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Nano-Arthroscopic Plantar Fascia Release Technique ®
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Abstract: Multiple open and endoscopic techniques have been described for recalcitrant cases of plantar fasciitis.
Compared with open techniques, endoscopic plantar fasciotomy has been shown to be safe and effective with decreased
postoperative pain and quicker recovery, as well as decreased risk of soft tissue and neurovascular injury, while retaining
the ability to provide direct visualization of the plantar fascia to facilitate proper release. Single-portal endoscopic tech-
niques may offer additional advantages including less portal site and postoperative pain, earlier return to activities, and
cost-effectiveness and higher patient satisfaction when performed in the office setting. This Technical Note describes the
authors’ technique for nanoscopic plantar fasciotomy using a single-portal needle arthroscopy system, as well as ad-

vantages and limitations of this technique.

lantar fasciitis (plantar fasciopathy) remains a

common cause of heel pain in adults. Approxi-
mately 1 million patients each year undergo treatment
of plantar fasciitis in the United States, making up
approximately 1% of all patient visits to orthopaedic
surgeons.’ Diagnosis of plantar fasciitis is made clini-
cally, with patients reporting insidious onset of heel
pain with ambulation after periods of rest. On physical
examination, patients will have tenderness along the
plantar fascia and reproduction of pain with stretching
of the plantar aponeurosis.” Treatment of plantar fas-
ciitis begins with at least 6 months of conservative
management, with strategies including nonsteroidal
anti-inflammatory drugs, physical therapy and
stretching, orthoses, night splints, casting, corticosteroid
injections, and extracorporeal shock wave therapy.”’
Despite high overall success rates with conservative
management, recalcitrant cases of plantar fasciitis may
be treated operatively. Surgery typically consists of
partial or complete plantar fasciotomy, with both open
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and endoscopic techniques described. Other recently
described surgical options include plantar fascia
debridement, percutaneous partial plantar fasciotomy,
and bipolar radiofrequency microtenotomy.”®

Advantages of open plantar fascia release, with or
without limited incision (“mini-open”), include the
ability to perform concomitant nerve decompression
and resection of any heel spurs. However, open surgery
can be associated with longer postoperative recovery
and the risk of secondary heel pain caused by plantar
incision scar.” Endoscopic plantar fasciotomy, first
described in 1991 by Barrett et al.” offered the ability
for patients to return to immediate weightbearing, with
studies demonstrating overall shorter recovery time,
and possibly lower complication rates and similar long-
term outcomes as open fasciotomy.”'’ Traditional 2-
portal endoscopic techniques use a medial and lateral
portal, although use of 2 medial portals has also been
described.”'* Despite minimally invasive technique,
portal-site pain can still occur after endoscopic release,
with 2 studies reporting a 15% and 16% incidence of
portal-related pain within their cohorts,
respectively.'* '’

Endoscopic fasciotomy with a single-portal technique,
subsequently described in 1997 by Jeran et al., offers
direct visualization and portal placement adjacent to the
medial aspect of the plantar fascia while avoiding sharp
instrumentation on the lateral aspect of the foot,
thereby preventing injury to neurovascular structures
and iatrogenic pain of the lateral column.'®'® Single-
portal endoscopic plantar fasciotomy may also confer
advantages of less portal site pain, less postoperative
pain, and earlier return to activities, which has been the
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anecdotal experience of the senior authors. Single-
portal fasciotomy may also be performed in the office
setting for select patients, which may further contribute
to improved cost-effectiveness and patient satisfac-
tion.'” However, larger scale studies would be needed
to compare outcomes after 2-portal versus single portal
endoscopic fasciotomy.

The purpose of this technique article is to describe a
technique for single-portal endoscopic plantar fascia
release using needle arthroscopy for the treatment of
recalcitrant plantar fasciitis. Specifically, the authors
describe their preferred technique using the Arthrex
NanoScopic Resection System (Naples, Florida), which
consists of a 1.9-mm-diameter arthroscope and 2.0-mm
sheath, with an optic chip at the camera tip to provide
high-definition imaging.”’

Surgical Technique

Positioning, Local Anesthesia, and Room Setup

Instrumentation setup for the mnanoscopic plantar
fascia release consists of the needle scope, dilator, and a
periosteal elevator (Fig 1). The patient is placed supine
on the operating room table. A soft towel bump is
placed under the leg to elevate the heel (Fig 2). Local
anesthetic (with 1% lidocaine and 0.25% Marcaine)
can be used for pain control but may not be necessary
depending on other methods of anesthesia used. An
ankle or thigh tourniquet may be placed for hemostasis
but is not required.

Portal Placement

A 5-mm incision is made directly over the medial
aspect of the plantar fascia insertion, just distal to the
medial calcaneal tubercle and proximal to the border of
the glabrous tissue (Fig 3, Video 1). Careful dissection
down to the plantar fascia insertion is performed using
a hemostat, taking care to avoid dissection dorsal to the
fascia to prevent iatrogenic injury to Baxter’s (first
branch of the lateral plantar) nerve. The dilator is then
introduced and gently advanced plantar to the medial
aspect of the fascial band to create a portal and potential
space for the 1.9-mm endoscope and endoscopic
plantar fascia resection system. A synovial scraper is
then used to clear off residual soft tissue over the area of
the plantar fascia insertion (Fig 4).

Operative Technique

The NanoNeedle scope is then introduced into the
release device (Fig 5). The plantar fascia can be viewed
using the nanoscope. The foot should be held in a
dorsiflexed position to tension the plantar fascia and
surrounding tissues (Fig 6). Once the plantar fascia is
visualized, the scope is advanced to the lateral-most
extent of the fascia, and the endoscopic cutting blade
is released with the tip of the blade directed upward.

Fig 1. Instrumentation for nanoscopic plantar fascia release right
side of patient. From left to right: NanoScopic release device with
adapter (on back end) for NanoNeedle Scope, double-ended sy-
novial scraper and dilator, NanoNeedle Scope (180 mm). Notably,
this system does not require a light cable or scope coupler.

The blade is then directed from lateral to medial while
applying upward pressure for a complete release of the
fascia (Fig 7 A and B). The release is complete when fat

Fig 2. The patient should be positioned supine with a soft
bump under the leg to elevate the heel. An ankle or thigh
tourniquet may be used but is not required. Patient right leg
with elevator marking landmark of plantar fascia insertion.
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Fig 3. A 5-mm incision is made over the medial aspect of the
plantar fascia insertion at the junction of glabrous skin (g) and
normal skin (n). The medial aspect of the calcaneal tubercle
(mCT) can also be palpated, with the incision placed just distal
to this bony landmark. Image depicting right foot incision site.

and underlying intrinsic musculature is visualized
across the width of the release (Fig 8). The wound is
then irrigated, and the skin is closed with nylon sutures
(Fig 9). A bulky sterile soft dressing and a postoperative
shoe is applied. The patient is made protected weight-
bearing on the operative leg for 2 to 3 days and then
progresses to weightbearing as tolerated once sutures
are removed. Patients are permitted to return to sports
within 2 weeks, using a cushioned arch support. Table 1
contains a brief summary of these steps for performing
nanoscopic fasciotomy.

Discussion

Minimally invasive surgery has gained significant
attention in foot and ankle surgery in recent years, with
percutaneous and arthroscopic techniques described for
a multitude of foot and ankle pathologies.”’ Although
the goals of minimally invasive techniques in foot and
ankle surgery include to lower complication rates,
improved scar cosmesis, and quicker postoperative re-
covery, it is also important that the technique ensure
adequate correction and/or release of the pathology
involved. Over the past 30 years, plantar fasciotomy,
traditionally performed as an open procedure, has also
evolved with a multitude of endoscopic and percuta-
neous techniques described.”*'*"'%?%?*> Advantages of

Fig 4. After blunt dissection of the fascia insertion using a
hemostat, the dilator end of the double-sided tool is intro-
duced to create a portal space just plantar to the fascial band.
Once the portal space is created, a synovial scraper, as shown
here (similarly, a freer or periosteal elevator can be used) is
used to clear off any residual tissue over the plantar aspect of
the fascia. Image demonstrating right foot.

Fig 5. The needle scope is then introduced into the release
device. Image demonstrating right foot.
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Fig 6. With the foot manually dorsiflexed to tension the
fascia, the needle scope is used to visualize and localize the
medial and lateral extents of the overlying plantar fascia.
Image demonstrating right foot.

endoscopic plantar fasciotomy have included decreased
postoperative pain with quicker recovery and decreased
risk of soft tissue and neurovascular injury, all while
retaining the ability to provide direct visualization of
the plantar fascia to facilitate proper release.'*'”*

In this technique paper, we describe a minimally
invasive approach to plantar fasciotomy using the
NanoScopic Release System (Arthrex, Naples, Flor-
ida).”” This simple, single-portal technique, using a 1.9-
mm endoscope, has been effective at allowing both
senior authors the ability to perform plantar fasciotomy
with minimal surgical risk and almost no downtime for
patients. Prior work describing minimally invasive
plantar fasciotomy with either single or dual portals
have used incisions of up to 1 cm, with use of various
size endoscopes ranging from 2.5 to 4.0 mm.'"'® The
benefit of the nanoscopic plantar fasciotomy, as
described in this technique report, lies in its smaller
diameter system, as with other potential benefits re-
ported with needle arthroscopy overall. These benefits
include reduced risk of iatrogenic nerve and skin injury
(along with theoretically reduced risk for bacterial entry
and infection), and the option to perform needle
arthroscopy procedures in the office setting as has been
described in various anatomic areas.”**” A summary of
the advantages and limitations, as well as pearls and
pitfalls, of nanoscopic fasciotomy are provided in
Tables 2 and 3.

In-office needle arthroscopy (IONA) for the treatment
of recalcitrant PF has all the potential advantages of

Fig 7. The endoscopic cutting blade with the overlying
plantar fascia (PF) is demonstrated here as visualized from the
medial portal. While applying steady upward pressure, the
blade is directed from lateral (far side of medial incision, as
shown) to medial for a complete fasciotomy. (A) and (B)
show the direction of release.

other IONA techniques previously described. Faster
return to work, less time lost to injury with accelerated
return to sport protocols, fewer complications, and the
ability for the patient to see and understand the pa-
thology, thereby helping with post-procedure rehabili-
tation, have all been described for other pathologies
treated with IONA. The most obvious benefit is lack of
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anterior

posterior

Fig 8. Fat and underlying intrinsic musculature (**) are seen
protruding from the dorsal extent of the portal tract, indi-
cating complete release of the plantar fascia.

Fig 9. After irrigating the wound, the skin is closed with 1-2
nylon sutures. A bulky, soft dressing and postoperative shoe
are applied. Image demonstrating right foot.

any potential anesthetic complication as well as reduced
cost when the procedure is performed in office or in a
treatment room.

Table 1. Step-by-Step Guide to Performing Nanoscopic
Plantar Fasciectomy

Step 1: Inject local anesthetic (if desired) over incision site, directly
over medial aspect of plantar fascia insertion and proximal to
border of glaborous tissue.

Step 2: Make 5-mm incision. Insert hemostat to dissect down to
plantar fascia insertion.

Step 3: Introduce dilator to create portal space. Remove dilator and
use synovial scraper to clear off any residual soft tissue on the
underside of the insertion.

Step 4: With the needle scope advanced into the endoscopic plantar
fascia resection system, insert device to visualize plantar fascia
across insertion site.

Step 5: With the foot dorsiflexed, use the endoscopic blade to release
the fascial band, starting at the lateral aspect and traveling medially.
Ensure complete release and visualization of intrinsic musculature
across insertion site.

Step 6: Irrigate the wound, close incision, and apply soft dressings as
indicated.

Table 2. Advantages and Limitations

Advantages e Small incision
e Less postoperative pain
e Local anesthetic
e Quicker return to activity
e Can be performed in the office setting
e Decreased setup time given disposable instru-
mentation kit and simplified scope system (no
light cable or scope coupler required)
Limitations e Patient may be anxious when performed awake
in office setting
e Separate open incision is needed if nerve
decompression or resection of any calcaneal
enthesophytes is required

In conclusion, nanoscopic plantar fasciotomy is a safe
and reproducible treatment option that may confer
advantages inherent to traditional endoscopic fas-
ciotomy as well as additional benefits of a single-portal
needle arthroscopy system, with smaller incisions than
required with traditional open and endoscopic
techniques.

Table 3. Pearls and Pitfalls

Pearls e When placing incision site, find the junction of glabrous
skin and normal skin.

o If performing in an office setting, patient selection and
thorough pre-procedure discussion are critical.
Adequate time must be allowed between anesthetic
administration and procedure.

e Ensure complete release of the plantar fascia from
medial to lateral and from dorsal to plantar margins of
fascia.

e Release should be done under direct endoscopic visu-
alization to ensure there is no nerve involvement.

Pitfalls e Inserting the scope dorsal to the plantar fascia and
overaggressive release can risk injury to lateral plantar
nerve.

e Poor portal placement is possible, given limitations of 0*
needle scope.
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