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Fluoroscopic and Endoscopic Calcaneal Exostosis ®
Resection and Achilles Tendon Debridement for
Insertional Achilles Tendinopathy Results in Good
Outcomes, Early Return to Sports Activities, and Few
Wound Complications

Kenichiro Nakajima, M.D.

Purpose: To review the outcomes of patients with insertional Achilles tendinopathy who underwent a minimally
invasive surgery: fluoroscopic and endoscopic calcaneal exostosis resection and Achilles tendon debridement. Method-
s: The medical records of consecutive patients who underwent this surgery from February 2017 to July 2019 were
reviewed. The inclusion criterion was >2-year follow-up. The exclusion criterion was another surgery performed on the
ipsilateral or contralateral foot. Haglund deformity resection was not combined with this surgery. The outcomes were
assessed using the visual analog scale (VAS) score and the Japanese Society for Surgery of the Foot (JSSF) scores for all
patients and the Victorian Institute of Sport Assessment self-administered Achilles (VISA-A) scores for patients partici-
pating in sports activities. The Wilcoxon signed-rank test and the thresholds of minimal clinically important difference
(MCID) and patient acceptable symptom state (PASS) were used for statistical analyses. Results: Forty-four patients with
a mean age of 55.7 £ 11.0 years and mean body mass index of 26.0 + 4.0 kg/m? were included. The mean follow-up
duration was 2.8 £+ 0.7 years. Of all participants, 22 participated in sports activities. The overall median VAS and JSSF
scores improved from 64.5 to 6.5 mm and from 67.0 to 100 points, respectively (P < .001). The percentages of patients
who achieved the MCID for the VAS, JSSF, and VISA-A scores were 100%, 93.2%, and 100%, respectively, and the
percentages of patients who achieved the PASS for the VAS, JSSF, and VISA-A scores were 77.3%, 86.4%, and 81.8%,
respectively. The median VISA-A scores improved from 40.5 to 95.0 points (P < .001). The median time to return to sport
was 4.5 months. Complications included five cases of reoperation and two cases of scar sensitivity. Conclusion: For
patients with insertional Achilles tendinopathy, fluoroscopic and endoscopic calcaneal exostosis resection and Achilles
tendon debridement resulted in good outcomes, early return to sports activities, and few wound complications. Level of
Evidence: IV, therapeutic case series

medication, for insertional Achilles tendinopathy may be
applied for 3—6 months'; however, this approach may
be less effective when there is severe degeneration.”
Surgical treatment is chosen after patients fail to
respond to conservative treatment. For Achilles inser-
tional tendinopathy, surgical treatment includes the

Introduction
Insertional Achilles tendinopathy is defined as pos-
terior heel pain associated with the degenerative
change in the distal Achilles tendon and the generation
of calcaneal exostosis at its insertion. Conservative
treatment, including eccentric exercise, orthosis, and
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medial or lateral paratendinous approach, trans-
tendinous approach, calcaneal exostosis resection,
Achilles tendon debridement, resection of Haglund
deformity, reattachment of the distal Achilles tendon
using periosteum sutures, bone anchors, or knotless
footprint reconstruction, and flexor hallucis longus
(FHL) tendon transfer augmentation, in cases with
>50% resection of the Achilles attachment.'”"

Good outcomes have been reported®'?; Elias et al.
reported on 40 patients treated with Achilles tendon
reattachment using 2 bone anchors, FHL tendon
transfer augmentation, Haglund resection with a mean
improvement in the visual analog scale (VAS) score
from 75 to 3 mm and a mean improvement in the
American Orthopedic Foot & Ankle Society (AOFAS)
score from 56 points preoperatively to 96 points post-
operatively.® Hunt et al. reported on 39 patients treated
with FHL tendon transfer augmentation and Achilles
tendon reattachment using 2 bone anchors with a
mean improvement in the VAS score from 68 mm
preoperatively to 15 mm postoperatively and a mean
improvement in the AOFAS score from 57 points pre-
operatively to 91 points postoperatively.” With regard
to patients engaging in sports activities, Maffulli et al.
reported on 30 patients treated with Achilles tendon
debridement and Haglund resection through a trans-
verse incision with a mean improvement in the Victo-
rian Institute of Sport Assessment self-administered
Achilles (VISA-A) score from 62 points preoperatively
to 88 points postoperatively,® and Miao et al. reported
on 34 patients treated with Achilles tendon reattach-
ment using 2 bone anchors and Haglund resection with
a mean VISA-A score from 48 points preoperatively to
88 points postoperatively.”

Despite the good outcomes, many wound complica-
tions have been reported, including scar sensitivity in
40%'" and 9%,"' scar numbness in 19%,'" scar hy-
persensitivity in 14%,'? delayed wound healing in
13%,” wound infection in 10% "' and 20% of patients.”
In addition, delayed return to normal daily activities® or
full sports activities'’'® has been reported. Carmont
et al. reported that the average time to return to previous
activities was 9 months for 40 patients treated with
Achilles tendon reattachment using transosseous sutures
or anchors and Haglund resection,'” and Miyamoto et al.
indicated that the average time to return to full sports
activities was 13.5 months for 49 patients treated with
augmentation using bone—patellar tendon graft and
Haglund resection.'” These findings may have been a
result of the invasiveness of the open techniques.
However, reports of minimally invasive surgery for
pathologies associated with Achilles tendon insertion
have been limited to those of endoscopic surgery in
which the Haglund deformity is resected, and reports of
endoscopic surgery involving the resection of calcaneal
exostosis are scarce.
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The purpose of this study was to review the outcomes
of patients with insertional Achilles tendinopathy who
underwent a minimally invasive surgery: fluoroscopic
and endoscopic calcaneal exostosis resection and
Achilles tendon debridement. We hypothesized that
minimally invasive surgery would result in good out-
comes, early return to sport activities, and few wound
complications. This study was approved by the Institu-
tional Review Board of Yashio Central General Hospital
(approval number: YIHCE2021-02).

Methods

Participants and Inclusion/Exclusion Criteria

After obtaining approval from the institutional review
board of our hospital, we retrospectively reviewed the
medical records of consecutive patients with insertional
Achilles tendinopathy who underwent surgical treat-
ment from February 2017 to July 2019 after failing to
respond to conservative treatment, such as eccentric
exercise, orthosis, or medication, for more than 6
months.'” Informed consent for the use of medical re-
cord data was acquired from all patients before sur-
gery.'” The inclusion criterion was >2-year follow-up.
Because one affected or operated foot might affect the
postoperative outcome of the other foot, the exclusion
criteria were other surgeries on the ipsilateral foot or
this surgery for bilateral feet. Fluoroscopic and endo-
scopic calcaneal exostosis resection and Achilles tendon
debridement described below was performed for all
patients with insertional Achilles tendinopathy, and no
other procedure was conducted. Haglund deformity
resection was not combined with this surgery.

Surgical Approach

All surgeries were performed by the author. Prior to
surgery, the surgeon confirmed the shape of the exos-
tosis and intratendon ossification using three-
dimensional computed tomography (3D-CT; Fig 1A),
and the extent of the Achilles tendon attachment,
volume of the Achilles tendon at the level of intra-
tendon ossification, and extent of the degenerated
Achilles tendon by magnetic resonance imaging (MRI;
Fig 2A). Regardless of their preoperative condition, all
patients underwent the endoscopic surgery described
below. Reoperations were performed using the same
technique as the primary surgery.

The patient was placed in the prone position. The leg
was externally rotated so as to obtain a lateral view of
the operated foot using fluoroscopy. An arthroscopic
monitor, a fluoroscopic monitor, and an image inten-
sifier were placed along the unoperated side, and the
surgeon stood at the end of the operating table. A thigh
tourniquet was not used.

Planned portals were marked using a surgical pen at 1
cm proximal and 1 cm distal to the calcaneal spur on



ENDOSCOPIC SURGERY FOR ACHILLES EXOSTOSIS

Fig 1. Preoperative and post-
operative 3-dimensional computed
tomography (3D-CT) of the right
calcaneus of a patient with inser-
tional Achilles tendinopathy who
underwent fluoroscopic and endo-
scopic calcaneal exostosis resection
and Achilles tendon debridement.
(A) Preoperative 3D-CT. Before sur-
gery, the surgeon should confirm the
shape of the exostosis (especially
medial and lateral edge) and intra-
tendon ossifications (circles). (B)
Postoperative 3D-CT. The medial
and lateral edge of the calcaneal
exostosis and the portion of intra-
tendon ossification were left unre-
sected (gray arrowheads). The
patient had moderate postoperative
pain at the lateral edge of the unre-
sected exostosis (white arrowheads),
underwent the same endoscopic
surgery again, and achieved pain
relief.

the lateral side of the heel under fluoroscopic guidance.
In addition, the prominence of the spur was palpated,
and the region was also marked using a surgical pen
(Fig 3, A and B).

Skin incisions at the planned portals were made, and
blunt dissection was performed around the exostosis
using a raspatorium (Art-Line, Mineshima Co., Niigata,
Japan) to make space for the next step: the introduction
of an abrasion bur (Fig 3C). A 3.0-mm hooded abrasion
bur (Formula, Stryker, Kalamazoo, MI) was introduced
through the distal portal; then, the exostosis was
abraded (Fig 4). Care was taken not to abrade the
insertion of the Achilles tendon; it is critical for sur-
geons to preoperatively confirm the insertion using
MRI (Fig 2A). In cases where the abrasion bur did not
reach the medial side of the exostosis, a third portal was
made near the unreached exostosis, and further abra-
sion was subsequently performed. With internal and
external calcaneus rotation, the calcaneal exostosis was
completely resected under fluoroscopic guidance.

The void space that remained following the exostosis
resection was used as a working space for endoscopy.

The bur was extracted; then, a 2.3-mm 30° arthroscope
(Stryker) was introduced through the distal portal. An
infusion pump (FloSteady, Stryker) was set to the
autocalibration mode.'” A 3.5-mm cutter (Formula,
Stryker) was introduced through the proximal portal to
clear the debris (Fig 5A). After the debris was cleared,
the degenerated Achilles tendon and the calcified par-
atenon, which was not visible by fluoroscopy, were
identified and resected using the cutter; they appeared
to be a hybrid of tendon and bone (Fig 5, B and C). In
cases where intratendon ossification was fluoroscopi-
cally found, but not endoscopically identified, the sur-
geon touched the ossification with a bone curette under
fluoroscopic guidance, extracted the ossification from
the tendon, and removed it endoscopically. The sur-
geon palpated the marked area and confirmed that the
bony prominence was perfectly resected. Before wound
closure, a postoperative radiograph was obtained to
confirm if the resection was accurately performed
(Fig 6). The skin incision was sutured using a 4-0 nylon.
After surgery, a below-knee posterior splint was applied
with the ankle in the neutral position.



Postoperative Management

Full weight-bearing with the splint and active range
of motion exercises without the splint were initiated 1
day postoperatively, whereas passive range of motion
exercises were avoided until 3 weeks after surgery. The
physical therapists at our hospital provided instructions
regarding postoperative rehabilitation to the patients.
The splint was removed at 3 weeks after surgery. For
cases with intratendon calcification and degenerative
Achilles tendon on preoperative MRI, an MRI was
taken 1 year postoperatively to confirm the condition of
the Achilles tendon. For patients with intratendon
ossification detected on MRI, the splint was removed at
4 weeks after surgery. For patients who typically
participated in sports activities, jogging was initiated 2
months postoperatively, and unrestricted sports activ-
ities were initiated 3 months postoperatively as
tolerated.

Data Collection

Baseline patient characteristics included sex, age,
height, weight, and body mass index (BMI).'” The
study outcomes were assessed using the VAS score to
rate pain and Japanese Society for Surgery of the Foot
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Fig 2. Preoperative and post-
operative  T1l-weighted magnetic
resonance imaging (MRI) of the
lateral view of the left calcaneus of a
patient with insertional Achilles ten-
dinopathy who underwent fluoro-
scopic and endoscopic calcaneal
exostosis resection and Achilles
tendon debridement. (A) Preopera-
tive MRI. Calcaneal bone exostosis
(black arrowhead), intratendon ossi-
fication (white arrowhead), and
degenerative Achilles tendon (gray
arrowhead) were visible. Before
surgery, the surgeon should confirm
the area of the Achilles tendon
attachment (circle) and take care not
to damage the portion of the attach-
ment other than the exostosis during
fluoroscopic resection of the exos-
tosis. In addition, the surgeon should
confirm the volume of the tendon at
the level of the intratendon ossifica-
tion (white arrows) and the range of
the degenerated Achilles tendon
(gray arrowhead) to be debrided. (B)
MRI at 1 year after surgery. The
calcaneal exostosis and intratendon
ossification were resected, and the
detect that remained after resection
was filled with soft tissue showing
the same signal as the Achilles
tendon (arrowhead).

(JSSF) scale scores'®'” for all patients and the VISA-A
questionnaire scores?’ for patients who participated in
sports activities.

Preoperative data for analyses included the data
recorded within 1 month before surgery, and post-
operative data for analyses included the data recorded
at final follow-up. The VAS score represented the worst
pain felt during recent activities of daily living and
sports.'”

Statistical Analyses

The Wilcoxon signed-rank test was used to investigate
whether the VAS, JSSF, and VISA-A scores improved
postoperatively.'” All tests were two-tailed, and differ-
ences were considered to be significant at a P value of <
.05.'7 In addition, the thresholds of minimal clinically
important improvement difference (MCID) and patient
acceptable symptom state (PASS) for the scales were
assessed. The MCID for a scale was defined as the one-
half standard deviation of the scale improvements for
all patients,”’ > and the percentage of patients who
achieved the MCID was calculated. The PASS for a scale
was defined as follows: 1) the patients answered the
following anchor question at the latest follow-up:
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Fig 3. Position of the portals and the exostosis, and blunt dissection for fluoroscopic and endoscopic calcaneal exostosis resection
and Achilles tendon debridement for insertional Achilles tendinopathy. (A) The lateral side of the left foot. The patient is placed
in the prone position with the medial foot down on the table. Planned portals and the palpable bony prominence are marked as
follows: B, bony prominence; D, distal portal; and P, proximal portal. (B) Preoperative fluoroscopic view of the left calcaneus. The
planned portals were marked 1 cm proximal and 1 cm distal to the calcaneal exostosis as follows: D, distal portal and P, proximal
portal. (C) Blunt dissection around the calcaneal exostosis under fluoroscopic guidance. Blunt dissection on the anterior (A),
posterior (P), and lateral aspects (L) of the exostosis was performed using the flat end of a raspatorium (Mineshima Co.), and
blunt dissection on the medial aspect (M) of the exostosis was performed using its curved end.

“Taking into account all the activities you have in your
daily life, your level of pain, and also your functional
impairment, do you consider that your current state is
satisfactory?”?' by choosing “very satisfied”, “satisfied”,
“neutral”, “dissatisfied”, or “very dissatisfied”. The pa-
tients who chose “very satisfied” and “satisfied” were
regarded as those with a postoperative acceptable
symptom state. 2) The threshold of a scale was calcu-
lated using a receiver operating characteristic curve
analysis with maximized sensitivity and specificity, and
the threshold was defined as the PASS for the
scale.”’*>?7 Finally, the percentage of patients who
achieved the PASS was calculated.

All statistical analyses were performed using EZR*®
version 1.54 (Saitama Medical Center, Jichi Medical
University, Saitama, Japan), which is a modified
version of R version 4.0.3 (The R Foundation for Sta-
tistical Computing, Vienna, Austria) commander
designed to add statistical functions frequently used in
biostatistics.'”

Results

Demographics

Endoscopic surgery was performed in 52 consecutive
patients (total: 56 feet) between February 2017 and
July 2019. Among these patients, four (total: 8 feet)
underwent this surgery on both feet, two (total: 2 feet)
underwent another surgery on the ipsilateral foot, and
two (total: two feet) were lost to follow-up. Therefore,
data were analyzed for the remaining 44 patients (total:
44 feet).

The baseline characteristics for the 44 patients were as
follows: mean age: 55.7 £ 11.0 (35—77) years; mean
BMI: 26.0 &+ 4.0 (16.6—35.1) kg/m? and mean dura-
tion of follow-up: 2.8 £+ 0.7 (2.0—4.5) years. Sex dis-
tribution was 31 male and 13 female patients.
Participation in sports activities was equally split among
the 44 patients (although it differed by sex): 22 patients
(19 male and 3 female) participated, and 22 patients
(12 male and 10 female) did not participate (Table 1).
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Fig 4. Calcaneal exostosis resection of the left calcaneus using
a 3.0-mm hooded abrasion bur (Stryker) under fluoroscopic
guidance for fluoroscopic and endoscopic calcaneal exostosis
resection and Achilles tendon debridement for insertional
Achilles tendinopathy. Care was taken not to abrade the
insertion of the Achilles tendon (circle). In cases for which
reaching the medial side of the exostosis was difficult using
the bur, an additional portal was made near the unreached
exostosis.

K. NAKAJIMA

Overall Outcomes

Outcomes are presented in Table 2. Overall, the VAS
and JSSF scores improved and were highly statistically
significant (P < .001) (Table 2, Fig 7A).

Outcomes Regarding Sports

Among the 44 patients, 22 participated in recreational
sports activities. All patients returned to their sports
activities after surgery. The median VISA-A scores
improved from 40.5 (12—65) points preoperatively to
95.0 (64—100) points postoperatively (P < .001). The
median time to return to sports activities was 4.5
(2—12) months (Table 2, Fig 7B).

MRI Findings

Postoperative MRI demonstrated that the defect that
remained after resecting the exostosis, and the
debridement of the Achilles tendon was filled with soft
tissue showing the same signal as that of the Achilles
tendon (Fig 2B)."”

Complications

Overall, five patients (11%) had moderate pain 1 year
after primary surgery and opted for reoperation.
Incomplete removal of the exostosis and intratendon
ossification was regarded as the cause of the persistent
pain. The abovementioned five cases were early cases
and had severe exostosis and intratendon ossification.
For these five patients, 3D-CT was obtained to confirm

Fig 5. Endoscopic views of the left calcaneus from the distal portal using a 2.3-mm. 30° arthroscope (Stryker) for fluoroscopic
and endoscopic calcaneal exostosis resection and Achilles tendon debridement for insertional Achilles tendinopathy. (A) View
immediately after introducing the endoscope. Debris of the abraded spur interfered with the view. (B) View after cleaning the
debris using a 3.5-mm cutter (Stryker) introduced through the proximal portal. The space left after the fluoroscopic resection of
the calcaneal bone exostosis was a working space for endoscopy. The exostosis was resected, and the cancellous bone of the
calcaneus was exposed (C). The intact anterior portion of the Achilles tendon was visible (A). The distal portion of the Achilles
tendon that had attached to the exostosis was released by resecting the exostosis (D, ellipse). This portion was neither a normal
tendon nor a normal bone, but was rather a hybrid of bone and tendon, which was debrided endoscopically. A, Anterior portion
of the Achilles tendon; C, calcaneus; D, distal portion of the Achilles tendon that had attached the exostosis. (C) After endoscopic
Achilles tendon debridement. A, Achilles tendon; C, calcaneus; P, paratenon calcified; and S, skin.
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Fig 6. Preoperative and postoperative ra-
diographs of the left calcaneus of the pa-
tient with insertional Achilles tendinopathy
who underwent fluoroscopic and endo-
scopic calcaneal exostosis resection and
Achilles tendon debridement. (A) Preop-
erative radiograph. A large exostosis was
visible (gray arrowhead). (B) Postoperative
radiograph. The exostosis was resected
(white arrowhead).

Table 1. Patient Demographics

Patients 44 (31 Male, 13 Female)
Age (years) 55.7 £ 11.0 (35—77)
BMI (kg/m?) 26.0 + 4.0 (16.6—35.1)

Duration of follow-up (years)
Patients participating in sports activities

2.8 £0.7 (2.0—-4.5)
22 (19 male, 3 female)

BM], body mass index.

the leftovers of the exostosis and intratendon ossifica-
tion (Fig 1B). The patients experienced pain at the site
of residual exostosis. After reoperations, all patients
achieved pain relief; the outcomes after reoperation
were used for analyses. The other complication was scar
sensitivity, which occurred in two patients at the
proximal portal. No other complications occurred.

Discussion

In this study, a minimally invasive surgery resulted in
good outcomes, early return to sports activities, and few
wound complications. The overall median VAS score
improved from 64.5 mm preoperatively to 6.5 mm
postoperatively, and the overall median JSSF score
improved from 67.0 points preoperatively to 100 points
postoperatively. The percentages of patients who ach-
ieved the MCID for the VAS and JSSF scores were
100% and 93.2%, respectively, and the percentages of
patients who achieved the PASS for the VAS and JSSF
scores were 77.3% and 86.4%, respectively. For pa-
tients participating in sports activities, the median
VISA-A score improved from 40.5 points preoperatively
to 95.0 points postoperatively; the percentages of pa-
tients who achieved the MCID and PASS for VISA-A
score were 100% and 81.6%, respectively; and the
median time to return to sports activities was 4.5
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months. Complications included five (11%) cases of
reoperation and two (4.5%) cases of scar sensitivity. In
the Introduction, we have discussed previous studies on
open surgery for insertional Achilles tendinopathy with
similar outcome indicators (e.g., VAS and VISA-A
scores) to our study. ~'* Overall outcomes were as
good as those reports. ©” Endoscopic surgery provided
an earlier return to sports activities than that noted in
previous reports.' ' This may be because our tech-
nique did not entirely release the attachment of the
Achilles tendon and did not sacrifice the FHL tendon.
Furthermore, the rate of wound complications was
lower than that in the literature; **'%"'* the low rate of
wound complications for patients treated using our
approach was a result of the small incision used for
endoscopic surgery.

Our technique enabled the use of endoscopic surgery
for the exostosis of the Achilles tendon attachment. In
this technique, the void space that remained after
exostosis resection was used as a working space for
endoscopy. This allowed the degenerated Achilles
tendon to be debrided endoscopically. Current reports
discuss endoscopic Haglund deformity resection as a
surgical technique for pathologies associated with
Achilles tendon insertion. *”*” This method involves an
endoscopic dissection of the soft tissue surrounding the
Haglund deformity and resection of the bone. 7/
However, it should be noted that this technique was
entirely different from our technique. Endoscopic
Haglund deformity resection has been reported only for
Haglund’s disease; no report has discussed the use of
endoscopic Haglund deformity resection alone for
insertional Achilles tendinopathy. Some surgeons
believe that the Haglund deformity is pathologically
associated with insertional Achilles tendinopathy, and,
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Table 2. Outcomes for Patients with Insertional Achilles Tendinopathy Who Underwent Minimally Invasive Surgery with
Fluoroscopic and Endoscopic Calcaneal Exostosis Resection and Achilles Tendon Debridement

Patients Patients
Achieving PASS Achieving
Preoperative  Postoperative MCID the MCID (%) (points) the PASS (%)
Assessment Class (n) Subclass (n) (points) (points) P Value (points) (n/n) (AUC) (n/n)
VAS (0—100 points)  Overall (44) 64.5 (25—100) 6.5 (0—46) P < .001 10.6 100 (44/44) 14 (0.94) 77.3 (34/44)
Sports + (22) 64.5 (25—100) 6.5 (0—36) P <.001 11.7 100 (22/22) 14 (0.91) 77.3 (17/22)
Sports -(22)  68.5 (31—99) 5.0 (0—46) P < .00l 9.6 100 (22/22) 43 (1.00) 95.4 (21/22)
JSSF (0—100 points) Overall 67.0 (22—92) 100 (78—100) P < .001 8.9 93.2 (41/44) 85 (0.98) 86.4 (38/44)
Sports + (22) 67.0 (22—92) (78—100) P < .001 9.6  86.4 (19/22) 85 (0.98) 86.4 (19/22)
Sports -(22)  66.0 (27—82) (75—100) P < .001 8.2 100 (22/22) 83 (1.00) 95.4 (21/22)
VISA-A (0—100 points) Sports + (22) 40.5 (12—65) (64—100) P < .001 6.8 100 (22/22) 86 (0.95) 81.8 (18/22)
Time to RTSA (months) 4.5 (2—12)

NOTE: The clinical assessment values were described with median and range because these values were not normally distributed. The
improvement between the preoperative and postoperative values was tested using the Wilcoxon signed-rank test.

AUC, area under the curve; JSSF, Japanese Society for Surgery of the Foot; Sports +/—, patients who participated/did not participate in sports
activities; MCID, minimal clinically important improvement difference; PASS, patient acceptable symptom state; RTSA, return to sports activities;
VAS, visual analog scale for rating pain (0—100 points); VISA-A, Victorian Institute of Sport Assessment self-administered Achilles.

thus, performed the resection of the Haglund deformity
alongside open calcaneal exostosis resection and
Achilles tendon repair for insertional Achilles tendin-
opathy. *©%!%13-1¢ The patients in our study did not
have retrocalcaneal bursitis preoperatively, and there-
fore, we did not perform Haglund deformity resection.
Nevertheless, because the patient outcomes were good,
we believe that the Haglund deformity did not require
resection in our cases. However, in cases where patients
have retrocalcaneal bursitis, our technique can still be
used for Haglund deformity resection.

Postoperative MRI suggested that the Achilles inser-
tion was repaired by filling the defect that remained
after exostosis and intratendon ossification resection
with tendon-like tissue (Fig 2B). We believe that this
natural repair occurred because the defect and sur-
rounding soft tissue were well preserved owing to the
use of minimally invasive endoscopic surgery. In the
literature, FHL tendon transfer augmentation in cases
with >50% resection of the Achilles attachment has
been reported.”” We believe that the FHL tendon
transfer augmentation is necessary in open surgery
because the exostosis-resected space will not be pre-
served, and natural repair of the attachment will, thus,
not be expected.

In this case series of 44 patients, reoperation
occurred in 5 cases (11%). Their pain was alleviated
by performing a reoperation to remove leftovers of
the exostosis and intratendon ossification using the
same procedure as that used in the first operation.
Therefore, we believe that the patients’ residual pain
after the primary surgery might have resulted from
the leftovers. The factors influencing the leftovers
may include 1) immature technique, 2) severe ossi-
fications, and 3) difficulty in visualizing the ossifica-
tion because of the low radiation dose in fluoroscopy.
The main factor was that 1) all five cases were early

cases. However, even if the surgeon uses a mature
technique, leftovers can occur owing to factors 2 and
3. Some surgeons may prefer to completely remove
the exostosis and intratendon ossification and
perform FHL tendon transfer augmentation by
employing one open surgery, but we believe that two
minimally invasive surgeries are preferable over one
invasive surgery. This is because 1) there is a possi-
bility that treatment will be completed using one
minimally invasive surgery, and 2) a conventional
open surgery may sacrifice the FHL tendon and in-
crease the probability of wound complications. In
addition, reoperation was easy because most exostosis
and intratendon ossifications were already resected,
and what remained could be identified using 3D-CT.
Therefore, especially in cases of severe ossification,
the surgeon should consider reoperation as a good
option and ensure that patients are well informed of
the possibility of reoperation before they undergo
primary surgery.

Limitations

Our study had several limitations. First, because of the
small sample size, we were unable to perform subgroup
analyses, such as comparison between male and female
patients, between the patients with high and low BMI,
and between the patients with and without complica-
tions. Second, the recurrence rate of ossification was
unknown because follow-up radiography was not
performed. Third, we were unable to identify the soft
tissue that was generated in the void space of the
resected spur and debrided Achilles tendon by biopsy.
Fourth, the JSSF score was the score validated for
ankle—hindfoot diseases and not for Achilles tendon
diseases. Finally, the study did not include a compara-
tive group because of the explorative nature of case
series.



ENDOSCOPIC SURGERY FOR ACHILLES EXOSTOSIS

A

33

Frequency

Fig 7. Preoperative and postoperative re-
sults of 44 patients with insertional Achilles
tendinopathy who underwent fluoroscopic
and endoscopic calcaneal exostosis resec-
tion and Achille tendon debridement. (A)
Histograms showing the results of the vi-
sual analog scale (VAS) and Japanese So-
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ciety for Surgery of the Foot (JSSF) scores.
(B) Histograms showing the results of the
Victorian Institute of Sport Assessment-
Achilles (VISA-A) score and time to re-

turn to sports activities.
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Conclusions 2
For patients with insertional Achilles tendinopathy,
fluoroscopic and endoscopic calcaneal exostosis resec-
tion and Achilles tendon debridement resulted in good 3
outcomes, early return to sports activities, and few
wound complications.
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