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Return to Play After Open Calcaneoplasty
for Insertional Achilles Tendinopathy
With Haglund Deformity in Competitive
Professional Athletes
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Background: Surgical treatment of insertional Achilles tendinopathy with Haglund deformity in highly competitive professional
athletes has not been previously investigated.

Purpose: To assess clinical outcomes, including return to play (RTP), after surgical treatment of insertional Achilles tendinopathy in
professional athletes.

Study Design: Case-control study; Level of evidence, 3.

Methods: This retrospective study included 20 professional athletes who were surgically treated for insertional Achilles tendi-
nopathy and had at least 2 years of follow-up. An open longitudinal lateral approach was used for the operation, without violation of
the Achilles tendon. Outcome evaluation included American Orthopaedic Foot and Ankle Society (AOFAS) hindfoot score,
subjective patient satisfaction, mean time of return to competition (RTC), and rate of RTP. We defined RTC as return to an
official match for at least 1 minute and RTP rate as the percentage of patients who were able to participate in at least 2 full
seasons. A subgroup analysis was performed to compare the RTP and no-RTP groups.

Results: The AOFAS score improved significantly from preoperatively to the final follow-up (from 65.1 to 88.4; P < .001), and 75%
of the patients reported good to excellent satisfaction. The mean time of RTC was 7.45 months (range, 4-18 months), and the rate
of RTP was 60%. The RTP group had a significantly lower mean body mass index than did the no-RTP group (22.03 vs 23.86,
respectively; P ¼ .005) and faster mean RTC (5.0 vs 11.1 months, respectively; P < .001).

Conclusion: Open calcaneoplasty for surgical treatment of insertional Achilles tendinopathy with Haglund deformity in highly
competitive professional athletes should be approached cautiously. Our patients had a 7.5-month recovery period before return to
their first official match, and only 60% of the patients returned to their sports activity and participated in at least 2 full seasons.
Lower body mass index and a faster RTC after surgery were related to longer functional maintenance.
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Insertional Achilles tendinopathy is a common cause of
posterior heel pain and can be accompanied by a poster-
osuperior calcaneal bony prominence (Haglund deformity),
inflammation of the retrocalcaneal bursa, and pretendi-
nous Achilles bursitis.22 Repetitive attrition between the
Achilles tendon and Haglund deformity of the calcaneus
results in retrocalcaneal bursitis and attritional tendinop-
athy of the Achilles tendon.12,21,23 Haglund deformity of the
calcaneus has been called a “pump bump” because pump-
style shoes could cause a painful prominence on the poste-
rior tubercle of the calcaneus.10

Treatment of insertional Achilles tendinopathy should
begin with nonoperative modalities, including nonsteroidal
anti-inflammatory medication, activity modification, custom
orthosis, shoe modification, eccentric Achilles stretching, and
extracorporeal shockwave therapy.17,23 Surgical management
can be indicated if nonoperative therapy lasting several
months is deemed a failure.16,17,23 Various operative treat-
ments are available for insertional Achilles tendinopathy,
such as open Achilles tendon detachment or central splitting
approaches for calcaneal ostectomy, decompressive osteotomy,
or retrocalcaneal bursa excision.12 Open surgery without
detachment or splitting of the Achilles tendon and endoscopic
approaches have also been introduced.1,2,6,8,13,16,19,23

Previous reports1,2,8,10,24 have demonstrated favorable
outcomes after the operative treatment of insertional
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Achilles tendinopathy; however, evaluations that focus on
the professional athlete’s heel have yet to be conducted.
Postoperative clinical outcomes should be evaluated differ-
ently for professional athletes versus nonathletes. Com-
monly used orthopaedic foot and ankle performance
scores assess patients’ performance for only activities of
daily living. The time to return to play (RTP) after treat-
ment should be considered in the assessment of athletes’
treatment outcomes.4,7,11 The purpose of this study was to
investigate surgical outcomes including time and rate of
RTP after open calcaneoplasty for the treatment of inser-
tional Achilles tendinopathy with Haglund deformity in
highly competitive professional athletes. The hypothesis
was that most patients would be able to RTP after open
calcaneoplasty for insertional Achilles tendinopathy with
Haglund deformity.

METHODS

Study Population

The institutional review board of our institute approved
this study. All surgical records for professional athletes
who underwent treatment of insertional Achilles tendin-
opathy at the institution of the senior author (K.T.L.)
between January 2006 and January 2016 were identified
from a database. Professional athletes surgically treated for
insertional Achilles tendinopathy with a follow-up period of
�2 years were included. Exclusion criteria were previous
surgery on the ipsilateral foot and ankle joint, systemic
diseases such as rheumatoid arthritis, ankylosing spondy-
litis, additional surgical procedures not for insertional
Achilles tendinopathy during the index procedure, or
follow-up <2 years. A total of 27 athletes were identified.
Of these, 7 patients were excluded: 3 patients had under-
gone previous surgery on the ipsilateral foot and ankle
joint, 1 patient had ankylosing spondylitis, 1 patient under-
went a modified Broström procedure for chronic lateral
instability during the index procedure, and 2 patients had
insufficient follow-up. Thus, 20 patients were included in
the current study.

Clinical Evaluation

Outcome assessment was performed using the American
Orthopaedic Foot and Ankle Society (AOFAS) hindfoot
score evaluated preoperatively and at the last follow-up.
In addition, at the final follow-up, patients were asked to
provide a subjective satisfaction rating (excellent, good,

fair, or poor). Various definitions have been used for RTP
in previous research.4,9,25 Zellers et al25 noted that most
previous studies had defined RTP as a return to preinjury
level of sports. Recently, Grassi et al9 used the terms
“return to competition (RTC)” and “return to previous level
of play (RTP)” to evaluate the postoperative outcome for
ruptured Achilles tendon. RTC implies measuring how
quickly the injured athlete can return to official match play
after injury, and RTP implies measuring the longevity of
performance after recovery. We defined RTC and RTP as
follows:

� RTC: Time (in months) to return to at least 1 minute
of official match play postoperatively25

� RTP: Rate of athlete participation in at least 2 full
seasons postoperatively4,9

Surgical Technique and Rehabilitation

For surgery, patients were placed in a semilateral position.
A 4- to 5-cm curvilinear skin incision was made on the
lateral aspect of the calcaneus just anterior to the Achilles
tendon, with care taken to avoid sural nerve injury, similar
to the technique introduced by Natarajan and Naraya-
nan.14 The insertion of the Achilles tendon and the promi-
nent posterior calcaneal tubercle were identified. The
posterosuperior protuberance of the calcaneus was resected
using an osteotome while protecting the Achilles tendon
(Figure 1). The resection was performed to the extent that
sufficient decompression of the retrocalcaneal recess was
achieved with full dorsiflexion of the ankle joint. We also
checked for the presence of retrocalcaneal bursitis or degen-
erative Achilles paratenonitis, and debridement was per-
formed if needed.

Figure 1. (A) The posterosuperior protuberance (arrow) of the
calcaneus was resected using an osteotome. (B) The retro-
calcaneal recess (asterisk) between the calcaneus and Achil-
les tendon (arrow) was decompressed after resection.
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We were careful to avoid injury to the Achilles tendon
during debridement to avoid a delayed rehabilitation. No
patient had intratendinous calcifications that required
debridement, and there was no need for partial detachment
with reinsertion of the Achilles tendon. A subcutaneous
suture was placed, and the skin was closed using a nonab-
sorbable suture (4-0, Prolene, Ethicon). A drain was
inserted using neutral pressure and removed 1 day after
surgery. A short leg splint was applied postoperatively, and
range of motion exercise was started 2 weeks after surgery
to ensure adequate healing of the surgical wound. Patients

were nonweightbearing for the first 3 postoperative weeks.
Then, a walking boot orthosis was applied, and participants
began a strict rehabilitation program for range of motion
and Achilles tendon strengthening. Eccentric stretching of
the Achilles tendon began 4 weeks after surgery. Pre- and
postoperative radiographic findings are described in Figure
2.

Statistical Analysis

Descriptive statistics were used to summarize the patient
characteristics. The mean preoperative and final AOFAS
hindfoot scores were compared via a paired t test. The mean
time to RTC and rate of RTP were calculated. A subgroup
analysis was performed to compare patients who achieved
RTP (RTP group) versus those who did not (no-RTP group).
The Kolmogorov-Smirnov test and the Shapiro-Wilk test
were performed to check the normality of the data. The
Student t test was performed to compare parametric data,
and the Mann-Whitney test was used for nonparametric
data. The significance level for all statistical analyses was
set at .05. Data were analyzed using SPSS (Version 18.0;
IBM Corp).

RESULTS

The mean ± standard deviation (SD) follow-up was 31.3 ±
8.95 months (range, 24-53 months). Characteristic data of
all patients are summarized in Table 1. The mean ± SD age

Figure 2. (A) Preoperative simple lateral-view radiograph
showing a prominent posterosuperior calcaneus. (B) Postop-
erative radiograph showing resected calcaneal tubercle and
decompression of retrocalcaneal recess (arrowhead).

TABLE 1
Patient Characteristicsa

Patient Age, y Sex Height, cm BMI Sport
Symptom

Duration, yb Surgery

AOFAS Hindfoot Score

Satisfaction RTC, mo RTPPreoperative Final

1 16 M 181 19.84 Soccer 2 O, T 76 90 Excellent 4 Yes
2 18 M 179 23.10 Skating 1 O 67 95 Excellent 4 Yes
3 17 M 180 21.60 Soccer 2 O 63 92 Excellent 5 Yes
4 16 M 177 21.71 Soccer 2 O 72 93 Excellent 4 Yes
5 17 M 172 21.30 Soccer 2 O 64 89 Excellent 5 Yes
6 35 M 176 25.83 Soccer 3 O 54 76 Poor 12 No
7 29 M 178 22.41 Soccer 7 O, T 54 88 Fair 8 No
8 18 M 172 21.97 Soccer 3 O 68 92 Good 4 Yes
9 24 F NA NA Taekwondo 2 O 57 92 Good 9 Yes
10 23 M 181 25.34 Soccer 3 O 73 89 Fair 6 Yes
11 20 M 177 24.26 Soccer 2 O 73 93 Fair 10 No
12 15 M 169 23.11 Swimming 3 O 52 72 Poor 18 No
13 16 M 177 24.26 Ice skating 2 O 64 89 Good 11 No
14 18 M 175 24.16 Soccer 2 O, T 64 89 Good 9 No
15 21 M 179 21.85 Soccer 2 O, T 67 90 Excellent 4 Yes
16 22 M 173 24.06 Skating 3 O, T 73 90 Good 11 No
17 19 M 179 21.85 Taekwondo 1 O 64 88 Fair 5 Yes
18 16 M 179 22.16 Soccer 2 O, T 68 88 Excellent 5 Yes
19 18 M 176 21.63 Soccer 2 O 64 89 Good 5 Yes
20 20 M 173 24.06 Skating 1 O 64 85 Good 10 No

aAOFAS, American Orthopaedic Foot and Ankle Society; BMI, body mass index; F, female; M, male; NA, not available; O, calcaneal
ostectomy; RTC, return to competition; RTP, return to play; T, bursectomy or debridement.

bTime from initial symptoms to surgery.
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of the patients was 19.9 ± 4.92 years (range, 15-35 years). Of
the 20 patients, 13 patients were professional soccer players.
A total of 14 patients underwent calcaneal ostectomy only,
whereas 6 patients had additional retrocalcaneal bursec-
tomy or paratenonitis debridement combined with calcaneal
ostectomy.

Postoperative Outcomes

The mean ± SD AOFAS hindfoot score significantly
improved from preoperative assessment to the final
follow-up (65.1 ± 8.46 vs 88.4 ± 7.08, respectively; P <
.001) (Figure 3). The patient satisfaction scores are depicted
in Figure 4. Of the total 20 patients, 15 patients (75%)
reported good to excellent results. The time of RTC ranged
from 4 to 18 months after surgery, with a mean time of 7.45
months; the rate of RTP was 60%.

The results of the subgroup analysis are summarized in
Table 2. The RTP group had a significantly lower body mass
index (BMI) than did the no-RTP group (22.03 vs 23.86,
respectively; P ¼ .005) and a significantly faster RTC time
(5.0 vs 11.1 months, respectively; P < .001).

Sample Size Calculation

We performed a post hoc power analysis because there were
no previous studies evaluating the operative outcome of
insertional Achilles tendinopathy in professional athletes.

With RTC as the primary study outcome, the mean ± SD
times to RTC in the RTP and no-RTP groups were 5.0 ± 1.41
and 11.1 ± 3.04 months, respectively. The pooled SD of the
groups was calculated as 2.37, and the effect size was 2.57.
With the statistical model of 2-tailed independent Student t
test, the sample sizes of both groups as 12 (RTP) and 8 (no-
RTP), and a significance level of .05, the power of this study
was calculated to be 99%.

DISCUSSION

The current study evaluated the clinical outcomes of open
calcaneoplasty for treatment of insertional Achilles tendi-
nopathy with Haglund deformity in highly competitive pro-
fessional athletes. The AOFAS hindfoot score was
significantly improved at the final follow-up (65.1 ± 8.46
preoperatively vs 88.4 ± 7.08 at the final follow-up;
P < .001). However, in terms of the subjective satisfaction
of patients, only 75% of the patients reported good to
excellent satisfaction for their treatment outcome. More-
over, the mean time to RTC after surgery was 7.45 months.
Long absences from official matches could jeopardize an
athlete’s career as a professional player. In addition, only
60% of the patients maintained their preinjury level of
sports activity at least 2 full seasons after surgical
treatment.

Several studies have investigated the source of pain in
insertional Achilles tendinopathy. Bone edema of the pos-
terosuperior calcaneus, caused by repetitive impingement
with the anterior surface of the Achilles tendon, is consid-
ered a source of heel pain. Previous research5 has noted
that the posterior wall of the calcaneus is composed of artic-
ular cartilage. Degenerative arthritic changes on the carti-
lage have been proven histologically, and the severity of
such arthritic changes showed a direct correlation with
symptoms.18 Retrocalcaneal bursitis can also be a source
of pain. A recent anatomic study revealed communication
between the retrocalcaneal bursa and the anterior surface
of the Achilles tendon, showing that this factor can cause
insertional Achilles tendinitis with repetitive attrition.18

Continuous mechanical and chemical irritation between
the retrocalcaneal bursa and the Achilles tendon can cause
degeneration of the tendon and eventually result in
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Figure 3. Outcome evaluation using the American Orthopae-
dic Foot and Ankle Society (AOFAS) hindfoot score. The
scores were significantly greater at the final follow-up com-
pared with preoperatively (P < .001).

Figure 4. Subjective satisfaction of patients.

TABLE 2
Subgroup Analysisa

RTP Group
(n ¼ 12)

No-RTP Group
(n ¼ 8) P

Age, y 18.6 ± 2.71 21.9 ± 6.83 .229
Body mass index 22.03 ± 1.34 23.86 ± 1.04 .005
Preoperative AOFAS score 66.9 ± 5.11 62.3 ± 8.30 .135
Final AOFAS score 90.6 ± 2.19 85.1 ± 7.28 .074
Time of RTC, mo 5.0 ± 1.41 11.1 ± 3.04 <.001

aData are presented as mean ± SD. Bolding indicates statisti-
cally significant differences (P< .05). AOFAS, American Orthopae-
dic Foot and Ankle Society; RTC, return to competition; RTP,
return to play.
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intrasubstance calcific deposition in the tendon.18 Superfi-
cial Achilles tendon bursitis can also occur in insertional
Achilles tendinopathy.19 Immunohistochemical findings
have shown that the subcutaneous bursa had the highest
degree of innervation.3 Thus, the pain associated with
insertional Achilles tendinopathy could be due to bone
edema, arthritic changes on the posterior wall of the calca-
neus, retrocalcaneal bursitis, insertional Achilles tendini-
tis, and superficial Achilles tendon bursitis.3

In the past, surgical treatment of insertional Achilles
tendinopathy was not recommended in the literature.
Schneider et al20 described 49 patients who had open sur-
gical treatment for insertional Achilles tendinopathy; only
69.4% of those patients were satisfied after surgery, and
14.3% of the patients reported worsening symptoms. How-
ever, recent literature has noted favorable outcomes of
operative procedures for insertional Achilles tendinopathy.
Ahn et al1 performed open surgical treatment using a cen-
tral Achilles tendon-splitting approach in 15 patients. The
investigators noted that this approach was a safe and sat-
isfactory procedure for intractable insertional Achilles ten-
dinopathy, with a mean AOFAS hindfoot score of 92.5 at the
final follow-up. Jiang et al10 introduced an open operative
technique using double-row suture. They reported that
open excision of the calcaneal prominence with complete
detachment of the Achilles tendon and subsequent reat-
tachment of the Achilles tendon using a double-row suture
technique can be a better option for insertional Achilles
tendinopathy. Endoscopic procedures have also been intro-
duced. Ortmann and McBryde16 described endoscopic
decompression of the retrocalcaneal space for insertional
Achilles tendinopathy and reported a final AOFAS hindfoot
score of 97 points. Those investigators noted that the endo-
scopic technique can be a safe procedure with sufficient
exposure of the pathologic calcaneal prominence and the
Achilles tendon. Vega et al23 described favorable outcomes
after using an endoscopic procedure with augmentation
with suture anchor.

Although several recent reports have described good out-
comes for the surgical treatment of insertional Achilles ten-
dinopathy, those studies were conducted on nonathletes.
Returning to their jobs as professional sports players is a
critical outcome for athletes.4 Thus, the concept of RTP
should be addressed in outcome evaluation. However, the
concept of RTP lacks a uniform definition and method of
evaluation in literature.25 A standardized evaluation of
RTP could provide a solid basis for comparison.25 The pos-
sibility of returning to a previous sports career and the
longevity of sports activity after this return seem to be con-
sidered differently. In reviewing literature, we found that
the 2 concepts are often confused. The time of RTP can be
defined as the time when an athlete first returns to play in
an official match; however, this definition of RTP does not
imply that the sports activity can be maintained for long
period. Therefore, another aspect of return to sports, its
longevity, should be defined. Grassi et al9 defined RTC as
at least 1 minute of participation in an official match after
surgery and RTP as participation in at least 2 entire sea-
sons in the same division in which the athlete played before
injury.9 RTC measures how fast an injured athlete can

return to official match play, and RTP measures the rate
at which injured athletes maintain extended function in
their sports activity.

We found that the players’ BMI and the time of RTC
displayed significant differences between the RTP and no-
RTP groups. The RTP group showed a significantly shorter
time of RTC. Aggressive rehabilitation for fast recovery
after surgery may be emphasized for athletic patients to
maintain their extended sports function. Olsson et al15

emphasized the importance of early functional recovery,
noting that minor improvements occurred between postop-
erative years 1 and 2. Thus, to enhance the final outcome,
rehabilitation should focus on improvements within the
first year.15 Although older age seems related to inability
to RTP, we did not find statistical significance for age in the
current study. Our patients included a 35-year-old and a
29-year-old, neither of whom could continue their careers
for at least 2 full seasons after surgery. This should have
worked as a confounder in evaluating the effect of age on
RTP. A study with more patients that can calculate odds for
each variable may be able to reveal a more definitive con-
clusion regarding this issue.

The advantage of the current study is that it is the first
study to assess the surgical outcomes of insertional Achilles
tendinopathy in highly competitive professional athletes.
We used specific concepts of RTC and RTP for outcome
evaluation.

The current study has limitations. First, this is retro-
spective study with a small sample size. Although older age
seems to have a negative effect on RTP, we could not find
statistical significance with the given sample size. A larger
number of patients would be needed to allow for a logistic
regression analysis for multiple variables affecting RTP
and thus would produce more clinically meaningful results.
However, this is the first research concerning the surgical
treatment of insertional Achilles tendinopathy in highly
competitive professional athletes. Second, we did not per-
form endoscopic surgery. If the results of endoscopic sur-
gery for insertional Achilles tendinopathy in athletes could
be used as a comparison group, more insight into surgical
treatment of insertional Achilles tendinopathy in athletes
could be provided. Third, we used a heterogenous group of
sports for statistical analysis; only 1 patient was a swim-
mer, and 2 patients participated in taekwondo (martial
arts). Such a small number of patients in specific sports can
act as a confounder for analysis of results. Fourth, if we had
gathered functional outcome scores at each year, our study
would have more detailed clinical information regarding
the rate of improvement after surgery with time. Future
research in sports medicine regarding RTP after treatment
should include this concept for deeper clinical insight.

CONCLUSION

Open calcaneoplasty for treatment of insertional Achilles
tendinopathy with Haglund deformity in highly competitive
professional athletes should be approached with caution.
Results of previous clinical research involving nonathletes
may not be applicable to professional athletes in terms of
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managing insertional Achilles tendinopathy. Lengthy post-
operative recovery time can be a problem. Moreover, the
extended maintenance of sports activity seems to be difficult
in a meaningful proportion of patients.
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