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Abstract

Background: Plantar fasciitis is a common cause of plantar heel pain that may cause significant discomfort and
disability. Many surgical techniques were involved in treatment like open plantar fasciotomy, endoscopic techniques,
and percutaneous fasciotomy. This study was conducted to evaluate the results of surgical treatment of resistant
plantar fasciitis by a new minimal invasive technique of combined percutaneous partial plantar fasciotomy, drilling of
the calcaneus and resection of the calcaneal spur.

Methods: Between June 2013 and July 2015, twenty-five patients presented by resistant plantar fasciitis had
undergone a minimal invasive surgery by percutaneuos partial plantar fasciotomy, drilling of the calcaneus and
resection of the calcaneal spur.

Results: Heel pain was relieved within an average of 4 weeks (range: 3-8 weeks). Postoperatively twenty two
88% patients were rated as having excellent results, three patients 12% were rated as having good results and no
patients 0% were rated as having a poor result without any improvement.

Conclusion: This technique compares favorably with other reported open surgical procedures and other minimal
invasive and high-cost techniques. It is a relatively safe, short procedure, with a rapid learning curve and it is not
associated with serious complications.

Keywords: Resistant plantar fasciitis; Minimal invasive surgery;
Percutaneous partial plantar fasciotomy; Drilling; Resection of
calcaneal spur

Introduction
Plantar fasciitis is a common cause of inferior heel pain in adults

and accounting for approximately 11% to 15% of all foot problems [1].
Multiple treatment modalities are employed for treatment chronic
plantar fasciitis including nonsteroidal anti-inflammatory drugs
(NSAID), massages, activity modifications, orthoses, local infiltration
of steroids and shock wave therapy [2]. After the failure of conservative
measures for at least six months more aggressive surgical techniques
have been reported such as open plantar fasciotomy with heel spur
resection, endoscopy and minimally invasive procedures have become
popular [3]. The percutaneous plantar fasciotomy procedure was first
described by Harvey Pelzer [4]. The technique of percutaneous plantar
fasciotomy is a simple procedure with rare complications, low cost-
effective method compared with more invasive and high-cost
techniques [5]. The aim of this study to evaluate the results of a new
minimal invasive surgery in treatment resistant plantar fasciitis by a
percutaneous partial plantar fasciotomy, drilling of the calcaneus and
resection of the calcaneal spur and compare it with other techniques.

Patients and methods: Between June 2013 and July 2015, twenty-five
patients presented by resistant plantar fasciitis had undergone a
minimal invasive surgery by percutaneuos partial plantar fasciotomy,

drilling of the calcaneus and resection of the calcaneal spur. All
patients were selected from outpatient clinic at Mansoura university
hospital after a failure of conservative measures for at least six months
including nonsteroidal anti-inflammatory drugs (NSAID), massages,
activity modifications, orthoses, local infiltration of steroids and shock
wave therapy. Symptoms were present for an average of 11 months
(range: 6-23 months). All patients subjected to full clinical
examination of the foot to locate the site of pain and to exclude other
causes of heel pain like infection and tumor. Radiological examination
included plain X-ray (Figure 1). It was performed to exclude infection,
stress fracture, tumor and degenerative disease of mid-tarsal joints. All
patients had a significant calcaneal spurs. This study included 25
patients with 32 heel pain. Of 25 patients, only 7 were bilateral. Out of
twenty five patients 20 patients (80%) were female and 5 patients
(20%) were male. The mean age of patients was 42 years (range: 35-59
years).

Surgical technique: The operation was performed under a local
anesthesia which is achieved by blocking the tibial and saphenous
nerves. After the preparation and draping of the foot and toes, a
percutaneous partial plantar fasciotomy was done through a stab
medial horizontal incision on the heel of 1 cm length located at the
point of intersection of 2 lines under image with 2 k-wires (Figure 2):
the first line is parallel to the inferior surface of calcaneal spur while
the other line is perpendicular to the first line at the base of bone spur.
The foot and toes positioned in a maximum dorsiflexion to place
tension on plantar fascia then the plantar fascia is palpated and
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identified by a mosquito and separated from the heel fat bad then by a
surgical blade superficial to the fascia and after estimating the distance
required to be released by palpation about 50% were only resected till
reaching the underlying muscle. Care was taken to leave at least 50% of
the plantar fascia intact as the fascial band about 14 mm. After a
percutaneous partial plantar fasciotomy a sequential drilling of the
calcaneous was done around the calcaneal spur through the same
medial incision (Figure 3). It was done by a drill bit 2.5 mm and drill
holes were done under C-arm. Resection of the calcaneal spur was
done by surgical burr inserted on a power drill and through the same
skin incision under image intensifier and the spur was resected from
its tip to the base of the calcaneal spur (Figure 4).

The post-operative follow-up: The patients discharged on the same
day of the operation in just a crepe bandage. Each patient was
instructed for partial weight bearing for 2 weeks after the surgery and
ambulates afterward in a silicon heel for about 4 weeks. The patients
underwent follow-up program for evaluating the clinical results in
terms of pain, activity level and patient satisfaction.

Figure 1: Preoperative X-ray.

Figure 2: Medial incision and planter fasciotomy.

Figure 3: Calcaneal drilling.

Figure 4: After resection of calcaneal spur.

The modified criteria of the Roles and Maudsley score (RM score)
was applied as a rating scale for the patients. It was defined as

Eexcellent: No pain, with satisfactory treatment outcome, with
unlimited painless walking.

Good: Substantially decreased symptoms, with satisfactory
treatment outcome, with more than one hour painless walking.

Acceptable: Somewhat decreased symptoms with more tolerable
pain level than before treatment, and slightly satisfied with the
treatment outcome.

Poor: Identical or worse symptoms and with no satisfactory
outcome. Treatment was considered successful when the patient had
an excellent or good score. The visual analog pain scale was used to
determine the effectiveness and patient satisfaction with the procedure
[6]. Successful result was considered if the patient reported a
percentage decrease in the VAS score larger than 60% from baseline.
Comparisons for the patients preoperatively and postoperatively were
performed with two-sided Chi-square tests. In all analyses, statistically
significant is considered if p value was less than 0.05.
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Results
The minimum follow-up time after surgery was two years. It ranged

from 24 to 32 months, with an average of 27 months. There were no
intraoperative complications. Also, postoperatively there was neither
infection nor tender scar. All patients had overall clinical
improvements and returned to unrestricted activity and their
preoperative occupations. The results showed more improvement as
regards to the preoperative pain level of 7.9 (± 1.2) with a range of 6-10
by utilizing the visual analog pain scale. The pain level at final follow-
up was 1.9 (± 2.7) with a range of 0-6 with a more significant
difference. Postoperatively, twenty two 88% patients were rated as
having excellent results; three patients 12% were rated as having good
results. No patients were rated as a poor result without any
improvement. Heel pain was improved within an average of 4 weeks
after the surgery (range: 3-8 weeks). After 4 months there was no pain
during follow-up. All patients with satisfied results returned to their
former occupations or activities and all of them were satisfied with the
incision scar. There was no recurrence of pain during follow-up period.
No patients developed a lateral arch pain and flat foot at the final
follow-up.

Discussion
The plantar fasciitis is thought to be a consequence of inflammation

at the insertion of the plantar fascia on the medial tubercle of the
calcaneus. Patients complain of a sharp pain localized at the inferior
aspect of the os calcis. This pain is usually more intense upon the first
steps in the morning or after a period of rest. By the general public this
condition is sometimes referred to as heel spurs. Plantar fasciitis is
frequently associated with the presence of a heel spur (exostosis).
However, many asymptomatic patients have bony heel spurs, whereas
many patients with plantar fasciitis do not have a calcaneal spur [7].
The possible risk factors include occupations requiring prolonged
standing, obesity, weight bearing, and heel spurs [8]. The treatment of
chronic plantar fascitis is a difficult problem, but most patients
eventually improve with conservative therapy. About 5% of the patients
need surgical treatment after a failure of conservative treatment [5].
Many surgical procedures have been described for treatment of
chronic planter fasciitis, it included open surgery, endoscopic
techniques, and percutaneous fasciotomy. Open surgical interventions
recommended a surgical removal or release of the plantar fascia, and
removal of heel spurs. The open surgery techniques were associated
with frequent complications such as persistent pain, infections, nerve
disturbance, prolonged recovery time and tender skin scars [9]. On the
other hand the endoscopic techniques for plantar fascia release which
is a very common procedure reported high rate of success. However,
the postoperative painful portals and nerve entrapment are possible
complications [10-13]. In the recent articles, the procedure of
percutaneous partial plantar fasciotomy is an alternative to open
surgical methods with many advantages and fewer complications [14].

In this study, i used a new minimal invasive technique of combined
percutaneous partial plantar fasciotomy, drilling of the calcaneus and
resection of calcaneal spur. Drilling of the calcaneus plays a role in
relieving the heel pain. The idea of pain relief with drilling due to
decreasing both intraosseous pressure and calcaneal bone marrow
oedema. The technique of sequential drilling of the body of os calcis
was described by Hassab and El Sherriff to decompress the calcaneus
and they achieved 62 improvements of 68 cases [15]. In my study; the
resection of calcaneal spurs have been done by a new technique by
using a surgical burr on a power drill through the same incision under

image and the spur was resected totally. Excision of the spur was done
as it is reported as a risk factor and also heel spur removal is directed at
releasing the plantar fascia. Griffith reported in his study; the spur was
excised through U-shaped incision around the heel and he reported six
good outcomes in 6 patients. Also, Du Vries reported in his study;
open fascial release was done and calcaneal spur excision through a
medial horizontal incision about 6 cm. and reported 37 good outcomes
from 37 patients [15]. Many articles reported the success of open
surgical techniques for plantar fascial release but a number of
complications have been reported like flat foot, infections, wound
dehiscence, arch pain, painful neuromas and prolonged recovery
[16,17]. In the study conducted by Davies et al. they reported in their
study of 43 patients with 47 painful heels who underwent partial
plantar fasciotomy and nerve decompression. The satisfaction was 49%
after an average of 31 months follow-up [18]. Berlin described a
technique of a transverse puncture incision over the origin of the
fascial pain, severed the medial attachment and then performed a
partial fasciotomy laterally. He reported 89% good to excellent relief in
82 patients undergoing percutaneous plantar fasciotomy [19]. Benton-
Weil et al. reported in their study 83% patient satisfaction in 51
patients. Percutaneous plantar fascial release procedure was done, but
there was no indication on the extent of plantar fascia released [5].

In my study this minimally invasive procedure is performed under a
local anesthesia with a small skin incision which is one stab medial
horizontal incision, approximately 1 cm in length, the incision is an
ideal one as it lies in line with the relaxed skin tension lines and is on a
non weight bearing area, minimizing scarring and yielded good
healing with a minimal risk of infection. In the current study; there
were no complications reported after partial plantar fasciotomy like:
lateral arch pain, instability and flat foot, as the partial release was
done by preserving the release of the plantar fascia less than 50% of its
width. So, the complications of lateral column instability and increased
fore foot and lateral column stress is kept to a minimum.

This technique was effective in resolving the chronic heel pain. This
pain improved quicker within an average of 4 weeks after the surgery
(range: 3-8 weeks). The patients were able to wear normal shoes, and
return to their normal activities by 4-12 weeks postoperatively. No
cases with pain recurrence were reported during follow-up time. As
regards to the final results; Excellent and good outcomes were obtained
in 22 patients (88%), 3 patients (12%), respectively. No patients were
rated as poor results. All patients returned to their former occupations
and activities. All patients were satisfied with the incision scar
especially the female patients.

Conclusion
In this new minimal invasive technique, the combination of the

percutaneous partial planter fasciotomy, drilling of calcaneus and
resection of the calcaneal spur in resistant planter fasciitis improved
significantly the results. It is a relatively safe, short procedure, with a
rapid learning curve and it is not associated with serious
complications.
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