm proximally and 3 cm distally. A second con-
servative debridement of the soft tissues both in the 
proximal and distal tendon were performed. The pos-
terior tibial artery and vein were isolated. After de-
bridement, a 10 cm gap in the Achilles tendon could 
be assessed (Fig. 2). 
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Figure 1. Dehiscence of the skin overlying the Achilles tendon 
before surgical procedure.

Figure 2. Intraoperative findings. Tendon defect measuring 10 
cm after debridement.

An incision along the fascia was then performed, 
at the distal third of the deep posterior compartment 
of the leg; the muscle belly of the flexor hallucis lon-
gus (FHL) was identified (Fig. 3), then the tendon was 
isolated, the tibial nerve and the posterior tibial artery 
were protected. 

A tenotomy of the FHL with the ankle and the 
first toe in forced plantar flexion was performed. The 
harvested FHL resulted with a 4 cm tendon stump 
distal to the myotendinous juncture. The tendon was 
then basted with sutures (Fig. 4), inserted through 
a bone tunnel performed on the calcaneus bone and 
then further stabilized with an interference screw 
(Figs. 5, 6).

Figure 3. Identification of the muscle belly of the FHL. The 
plantar flexion of the big toe confirms we are pulling the correct 
muscle belly.

Figure 4. FHL tendon was basted after tenotomy.

Figure 5. FHL tendon was inserted in the calcaneus and stabi-
lized in the correct position using an anchor.
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Correct tension of the graft was achieved compar-
ing it to the physiological plantar flexion of the healthy 
contralateral ankle. 

The ALT flap was designed with a 22x6 cm skin 
island including the underlying fascia lata. Laterally, 
the fascia was taken with a larger size using a 16.5x6 cm 
rectangular design. The excess of fascia was taken later-
ally in order to leave space during the insetting phase 
for the medial passage of the pedicle. This precaution 
avoided the tendon reconstruction with the fascia lata 
and the long flexor of the big toe compressing or con-
straining the pedicle. Particular attention was paid to 
the packing of the vascularized fascia lata to ensure 
greater strength and resistance.  The “accordion” fold-
ing on itself guarantees a good thickness of the graft 
and a good load distribution among the layers.

An incision was performed along the marks which 
were made preoperatively at the anterolateral region of 
the thigh, proceeding medially to laterally (Fig. 7).

The miocutaneous perforator was isolated, dis-
secting the descending branch of the lateral circum-
flex femoral artery along the medial edge of the vastus 
lateralis muscle. The pedicle was isolated, including 
the vascularized fascia lata which must be kept intact 
deep in the flap. The pedicle was disconnected from 
the donor site, and the flap was raised up. Insetting was 
performed over the Achilles tendon, where the loss of 
soft tissue substance was placed. The anastomosis was 
performed with the posterior tibial artery T-L and 
with the posterior tibial vein T-T. The ischemia time 

Figure 6. End result after Achilles tendon debridement and 
FHL tendon transfer.

Figure 7. Preparation of the ALT flap with vascularized fascia 
lata.

Figure 8. ALT flap with fascia lata insetting, temporary posi-
tioning before definitive sutures.

was 40 minutes. The patency of the anastomosis was 
confirmed with doppler ultrasound and the milking 
test (Fig. 8).

The fascia lata was then tubulized, an infraten-
dinous tunnel was created at the distal stump of the 
Achilles tendon and the distal portion of the fascia 
lata was inserted and sutured in a Pulvertaft-like 
fashion. Subsequently, the fascia lata was sutured at 
the proximal stump of the Achilles tendon, opened, 
and sutured on the muscle fascia in a fan shape, pay-
ing attention during the repair, to achieve adequate 
tension (Fig. 9).

At the end of the procedure strength of the con-
struct was assessed with forced dorsiflexion of the foot 
and stretch of the grafts, with a satisfying result.

A drainage was inserted inferolaterally and then 
sutured.

The patient was immobilized in a cast with the 
foot in plantar flexion for 4 weeks after surgery and 
was then given progressive weightbearing using a 
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Walker boot with three wedges, progressively remov-
ing them during the following weeks. Full weight-
bearing without the boot was allowed ten weeks after 
surgery (Fig.10).

At 8 months follow-up the patient could walk 
without gait problems or pain. The hallux had lost some 
ROM of active plantar flexion when compared to the 
opposite hallux, maintaining plantar flexion strength 
of 5 against resistance. The sural triceps strength was 
5, with a slight decrease in calf circumference. The pa-
tient was able to walk on his tip toes (Fig. 11).

Discussion 

The Achilles tendon is the strongest and most ro-
bust tendon in the human body. In spite of this, it is 
the most common tendon to rupture in the lower ex-
tremities, invalidating gait as well as dorsal and plantar 
flexion of the foot (9). The most common rupture point 
is at 3-5 cm from the tendon’s insertion to the calca-
neus (10), corresponding to the watershed region of 
the tendon (11, 12). The incidence of Achilles tendon 
ruptures is on the rise, especially in middle aged men 
who live an active life. Surgical and conservative treat-
ments are both viable options in treating acute Achilles 
tendon rupture (13). By contrast, in chronic ruptures, 
which are defined as a rupture with a delay in diagnosis 
or treatment for more than 6 weeks (14), non-surgical 
treatment is very rare in literature (15). Surgical tech-
niques used to repair chronic rupture are: direct repairs, 

Figure 9. Tubulized fascia lata was sutured to the tendon 
stumps overlying the newly transferred FHL tendon.

Figure 10. Wound healing after three months from surgery.

advancement flaps (e.g. turndown flaps), tendon trans-
fers (e.g. flexor hallucis tendon (FHL), peroneus bre-
vis), augmentation with synthetic materials, autografts 
or allografts or a combination of techniques (16).

The rate of secondary rupture or dehiscence of the 
tendon, precipitated through soft tissue necrosis or oc-
cult repair site infection, is 3,6-8,8% (17-19). Functional 
restoration can be a challenge for the reconstructive sur-
geon due to complex and highly efficient biomechanics 
of the lower extremity. Multiple local and distant tis-
sue reconstruction options have been reported in the 

Figure 11. Eight months from surgery. Patient was able to per-
form a heel raise and recovered complete ankle ROM with no 
deficit in strength.
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literature. Minor or partial ruptures may be treated 
with skin grafts after adequate debridement (20), while 
larger tendon defects (3-4 cm), may be reapproximated 
using flexor hallucis longus or gastrocnemius aponeu-
rosis turnovers and peroneal muscle transfers (14, 21). 

In more severe cases requiring multiple debride-
ment, with vascular comorbidity, or massive skin/ten-
don defects, free tissue transfer may be required for a 
stable wound closure and good functional outcome (22). 

The literature generally agrees that the fundamen-
tal aspect of treatment involves extensive debridement 
of the infected and/or necrotic tissue and antibiotic 
coverage (23), even though each author has his or her 
own opinion on how tendon and soft tissue defects 
should be addressed. These opinions range from exten-
sive debridement with functional rehabilitation alone 
(24, 25), to local tendon/tissue transfer (26-31), to free 
flaps (21, 32-36). Additional variations of treatment 
include single versus staged procedures (37, 38), the 
utilization of cement spacers (37, 38), tissue expand-
ers (38) and negative-pressure wound therapy (39, 40). 

In accordance with the literature, there are multi-
ple flaps which can be used to reconstruct the Achilles 
tendon. In the present case, the authors evaluated pros 
and cons of each of them and took into account which 
were the objectives set for reconstruction.

The chance of setting up a flap that would guarantee 
an adequate share of well-vascularized tissue and which 
could reduce the rate of major complications is appealing. 
According to Lee et al. and Inoue et al. the composite 
anterolateral thigh fascio-cutaneous flap allows simul-
taneous transfer of the fascia and skin, both being well 
vascularized. A vascularized tendon substitute has the 
advantage of higher resistance to infection, faster healing, 
fewer adhesions, and better gliding capability (3, 33).

In the present case the authors wanted to set up a 
reliable flap equipped with a long and large-caliber vas-
cular peduncle, which is why the technique of Wei et 
al. was excluded. They describe a composite free groin 
flap with iliac bone and abdominal fascia to reconstruct 
the skin-aponeurosis-bone complex. The superficial 
circumflex iliac artery, which is the main pedicle of the 
groin flap, is relatively little and easily damaged (41). 

The use of muscle flaps wasn’t taken into account 
by authors as one of their main purposes was to per-
form a one-step surgical procedure; for this reason, it 

was decided not to use flaps of grosser thickness that 
require a second debulking surgery such as the latis-
simus dorsi (LD) used by Lee et al. or the gracilis 
described by Huemer et al (36, 42). Furthermore, the 
LD described by Lee et al. was also excluded as it was 
raised up as a flap of denervated muscle, thus losing 
part of its muscle function (36). 

Considering the high rate of failure in restoring 
satisfying function in high demanding patients in the 
presence of a massive defect, the authors excluded the 
lateral-arm flap described by Smit et al. raised with  
the triceps tendon, since in this paper the size of ten-
don defects isn’t specified (43).

Similarly, the technique with tensor fasciae lata 
(TFL) flap described by Dabernig et al. was excluded 
for the risk of failure to achieve a strong junction be-
tween the fascia and the bone (44).

The Radial forearm flap plus Flexor Carpi Radialis 
tendon described by Innocenti et al. seems to be a good re-
constructive option with a thin and pliable skin and a long 
tendon, but it needs the sacrifice of the radial artery (45).

As a matter of fact, an important aspect that has 
to be considered when planning the reconstruction is 
the morbidity at the donor site: Deiler et al. asserted 
that tensor fasciae lata perforator flap is a great choice 
for Achilles tendon reconstruction, with minimal 
morbidity at the donor site, easy first intention heal-
ing, and no significant atrophy of the tensor fasciae 
lata muscle (46).

The proposal of Kim et al. based on dorsal pedis 
free flap may lead to limited excursion of the toes with 
not entirely negligible donor site morbidity (47). 

Papp et al. stated that the infragluteal flap rep-
resents a good alternative for Achille tendon recon-
struction, even though there is the danger of injuring 
the posterior femoral cutaneous nerve while harvest-
ing the flap, that can result in sensitivity deficit in the 
posterior area of the thigh (48).

Recently Tiengo et al. reported of seven patients 
that underwent tendon and soft tissue reconstruction 
in Achilles tendon region with a chimeric anterolateral 
thigh flap and rolled-up fascia lata. These authors con-
clude that single-stage composite reconstruction with 
a fasciocutaneous flap with a strip of fascia lata is a safe 
and reliable strategy for composite reconstruction of 
the Achilles tendon region (49). 
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In the present technique the authors preferred to 
fold the fascia lata on itself instead of rolling it up like 
Tiengo et al., to ensure a homogeneous distribution of 
the force over the different layers and to have the pos-
sibility to open it up and suture it to the muscle fascia 
during the proximal fixation of the graft. (fig.12 e fig. 9).

The present technique, based on the use of flexor 
hallucis longus tendon transfer and on an anterolat-
eral thigh flap with vascularized fascia lata, provides 
reconstruction of Achilles tendon defect by means of 
vascularized tissue, with better healing power and a 
decreased likelihood of developing adhesions. Con-
sidering the defect size, the augmentation with FHL 
guarantees strong repair, it facilitates adequate intra-
operative tensioning of the reconstruction, and it helps 
to restore satisfactory function and strength during 
rehabilitation. 

There is no consensus treatment for chronic and 
infected Achilles tendon lesions but, in the present 
case, the authors have achieved good clinical outcomes, 
without complications, despite the large tendon loss. 
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