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Abstract: Tendoscopy has been recognized to be a useful technique in the diagnosis and treatment of early tibialis
posterior tendon (TPT) dysfunction. Although open surgical procedures for advanced TPT disease have led to excellent
outcomes, disagreement persists concerning the correct management algorithm for early TPT dysfunction. Recent de-
velopments in needle tendoscopy have provided a minimally invasive option for direct evaluation and intervention
throughout the forefoot, midfoot, and hindfoot. The goal of this manuscript is to describe the technique for performing in-
office needle tendoscopy targeting the TPT with a discussion of indications and opportunities afforded by an in-office
procedure over the traditional operating room suite.
Introduction
dult-acquired flatfoot deformity (AAFD) is a
Acommon disorder affecting over 10% of all adults

over the age of 65.1 Progressive dysfunction of the
tibialis posterior tendon (TPT) has been associated with
AAFD.1,2 The tibialis posterior originates off the prox-
imal posterolateral tibia, posteromedial fibula, and
interosseous membrane.3,4 Its tendon passes acutely
around the medial malleolus and contributes insertion
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limbs along the hindfoot, midfoot, and forefoot. The
most prominent insertions are on the navicular and
medial cuneiform, which allow the muscle to function
as the primary midfoot inverter and dynamic stabilizer
of the medial longitudinal arch. The retromalleolar re-
gion is a common site of TPT rupture.5 The anterior
aspect of the tendon as it passes around the medial
malleolus is avascular, which may limit its healing po-
tential in this area.6 In addition to tendon ruptures,
tenosynovitis, and tears have been associated with TPT
dysfunction. Although advanced TPT dysfunction often
requires open surgical intervention, including tendon
transfers, reconstruction techniques, and arthrodesis
with excellent outcomes, both conservative and inva-
sive solutions have been attempted for early TPT
dysfunction with inconsistent results.7 Tendoscopy is
one such technique that has been used as a minimally
invasive solution for the diagnosis and management of
early TPT dysfunction.
In-office needle arthroscopy (IONA) was first avail-

able in the 1990s as a tool for surgeons to visualize and
evaluate anatomic structures under local anesthesia.8

The technique was never widely adopted, in part,
because of a lack of defined indications, inability to
simultaneously treat identified pathologies, and poor
picture resolution. Advancements on IONA have led to
the release of a new disposable chip-on-tip camera with
400 � 400 resolution and 120� field of view fed through
a 13’ high-definition monitor.9 Even more important,
this system includes operative instrumentation,
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including punches, graspers, scissors, a retractable
probe, shavers, burrs, and resectors that allow for
intervention on any identified pathology. Work has
now focused on identifying certain pathologies where
needle arthroscopy can safely and effectively replace a
full operating room suite, as surgeons continuously
refine their treatment algorithms to provide high-
quality patient care.
This surgical technique guide describes our method

for performing a TPT needle tendoscopy with the
Arthrex (Naples, FL) Nanoscope nano tendoscopy sys-
tem. We present our examination room layout, local
anesthesia technique, tendoscopy video guide, and
perceived benefits and disadvantages of using a needle
tendoscopy system to assist other foot and ankle sur-
geons with deciding whether to adopt this technique
into their clinical practices.
Fig 1. The patient is placed in the lateral decubitus position
on the examination table such that the medial aspect of the
operative ankle is exposed. Pictured here is a surface view of
the medial aspect of the left ankle. Portal sites and surface
anatomy, including the medial malleolus, talus, and tibialis
posterior tendon are marked.

Fig 2. This is a medial surface view of the left ankle. An 18-
gauge spinal needle is placed immediately posterior and
inferior to the medial malleolus. We recommend keeping the
needle as close as possible to the medial malleolus as you glide
into the tibialis posterior tendon space.
Surgical Technique

Preoperative Planning/Positioning
The complete tendoscopy procedure is performed in

the office examination room (Video 1). A mayo stand is
sterilely draped for the assistant to organize instruments
during the procedure. The video monitor and additional
equipment are placed on a separate tower within the
vicinity of the examination table. The patient is asked to
lay in lateral decubitus position on the examination
table to provide access to the medial aspect of the
operative ankle. Soft padding is provided under the
patient’s nonoperative extremity for comfort. Both the
assistant and operative surgeon scrub for the procedure
and don masks, gowns, and sterile gloves. A solution of
chlorhexidine gluconate mixed with isopropyl alcohol
is used to sterilely prep the patient’s ankle. Finally, the
patient’s ankle is draped to provide a sterile work area
on the examination table.

Portal Placement
The medial malleolus, distal portal site, and proximal

portal site are marked on the skin (Fig 1). The portal
sites are superficially injected with 1% lidocaine. After
5-10 minutes, the needle is advanced into the tibialis
posterior tendon sheath and 5 mL of 1:1 ratio 0.5%
bupivacaine and 1% lidocaine with epinephrine are
slowly injected. Emphasis is placed on providing suffi-
cient analgesia to the retromalleolar region. We have
found that including epinephrine in the local anesthesia
assists with hemostasis.

Operative Technique
A 22-gauge needle is used to identify the tibialis

posterior sheath just inferior and posterior to the medial
malleolus (Fig 2). About 5.0 cc of normal saline is
injected into the sheath to confirm correct placement. A
2-mm skin incision is then made with an 11-blade, and
a blunt trocar is used to enter the tibialis posterior
sheath. The camera is exchanged for the trochar and
connected to water inflow set to 20 mmHg (Fig 3).
A diagnostic tendoscopy is performed to evaluate the
length of the tibialis posterior tendon from the retro-
malleolar region continuing to the proximal myo-
tendinous junction (Figs 4 and 5). Passive ranging of
the ankle may be used to assess tendon gliding.
Creation of a second portal may be made under direct

visualization using a 25-gauge needle at the proximal
aspect of the TPT (Fig 6). This portal is typically used for
any concomitant therapeutic procedures. After confir-
mation of the appropriate portal location, entry into the
tendon sheath is completed in a similar fashion as the



Fig 3. (A-E) This is a medial surface view of the left ankle. (A) 5 cc of normal saline is injected into the tibialis posterior tendon
sheath. (B) A scalpel with a #15 blade is used to make an incision just over the medial entry site (C) a right angle forceps is used
to develop the portal site (D), the cannula is introduced into the portal, and the water valve is engaged (E). The trocar is finally
removed, and the camera is inserted through the portal site and into the tendon sheath.
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first portal (Fig 7). A 2-mm shaver or 3-mm burr can be
inserted through this portal and onto the tendon sheath
(Fig 8). Tendoscopic procedures, such as TPT tear
debridement, tenosynovectomy, removal of adhesions,
and retromalleolar shaving, may then be completed.
Patients have reported feeling vibrations or pressure
with the intervention instruments, but pain is generally
not experienced with enough time allotted between
local anesthesia application and the procedure. Addi-
tional bupivacaine and lidocaine should be injected as
necessary.
At the end of the procedure, the patient is asked to

actively range his or her ankle to ensure smooth tendon
gliding and stability. Any remaining tendoscopy fluid is
removed with suction, and the portals are closed with
steri-strips. Throughout the procedure, the patient is
encouraged watch the viewing monitor and ask ques-
tions to learn about their pathology. A sterile soft
dressing is applied at the end of the procedure. Patients
are allowed to weight bear as tolerated with early range
of motion.

Postoperative Protocol
Formal physical therapy consisting of strengthening,

range of motion, balance, and proprioceptive exercises
is begun immediately after tendoscopy involving only
debridement. Ice and elevation are encouraged when
patients are not ambulating. We have typically pro-
vided pain medication for up to 4 days after the pro-
cedure. Patients are expected to return on day 5 after
their tendoscopy for the first follow-up appointment
(Tables 1-3).



Fig 4. This is a tendoscopic view from the distal tendoscopy
portal site on the medial left ankle. Start with a diagnostic
tendoscopy where the tibilias posterior tendon can be
visualized.

Fig 6. This is a medial surface view from the medial left ankle.
An 18-guage spinal needle is used to find the site of the
proximal portal site. This portal is generally placed about 8 cm
proximal to the medial malleolus, but the exact distance
should be adjusted on the basis of patient characteristics.
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Discussion
Advancements in needle tendoscopy have provided

foot and ankle surgeons with an invaluable tool to
identify and intervene on select pathology in the office
under local anesthesia. We prepared this article to
describe a technique for performing wide-awake TPT
needle tendoscopy for the management of early TPT
dysfunction.
Few studies have investigated TPT tendoscopy out-

comes. Chow et al. performed a small series of TPT
tendoscopies with synovectomies for patients with
stage 1 TPT dysfunction.10 The authors demonstrated
that the procedure was safe, and all patients reported
pain improvement by the 2-month follow-up visit.
Bulstra et al. used TPT tendoscopy to treat a diverse set
Fig 5. Identifiable anatomy during tibialis posterior
tendoscopy.
of pathology in 33 patients. No complications were
encountered during the tendoscopies and patients
were able to mobilize early with minimal post-
operative pain.11 Khazen and Khazen similarly used
TPT tendoscopy to treat stage 1 TPT dysfunction in 9
patients.12 Of these 9 patients, 3 patients had tendon
tears requiring open repair, but 5 of the 6 remaining
patients treated with only tendoscopy did not have
progression of their TPT dysfunction by a mean of
3 years follow-up (range, 10-38 months). Gianakos
et al. compared preoperative MRI findings to intra-
operative TPT tendoscopy findings in a small case se-
ries and found that MRI missed TPT pathology in 33%
(4/12) of patients.13 Finally, Bernasconi et al. pro-
spectively investigated management of stage 2 TPT
dysfunction with tendoscopy.14 One patient was lost
to follow-up, but the remaining 15 patients reported
improvements in VAS pain, SF-36 physical, and SF-36
mental scores at a mean 25.6 months. Needle tendo-
scopy has already been demonstrated to be capable of
safely visualizing all relevant structures for evaluation
of the TPT, including the entire length of the tendon
and sheath in a cadaver model.15 Although further
work is necessary, needle tendoscopy is expected to
build upon the positive results achieved by traditional
tendoscopy for TPT dysfunction by allowing the pro-
cedure to be performed under local anesthesia.
Wide-awake surgical procedures have been success-

fully used to manage select upper and lower extremity
pathology.16-20 Patient feedback after these
interventions has been overall positive with a high
rate willing to undergo a similar treatment.21,22

Indeed, our own patients have been grateful to have
an opportunity to watch their arthroscopy in real-time
and interact with the operative team. Additionally,
quality evaluations have demonstrated that wide-
awake procedures are often less expensive
than equivalent surgeries requiring a full operating



Table 1. Advantages and Disadvantages of Proposed Technique

Advantages Disadvantages

Minimally invasive procedure with smaller instruments than standard tendoscopy Dependent on local anesthesia for pain control during
procedure

Direct visualization of the tendon may allow for identification of pathology not
detected by MRI.

Unable to convert to open procedure in the office if
identified pathology is not reparable through
tendoscopy

Decreased cost and resource utilization without the need for a full operating room
suite

Learning curve with wide-awake patient present

Patient is wide awake and allowed to learn about their condition in real-time. Only a 0� camera is currently available with the needle
tendoscopy system.

Less invasive procedure provides opportunity for quicker recovery, minimal
scarring, and limited wound complications

MRI, magnetic resonance imaging.

Fig 7. (A and B) This is a medial surface view from the medial left ankle. (A) The camera tip can be adjusted to better visualize
insertion of the needle tip. In this figure, the camera was adjusted anteriorly and superiorly until the needle tip was visualized.
(B) Another scalpel with a #15 blade can be used to create the proximal portal site.

Fig 8. This is a tendoscopic view from the distal tendoscopy portal site on the medial left ankle. A 2-mm shaver is introduced
through the proximal portal site, where it can be used for debriding tissue around the tendon and tendon sheath.
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Table 3. Step-by-Step Guide to Performing In-Office Tibialis Posterior Tendoscopy

Step 1: Position the patient in lateral decubitus on an examination table to make the medial aspect of the operative ankle easily accessible.
Step 2: Use a chlorhexidine gluconate/isopropyl alcohol sponge-stick to sterilely prepare the ankle.
Step 3: Drape the ankle to create a sterile field along the distal half of the examination table.
Step 4: Inject local anesthesia superficially into the anticipated portals and deep along the tibialis posterior tendon.
Step 5: Establish portals with a superficial stab incision followed by blunt dissection. Start with the retromalleolar portal and finish with the more

proximal portal under direct visualization.
Step 6: Carefully debride fatty tissue around the tendon to allow for full visualization.
Step 7: Perform a diagnostic tendoscopy along the length of the tendon from just inferior to the medial malleolus up to the myotendinous

junction.
Step 8: Treat the tibialis posterior tendon as necessary. This step may include tenosynovectomy, debridement of frayed tissue, removal of

adhesions, or shaving of the retromalleolar bone to produce local bleeding.
Step 9: Ask the patient to actively range their ankle to assess tendon function.
Step 10: Perform wound closure with steri-strips and apply soft dressing or splint as indicated.

Table 2. Pearls and Pitfalls of the Proposed Technique

Pearls Pitfalls

Ensure proper support for the patient’s head and nonoperative extremity to
limit movement during the procedure.

Incorrect placement of inferior and superior portal may cause
tibial nerve injury.

Inject lidocaine at both portal sites and just posterior to the medial
malleolus

Too inferior and anterior placement of the inferior portal may
lead to difficulties in assessing the retromalleolar and proximal
TPT

Use a mixture of lidocaine with epinephrine and bupivacaine for injection
into the tendon sheath to limit bleeding.

Debridement before a full diagnostic evaluation may lead to
iatrogenic injury.

“Walk” step-wise with the 18-gauge spinal needle posterior to the medial
malleolus to identify the proper location for the inferior portal.

Maintain constant visualization of the shaver to limit iatrogenic
injury to the TPT.

Identifying the “glistening tendon” with right-angle forceps assists with
correct cannula placement

Injection of 5 cc of normal saline into the tendon sheath allows for easier
cannula introduction.

Instruct patient to actively range his or her ankle to assess TPT gliding and
identify any missed adhesions.
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suite.22-24 We are now conducting studies to investigate
outcomes after in-office needle arthroscopy for TPT
dysfunction.
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