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Fowler-Philip before the surgery and one-month
follow-up.
Results: The average AOFAS-hindfoot score increased from 50.57 to 97.42 (p<.00001). VAS score
decreased from 6.85 to 0.19 (p<.00001) and the
mean Fowler-Philip angle decreased from 79,57°
to 53.76°(p<.00001). In our series, no complications were observed and all patients were satisfied at last follow-up.
Conclusions: Our results suggest that Achilles
decompression by percutaneous approach for
painful Haglund’s deformity is a reliable and effective surgical procedure.
Level of evidence: IV.
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Introduction: Haglund’s syndrome is a deformity
of the postero-superior and lateral heel-shaped
profile commonly associated with inflammation of
the retro-calcaneal bursa and characterized by
pain and swelling. Aim of the study was to evaluate the reliability and effectiveness of minimally
invasive percutaneous surgical procedure for
Achilles tendon decompression.
Methods: From January 2014 to April 2016, a total
of 21 continuous patients with Haglund’s deformity (15 men, 6 women, mean age of 40 years) were
enrolled. The regularization of calcaneous profile
and borsectomy were performed in all cases. The
results were evaluated both clinically with American Orthopaedic Foot and Ankle Society hindfoot
score (AOFAS-hindfoot), Visual Analog Scale
(VAS) before surgery and at 6 months’ follow-up.
Radiographic results were also collected using
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In 1928 Haglund described a condition of heel deformity, called “pump bump”, clinically characterized by
deformity and painful swelling at the level of posterosuperior and lateral portion of the calcaneus, where
Achilles tendon takes its bony insertion1,2. The position of osseous deformity is involved in inflammation
of retrocalcanear tendon bursa and subsequent
Achilles tendinopathy3-6. This condition commonly affects women and athletes, in particular runners7.
Haglund’s deformity may be a difficult and persistent
problem and conservative treatments is often inadequate. The surgical approach is commonly indicated
when conservative cares fail8,9.
A lot of surgical techniques were reported such as
open, percutaneous or endoscopic approach. These
surgical procedures are usually aimed to remove dorsolateral part of the calcaneus up to the insertion of
the Achilles tendon and the inflamed retrocalcaneal
bursa10. The right amount of bone decompression is
correlated with clinical outcome. On one side, an inadequate or incomplete osteotomy often requires revision surgery, on the other side an excessive osteotomy may be cause of gastrocnemius and soleus
muscular complex weakening9.
In our research, we adopted a percutaneous surgical
approach to treat painful Haglund’s deformity. Using
a minimal skin incision, percutaneous techniques
grant less soft tissue damage and less risk of wound
and septic complications11,12.
Muscles, Ligaments and Tendons Journal 2018;8 (4):488-494
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We present a series of 21 consecutive patients treated from January 2014 to April 2016 (15 males, 6 females) with mean age 40 years (range, 30-55). The
demographic characteristics are listed in Table I.
All patients were affected with bilateral postero-superior/lateral calcaneus corner enlargement but monolateral symptomatic Haglund’s deformity. They referred
walking pain and difficulty when wearing shoes.
At the clinical examination, all patients presented a
monolateral painful bony enlargement with calcaneal
bursa inflammation. Severe acute pain followed pushing heel bump in all cases. American Orthopaedic
Foot and Ankle Society - hindfoot scale (AOFAShindfoot) was used to evaluate surgical outcomes
while Visual Analogue Scale (VAS) was used to in-
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Materials and methods

vestigate the degrees of pain before and after surgical treatment.
Weight bearing X-ray was used to evaluate the bony
exostosis at the postero-superior corner of the calcaneus (Fig. 1). In particular, Fowler-Philip angle on lateral view (FPa angle between the line drawn tangent
to the postero-superior border of the calcaneus and
the calcaneal tuberosity and the line drawn tangent to
the inferior border of the calcaneus) was used to assess the amount of surgical correction for its capability to reflect the relation between the inferior and the
posterior calcaneus.
FPa usually measures between 44 and 69° while a
degree greater than 75° was systematically associated with Haglund’s deformity13.
Before starting the surgical procedure, all patients
were informed about the operative procedure, risks
and potential complication and provided written informed consent and agreed to surgical procedure.
AOFAS-hindfoot score (3 subsections: pain, 40
points; function, 50 points; alignment, 10 points) was
evaluated before surgery and at last follow-up, X-ray
was evaluated pre-operatively and one month after
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Our retrospective series aimed to demonstrate the
safety and effectiveness of the percutaneous surgical
technique in patients whit Haglund’s deformity. We
furthermore evaluated the clinical and radiographic
outcome, along with complication rate.

Table I. Main demographic characteristics. Data in parentheses are percentages.
Participants (N)

21 (100)

Female gender (N)

6 (28,6)

Age (year)
Mean

40

Range

30 to 55

Laterality

iz

Left (main symptomatic)

11 (52,4)

Figure 1. Pre-operative X-ray of a symptomatic patient, Fowler-Philip angle (FPa)
measurement in a case of Haglund’s deformity with concomitant presence of Achilles
tendon calcification [FPa is the angle formed
by the intersection of tangent line to the anterior tubercle (A) and medial tuberosity (M)
with the line tangent to posterior surface of
the bursal projection (BP) and the posterior
tuberosity (P)].
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Right (main symptomatic)

10 (47,6)

Muscles, Ligaments and Tendons Journal 2018;8 (4):488-494
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Post-surgical care
Full weight bearing is permitted immediately, assisted
by crutches during the first 2 weeks after surgery. We
recommended to use comfortable shoe without heel
support for 2-4 weeks. Since immediate weight bearing, no physiotherapy was required. We remove the
dressing after two weeks. Clinical and radiological
control is performed after 1 month and 6 months from
surgical procedure (Figs. 3, 4).

Statistical analysis
Data were reported as mean ± SD and confidence interval (CI). Mann-Whithney U test was used to assess changes between pre and post-operative results
in AOFAS-hindfoot score, VAS and FPa. Correlation
between AOFAS-hindfoot score results and decreasing of FPa and between decreasing of FPa and VAS
was assessed through Pearson correlation coefficient.
Level of significance was set at p<0.05.
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Surgical procedure
The patient is positioned on the operating table in
lateral decubitus under spinal anaesthesia. An incision of 5 mm is made on the lateral side of the heel,
just ahead the insertion of Achilles tendon, over the
dorsal surface of heel. The incision is continued
down to exostosis base. A small rasp is used to remove the fibrous tissue and periosteum from the
surface. A cylindrical burr 3.1-15 (Shannon 44, Miltex Instrument, Co., Inc., Rietheim-Weilheim, Germany) is inserted to remove the exostosis with a
sweeping movement. Burr must be inserted without
excessive angulation. Burr speed should be approximately 4000 to 5000 rpm and physiological solution
is used to irrigate surrounding tissues to avoid bone
necrosis or other damages. During this phase, a
second hand is positioned on the medial pretendinous loggia to check the position of the tip of the
drill. This manoeuvre may help to reduce the risk of
the vascular or nerve damage. Under X-ray fluoroscopic control (BJ-2J portable fluoroscopic device,
Shanghai Bojin Electric Instruments & Devices Co.,
Ltd), attention must be paid to save as much as possible the bone tissue of the enthesis zone and do
not violate the anterior surface of the Achilles tendon. After exostosis removal, light pressure is ap-

plied to the area to eject the bone particles. Elimination of bone is completed using a small rasp when it
is not possible to extract all the bone growth. An intraoperative fluoroscopic check is made to verify the
complete deformity removal (Fig. 2).
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surgery. Return to daily life activity, in weeks, was also recorded.
Mean follow-up was 16,76 ± 5,25 (Mean ± SD) months.
The article meets the ethical standards of the journal14. Informed consent was obtained by all participants.
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Assessors
Two of us (F.F. and F.L.) performed radiographic
measure, data collection, statistical analysis,
manuscript preparation. Two others (G.C. and I.P.)
performed data collection, radiographic measure and
language editing. Two of us (O.C. and F.Z.) per-

Figure 2. Pre-operative planning (left) and intra-operative (right) X-ray showing satisfactory deformity correction.
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Figure 3. Pre-operative (left) and post-operative (right) X-ray at 6 months follow-up showing complete deformity correction.
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Figure 4. Clinical evaluation of “pump bump” at pre-operative (left) and 14 days (right) follow-up.

formed outcome assessment and study design. Finally, one of us (F.S.) performed radiographic measures
and surgery.
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Results

At last follow-up, mean AOFAS-hindfoot scale increased from 50.57 ± 7.39 (95% CI 47.37 to 53.77)
pre-operatively to 97.43 ± 4.30 (95% CI 95.59 to
99.27) with p<.00001. The major changes were reported in the pain subsection of AOFAS-hindfoot
score, while no changes were found in ankle alignment.
One month after treatment mean FPa decreased from
79,57 ± 2.46 (95% CI 78.47 to 80.67) to 53.76 ± 6.03
(95% CI 51.18 to 56.34) and p<0.00001. VAS value
decreased from 6.85 ± 0.91 (95% CI 6.47 to 7.25) to
0.19 ± 0.4 (95% CI 0.02 to 0.36) and p<0.00001.
Clinical and radiographic outcomes are resumed in
Table II and III respectively.
Muscles, Ligaments and Tendons Journal 2018;8 (4):488-494

The Pearson correlation coefficient between the increasing of AOFAS-hindfoot score and decreasing of
FPa was 0.52, while it reached the value of 0.73 between the decreasing of FPa and VAS.
We reported no major complications. Some patients
referred only little discomfort in the first month after
treatment at the level of cutaneous scar. This symptom reduced day by day practicing scar mobilization
and anti-adherence massages without use of NSAID.
Also, no recurrence was reported until last follow-up.
Patients return to daily life activities in mean 4 ± 0.77
weeks (range 3-6 weeks).

Discussion
In Haglund’s deformity, the goal of surgical treatment
is to remove the bone bump that irritates Achilles tendon. An adequate bone resection during the calcaneoplasty procedure is essential to reduce painful
symptoms 15,16. The key points to achieve the best
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AOFAS

VAS

Mean ± SD

50.57 ± 7.39

6.85 ± 0.91

95% CI

47.37 to 53.77

6.47 to 7.25

Mean ± SD

97.43 ± 4.30

0.19 ± 0.4

95% CI

95.59 to 99.27

0.02 to 0.36

<0.00001

<.00001

Pre-operative

p-value

FPa (°)

Pre-operative
Mean ± SD
95% CI
Post-operative
Mean ± SD
95% CI
p-value

79.57 ± 2.46

78.47 to 80.67

53.76 ± 6.03

51.18 to 56.34
<0.00001

iz

FPa, Fowler-Philip angle; CI, confidence interval; SD,
standard deviation.
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clinical outcome is the right surgical indication. This
deformity can be approached by open or by minimally
invasive procedures: arthroscopic or percutaneous.
When is present a condition of degenerative pattern
of the Achilles tendon, an open approach is considered the gold standard. Indeed, the open procedure
allows performing a complete curettage or a reinforcement of the tendon when required17. Arthroscopic approach counts several advantages18: joint cartilage and ligament evaluation, removal of loose intrarticular bodies, assessment of synovitis, low rate of
complications, blood loss, perioperative pain and a
faster recovery than open surgery.
As the open approach, the arthroscopic path through
the posterior portals is not free from complications19-21
as synovitis, ganglia formations or portal cysts, injuries of the superficial peroneal tendon, Achilles tendon rupture, nor even medial vascular nerve structures and required a significant learning curve.
To the best of our knowledge, this is the first series
considering the percutaneous correction of Haglund’s
deformity, with particular attention on clinical and radiographic outcomes and their correlation. The results of our series showed a significant correlation
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between post-operative AOFAS-hindfoot or VAS and
the FPa correction. This angle varies with the amount
of retro calcaneal bone spur resection22. Insufficient
bone resection is related to the recurrence of symptoms and other surgical complications such as
Achilles tendon rupture, ankle stiffness or scar formation with nerve entrapment23. On the other hand, an
aggressive removal or damage of Achille’s enthesis
can hesitate in severe complication. The gold standard procedure for bone resection is open surgery
that is capable to reach better surgical correction
than endoscopic or minimally invasive technique. Despite this, results in literature after open resection
and bursectomy are discordant24.25. Anderson et al.16
retrospectively reviewed 30 patients (31 feet) who underwent the tendon splitting approach and compared
their results with 32 previous patients (35 feet) who
had a lateral incision. Comparing our results with
those of pre-operative AOFAS-hindfoot score were
similar while our AOFAS-hindfoot post-operative results were considerably better of both groups. Also
return to daily activity was substantially faster in our
series when compared with Anderson’s results. Our
technique, using a tissue-sparing incision didn’t affect
Achilles tendon tissue and didn’t require long ankle
immobilization. In particular, during the surgical procedure, we reduce the exposition of the Achilles tendon and we systematically preserved the osseous
portion of the enthesis to decrease the risk of tendon
injury. The respect of the enthesis offers the possibility of an early weight-bearing maintaining a minimally
plantar flexion for two weeks and reducing the risk of
post-operative detachments of the Achilles tendon26,27. In a previous study, Brunner et al.28 adopted
an open calcaneal osteotomy in unresponsive
Haglund’s deformity. In his series, he founded a
worse AOFAS-hindfoot score at last follow-up and also a less satisfaction from treated patients. In fact,
about 15% of patients did not recommend this procedure due to long immobilization (4 weeks before
weight-bearing and 8 weeks before cast removal). In
our series, the weight-bearing was immediate with
tolerance and assisted with crunch for the first 4
weeks (range 3-6 weeks). This differences in post-op-
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Table III. Radiological assessment of pre and postoperative FPa of patients underwent percutaneous
surgery.
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Post-operative
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Table II. Pre and post-operative functional outcome of patients enrolled in the study. AOFAS, American Orthopaedic
Foot and Ankle Society Hind-foot Score; VAS, Visual Analog Scale; CI, confidence interval; SD, standard deviation.
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erative strategy is mainly due to lack of procedure on
Achilles enthesis.
According to Vernois et al.29, a meticulous approach
during both shaving and cleaning must be done.
During the reaming procedure, the surgeons must
pay attention to not aggress too deeply the calcaneus bone, to prevent bone impairment with subsequent fracture or damage of Achilles tendon enthesis. Also a direct damage of Achilles tendon is possible, with a subsequent tendon rupture. For these
reasons, a systematic intra-operative fluoroscopic
control is essential. Bone paste must be continuously removed to avoid inflammatory response and recurrence. Moreover, despite percutaneous approach
seems to be simple and quick with low complications, a long training curve is necessary to acquire
the correct tactile sensibility during the reaming procedure. This last point is essential since a direct
view is not possible.
Some limitation to our study must be reported: some
are intrinsic to the study design, such as the lack of a
control group or randomization and the retrospective
design. Despite the excellent results of the clinical
score at last follow-up, we reported also a not homogeneous follow-up time (mean follow-up 16.76±5.25
months, range 9-26 months). Giving that, we have no
available data on clinical outcomes after such period,
especially for those patients with shorter follow-up;
and data on recurrence were not investigated. Furthermore, the low number of patients and the lack of
a priori sample size calculation must be reported.
Other limitations are related to the surgical procedure: the data were collected from a single experienced foot surgeon and the reliance on fluoroscopy
for this procedure depends on the skills of the surgeon. The experience acquired, and the rapidity of
this procedure makes it possible to verify the effectiveness of the treatment with very few X-ray images.
-In particular, a portable X-ray fluoroscopy equipment
in our series allows reducing the radiation exposure.
Moreover, the lack of publishing data on percutaneous technique and the low number of open or less
invasive approach didn’t allow an extensive comparison with our study in terms of clinical and radiographic outcomes.

Conclusions

In conclusion, the percutaneous correction of
Haglund’s deformity is an effective and safe procedure whit excellent clinical outcome and good correlation with radiological measure. The lack of common
complication of open surgery such as painful scar
with nerve entrapment or surgical wound dehiscence
in association with excellent patients’ satisfaction and
fast return to daily activities make the percutaneous
approach a valuable treatment choice in the management of Haglund’s deformity.
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