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Minimally invasive surgery

Introduction

Minimally invasive surgical (MIS) procedures are becom-
ing increasingly popular in foot and ankle surgery. Several
benefits of MIS procedures have been reported in the litera-
ture including decreased postoperative pain, shorter recov-
ery times, and lower need for postoperative
narcotics.!%!133337172 Qpecifically regarding Haglund
deformity (HD) and insertional Achilles tendinopathy
(IAT), MIS techniques have been increasingly used over the
last decade.

Traditional open procedures for HD and IAT have rela-
tively good outcomes; however, longer recoveries combined
with complications such as wound issues and infections have
resulted in the expansion of MIS approaches to treat these
pathologies. Although the first generation of MIS techniques
involved endoscopic surgery,’!113-15:1718.2427.3335,50,53-55.70,73.74
percutaneous approaches are now gaining momentum. The
current work reviews these techniques including endoscopic
calcaneoplasty (Haglund resection), percutaneous Haglund
resection, and percutaneous Zadek (dorsal closing wedge)
calcaneal osteotomy.

Background

It has been estimated that 6% of the general population will
at some point be affected by Achilles tendon pain, with 33%
of cases due to IAT.? Although they may be considered and
treated as distinct pathologies, IAT and HD intersect in
patients with Haglund syndrome (HS). HS is one of the

most common causes of retrocalcaneal pain addressed by
foot and ankle surgeons and is estimated to affect 25% of
patients who present with IAT.*$6175 HD can mechanically
irritate the Achilles tendon, resulting in a retrocalcaneal
bursitis and worsened IAT, completing the Haglund
Syndrome triad.*¢!

Conventional approaches to IAT and HD begin with
nonoperative therapy, although failure rates have been
reported to be as high as 40%.%? Patients who have persis-
tent symptoms after 3-6 months of nonoperative treatment
are potential candidates for surgical intervention.

Historically, the traditional surgical approach for HD and
IAT has been an open Achilles tendon—splitting procedure.
The Achilles tendon is split midline or slightly off midline,
the tendinopathy and intratendinous calcifications are
debrided, any HD (posterosuperior prominence) is resected,
and the Achilles tendon is reattached. Although this
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procedure is considered an effective approach to HD and
IAT correction, multiple complications have been described,
including impaired wound healing, sural nerve injury, wound
tenderness, shoe wear irritation, infection, pain, prolonged
recovery time, and skin sensitivity,'13:18.25:33.50.53.56,59.71 Thjg
has led many to adopt minimally invasive approaches to
treat HD and IAT. Those in support of MIS approaches cite
less pain, better outcomes, quicker return to activity, and
increased patient satisfaction.>!-11,33.37.38.53.71

Presentation
History

Patients with HD and IAT typically present with retrocalca-
neal pain including pain at or near the Achilles tendon inser-
tion, often exacerbated by shoes and activity. As the disease
progresses, the pain may become more constant and severe,
leading to limitations with certain physical activities and
activities of daily living.

Patients’ medication history should be reviewed for use
of fluroquinolones and/or corticosteroids. Systemic fluoro-
quinolone and corticosteroid use have been correlated with
the development of various Achilles tendinopathies, includ-
ing IAT.#28

Physical Examination

On physical examination, a palpable posterosuperior calca-
neal prominence may be noted in patients with HD.4868
Point tenderness and swelling may be found medial and/or
lateral to the Achilles insertion, as well as directly over the
Achilles insertion. Similarly, an insertional prominence is
typically, although not always, noted in patients with IAT.
With IAT, tenderness is more centrally localized. Specificity
regarding location of tenderness is important in distinguish-
ing between IAT and noninsertional Achilles tendinopa-
thies.*® The surgeon should ensure that the patient does not
have pain over the Achilles midsubstance, as MIS Achilles
insertional techniques will not adequately address midsub-
stance disease. Additional findings on physical examination
relevant to IAT may include reduced dorsiflexion, tender-
ness over the retrocalcaneal bursa, gastrocnemius contrac-
ture, and/or diminished plantarflexion strength.

Imaging and Other Testing

Initial imaging studies should consist of weightbearing
radiographs of the ankle including anteroposterior, mortise,
and lateral views. A hindfoot alignment view may also be
considered. Radiographs allow for assessment of the
patient’s alignment as well as the presence of a bony promi-
nence on the posterosuperior calcaneus and calcifications
within the Achilles tendon.*8:68

Magnetic resonance imaging may be used for assessment
of the regional soft tissues including the Achilles tendon and
retrocalcaneal region. This typically demonstrates retrocal-
caneal bursitis, thickening of the Achilles tendon at its inser-
tion, and increased edema within the tendon and calcaneal
insertion. %8

Pertinent laboratory evaluation may include an autoim-
mune panel, especially for younger adults, to rule out alter-
native pathologies such as inflammatory disorders
(rheumatoid arthritis, ankylosing spondylitis, reactive
arthritis, etc). These disorders may present with similar
symptoms, often bilaterally or associated with other sites of
joint pain,'6-32:68

Treatment

Nonoperative Treatment

The initial treatment of HD and IAT begins with anti-
inflammatory medications, activity limitation, physical
therapy, and shoe-wear modification.?*%6168 Heel lifts may
reduce tension on the Achilles, though evidence to support
their use is mixed.” Pulsed ultrasound therapy has demon-
strated some success in this patient population.’’ Night
splints and physical therapy with eccentric Achilles
strengthening exercises are also effective.$4%61:%8 Recently,
there has been some success with extracorporeal shock-
wave therapy (ESWT) in patients with IAT; however, this
has been less successful in treating patients with concomi-
tant HD.”® In 20% to 40% of patients, these conservative
approaches will fail to provide relief and surgical treatment
may be indicated.*?

Operative Treatment

When at least 3-6 months of conservative treatment strate-
gies for HD and IAT have failed to provide adequate pain
relief, surgical intervention should be considered. 2474933

Clinically, HD and IAT can present similarly; however,
it is very important to specify between these pathologies
when deciding on specific surgical treatment. Haglund
syndrome is considered a spectrum of disease. Accordingly,
treatment must be tailored to individual patient pathology.
Patients who present with a simple HD, without IAT,
should be considered separate from those who present with
IAT. It is critical to make this distinction as it will guide
treatment.

For patients who present with a HD and no IAT, a percu-
taneous Haglund resection, typically referred to as an endo-
scopic calcaneoplasty (ECP), may be suitable. For patients
with HD and mild IAT, a Zadek osteotomy or ECP with
limited Achilles debridement and reattachment may be con-
sidered.!**7 In the setting of more advanced IAT (with or
without HD), a percutaneous Zadek osteotomy can offer
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Figure |. Dual portal system used in endoscopic Haglund
resection, demonstrated by Michalski et al.*

Figure 2. Endoscopic visualization of Haglund resection, A.
during shaving and B. after removal of the bony prominence as
demonstrated by Ortmann and McBryde.®®

significant improvement in pain and function, with a low
complication rate.!%?*# In these patients, open debridement
is also a reasonable option. Finally, when patients present
with attritional Achilles lengthening or extensive Achilles
degeneration (>50%), an open reconstruction with or with-
out a flexor hallucis longus (FHL) tendon transfer may be
warranted. 43653

Of note, a gastrocnemius recession should be considered
in the setting of a gastrocnemius contracture.® However,
this should not be performed when performing a Zadek
osteotomy, as the osteotomy itself functionally lengthens
the triceps surae.

The recent literature has demonstrated consistent evi-
dence that minimally invasive procedures can produce sim-
ilar results to open procedures.®27:3349:505971 Interventions
reported in the literature can be broadly classified as endo-
scopic, minimally invasive, and/or percutaneous. Despite
the advantages of minimally invasive foot and ankle surger-
ies, these procedures may entail increased technical diffi-
culty and an associated learning curve.?®! Despite this,
numerous authors further report that learning curves with
MIS procedures are often overcome after a relatively small
number of cases.>2320:28.51.65

Endoscopic calcaneoplasty (Haglund resection). Endoscopic
calcaneoplasty was first described by van Dijk et al® for the
correction of isolated HD. The authors argued that this
method was superior to open surgery because of reduced
pain and morbidity, earlier rehabilitation, and the ability to
perform the procedure in an outpatient setting. ECP resec-
tion uses smaller incisions and an endoscope for visualiza-
tion.> Surgeons who are accustomed to the arthroscope
may easily transition from open techniques to ECP, which
offers enhanced visibility.® A learning curve has been asso-
ciated with endoscopic approaches, but it is typically over-
come after approximately 10 cases.!'#2733:3%75

Historically, an endoscopic approach has been limited
to patients presenting with HD alone, in the absence of
IAT.'**° Recently, studies have demonstrated that endo-
scopic debridement of the Achilles and suture anchor
repair is possible, allowing some surgeons to address IAT
as well.*” ECP has also been recommended for patients at
risk for wound healing complications, or patients who
need to return to full activity or sport in a short time
frame.® This includes patients with HD and/or IAT.#7->3
Contraindication to endoscopic repair includes substan-
tial calcific metaplasia at the Achilles insertion, signifi-
cant degeneration (>50%) of the Achilles, or attritional
Achilles lengthening.?'#7377 In these cases, an open
debridement is preferred.

As described by van Dijk et al, ECP uses 2 portals, lat-
eral and medial to the Achilles, at the level of the posterosu-
perior aspect of the calcaneus (Figure 1).4+% The Achilles
bony insertion is visualized through the endoscope and then
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Figure 3. (A) Preoperative and (B) postoperative measurements following endoscopic Haglund resection by Vega et al.”®

the offending bone is removed with an arthroscopic burr
(Figures 2 and 3).%°070 Scholten and van Dijk stress the
importance of adequate bone removal and warn of subopti-
mal results if this is not achieved.*® Miller et al*’ described
an endoscopic resection of HD paired with a percutaneous
double-row Achilles repair to address any comorbid IAT.
This technique uses 4 endoscope portals (2 endoscopic
working planes) to first remove the posterosuperior promi-
nence and then perform a double-row suture repair of the
Achilles on the calcaneus percutancously.*’ For patients
with HD and IAT, Ehredt et al recommend endoscopic gas-
trocnemius recession (GR), followed by endoscopic pos-
terosuperior prominence resection. ECP described by
Ehredt et al is similar to that by van Dijk et al but adds the
use of Kirschner wire (K-wire) guidance so that the surgeon
can have direct endoscopic visualization of the osseous
resection level during the procedure.'

A recent review by Yuen et al’”® demonstrated a reduc-
tion in postoperative complications from 12.3% to 5.3%
using an endoscopic approach to HD compared with open
approaches. The authors found endoscopic techniques to
have shorter surgical times, fewer complications, and bet-
ter outcomes in comparison to open approaches to HS.”
ECP has previously demonstrated a 204% increase in
Achilles pullout strength in comparison to open midline
splitting calcaneoplasty in a cadaveric study by Michalski
et al.** Separately, in a similar analysis, pullout strength
was positively correlated with bone mineral density.>?
Therefore, endoscopic Haglund resection may lead to
improved postoperative tendon strength in specific patient
populations.

In a study by Scholten and van Dijk, 30 of 34 patients who
underwent ECP demonstrated excellent outcomes as assessed
by Ogilvie-Harris score.”® At a mean 4.5-year follow-up,
ECP demonstrated no complications other than 1 minor case
of hypoesthesia over the heel pad. The authors reported an
average recovery time of 8 weeks with an 11-week average
for return to sports.>® In another series of 75 cases, ECP as
recently described by Miller et al***” demonstrated a full

return to weightbearing at 10days postoperatively with no
wound complications reported. These findings are consistent
with other investigations, all citing improved function and
pain, with minimal complications following ECP manage-
ment of HD and/or IAT,!!:13.24:33.35.53.55

Of note, patients who present with substantial calcific
metaplasia at the Achilles insertion are not candidates for
ECP. However, ECP is possible for patients with HD who
present with lesser degrees of mild Achilles calcifica-
tion.*¢4” With mild IAT, the surgeon may consider ECP with
concomitant debridement of the Achilles tendon and percu-
taneous double-row Achilles repair. Double-row reattach-
ment of the Achilles tendon includes overlapping suture
anchors to secure the Achilles tendon to the calcaneus,
allowing for faster postoperative weightbearing and
healing. 647

Percutaneous (MIS) Haglund Resection. The percutaneous
Haglund resection entails isolated removal of the HD using
a Shannon burr inserted through a small stab incision.'’
However, this procedure is contraindicated in patients with
additional intratendinous Achilles pathology and moderate
to advanced IAT. In these cases, an open procedure or per-
cutaneous Zadek osteotomy is preferred. The percutaneous
Haglund resection includes the direct removal of the pos-
terosuperior prominence without the benefit of endoscopic
visualization. As such, care must be taken to avoid injury to
the Achilles insertion.

Ferranti et al'® reported the use of a 2-mm incision
anterolateral to the Achilles insertion on the calcaneus, fol-
lowed by direct excision of the posterosuperior tuberosity
with a Shannon burr (Figures 4 and 5). Percutaneous
Haglund resection has been similarly described by Sergio
et al®® and Madarevic et al*® using fluoroscopic or ultraso-
nographic guidance, respectively.

Sergio et al® used a 5-mm lateral incision just superior
to the insertion of the Achilles on the calcaneus. These
authors reported first using a small rasp to remove fibrous
tissue and periosteum off the bony surface. Then, a Shannon
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Figure 4. Preoperative fluoroscopy of MIS Haglund resection
with needle to define the Haglund deformity by Ferranti et al.'

burr was used to remove the posterosuperior prominence.
The authors suggest consistent monitoring of burr place-
ment by using a second hand as a guide to make sure there
was no medial penetration and fluoroscopic surveillance to
avoid vascular, nerve, or tendon injury. After the HD is
removed with the Shannon burr, light pressure is used to
expel the bony fragments and debris. If there are any
remaining bony fragments, the small rasp can be used again
to remove them.®

At a mean of 16.76 months’ follow-up, Sergio et al®
reported that the mean American Orthopaedic Foot &
Ankle Society ankle-hindfoot score (AOFAS) score sig-
nificantly improved from 50.57 to 97.43. Mean visual
analog scale (VAS) scores significantly improved from
6.85 to 0.19 at final follow-up (P <<.001). At 1 month
postoperatively, the Fowler-Philip angle had significantly
improved from 79.57 to 53.76 degrees . Improvement of
Fowler-Philip angle was correlated with the improvement
of VAS score in this population. No major complications
were reported in this study, and patients returned to activ-
ity at an average of 4 weeks.®

Meanwhile, Madarevic et al** described a percutaneous
Haglund resection through a single posteromedial incision
under surveillance with a linear ultrasound probe. The
authors recommended this posteromedial approach as it
allows gradual bone resection from medial to lateral, with
better protection of the sural nerve. The procedure is per-
formed with the ankle fully dorsiflexed, and resection is
considered complete when there is no longer impingement
between the tendon and calcaneus as visualized by
ultrasonography.

Figure 5. Postoperative fluoroscopy of MIS Haglund deformity
resection by Ferranti et al.'”

At the 3-month follow-up, Madarevic et al* reported
improved pain and function. Mean AOFAS scores signifi-
cantly improved from 57.5 to 97.5 whereas the mean Ogilvie-
Harris scores improved from 7.4 to 15.3. Additionally, at
3-month follow-up there was no significant change in triceps
surae strength (583 N preoperative vs 578 N postoperative).
Only 1 complication was observed in this study, a minor
superficial wound infection that resolved with antibiotics in
10days.>

Most recently, Ferranti et al reported significant improve-
ment in VAS and Victorian Institute of Sports Assessment—
Achilles (VISA-A) scores, as well as 90% patient
satisfaction with this technique. VAS scores significantly
improved from 8.1 to 2.4 at a mean of 26.5 months’ follow-
up. Similarly, VISA-A scores improved from 20.7 to 75.7 at
final follow-up. No major complications were observed;
however, 3 of 27 patients presented with recurrence of their
symptoms and required a revision surgery.'’

We recommend the percutaneous Haglund resection for
patients who present with HD alone, without IAT.

Zadek osteotomy. The Zadek osteotomy (ZO) is a percuta-
neous technique that can be used for the treatment of both
HD and IAT. This procedure is characterized by a dorsal
closing wedge osteotomy of the calcaneal tuberosity. It was
first described in 1939 as an open technique for the treat-
ment of IAT.?%4376 The ZO was subsequently demonstrated
to be an effective approach to Haglund syndrome by Keck
and Kelly in 1965.4%3° The ZO rotates the Achilles insertion
anteriorly, decompressing the posterior heel and function-
ally lengthening the gastrocnemius complex, which in turn
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Figure 6. (A) Sagittal and (B) axial schematic drawings of quadrant cut guide for percutaneous Zadek osteotomy as provided by

Kaplan et al.??

improves dorsiflexion and relieves pathological strain at the
Achilles insertion.>*¢%677 The technique also obviates the
need for a gastrocnemius recession as patients on average
gain 7 degrees of dorsiflexion compared to baseline.’

Historically, open ZO was primarily indicated for
patients with significant HD and retrocalcaneal bursi-
tis.34%62 The indications for this procedure have since been
expanded to include patients presenting with chronic IAT
with or without intratendinous calcification.!>***° The
Achilles insertion remains untouched during the ZO correc-
tion, reducing recovery time. Therefore, this may be a pre-
ferred intervention for patients presenting with significant
IAT or concomitant Achilles pathology.'>#

Z0 has been classically performed as an open procedure.
However, the percutaneous approach has gained popularity
to minimize wound complications while maintaining
improved functional outcomes. The percutaneous ZO is
typically performed in the lateral decubitus position often
on the image intensifier platform of the mini fluoroscopic
C-arm. The safe zone of over the calcaneal tuberosity as
defined by Talusan is identified under fluoroscopic imag-
ing.%* At this point, a 5-mm incision is made in the safe zone
to avoid the sural nerve, and blunt dissection with a small
hemostat is preformed down to the calcaneus. Next, either
the 3 X 20-mm or 3 X 30-mm Shannon burr is used to com-
plete an approximately 10-mm dorsal closing wedge oste-
otomy. The osteotomy begins just anterior to the HD and
ends just anterior to the insertion of the plantar fascia. A
plantar hinge of 5-8 mm should be preserved to minimize
plantar cortex violation and fracture, which potentially
increases risk of nonunion.!22%2%49

Although several osteotomy techniques have been
described in the literature, we prefer the technique
described by Kaplan et al.?° This technique includes percu-
taneous wires that act as a cutting guide for the osteotomy,
as well as a system for cutting the dorsal wedge (Figure 6).
In their technique, Kaplan et al describe the quadrants in 2
planes, coronal and sagittal. In the coronal plane, the oste-
otomy should be completed lateral to medial in quadrants
to ensure sufficient bone resection. In the sagittal plane,
they prefer to divide the osteotomy into 3 sections: the
plantar third, middle third, and dorsal third. Each section is
then divided into a posterior and anterior section, thus cre-
ating 6 regions (Figure 6). They recommend starting at the
junction of the middle and plantar third, with removal of
the posterior plantar third from lateral to medial. The ante-
rior plantar third is then removed, with special care being
taken to maintain the plantar hinge. Next, the surgeon will
remove the middle posterior third and the middle anterior
third, followed by the dorsal posterior third and dorsal
anterior third.?

At this time the osteotomy is reduced with ankle dorsi-
flexion and held with percutaneous K-wires. Fluoroscopic
imaging should be used to confirm that the osteotomy has
closed down with good bony apposition (Figure 7). The
osteotomy is then fixed with two 7.0- or 5.0-mm headless
cannulated compression screws (Figure 8).2° Both Kaplan
et al* and Nordio et al*® have described the percutaneous
technique as an effective treatment for HD and IAT.5

Numerous studies have demonstrated the effectiveness
and safety of ZO in treating HD and IAT (Tables 1 and
2).812.20.22,34.4049.66.67.78 7hang et al”” demonstrated improved
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Figure 7. Fluoroscopic imaging demonstrating oblique position of K-wires following percutaneous Zadek osteotomy (A) prior to and

(B) following reduction maneuver.?’

VAS and AOFAS scores and no complications at a mean of
3.1 years of follow-up for the treatment of HS. VAS scores
significantly improved from a preoperative mean of 7.23 to
0.43; AOFAS scores also significantly improved from 50.60
to 94.27. Lopez-Capdevila et al** demonstrated 100%
patient satisfaction following ZO for IAT. At a mean of
18.3-month follow-up, mean VAS pain scores significantly
improved from 8.25 to 2.16; AOFAS scores also signifi-
cantly improved from 41.5 to 86.5.3* Finally, Georgiannaos
et al*! observed improvement in AOFAS and VISA-A
scores in 52 athletes treated with ZO for IAT at a minimum
3 years’ follow-up. All professional athletes returned to
their preinjury competition level at a mean of 15weeks
postoperatively. However, only 22 of 29 (75.9%) of recre-
ational athletes returned to their preinjury competition level
at a mean of 18 weeks of follow-up. The authors reported an
improvement in AOFAS scores from a preoperative mean

0f 59.5t0 95.7 (P<.001); VISA-A scores improved from a
preoperative mean of 65.9 to 90.2 (P <.001).%!

In a retrospective cohort study comparing ZO to an open
Haglund resection, Ge et al’ demonstrated a significant
improvement in AOFAS and VISA-A scores at 3 months
following ZO. Functional outcome and pain scores contin-
ued to improve throughout a mean 86.5 months of follow-
up. At last follow-up, AOFAS scores improved from a
preoperative mean of 52.0 to 98.2 (P<.001), whereas
VISA-A scores improved from a preoperative mean of 37.1
to 98.2 (P<.001).° Further, in direct comparison to an
open Haglund resection, ZO demonstrated significantly
improved AOFAS and VISA-A scores at final follow-up.
AOFAS scores improved to 98.2 following ZO vs 93.4 fol-
lowing open resection at final follow-up (P=.03). Similarly,
VISA-A scores were higher in the ZO group at final follow-
up (98.2 vs 94.3; P=.010).
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Figure 8. Final fluoroscopic imaging, demonstrating placement
of two headless cannulated compression screws, perpendicular
to the percutaneous Zadek osteotomy as described by Kaplan
etal?

Similarly, Choi and Suh!® compared the percutaneous
Z0O to open Haglund resection in a retrospective cohort
study. Significant improvements in VAS and VISA-A
scores were observed in both groups. However, MIS-
DCWCO achieved earlier clinical improvement than open
Haglund resection. Fowler-Philip and Bohler angles were
significantly improved in both groups, indicating success-
ful reduction of HD and strain on the Achilles. The

percutaneous ZO was found to be a significantly shorter
procedure (P=.001). One case of loss of fixation was noted
in the ZO cohort, which required revision.'?

Finally, Nordio et al reported significant improvements
in mean Functional Foot Index scores, which decreased
from 65 preoperatively to 8 at an average of 12 months of
follow-up. Similarly, VAS scores significantly improved
from 9 to 1 following percutaneous intervention. The percu-
taneous ZO demonstrated an 8% complication rate in this
study, with 1 patient requiring conversion to open debride-
ment because of persistence of pain. Overall, patients took
a mean of 12 weeks to achieve full pain relief and demon-
strated a 92% satisfaction rate with percutaneous ZO
intervention.*’

We recommend ZO for patients who present with IAT
(with or without HD), including those with substantial
insertional calcificaiton.!” For those patients who present
with attritional lengthening of the Achilles, we do not rec-
ommend a ZO.

Complications

Open procedures have been associated with an increased
incidence of impaired wound healing, infection, pain, longer
hospital stay, prolonged recovery time, and increased blood
loss. 6273349303971 Endoscopic and percutaneous procedures
can have similar complications, although at a lower rate
(5.3% vs 12.3% with open procedures).>”> Complications
particular to endoscopic and percutaneous procedures are
low but still include skin burns, sural nerve injury, nonunion,
and inflammation.'>'8 Additional risks of the percutaneous
Zadek osteotomy include sural nerve damage, plantar fasci-
itis, nonunion, malunion, hardware failure, hardware

Table |I. Demographics and Characteristics of Zadek Osteotomy Studies.

Zadek Follow-up,
Osteotomy Level of  Participants, Mean Age, Feet, Women, mo, Mean
Author Type Country Evidence n y n n or Range
Choi and Suh'® Percutaneous  South 11 10 374 Il 6 20.3
Korea
Nordio et al*’ Percutaneous Italy N 26 57 26 14 12
deMeireles et al'2 Percutaneous  USA I\ 32 56.1 32 NR 16.1
Zheng et al’® Open China 11 19 48.6 19 NR 16.3
Lopez-Capdevila et a®*  Open Spain v 18 49 18 I 183
Georgiannos et al?? Open Greece \% 52 32.5 64 30 36-60
Ge et al® Open China 11 12 32.8 12 3 86.5
Tourné et al®’ Open France I 22 48.5 22 9 12
Tourne et al® Open France 11 50 54 50 15 84
Maffulli et al*? Open Italy v 28 54.7 28 I5 24-30
Cengiz and Karaoglu® Open Turkey N 20 458 20 14 72
Maffulli et al*' Open Ireland Il 25 53.5 25 14 24-28

Abbreviation: NR, not reported.
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Table 2. Postoperative Results of Zadek Osteotomy.

Zadek
Osteotomy AOFAS VAS VISA-A Complication Complication  Satisfaction
Author Type Improvement Improvement Improvement (Total) Rate, % Rate, %
Choi and Suh'? Percutaneous NR 5.3*% 51.9% I 9.1 NR
Nordio et al*’ Percutaneous 57+ 8* NR 2 77 92
deMeireles et al'? Percutaneous NR NR NR I 3.1 NR
Zheng et al’® Open 33.2% 5.4* NR I 5.3 95
Lopez-Capdevila et al®*  Open 45.0* 6.1% 50.7* 3 16.7 100
Georgiannos et al?? Open 36.2% NR 24.3% 8 12.5 NR
Ge et al® Open 46.2% NR 6l1.1 I 83 NR
Tourné et al®’ Open 32.0% NR NR 0 0 NR
Tourne et al® Open 38.4% NR 24.9% 3 6 NR
Maffulli et al* Open NR NR NR 3 10.7 NR
Cengiz and Karaoglu® Open 32.6* 4.5% NR 0 0 NR
Maffulli et al*' Open NR 35.5% 5% 3 12 NR

Abbreviations: AOFAS, American Orthopaedic Foot & Ankle Society ankle-hindfoot score; NR, not reported; VAS, visual analog scale; VISA-A,

Victorian Institute of Sports Assessment—Achilles.
"Reported P < .05, indicating statistical significance.

irritation, and persistent pain. These complications were
observed in only a small percentage of patients (average
6.6% across reported studies), which was slightly lower
compared with open procedures (7.9%).

Summary

Insertional Achilles tendinopathy with or without HD is one
of the most common causes of heel pain managed by foot
and ankle surgeons. Management begins with at least
3-6months of conservative therapy. If this fails, surgical
management may be considered. Historically, surgeons
have used open techniques to manage IAT and HD. Although
effective, open procedures have been reported to be associ-
ated with a longer recovery and slightly higher complica-
tion rates.!* Endoscopic and percutaneous alternatives are
safe and effective alternatives to open procedures and
should now be considered by surgeons who treat patients
with HD and IAT.

For patients who present with HD alone and no IAT, a
percutaneous Haglund resection may be used. ECP is best
reserved for those who present with HD and minimal IAT.'
Further, for the patient who presents with more severe cal-
cification at the Achilles insertion with (or without) HD, a
percutancous Zadek osteotomy can offer significant
improvement in pain and function, with few complica-
tions.!%?4° These techniques and indications should be
considered carefully when deciding among surgical
approaches for appropriate management of HD and IAT.
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