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oRigiNAL PAPeR

Severe insertional Achilles tendinopathy.  
Our experience with two different surgical techniques:  
surgical debridement and dorsal closing wedge calcaneal osteotomy 
according to modified Zadek’s technique

Abstract

Introduction. This study is a retrospective analysis of two cohorts of patients treated for severe insertional 
Achilles tendinopathy (IAT) with two different surgical methods: surgical debridement and dorsal closing 
wedge calcaneal osteotomy according to modified Zadek’s technique.
Materials and methods. We treated a total of 36 feet in 35 patients. Twenty five patients had surgical 
excision of intra-tendinous calcification with excision of posterior calcaneal prominence and reinforcement 
of insertion with either suture anchors or fibre tape. Ten patients (11 feet) had modified Zadek’s calcaneal 
osteotomy as an isolated intervention, without any other procedure to the Achilles tendon insertion or to 
the posterior part of the calcaneus. The mean age at operation was 52.6 years. (Range: 31 to 68 years in 
the debridement group and 18 to 64 years in the osteotomy group). There were 17 males and 18 females. 
20 were right-sided procedures. Mean follow-up in the outpatient clinic for a clinical examination was 20 
weeks. We expanded observation period with an up-to-date score based on Victoria Institute of Sport 
Assessment-Achilles Tendon (VISA-A) questionnaire and Manchester Oxford Foot Questionnaire (MOXFQ) 
making the maximum follow up in the debridement group up to 8 years and the osteotomy group of 4 
years. 
Results. The open debridement group showed 76% (19 patients) to have a good to excellent outcome. The 
calcaneal osteotomy group showed 82% (9 patients) to have a good to excellent outcome. Osteotomies 
were united in all patients. We had no complications in either group until discharge. 
Conclusions. Both methods showed to be safe and efficient in bringing symptomatic relief to patients in 
short, medium and long-term observation.
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Streszczenie

Wstęp. Praca jest retrospektywną analizą dwóch grup chorych leczonych z powodu zaawansowanego 
zwyrodnienia/tendinopatii ścięgna Achillesa (Insertional Achilles Tendinopathy – IAT) dwoma różnymi 
technikami: chirurgicznym (debridement) oraz osteotomią kości piętowej z wycięciem zamkniętego klina 
od strony grzbietowej wg zmodyfikowanej techniki Zadeka.
Materiał i metody. Leczono otwartą techniką 36 stóp u 35 chorych, w tym 17 mężczyzn i 18 kobiet. U 20 
z nich operowano jedną stopę. U dwudziestu pięciu usunięto zwapnienia z przyczepu ścięgna, wycięto 
wystającą tylną część kości piętowej, wzmocniono przyczep szwem z kotwicami lub taśmą z włókniny. 
U 10 chorych 911 stóp wykonano zmodyfikowana osteotomię klinową kości piętowej wg Zadek’a jako 
izolowaną procedurę bez jakichkolwiek działań w obrębie przyczepu ścięgna Achillesa lub tylnej części 
kości piętowej. Średnia wieku dla obu grup w chwili operacji wynosiła 52,6 lat. W grupie z debridement 
wiek wahał się od 31 do 68 lat. W grupie z osteotomią od 18 doo 64 lat. Średnia czasu obserwacji wynosiła 
20 tygodni. Obserwację wydłużono i zaktualizowano wykonując w obu grupach ocenę punktową opartą 
na Victoria Institute of Sport Assessment-Achilles Tendon (VISA-A) Questionnaire i Manchester Oxford Foot 
Questionnaire (MOXFQ). W grupie z debridement najdłuższej oceny dokonano 8 lat po operacji, a w grupie 
z osteotomią 4 lata po operacji.
Wyniki. W grupie z debridement u 19 chorych (76%) uzyskano dobry lub bardzo dobry wynik leczenia. W 
grupie leczonych osteotomią kości piętowej u 9 chorych (82%) uzyskano identyczny wynik. U wszystkich 
chorych uzyskano zrost miejsca osteotomii. Nie obserwowano powikłań w obu grupach.
Wnioski. Obie stosowane metody były bezpieczne i dały poprawę również w dłuższym okresie obserwacji.

Słowa kluczowe: ścięgno Achillesa, tendinopatia; osteotomia kości piętowej; osteotomia Zadeka.
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Zaawansowane zwyrodnienie/tendinopatia przyczepu ścięgna Achillesa.  
Porównanie wyników leczenia operacyjnego dwoma metodami: chirurgicznego usunięcia zwyrodniałej 
tkanki oraz osteotomii kości piętowej wg zmodyfikowanej techniki Zadeka

Robert Adam Kucharski, Zain Abiddin, Kashif Ahmad, Ashveen Munoruth, Rajan Maheshwari

Doncaster and Bassetlaw Teaching Hospitals NHS Foundation Trust, The United Kingdom



149

Robert Adam Kucharski et al.: Severe insertional Achilles tendinopathy. Our experience with two different surgical techniques...

Introduction

The insertional Achilles tendinopathy (IAT) presents with 
varied clinical manifestations. Calcific deposits with in-
crease in rigidity of the tendon thus disturbing its normal 
interaction with the upper part of the posterior wall of 
the calcaneus (referred to as Haglund’s prominence). In a 
healthy subject this area has a glossy surface with a small 
bursa present thereby minimizing friction. Any pathology 
on either calcaneus (e.g. Haglund’s disease), within the ten-
don or surrounding soft tissue (inflammatory bursa), may 
trigger pain. Abnormality of the upper part of the posteri-
or wall of the calcaneus can be assessed radiologically by 
measurements. Most commonly used is the Fowler-Philip 
angle [1]. However, inter-observer and intra-observer vari-
ability in measurement of the angle [2] makes it difficult to 
apply as a guide for surgical intervention. There are other 
published methods of calcaneal measurement [2]. It is un-
clear whether pain in IAT comes predominantly from the 
tendon, the bone or adjacent inflamed soft tissue [3]. Some 
authors therefore address all three components during sur-
gical intervention [4], i.e. combined excision of posterior 
calcaneal prominence (regardless of Haglund’s deformi-
ty),closing wedge calcaneal osteotomy, excision of bursas 
and debridement of calcific deposits from the Achilles ten-
don. Other reports recommend an isolated excision of the 
surrounding bursas in selected cases [5]. 

The primary debridement of Achilles tendon insertion 
with bone suture reinforcement and excision of Haglund’s 
prominence (regardless of radiological measurements) 
aims to address the pathology directly (Fig. 1). 

The rationale behind an isolated modified Zadek’s os-
teotomy in treatment of IAT is to minimise direct contact 
between Haglund’s prominence and degenerated tendon 
thus subsequently to reduce inflammation of adjacent soft 
tissue. In addition, the dorsal closing wedge osteotomy 
changes the foot–ankle leverage (Fig 2A). There is also a 
change in position of calcaneal tuber and the body of the 
calcaneus in relation to the ground surface. The calcaneal 
tuber migrates proximally and anteriorly, while calcaneal 
body drops slightly inferiorly (Fig. 2B). Subsequent change 
in orientation of force vector on Achilles tendon and its 
magnitude may play some role in pain relief. 

The aim of this study was to analyse our experience 
with the two surgical methods mentioned above. 

Materials and methods

35 patients (36 feet) who had failed conservative manage-
ment were considered for surgery. The non-operative man-
agement included activity modifications, analgesics and 
non-steroidal anti-inflammatory medications, orthotics, 
footwear modification and physiotherapy. All patients had 
symptoms for at least 12 months prior to surgical interven-
tion. We had 25 patients in the open debridement and 11 
patients in the calcaneal osteotomy group. Demographic 
details include age, sex, side, co-morbidities, date of pro-
cedure, length of follow up, patient based MOXFQ ques-
tionnaires and surgeon’s follow up assessment were used 
to assess outcomes. Responses from patients were also re-
corded based on the more Achilles tendon specific VISA-A 
questionnaires.

Patients were evaluated by senior authors prior to 
listing for surgery and carefully assessed for tenderness, 
deformity, gait and Achilles integrity. All patients in this 
study had radiographs of the heel lateral view and confir-
mation of diagnosis either with an ultrasound scan and or 
magnetic resonance imaging (MRI). We also performed 
routine blood tests to aid other diagnosis of gout and in-
flammatory conditions.

Surgical techniques

The open debridement of Achilles insertion included a sin-
gle surgeon cases from 2010 to 2019. Surgical technique 
involved posterolateral, posteromedial or direct posterior 
approach in prone position (Fig. 1). Debridement of the 
tendon included removal of calcific deposits, excision of 
Haglund’s prominence and reinforcement with suture an-
chors or fibre tape. None of the patients had another ten-
don used as augmentation. Post-operative regime includ-
ed non-weight bearing in plaster cast for six weeks. Those 
subjects who had fibre tape reinforcement were allowed to 
partial weight bear in a protective boot after 3 weeks.

Fig. 1. Intra-operative picture showing surgical debridement of the 
Achilles tendon through a direct posterior approach in prone position. 
The procedure included removal of calcific deposits, excision of Ha-
glund’s prominence and reinforcement of central slip with fibre tape. 
The most medial and lateral slips attachments were left intact.
A running PDS suture repaired the central tendon split.
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The osteotomy group treated exclusively by another se-
nior author had modified Zadek’s osteotomy without any 
additional procedures (Fig. 2C). Surgical interventions 
were performed from 2014 to 2019. Modified Zadek’s tech-
nique was utilised. Apex of closing wedge osteotomy was 
distal to the origin of the plantar fascia on the calcaneus, 
i.e. to the front of the conversion point from the convex 
contour of the calcaneal tuber and concave contour of the 
calcaneal body cortex thus avoiding calcaneus attachment 

of calcaneo-fibular ligament (Fig. 2B). The plantar cortex 
was kept intact at the apex of the osteotomy. Fixation of os-
teotomy was achieved using various types of screw systems 
(Fig, 2C) or calcaneal compression plates. Postoperative re-
gime was non-weight bearing in a plaster cast for 6 weeks.
DVT prophylaxis included either low molecular weight 
heparin or Rivaroxaban for minimum 6 weeks for both 
cohorts.

Fig. 2A. The dorsal closing wedge calcaneal osteotomy changes the foot–ankle leverage. The lever arm of gastro 
soleus muscle plantar flexion after osteotomy (d’) is reduced in comparison to before surgery (d). The lever arm of 
Ground Reaction Force (GRF) remains the same (D).

Fig. 2B. There is also a change in position of calcaneal tuber and the body of the calcaneus in relation to the ground 
surface. The calcaneal tuber migrates proximally and anteriorly, while calcaneal body drops slightly inferiorly. The 
dotted outline of calcaneus after osteotomy. Large white dot represent the apex of closing wedge osteotomy. 
Continuous white line corresponds with post osteotomy fragments contact.

Fig. 2C. Follow up radiogram of the patient from Figure 2b. Fixation with compression through the post screw 
system (IOFIX). Radiogram obtained at 6 months due to another referral but related to contralateral side. Note 
progression of calcifications within attachment of the Achilles tendon in an asymptomatic patient.
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Results

A total of 36 feet (35 patients) were assessed with an overall 
mean age of 52.6 years. (Age range from 31 to 68 years in 
the debridement group and from 18 to 64 years in the oste-
otomy group). There were 17 males and 18 females. 20 were 
right-sided procedures. Mean follow-up in the outpatient 
clinic for a clinical examination was 20 weeks. We expand-
ed our observation period to 8 years in the debridement 
group and 4 years in the osteotomy group with an up-to-
date score based on VISA-A questionnaire and MOXFQ. 
The open debridement group showed 76% (19 patients) to 
have a good to excellent outcome. The calcaneal osteotomy 
group showed 82% (9 patients) to have a good to excellent 
outcome. Osteotomies were united in all patients.

There were no wound complications or incidence of 
thromboembolism in either group.

During the long term follow up, 2 patients in the de-
bridement group had recurrence of calcification and symp-
toms requiring additional procedures. (One required a 
further debridement and the other had modified Zadek’s 
osteotomy). One patient in the osteotomy group developed 
plantar fasciitis 18 months after surgery.

Discussion

Insertional Achilles tendinopathy is a challenging condi-
tion. When it is combined with an enlargement of poste-
rior calcaneus, it has been described as a Haglund’s syn-
drome [6]. Many patients improve with non-operative 
measures including physiotherapy, orthotics, activity mod-
ification and analgesics. However, failure of non-operative 
treatment may require surgical intervention. We did not 
perform surgery in any patients who had symptoms for less 
than a year. 

There is no consensus in the medical literature as to 
the best way of surgical management of this condition. Re-
ports of subcutaneous bursa having the highest degree of 
innervation when compared to the retrocalcaneal bursa, 
the Achilles tendon, and the calcaneal bone [3] led some 
authors to excision of subcutaneous bursa alone in selected 
patients [5]. Others recommend retrocalcaneal bursa ex-
cision [7], calcaneoplasty alone [8], open tendon debride-
ment and reattachment [9], arthroscopic debridement [10] 
and closing wedge calcaneal osteotomies [4,11,12,13] and 
[14]. To our knowledge, there are very few studies compar-
ing the various surgical modalities [15].

In our experience, both surgical methods (primary 
open debridement and osteotomy) are valuable in treating 
IAT. We had similar comparable short, medium and long-
term outcomes between both groups. The improvement 
achieved in both groups was alike, though number of pa-
tient analysed was not large enough to have statistical anal-
ysis. Initial recovery time was also almost identical. Both 

groups had recommended 6 weeks of non-weight bearing 
in a below knee cast. The usage of fibre tape augmentation 
of the Achilles tendon repair has allowed little earlier reha-
bilitation. However, Maffuli et al. [4] noted longer period 
in return to sport following primary open debridement 
as compared to osteotomy patients in athletic population. 
In this study, patient groups involved were less active and 
none were professional athletes.

We did not have any problems with achieving bony 
union in calcaneal osteotomy group. We believe, that mod-
ification of original description of osteotomy by Zadek 
[11], by positioning the apex of the osteotomy more dis-
tal than the original description makes this procedure safe 
and reliable. We assume that localisation of the apex of os-
teotomy just distal to the origin of the plantar fascia on the 
calcaneus prevents any cephalad migration of the calcaneal 
tuber should metalwork fixation fail. We used various in-
ternal fixation methods to achieve compression at the os-
teotomy site. As the plantar cortex of the calcaneus was left 
intact, there was a substantial force needed to achieve good 
compression. We did not have any preference of one fixa-
tion method over the other in the osteotomy group except 
for recommending two standard screws. However, major-
ity of our patients had a lag screw through a post system 
allowing for enhanced compression (Fig. 2C).

In the primary open debridement group, we did not 
undertake any tendon transfer [16]. Some authors have 
recommended tendon transfer if more than 75% tendon 
is affected. Calcaneoplasty alone (excision of posterior tu-
bercle) has shown variable outcomes [6, 8]. Lee et al noted 
very good outcome in athletic group [8]. Whereas others 
noted disappointing outcomes [6]. We have combined the 
calcaneoplasty along with excision of calcific debris from 
within the substance and augmented the insertion with ei-
ther suture anchors alone or more recently with a fibre tape 
augmentation (in surgical debridement group). 

In surgical debridement group, we encountered ra-
diological recurrence of calcifications with symptoms in 2 
patients. As we routinely did not perform follow-up radio-
graphs in this group, we cannot exclude that some patients 
may have developed asymptomatic calcific deposits again. 
We did not encounter any recurrence of symptoms in os-
teotomy group so far. However, we noticed in one patient 
progressing intra-tendinous calcification but without re-
currence of symptoms (Fig. 2C).  Literature reports several 
complications, including slow healing of osteotomy, reduc-
tion in push off, and loss of shape of the heel with difficulty 
in shoe wears. 

The limitation to this study is that it a retrospective re-
view with a small number of patients, thus without statis-
tical significance. The results in this study are based on the 
VISA-A and MOXFQ scores. We did not analyse changes 
in the gait pattern following surgical interventions, as this 
was retrospective analysis. We did not have competitive 
athletes in our groups.



Chir. Narzadow Ruchu Ortop. Pol., 2022; 87(4): 148-152

152

Conclusion

Both surgical methods of treating long standing insertion-
al Achilles tendinopathy proved to be safe and reliable in 
short, medium and long term observation periods. There 
were no complications in either group. Both techniques 
proved to be safe and reliable. We recommend larger pro-
spective randomised controlled studies to compare the 
outcomes with these techniques.
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