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Achilles tendon ruptures are injuries that are becoming more common as the participation of 
recreational activities continue to increase.  Fortunately, most acute ruptures are identified and treated 
within the first month of the injury, whether by immobilization or by primary surgical repair. Ruptures 
are sometimes missed by physicians or ignored by patients and the consequences of the so-called 
neglected Achilles rupture can be devastating.  Surgical repair of neglected Achilles ruptures is less 
controversial than that of acute ruptures; however, selection of the most appropriate procedure often 
proves difficult.  There have been a  number of surgical approaches described to treat the neglected 
rupture.  We present a review of the surgical approaches described in the literature as well as an 
illustration of our preferred methods.  
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Achilles tendon ruptures were first described in 
1575 by Ambrose Paré.1,2  Historically, Achilles 
tendon ruptures were considered rare with an 
incidence of less than 0.2%.3-6  Over the past 
decade the rate of ruptures has increased.7-9  The 
Achilles accounted for 40% of operated tendon 
ruptures in one study.10 Today, the Achilles 
tendon is the most common tendon ruptured in 
the lower extremity.4 This recent increase in 
Achilles tendon ruptures is believed to be a 
consequence of increased participation in 
recreational acivities.9,11-14   
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Inglis and Sculco noted that 75% of the patients 
in their study related that the injury occurred 
during a recreational activity.15  Endurance sports 
such as running and jogging can lead to chronic 
overuse and subsequent rupture of the tendon.16,17

 
Common symptoms include the feeling of being 
kicked from behind,8 difficulty walking, weakened 
plantarflexion power,18 swelling, and bruising 
about the ankle.  On examination, there may be a 
palpable gap,8,19,20 diminished plantarflexion 
strength, or a positive Thompson test.21 Ma and 
Griffith stated that a palpable gap at the rupture 
site and diminished plantar flexion strength are 
pathognomonic of an Achilles tendon rupture.22 
Ecchymosis, edema, and pain on palpation may 
be present on exam.  
 
 
 
 
 

© The Foot & Ankle Journal, 2008 

mailto:grovej@hotmail.com?subject=martins2@ccf.org
mailto:markhardy@sbcglobal.net?subject=markhardy@sbcglobal.net
mailto:markhardy@sbcglobal.net


Volume 1, No. 5, May 2008                                  The Foot & Ankle Journal
 

In some patients, the symptoms may diminish 
quickly, or are minimal enough that they do not 
seek immediate treatment.23 In Christensen’s 
analysis of 57 patients who suffered Achilles 
tendon ruptures, 19 were said to be painless.24 
Another concern is a missed diagnosis in the 
acute setting. It has been noted that up to 20% of 
Achilles ruptures are missed on initial exam.25 The 
sequelae of disrupted Achilles tendon function is 
loss of ankle stability, calcaneal limp, and 
abnormal gait.26,27

 
There is still confusion in the literature at 
regarding the point at which an acute rupture is 
considered neglected. Bosworth noted 
contraction of the triceps surae complex occurs 
within 3-4 days after the rupture.28  Four weeks is 
the most often cited interval describing a 
neglected Achilles tendon rupture.9,29-31  The 
neglected Achilles rupture consists of a large gap 
with secondary contracture of the gastro-soleus 
complex32 resulting in over-lengthening and 
weakness.  Healing may not be directly related to 
return of functional activity.29 Neglected ruptures 
often pose a more difficult task to the treating 
physician than do acute ruptures.32-34 Barnes and 
Hardy showed that untreated Achilles ruptures 
heal with scar tissue filling the resultant gap.35 The 
main factor in the success or failure of healing is 
the functional length of the muscle-tendon unit. 
Interposed scarring can impair the functional end 
result by weakening the plantar flexion power and 
cause instability about the ankle.23,27,29 The ability 
to produce tension in an over-lengthened 
musculotendinous unit is poor.29,35

 
Surgical treatment of acute ruptures is still under 
debate.12,20,36-38 Surgical treatment of neglected 
Achilles ruptures has been well documented to be 
more effective than conservative treatment in 
providing the patient better function.17,29,31,33,34,39,40-

47  Cetti, et al, found 75% of those treated with 
surgery had acceptable results, whereas only 56% 
of those treated with casting had return of normal 
function.3 Nonetheless, surgical treatment of 
Achilles ruptures pose many challenges to the 
surgeon.15,33,47  
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There are complications that can occur with these 
surgeries, in particular, a high rate of wound 
complications such as dehiscence and 
infection.15,16,49

 
Christensen in 1931 was the first to report 
surgical treatment of neglected Achilles tendon 
ruptures.50 Since that time, a number of 
reconstruction techniques have been described to 
treat neglected Achilles ruptures. Unfortunately, 
none of these techniques have shown evidence of 
superiority through comparative studies.7,8,51 The 
surgical techniques have been categorized into 
two main groups: autologous and synthetic or 
allograft repair.  The autologous techniques 
include augmentation with free fascia or tendon 
graft, fascia advancement or turn-down flaps, and 
local tendon transfers.52  
 
 
Surgical Techniques 
 
Autografts 
 
The free fascia lata graft was first described by 
Bugg and Boyd in 1968.44 Maffulli described the 
use of a free gracilis graft for augmentation.53 The 
fascia advancement technique was popularized by 
Abraham and Pankvich in 1974 with the V-Y 
plasty.44  The gastrocnemius-soleus turn-down 
flap was described by Arner and Lindholm in 
1959.2,15,54 Disadvantages of using free grafts 
include the technical difficulty of some repairs as 
well as some requiring a separate incision.     
 
Local tendon transfers have become more 
popular for repair of neglected Achilles rupture. 
The most commonly used tendons are the 
peroneus brevis, flexor hallucis longus (FHL), and 
flexor digitorum longus (FDL) tendons.29 The 
peroneus brevis tendon transfer was first 
described by White and Kraynick.55 Teuffer 
studied 30 patients with peroneus brevis transfer 
for neglected Achilles ruptures and at a mean 
follow up of 5 years, 28 of the 30 patients had 
excellent results, however he did not distinguish 
between early and late repairs.56  
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Although no evidence suggests abnormal gait 
after a peroneal brevis transfer, it may be 
disconcerting since it provides lateral ankle 
stability and eversion motion. The peroneus 
brevis is responsible for 28% of the eversion 
capacity of the hindfoot.57 

 
Mann et al described using the FDL tendon 
transfer with a turn-down flap and had excellent 
or good results in 6 out of 7 patients studied.38   
 
Hansen described the FHL tendon transfer.45 
Hansen, and more recently Den Hartog58 
harvested the tendon through the posterior 
incision, whereas Wapner32,47 described the use of 
a second incision medially to allow for increased 
tendon length for transfer.  A cadaveric study by 
Tashjian found that the average length of FHL 
tendon through a single incision was 5.16cm 
compared to 8.09cm when a double incision 
approach was used.59 The 5.16cm tendon length 
was found to be more than adequate for transfer 
and solid fixation into the calcaneus.  The 
technique described by Wapner involves passing 
the tendon through a transverse tunnel in the 
calcaneus and weaving the tendon into the 
Achilles. Pearsall et al described the use of 
interference screw fixation for FHL transfer 
which allows the tendon to be fixated directly into 
the calcaneus requiring less tendon length.60  
 
There are a number of advantages to using the 
FHL tendon transfer. The FHL is stronger than 
the peroneus brevis8 and Leppilahti9 stated that 
the FHL tendon is twice as strong as FDL.  The 
FHL tendon also maintains normal muscular 
balance that may be sacrificed with other 
transfers.  Another advantage is the location of 
the muscle belly in relation to the Achilles tendon. 
It extends distally into the relatively avascular area 
of the Achilles tendon, offering a rich supply of 
blood.14,45,47,61-63 As with any tendon transfer, 
subsequent weakness is a concern.  Hansen noted 
that most patients over 30 years old did not have 
altered function after the loss of FHL strength.45  
Coull, et al,64 discovered residual weakness of 
FHL function, but found no mechanical 
differences in forefoot loading patterns between 
the operated foot and the normal, non-operative 
foot.  
 

Synthetic Materials 
 
Synthetic materials include Dacron vascular 
grafts,65 carbon fiber composites,66 polyglycol 
threads,67 or Marlex mesh.68 Early studies showed 
success with these products. Unfortunately, they 
do not function as biologic grafts and are 
incapable of remodeling.40,69,70 Furthermore, they 
may be biologically intolerant and prone to failure 
as a result of premature loading.40,44,71 Amis, et al, 
observed a significant foreign body response with 
carbon fiber composites.72  
 
Allografts 
 
Tendon allografts have become popular for 
ligament and tendon repair in orthopedic and 
podiatric surgery.  In orthopedic surgery, this is 
particularly true for knee and shoulder 
reconstruction.  In a 5 year follow up comparing 
autograft and Achilles tendon allograft for 
anterior cruciate ligament repair, Poehling, et al, 
found that functional outcomes were similar with 
fewer activity limitations in the allograft group 
compared to autograft group.73 Nellas in 1996, 
Yuen in 2000, and more recently Lepow, et al, in 
2006 have described the use of Achilles allograft 
for treatment of neglected Achilles ruptures with 
favorable outcomes.74-76 Lepow utilized the 
allograft alone to repair a 10cm gap and at one 
year follow up the patient was back to pre-injury 
activity level.76 The mechanical strength of 
rehydrated freeze-dried allografts were found to 
be similar to autografts in an animal study.77 Most 
studies have now shown that the incorporation 
and remodeling phases of allografts are longer 
compared to autografts.77 Unfortunately, the use 
of allografts can carry a small risk of disease 
transmission, especially HIV and hepatitis C. The 
most recently published report of the American 
Association of Tissue Banks states that more than 
2 million musculoskeletal allografts have been 
distributed during the past 5 years with no 
documented incident of a viral disease 
transmission caused by an allograft.77 

 
 
 
 
 

© The Foot & Ankle Journal, 2008 



Volume 1, No. 5, May 2008                                  The Foot & Ankle Journal
 

 
 
Figure 1   A linear incision is made just medial to 
the Achilles tendon. This incision allows for adequate 
exposure while decreasing rate of adhesion 
formation. The offset incision of the skin and 
underlying paratenon allows the presence of 2 
barriers to the outside environment. 
 
 
 
Xenograft 
 
The OrthADAPT™ Bioimplant by Pegasus 
Biologics, Inc. is a xenograft tissue scaffold 
derived from equine pericardium.  It provides an 
acellular highly organized collagen scaffold 
allowing for ingrowth and remodeling of normal 
tendon or ligamentous tissue. It functions to 
provide augmentation to healing and is not a 
substitute for tendon.  The implant is less bulky 
than other grafts, with a thickness of 0.5mm.  
Because the graft is not of human origin, the usual 
risk of viral infection as seen in allografts is 
insignificant. The graft has a shelf-life of two 
years. It can easily be folded, cut to size, and 
fenestrated to cover an area of 9cm x 9cm. Its use 
in Achilles tendon ruptures can be useful not only 
to act as a tendon scaffold, but also to act as a 
barrier to the underlying tendon in cases when the 
paratenon is absent or adhered to the skin and 
must be sacrificed. A major disadvantage to its 
use is that it adds an avascular substance to an 
already poorly perfused area.30,78
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Figure 2    Dissection deep and just medial to the 
Achilles tendon allows exposure of the flexor hallucis 
longus tendon.  The neurovascular structures lie just 
deep and medial to the tendon, necessitating the 
use of blunt dissection in this area. The blue arrow 
is pointing to the FHL tendon and the yellow arrow 
to the FHL muscle belly. 
 
 
Operative Techniques  
 
The procedure is performed with the patient 
prone. General anesthesia is used and a thigh 
tourniquet used for hemostasis.  A ten-centimeter 
linear posterior skin incision is made just medial 
to the Achilles tendon. (Fig. 1)  
 
This technique is utilized to offset the incisions of 
the skin and paratenon to decrease risk of 
adhesion formation postoperatively.  The 
paratenon is then incised; however it is often 
noted to be adhered to the underlying post-
rupture, tissue fibrosis and this portion is usually 
sacrificed. Upon reflection of the paratenon at the 
rupture site, an area of fibrotic tissue is often 
interposed between the ruptured ends of the 
Achilles tendon. This is completely resected until 
normal tendon is noted at the distal and proximal 
ends.  
 
FHL Tendon Transfer 
 
First the fascia overlying the FHL muscle belly is 
incised to allow increased perfusion to the 
remaining Achilles tendon. The FHL tendon is 
then harvested as described by Hansen.45 (Fig. 2)  
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Figure 3   The drill is driven from the superior 
calcaneal tuber through the plantar cortex. Note the 
free FHL tendon, highlighted by the yellow arrow, 
which is ready for transfer. 
 
The tendon of the FHL is freed as distal as 
possible through the posterior incision. With care 
taken to protect the adjacent neurovascular 
structures, the tendon is cut and harvested. For 
fixation of the transferred tendon, we utilize the 
Bio-Tenodesis™ screw. (Arthrex, Naples, FL).  
The first step is to insert the drill guide.  It is 
inserted from the superior calcaneal tuber through 
the plantar cortex in a posterior to anterior 
orientation. The angle of the drill must be such 
that the drill passes the plantar calcaneal cortex 
distal to the plantar calcaneal tubercles. (Fig. 3)   
 
After the FHL tendon width is measured, the 
reamer is then placed over the guide drill and 
inserted to a depth of the length of the screw. 
(Figs. 4,5) 
 
Only the superior calcaneal cortex is reamed. This 
creates the open tunnel and the calcaneus is now 
ready for insertion of screw and tendon. First, the 
distal end of the free FHL tendon is secured with 
the modified Krackow stitch utilizing 2-0 
Fiberwire™. A tendon passer is then inserted 
from the plantar heel superiorly through the 
drilled hole. The suture is harvested and the 
passer is pulled plantarly. This results in the 
Fiberwire™ being passed through the plantar 
heel. (Fig. 6) 
 
 
 
 

 
 
Figure 4    The width of the tendon is measured to 
determine proper screw and tunnel diameter. 
 

 
 
Figure 5    Insertion of the reamer over the guide 
drill. Only the near cortex is drilled creating the 
“open” tunnel for interference screw placement. The 
far (plantar) cortex is often spared during reaming 
as this helps prevent formation of painful bone 
callus or creation of a stress fracture. 
 
 
The last step is to secure the tendon with the 
screw utilizing the interference technique as 
described by Pearsall et al. First the Fiberwire™ 
exiting the plantar heel is pulled with the foot 
slightly plantarflexed. Care must be taken to 
ensure that the FHL tendon freely enters the 
open tunnel.   
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Figure 6    The free FHL tendon is secured with 2-0 
Fiberwire™ and then harvested and passed through 
the tunnel and the suture is pulled out the plantar 
aspect of the heel. This may be performed with a 
tendon passer (yellow arrow) or looped through the 
slot in the drill (blue arrow). 
 

 
 
Figure 7    Insertion of interference screw:  Notice 
that there is firm tension on the suture coming out 
the plantar heel.  This will allow proper tension on 
the suture coming out the plantar heel. This will 
allow proper tension on the FHL tendon as the screw 
is inserted. The foot is kept in slight plantarflexion 
during this maneuver. 
 
While maintaining tension on the Fiberwire™ 
with the foot in a slightly plantarflexed position, 
the FHL tendon is then secured into the superior 
calcaneus with the Bio-Tenodesis™ screw. (Fig. 
7) The screw must be inserted completely into the 
calcaneus. The remaining Achilles tendon is then 
attached to the FHL tendon with 2-0 Fiberwire™, 
once again maintaining physiologic tension.  
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Figures 8,9,10    The cadaveric Achilles tendon 
allograft: The rehydration process should be 
performed for at least 30 minutes prior to use. (Fig. 
8) The graft is cut to the proper length required to 
fill the gap and is then prepared for insertion with 
#2 Fiberwire™. (Fig. 9) Insertion of the graft: The 
suture ends are then tied with the foot slightly in 
plantarflexion for physiologic tension. (Fig. 10) 
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Allograft Achilles Tendon 
 
The freeze-dried graft (Fig. 8) is allowed to warm 
and rehydrate in normal sterile saline for at least 
30 minutes prior to implantation. The graft is 
then cut to the length needed to fill the gap left 
after debridement of scar tissue. #2 Fiberwire™ 
is utilized for its maximal strength to make a 
running Krackow stitch. (Fig.  9) The graft is then 
inserted and the free suture ends are tied with the 
foot in slight plantarflexion. (Fig. 10) 
 
Xenograft 
 
For further augmentation and due to inadequate 
paratenon coverage, the OrthADAPT™ (Pegasus 
Biologics, Inc, Irvine, CA) (Fig. 11) may be 
utilized. It is cut to size and wrapped 
circumferentially around the repair; alternatively, 
strips of graft may be sutured along the repair. 
The graft was secured to the Achilles tendon with 
2-0 Fiberwire™. (Fig. 12)   
 
Postoperative Course 
 
After wound closure, the patient is placed into 
non-weightbearing posterior splint with the ankle 
plantarflexed to gravity equinus. The patient is 
typically kept non-weightbearing for four to six 
weeks followed by four weeks in walking cast 
with gradual increase in weightbearing and 
propulsion.  After suture removal (typically at 2 
weeks) the patient is then instructed to begin 
gently range-of-motion exercises at the ankle joint 
to begin applying mild tension on the healing 
Achilles tendon, transferred tendon, or graft.   
 
Conclusion 
 
Neglected Achilles tendon ruptures have become 
a more common condition than in past decades 
and represent a difficult challenge for even the 
most experienced surgeon. Contrary to acute 
Achilles tendon ruptures, the evidence 
undoubtedly supports surgical treatment.  
However, the surgeon has the task of repairing a 
residual gap, restoring function, and preventing 
the many complications that commonly occur 
with Achilles tendon surgeries.   
 
 

 

 
 
Figures 11,12    OthADAPT™ graft prior to 
trimming and application to the Achilles repair. (Fig. 
11) The OrthADAPT™ has been secured with #2 
Fiberwire™ and acts as a sheath over the repair. 
(Fig. 12) 
 
 
Furthermore, a number of surgical and grafting 
techniques have been described, none of which 
has become the gold standard.  We believe there 
are distinct advantages of the FHL tendon 
transfer compared to the alternative techniques. 
These advantages include 1) tendon harvesting 
through a single posterior incision , 2) the FHL  
provides plantarflexory power greater than that of 
the FDL, 3) it offers a rich vascular supply form 
its muscle belly, 4) it is less technically demanding 
than other procedures, 5) and has no significant 
deleterious effect on the normal biomechanics of 
the foot.   
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In cases that have severe gaps and may require 
something more substantial than a tendon 
transfer, we believe the Achilles tendon allograft 
is a viable option either by itself or with FHL 
tendon transfer. It has similar strength to 
autografts and obviates the need for a donor site. 
It can, however, carry the risk of infectious 
transmission and takes longer to incorporate than 
autografts.   
 
Lastly, we also believe the OrthADAPT™ 
xenograft allows for an acellular matrix that is 
useful in reinforcing the FHL or allograft 
augmentation.  We have found that many of the 
neglected Achilles tendon ruptures have absent or 
diseased paratenon at the site of injury.  
Therefore, after the repair, the OrthADAPT™ 
provides not only a matrix for the augmented 
repair to incorporate into, but also a temporary 
barrier, preventing adhesions postoperatively.  We 
believe these techniques are an effective and 
practical method for surgical repair of neglected 
Achilles tendon ruptures.  
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