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Abstract
Chronic plantar fasciitis is a major health care problem
worldwide and affects nearly 10% of the US popula-
tion. Although most cases resolve with conservative
care, the numerous treatments for refractory plantar
fasciitis attest to the lack of consensus regarding these
cases. The emerging goals for this condition are a mini-
mally invasive percutaneous intervention that is safe,
effective, and well-tolerated and has minimal morbidity
and a low complication rate.

We conducted a prospective study in which pa-
tients were allowed either to continue with noni
treatment or to undergo focal aspiration a
fasciotomy with an ultrasonic probe.

This is the first report of a plantar fasci
lease guided by ultrasonic energy delivered by a per-
cutaneously inserted probe under local anesthesia.

hronic plantar fasciitis is a major health care problem

worldwide and affects nearly 10% of the US popula-

tion. Plantar fasciitis presents as heel pain in the morn-
ings and usually gets better and then gets worse. Inflammation
at the plantar fascia attachment causes acute and sometimes
disabling pain. Chronic pain at the site can develop as time
goes on because of long-standing inflammatory changes. Fi-
brotic tissues may develop at the site. On a continuum, symp-
toms may begin in an insidious phase and progress to chronic
pain. Although most cases resolve with conservative care, the
numerous treatments for refractory plantar fasciitis attest to
the lack of consensus regarding these cases. The condition
frustrates patient and physician alike.

Treatments for refractory plantar fasciitis include conser-
vative measures, including rest, analgesics, walking orthosis,
heel cup, night splint, walking boot, and then, in a standard
and logical progression, cortisone or platelet-rich plasma injec-
tions. Improved magnetic resonance imaging and ultrasono-

graphic imaging allow accurate localization of the pathologic
process,' and this localization in turn provides an oppor-
tunity to deliver a more reliable and focused intervention,
as in needle-guided therapy.* Surgical procedures for plantar
fasciitis have included open or endoscopically assisted plantar
fasciectomies with or without gastrocnemius recession; these
procedures have had varying results. The emerging goals for
this condition are a minimally invasive percutaneous interven-
tion that is safe, effective, and well-tolerated and has minimal
morbidity and a low complication rate.

We conducted a prospective study in which patients were
allowed either to continue with noninvasive treatment or to
undergo focal aspiration and partial fasciotomy with an ul-
trasonic probe. Study inclusion criteria were plantar fasciitis
symptoms lasting 12 months or longer. Exclusion criteria were
unwillingness to participate in the study. Prior treatments,
even surgeries, were not exclusionary.

Twelve patients with refractory plantar fasciitis lasting
a mean of 19 months (minimum, 12 months; range, 12-24
months) chosetheprocedurerThey allhad-failed conservative
care, including physical therapy, casting, shockwave, therapy,
and invasive procedures such as injections'and endoscopic
partial releases. Four of the 12/had undergone an open or
endoscopic partial release at a different institution but had
experienced no improvement in symptoms.

Based on the study protocol, patients continued noninva-
sive care (night splint, stretching exercises) for 2 to 6 weeks
after the initial visit. When this conservative care failed, they
were offered focal partial fasciectomy with a percutaneous
ultrasonic probe. American Orthopaedic Foot and Ankle So-
ciety (AOFAS) scores were obtained before and after surgery.
Follow-up consisted of clinic visits 2 weeks after surgery and
monthly thereafter. I saw all 12 patients 3 months after sur-
gery (range, 11-14 weeks), and all 12 underwent postoperative
physical therapy.

Technique

The TX1 Tissue Removal System (Tenex Health, Lake Forest,
California) (Figure 1) consists of an energy module, a pump/
suction cassette that provides irrigation and suction through
a probe, and the probe itself, the TX1, which is the size of an
18-gauge needle and delivers ultrasonic energy. The cassette
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Figure 1. Outer sleeve of ultrasonic probe irrigates and cools
field. Hollow probe allows debris from tenotomized tendon to be
aspirated from field. Treatment station consists of energy module,
500-mL bag of saline connected to pump/aspiration cassette,
and sterile probe. Energy module has low, medium, and high set-
tings; medium is typically used to manage tendinopathy itself, and
high is used to remove calcification.

Figure 2. Patient is placed prone with foot hanging over bed or
examination table.

is inserted into the energy module, and the ultrasonic energy
probe is primed so it will deliver the irrigation fluid, normal
saline. The safety features of the energy module are such that
no energy is expended unless the system is properly irrigating
and aspirating the diseased tissue. Ultrasonic treatment may
be performed in a clinical or ambulatory surgical center. The
patient is placed supine on an operating table, on a clinical
examining table, or, if in a cast room, on a cart. A pillow is
placed under the distal tibia so the knees can flex slightly, and
the patient is positioned so the feet are free of the edge of the
bed or gurney (Figure 2).

The pathology is first confirmed by ultrasonography (Fig-
ures 3—5). The first step is to identify the calcaneus with the
sensor along the long axis of the foot. Then the plantar fascia
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Figure 3. (A) Ultrasonic image of-plantar fasciarreveals.its attach-
ment to medial tubercle of calcaneus. (B) Placement of ultrasound
probe on plantar fascia.

is visualized and followed along its long axis to the site of
attachment at the medial tubercle. As the pathologic process
involves the medial site of attachment, a transverse image may
also be obtained to better understand the medial/lateral extent
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of the disease process. The ultraso-
nographic image of plantar fasciitis
has been well characterized.”® The
pathology is visualized as an area of
edema or of disruption of the linear
appearance of the fascia as it attaches
to the calcaneus. While the diagnosis
is being confirmed, the optimal site
for probe insertion should be con-
sidered based on the location of the
pain and the localization of the pa-
thology by the 2 orthogonal images.

The area is prepared as if for an
injection and is squared off with
sterile towels. Then the sensor is
placed in the sterile sleeve. The area
of maximum tenderness is again
confirmed. Determining the location
of the probe insertion site is a crucial
step. We use the ultrasonic sensor
in the longitudinal and transverse
planes to direct the injection of a fast-
acting local anesthetic to the medial
aspect of the calcaneus. A skin wheal
is created, and the fast-acting local
anesthetic (3-4 mL) is injected into
the region of the fascia pathology.

An 11-blade knife is used to create a site for the probe
through the skin wheal at the medial aspect of the heel, in line
withrthespathology=(Figure 6). Thesprobe is thensintroduced
through the puncture site and is identified, along with the
pathology, with the sensor, which may be oriented transyerse
or longitudinal to)the long axis of the foot.

Once the pathologic area is identified, the ultrasonic energy
is delivered to the region by the probe, which is activated with
a foot pedal, effectively releasing the pathologic tissue from its
insertion at the medial tubercle of the calcaneus. The probe
is moved in a linear fashion medially and laterally within the
lesion across the site of attachment. Treatment continues until
the entire soft-tissue lesion is addressed.

Postoperative Care
The wound or wounds are closed with a nylon stitch and Steri-
Strip (3M, St. Paul, Minnesota) and covered with Tegaderm
(3M) or similar dressing (Figure 7). A compressive dressing
is applied. The dressing is removed in 2 to 3 days; the Steri-
Strip and stitch are removed in 10 to 14 days. A walking boot
is put on immediately after the procedure (most patients in
this study already have a boot) and is worn for a few days,
or until the symptoms have resolved. How long the boot is
used is very much based on patient preference. Patients may
continue stretching exercises at home, but there should be no
high-impact activity. As-needed ice and analgesics are recom-
mended for the first few days.

The 12 patients had a mean preoperative AOFAS score of 30
(range, 17-46) and a mean postoperative score of 88 (range,
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Figure 5. (A) Longitudinal imaging with ultrasound probe during procedure provides informa-
tion on length of involvement for adequate characterization of plantar fascia insertion into
calcaneus/ (B) Transverse imaging with ultrasound probe during procedure provides informa-
tion about medial/lateral extent of lesion.

25-92). By the 3-month postoperative visit, symptoms were
resolved in 11 patients (no activity restricted by plantar fascia
pain). On physicalrexaminationy, 11 patientsshadwno palpable
tenderness at the site of preoperative pain. Pain relief was
documented as having occurred between57and 13 weeks af-
ter treatment.)\One patienthad bilateral procedures. One foot

Figure 6. Eleven-blade knife is used to incise skin through wheal
and is then directed through subcutaneous tissue toward lesion.
With ultrasonic guidance, probe is advanced into lesion.
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Figure 7. Wound is closed with Steri-Strip (3M, St. Paul, Minne-
sota), and sterile dressing is applied.

was treated, pain resolved by the 3-month postoperative visit,
and the patient asked for the other foot to be treated. Three
months after the second procedure, he had minimal non-
activity-restricting pain. There were no postoperative infec-
tions or wound complications.

I phoned my patients during postoperative month 24. All
12 patients (13 feet) indicated they were essentially pain-free.
None admitted to activity restriction or required over-the-
counter pain medication. All indicated they were satisfied with
the procedure and would have it again.

Thewrefractory nature,of plantar fasciitis,;and theresistance
to and unpredictability of current treatment options, is\well
known. Considerable efforts have been made to develop treat-
ment guidelines and algorithms.® A standard and logical/treat-
ment plan involves initial attempts with rest, analgesics, and a
walking orthosis and then, if those fail, cortisone or platelet-rich
plasma injections. Reluctance to perform surgery is well justified
because of the unpredictability of the intervention. As might be
expected, the utility of ultrasonography has been on the rise.
The diagnostic value of ultrasonography, first recognized in the
early 1970s, is of increasing importance.”® Subsequent use of
ultrasonographic imaging as guidance for various treatments,
including percutaneous release, has also been recognized and
documented.**"* The present article is the first to describe and
document the outcome of using ultrasonic energy for percuta-
neous release of the diseased attachment of the plantar fascia.

This report is preliminary and was designed to alert the
orthopedic community to a safe and promising treatment for
a chronic, refractory condition. The safety and efficacy of this
treatment are reflected in our experience and have been docu-
mented for tennis elbow as well."”
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This study was limited by its single-surgeon and relatively
small clinical experience. Nevertheless, the benefits of this
novel technique—effectiveness, safety, tolerability, and rapid
recovery—are encouraging enough to share at this time. Pro-
spective randomized controlled studies are needed.

Conclusion

This is the first report of a plantar fascia partial release guided
by ultrasonic energy delivered by a percutaneously inserted
probe under local anesthesia. The procedure appears to be a
safe, effective, well-tolerated treatment for a condition that is
refractory to other options. More studies are needed to further
validate the safety and efficacy of this innovative treatment
modality.
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