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Abstract: Achilles tendinopathy is a common inflammatory condition of the Achilles tendon prevalent in the athletic
population in which patients present with pain, swelling, and reduced performance exacerbated by physical activity.
Operative intervention using either open or percutaneous approaches has traditionally been performed after failure of
nonoperative treatment, but less invasive modalities that include endoscopic approaches have been increasingly used. This
Technical Note highlights our technique for Achilles paratenon needle tendoscopy in the wide-awake office setting, with
accompanying indications for use, advantages, and technical pearls.

Achﬂles tendinopathy is a common pathology in
the athletic population that can present in either
an acute or chronic fashion.'" The Achilles tendon
measures roughly 12 to 15 cm long and represents the
confluence of the aponeuroses of the soleus and
gastrocnemius muscles. The conjoined tendon from
these 2 muscle groups rotates approximately 90° such
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that the tendinous portion derived from the soleus in-
serts anteromedially on the calcaneal tuberosity and the
gastrocnemius tendon inserts more posterolaterally.” At
a point about 2 to 6 mm proximal to the calcaneal
insertion, a watershed zone exists with limited blood
supply to the Achilles tendon.”” The Achilles tendon is
contained within a tunnel lined with visceral and pa-
rietal paratenon layers and is joined anteromedially by
the plantaris tendon, which resides within the same
fibrous tunnel before it inserts into the calcaneal
tuberosity.

Although the etiology of Achilles tendinopathy is not
fully understood, failure of proper healing of microtears
has been suggested as an explanation {for its
pathogenesis.” Chronic tendinopathy of the Achilles
tendon is initially managed conservatively. Surgical
treatment is usually considered for patients who present
with persistent symptoms lasting longer than 3 to
6 months.” Previous studies have shown that
tendoscopy may result in lower complication rates,
more favorable clinical outcomes, and a quicker
recovery compared with open surgery.' "’

The in-office needle arthroscopy (IONA) procedure
was first introduced in the 1990s primarily as a tool for
visualization and evaluation of anatomic structures
under local anesthesia.'? Inferior image quality resulted
in poor diagnostic accuracy and limited the use of IONA
for surgical procedures.'”’ In recent years, the design of
nano-arthroscopy devices has improved to a point at
which the current system, using an optic chip at the
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Table 1. Advantages and Disadvantages of Proposed
Technique

N. P. MERCER ET AL.

Table 3. Step-by-Step Guide to Performing In-office Achilles
Tendoscopy

Advantages
Minimally invasive with ability to be performed in wide-awake
office setting
Technique allows patient to undertake active role in
understanding his or her pathology
Technique avoids placing patient in less desirable prone position
while under general anesthesia
Potential for quicker recovery, improved cosmesis, decreased risk
of iatrogenic injury, decreased blood loss, and decreased wound
complications as would be experienced with prone positioning
technique under general anesthesia
Direct visualization for diagnostic purposes may be better than
MRI
Reduced cost and resource utilization
Disadvantages
Difficult to convert to open procedure if necessary
Potential for patient pain or discomfort during procedure
Learning curve

MRI, magnetic resonance imaging.

camera tip and no inner rod lenses, provides image
quality similar to that of conventional arthroscopy.
Additionally, this IONA technology includes various
burrs, punches, graspers, scissors, probes, shavers, and
resectors that allow the identified pathology to be
addressed directly at the time of in-office endoscopy.
This improved technology system allows orthopaedic
surgeons to perform and complete procedures at the
bedside that were once only possible in a full operating
room arthroscopy suite.

We present our technique and approach for
needle tendoscopy using the Arthrex NanoScope
nano-tendoscopy system (Naples, FL) in the treatment
of Achilles tendinopathy. Advantages and disadvan-
tages of this surgical technique are listed in Table 1. We
share this Technical Note in the hopes that it will pro-
vide foot and ankle surgeons with the information

Table 2. Pearls and Pitfalls of Proposed Technique

Pearls

Proper support of the patient’s head and nonoperative extremity
should be ensured to limit movement during the procedure.

A mixture of lidocaine with epinephrine and bupivacaine should
be used for injection into the tendon sheath to limit bleeding.

The patient should be encouraged to actively range the ankle to
ensure the removal of all adhesions.

The portal sites should allow for movement of the camera (i.e.,
medial or lateral to the tendon). Central portal sites can cause
difficulty in positioning the camera as a large gastrocnemius-
soleus complex may obstruct movement of the camera.

Pitfalls

latrogenic injury to the medial neurovascular bundle during
instrument insertion can occur if the instruments are inserted too
medially.

Incorrect placement of the posterolateral portal can cause sural
nerve injury. The surgeon should mark the sural nerve with a
marking pen to visualize the course of the nerve especially
proximally from medial to lateral.

Step 1: The patient should be positioned comfortably in the prone
position with the operative foot free. The relevant surface anatomy
and anticipated portals are marked. The relevant borders are the
medial and lateral Achilles borders and the intermalleolar line.
Lateral and medial portals are also made relative to the area of
presumed pathology over the Achilles tendon.

Step 2: Typically, a proximal-medial portal is made first to help
visualize areas of tendinopathy.

Step 3: Blunt dissection is used to identify the paratenon layer. This
layer can then be opened up sharply to access the desired space.

Step 4: A second portal is made laterally and is positioned based on
the area of relative pathology as seen through MRI or direct
visualization. The surgeon may use the transillumination from the
medial scope to help locate the portal site.

Step 5: Once the surgeon sees the lateral border of the Achilles and
paratenon, he or she uses the instrument and pushes medially to
ensure a safe distance from the sural nerve.

Step 6: On the medial side of the Achilles, one may encounter the
plantaris muscle that may run directly anteriorly or posteriorly to
the Achilles.

Step 7: If the plantaris is adherent or inflamed, a small section can be
removed with a biter and the proximal and distal ends can be
shaved to prevent re-approximation.

Step 8: The shaver and camera portal sites can be exchanged as the
pathology dictates.

Step 9: Debridement of the tendon circumferentially is performed,
and the patient is asked to perform dorsiflexion and plantar flexion
of the ankle.

Step 10: The procedure is completed after debridement of all
adhesions, scarring, and degenerative tissue.

Step 11: Wound closure is performed and a soft dressing is applied as
indicated.

MRI, magnetic resonance imaging.

needed to incorporate this technique into their own
clinical practice. We recommend keeping in mind the
advantages, disadvantages, and potential downsides
when considering needle arthroscopy to treat a patient
and have presented pearls and pitfalls (Table 2), as well
as a step-by-step guide for performing our technique
(Table 3).

Fig 1. The equipment for the procedure is organized on a
Mayo stand that is draped in a sterile fashion and on which
this equipment is organized.



ACHILLES PARATENON NEEDLE TENDOSCOPY
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Fig 2. Tendoscopic approach to the left ankle with the
relevant surface anatomy markings and portal locations
including the Achilles borders and the intermalleolar line,
with the patient in the prone position. The portal sites are
made relative to the location of the presumed pathology over
the Achilles tendon. Mal, malleolus.

Surgical Technique

Preoperative Planning and Positioning

The entire tendoscopic procedure is performed in the
office examination room (Video 1). The equipment for
the procedure is organized on a Mayo stand that is
draped in a sterile fashion and on which this equipment
is organized (Fig 1). The monitor display for the video,
as well as the accompanying equipment, is placed
within the vicinity of the examination table. The
monitor is placed such that it can be seen by both the
operating surgeon and the patient. The patient is posi-
tioned comfortably on the examination table in the
prone position with the foot over the edge of the bed in
neutral dorsiflexion—plantar flexion. Soft padding is
placed under the patient’s nonoperative extremity for
comfort. The operating surgeon and assistant scrub and
don standard operating room masks, gowns, and
gloves. A solution of chlorhexidine gluconate mixed
with isopropyl alcohol is used to sterilely prepare the
patient’s ankle. Finally, the patient’s ankle is draped to
provide a sterile work area on the examination table.

Portal Placement

Standard posterior arthroscopic portals are used. A
combination of 1% lidocaine and 0.25% bupivacaine
hydrochloride is injected around the portal sites,
which are made approximately 1 cm above to the
fusiform swelling and 3 cm distal to the fusiform
swelling (Figs 2 and 3).

Operative Technique

A tiny incision measuring 2 mm is made using a No.
11 blade. The skin, followed by the subcutaneous tissue
and fascia, is incised with special care taken to avoid the
sural nerve. After dissection of the subcutaneous layers,
the paratenon is visualized (Figs 4 and 5). The scope is
placed between the paratenon and the tendon and
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subsequently advanced in a cephalad fashion. By use of
gentle inflow, the space between the tendon and the
tendon sheath is inflated and the scope is advanced
medially, laterally, and circumferentially. Extensive
cicatrization is often a sequela of Achilles tendinopathy
and may be visualized along the Achilles and paratenon
sheath (Fig 6). A plane can be established between the
paratenon and the Achilles tendon using a 2.0-mm
shaver. The patient at this time can be asked to
perform dorsiflexion and plantar flexion of the ankle to
maintain this plane. Debridement of the scar tissue
between the Achilles tendon and paratenon is
performed using a 3.0-mm resector. From the lateral
portal, the surgeon can use transillumination for the
scope in the medial portal to help locate the portal site.
Generally, the surgeon should aim to place the portals
so that they flank the area of the pathology. The portals
should never be made midline because the instruments
will constantly interfere with one another as the sur-
geon converges the instruments (Fig 7). Once the
camera is through the lateral portal, the surgeon may
place instrumentation through the contralateral portal
and take down any visible adhesions. One must take
special caution regarding the sural nerve on the lateral
side because it may appear as a tendinous structure and
thus may easily be mistaken for an anomalous band
(Fig 8). After visualization of the lateral border of the
Achilles and paratenon, the surgeon can use the
instrumentation to proceed medially to ensure a safe
distance from the sural nerve. From here, the surgeon
can start addressing more superficial adhesions in the
tendon and then direct the instrumentation to the un-
dersurface of the Achilles tendon (Fig 9). Care should
be taken during debridement not to damage the pos-
terior tibial neurovascular bundle distally or the sural
nerve proximally at the myotendinous junction.
Typically, the inflamed paratenon and the plantaris on
the medial side are pain generators in Achilles tendin-
opathy. Thus, after debridement of the inflamed para-
tenon, the plantaris can typically be seen tethered to the

Fig 3. Tendoscopic approach to the left ankle via the medial
portal. Typically, a proximal medial portal is made first to help
visualize areas of tendinopathy.
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Fig 4. Tendoscopic approach to the left ankle via the medial
portal. (A) The scope is placed between the paratenon and the
Achilles tendon and subsequently advanced in a cephalad
fashion. (B) The tendon and the tendon sheath are inflated, and
the scope is advanced medially, laterally, and circumferentially.

medial side of the Achilles tendon. Once the plantaris is
identified, we use a 2.0-mm resector to debride the
tendon to free the tethered connection between the
plantaris and Achilles. After complete debridement,
the patient is asked to perform dorsiflexion and plantar

Achilles, with
overlying
paratenon

Fig 5. Tendoscopic approach to the left ankle via the medial
portal. Blunt dissection is used to identify the paratenon layer.
This layer can then be opened up sharply to access the desired
space. The Achilles tendon is typically located just under the skin,
so identification of the subcutaneous tissue of the paratenon
should be fairly easy. The surface view of the Achilles tendon is
shown, with the overlying paratenon identified.

N. P. MERCER ET AL.
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Fig 6. Tendoscopic approach to the left ankle via the medial
portal. Once the plane established between the paratenon and
the Achilles tendon is identified, the surgeon may visualize
the posterior border of the Achilles tendon and the paratenon
on the top of the screen.

flexion of the ankle to show the absence of any
remaining cicatrization of the Achilles tendon or
adhesions between the paratenon and Achilles tendon
(Video 1).

The portals are now sealed with adhesive wound
closure strips (Steri-Strip; 3M, Saint Paul, MN). A dry,
sterile dressing and a compression bandage are applied.

Fig 7. Tendoscopic approach to the left ankle via the lateral
portal. A second portal site is made relative to the area of
presumed pathology based on magnetic resonance imaging
and direct visualization. The surgeon can use trans-
illumination for the scope in the medial portal to help locate
the portal site. Generally, one should aim to place the portals
so that they flank the area of the pathology. The portals
should never be made midline because the instruments will
constantly interfere with one another as the surgeon converge
instruments.
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Lateral Border of Achilles Tendon

Fig 8. Tendoscopic approach to the left ankle via the lateral
portal. Once the camera is through the lateral portal, the
surgeon may place instrumentation through the contralateral
portal and take down any visible adhesions. One must take
special caution regarding the sural nerve on the lateral side
because it may appear as a tendinous structure and thus may
easily be mistaken for an anomalous band.

Postoperative Protocol

Range of motion and weight-bearing exercises are
encouraged immediately after surgery with an
emphasis on ranging the ankle to prevent recurrence of
scar tissue. The patient transitions to a regular shoe at
approximately 2 weeks or when tolerated as dictated by
pain and swelling. Driving is prohibited for the first
2 weeks. Formal physiotherapy is usually not required.

Discussion

Achilles tendinopathy is the most frequently encoun-
tered tendinous condition of the foot and/or ankle in
athletes.'” Recent advancements in needle arthroscopy
have provided foot and ankle surgeons with the tools to
directly diagnose and treat pathologies in the office
setting while providing an enhanced patient experience.
Patients are able to understand their pathology by
observing the procedure while wide awake, effectively
enhancing their rehabilitation process.

When conservative measures fail, operative treatment
for Achilles tendinopathy may include the open approach,
percutaneous approach, or endoscopicapproach.'”'” The
endoscopic approach has been shown to allow for better
operative control than the percutaneous technique
and to vyield fewer complications than the open
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approach.'"'® Endoscopy has been described as a safe
treatment for Achilles tendinopathy, allowing for the
treatment of diffuse Achilles tendinopathy and concomi-
tant paratenon involvement.

In a small case series by Maquirriain et a 7 patients
with chronic Achilles tendinopathy underwent endo-
scopic surgical treatment, and the final clinical out-
comes improved in all patients from 39 + 16 points
preoperatively to 89 £+ 20 points postoperatively using
the Achilles tendinopathy scoring system. Vega et al.'’
performed a small series in 8 patients who underwent
endoscopic surgical treatment for chronic Achilles ten-
dinopathy. They reported that the procedure was safe
and yielded satisfactory results with lower morbidity
than other reported techniques.

The plantaris tendon has been identified as a potential
cause of midportion Achilles tendinopathy owing to
differential movement and shear stress between the
tendon and Achilles itself, leading to an inflammatory
response in or near the Achilles tendon.””?' In a pro-
spective study by Bedi et al.,** elite athletes underwent
open ventral paratenon scraping and plantaris release
for non-insertional Achilles tendinopathy."” Of 15
patients, 13 returned to full athletic competition at
12 weeks postoperatively, and at a final follow-up of

1.’19

Anterior Achilles Tendon
(undersurface)

Fig 9. Tendoscopic approach to the left ankle via the lateral
portal. After visualization of the lateral border of the Achilles
and paratenon, the surgeon can use the instrumentation to
proceed medially to ensure a safe distance from the sural
nerve. From here, the surgeon can start addressing more
superficial adhesions in the tendon and then direct the
instrumentation to the undersurface of the Achilles tendon.
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25 months, there was a 93.3% satisfaction rate. In a
randomized controlled trial by Kaalund et al.,”” patients
with midportion Achilles tendinopathy (nonresponsive
to >6 months of conservative treatment) were
randomly assigned to receive either tendoscopic
peritendon shaving or placebo tendoscopic treatment.
The primary outcome measure—the total score on
the Victorian Institute of Sport Assessment Achilles
(VISA-A) questionnaire—indicated a faster recovery
from tendoscopic treatment compared with placebo for
the 23 patients included in the study.

Patients are now increasingly willing to undergo
procedures that minimize time spent in the operating
room. They also prefer less exposure to general anes-
thesia. Patient feedback thus far has been largely posi-
tive in response to treatment with IONA with a high
rate of willingness to undergo similar treatment.”**’
Ultimately, advances in needle arthroscopy have the
potential to redefine minimally invasive procedures and
help orthopaedic surgeons to be better equipped to
respond to the increased demands of today’s patients.
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