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Purpose

The aim of this work is to study the result of posterior subtalar fusion as a modality
of treatment of idiopathic spasmodic valgus feet. We study the effect of using a
tightly impacted iliac crest bone graft to achieve stable joint distraction without
additional fixation.

Materials and Methods

The study was done in the period between June 2017 and January 2019. Patients’
age ranged from 12 to 16 years. Patients were all treated with subtalar fusion
at the level of the posterior facet. A wedged tricortical iliac crest bone graft was
tightly impacted in the joint with its base facing laterally. No additional fixation
methods were used. Patients were followed radiologically and functionally using
the American Orthopedic Foot and Ankle Society Ankle—Hind foot scale (AOFAS-
AHS).

Results

The study included 12 males and one female with a mean age of 13.5+1.2 years.
Five cases were bilateral and eight cases had unilateral affection with a total
18 feet. The mean follow-up period averaged 12 months (6—-18) months. The
AOFAS-AHS significantly increased from a preoperative mean of 41.2+1.8 points
to a postoperative mean of 82.8+3.6 points (P value <0.001), with a significant
improvement in the radiological parameters used to evaluate the deformity.
Conclusion

Operative treatment in form of subtalar fusion is a good surgical option that showed
significant improvement of symptoms and deformity correction. The technique of
distraction bone block using wedged iliac graft allows a stable fusion and avoids

hardware complications.
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Introduction

Idiopathic peroneal spastic flat foot is a term used to
describe cases with stift planovalgus feet with peroneal
muscle spasm that has no apparent etiology [1]. The
disorder is more common in obese male adolescents
[2]. The cause remains unknown. Peroneal muscle
spasm appears to initiate the deformity and inhibit
its correction. Muscle spasm may be associated with
hindfoot arthritis, neuromuscular disorders, or tarsal
coalition [3,4], however, in the ‘idiopathic variant, no
definite cause can be identified. Pain and planovalgus
deformity are the main presentations. Radiological
evaluation is mandatory to adequately assess the degree
of deformity and form a treatment plan [5].

Nonoperative treatment can be initiated for most cases
in the form of manipulation under general anesthesia,
sinus tarsi steroid injections and short-term casting in
neutral position [6]. Surgical intervention is reserved
for cases with failed conservative management.
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Subtalar fusion is one of the surgical options that give
good a chance for deformity correction with relief of
pain and improvement of function [7].

In this study, we present a new technique of subtalar
joint distraction-fusion using a wedged iliac crest
bone graft without fixation. The procedure is evaluated
regarding deformity correction, radiological union,
pain and functional improvement.

Materials and Methods

Our study is a prospective case series one. It was
performed in the period between June 2017 and January
2019. It includes eighteen feet in thirteen adolescents
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with symptomatic idiopathic spasmodic planovalgus
deformities not responding to conservative treatment.
Twelve males and one female constitute the material of
the study. The condition was bilateral in five patients and
unilateral in eight. The duration of symptoms ranged
from 6 to 9 months. Patients presented with chronic
pain, stiffness, typical peroneal spasm, and radiographic
evidence of flatfoot. Cases with inflammatory diseases,
hindfoot arthrosis, neuromuscular disorders, or bony
bars were excluded from the study.

A thorough history was taken, including patient’s age,
weight, activity level, onset and duration of symptoms,
presence of recent strenuous work, and whether there
had been any recent trauma. Gait analysis, foot posture,
arch status in non-weight-bearing and weight-bearing
status, sinus tarsi pain, ankle and hindfoot range of
motion were all assessed. Radiological evaluation
included non-weight bearing and weight-bearing
plain X-rays (anteroposterior [AP], lateral and oblique
tarsal views). The anterior talocalcaneal angle, lateral
talo-first metatarsal angle and calcaneal pitch angle
were assessed pre-operatively and at the end of follow
up and were compared to measure the degree of
correction. A pre-operative CT was ordered to exclude
talocalcaneal coalition and subtalar arthrosis. MRI was
also obtained for better delineation of joint and tendon
status. The American Orthopedic Foot and Ankle
Society (AOFAS) Ankle-Hindfoot Scale (AHS)
[8] was used for scoring patients’ condition pre-and
post-operatively at the end of follow-up. It evaluates
pain (40 points), function (50 points) and hindfoot
alignment (10 points).

An informed written consent, showing the details of
the procedure, risks, and possible complications, was
obtained from the parents of all patients. This article
does not contain any experimental studies with human

Figure 1:
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participants performed by any of the authors, and the
ethical committee of our institution approved it.

Surgical technique

Surgery was performed under general anesthesia;
however, spinal anesthesia could be used for older
adolescents. The patient was placed in the supine
position. A cushion was put beneath the ipsilateral
buttock to allow internal rotation of the affected leg
and improve the access to the lateral aspect of hindfoot.
A pneumatic tourniquet was applied. A second-
generation cephalosporin was given routinely to all
cases 20 min before tourniquet insufflation. The leg was
draped to the level of the knee. The ipsilateral iliac crest
was prepared for graft harvesting,

'The subtalar joint is approached via a lateral subfibular
incision starting just distal to the tip of the fibula and
extending to the base of the fourth metatarsal and the
anterior process of the calcaneus (Fig. 1). Skin incision
was followed by blunt dissection of the subcutaneous
tissue to avoid injury to the branches of the sural
nerve. Avoidance of extensive soft tissue dissection was
important to avoid wound breakdown.

Peroneal tendons were identified without opening their
sheath. They were then retracted with a Langenbeck
retractor. A Kirshner wire was inserted transversely in
the calcaneus to help retraction of the tendons. The fat
bad in front of the sinus tarsi was mobilized away from
the extensor digitorum brevis from distal to proximal.
'The subtalar joint capsule was opened via a horizontal
incision to expose the posterior facet of the calcaneus.
A lamina spreader was inserted into the subtalar joint
with distraction to expose the opposing articular
surfaces. The cervical ligament was preserved. The
articular cartilage was removed using sharp osteotomes
an a small rongeur.

A, The lateral subfibular approach used to access the posterior facet of subtalar joint. B, Peroneal tendons were retracted with the help of a
K-wire inserted transversely in the calcaneus. B, The joint distraction is maintained by a lamina spreader
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A wedged iliac crest graft was harvested from the
ipsilateral side. The size of the base of the wedge was
about 2cm. Drilling of the cortical sides of the graft
was done to enhance union (Fig. 2). The graft was
inserted with the base facing laterally and the drilled
cortical surfaces opposing the denuded joint surfaces.
Joint distraction was maintained by using the lamina
spreader. This distraction allowed a ‘ligamentotaxis
effect’, compressing and fixing the graft into place upon
removal of the spreader. The lateral part of the graft
was fashioned using a high-speed burr to be flushed
with the lateral wall of the calcaneus to avoid peroneal
tendons impingement.

Finally, the wound was closed, and a posterior slap
was applied. Follow-up visits were scheduled for
wound examination and suture removal. Non-weight
bearing for 6 weeks was instructed until signs of
bony consolidation could be seen on radiographs.
Partial weight bearing was then allowed. Full weight
bearing was allowed at 3 months after full radiological
consolidation.

Statistical analyses

Data were fed to the computer and analyzed using IBM
SPSS software package version 25 (Armonk, NY: IBM
Corp). Categorical data were represented as numbers
and percentages. For continuous data, they were tested
for normality by the Shapiro-Wilk test. Quantitative
data were expressed as range (minimum and maximum),
mean, standard deviation and median. Paired 7-test was

Figure 2:

A, The trapezoidal iliac bone graft is illustrated. We perforate the
superior and inferior cortical surfaces to enhance bone union. B,
Inserting the graft in the posterior facet helps correct heel valgus. (T:
talus, C: calcaneus, BG: bone graft

used to compare two normally distributed variables.
Wilcoxon signed-rank test was used to compare two
non-normally distributed variables. Significance of the
obtained results was judged at the 5% level.

Results

The study included 12 males (92.3%) and one female
(7.7%) with a mean age of 13.5+1.2 years (range
12:16). Five cases were bilateral, and eight cases had
unilateral affection with a total of 18 feet. The duration
of symptoms before surgery ranged from 6-9 months.
Five cases (38.5%) had a history of strenuous activity
before the appearance of symptoms,which started as
acute pain followed by deformity an all these cases
were presented as bilateral affection. Four cases (30.8%)
presented with unilateral complaint give a history of
ankle sprain (Table 1). The loss of clarity of the subtalar
joint was a characteristic finding with narrowing

of the posterior facet of the joint (Fig. 3). On MRI,

Table 1: Distribution of the studied cases according to
different parameters

Number (%)

Sex

Male 12 (92.3%)

Female 1 (7.7%)
Age (years)

Mean+SD. 13.5x1.2

Median (Min. — Max.) 13 (12-16)
Side

Unilateral 8 (61.5%)

Bilateral 5 (38.5%)
Strenuous activity 5 (38.5%)
History of ankle sprain 4 (30.8%)
BMI (kg/m?)

Mean=+SD. 30.5+2.5

Median (Min. — Max.)
SD, Standard deviation

30.1 (26.1-36.6)

Figure 3:

Pre-operative standing lateral view. Narrowing of the posterior facet of
the joint is observed




Figure 4:

A pre-operative coronal T2-weighted MRI showing a periarticular
edema signal of the subtalar joint. This sign was noticed in most
cases

a characteristic bone marrow edema signal and high
signal intensity within the sinus tarsi were detected
in most cases (Fig. 4). The Mean hospitalization time
was 6 days (range 3-10), the mean follows up period
averaged 12 months (6-18) months.

The AOFAS-AHS significantly increased with a
pre-operative estimated mean of 41.2+1.8 point
versus a mean of 82.8+3.6 points post-operatively
(P-value <0.001). Improvement of pain was found to
be significant with preoperative mean of pain score
of 18.5+3.8 and postoperative mean of 35.4+6.6 (P
value <0.001). Pre-operative function score mean
was 27.8+3.3 and post-operative mean was 39.1+2
(P-value<0.001). The pre-operative alignment score
(mean: 4+0) improved significantly to a post-operative
mean score of 9.4+0.5 (P-value <0.001).

There was a significant improvement in the three
radiological parameters used to evaluate the degree
of deformity correction; the AP-talocalcaneal angle
significantly improved from a pre-operative mean
of 9.4+1.6degrees to a post-operative mean of
18.2£2.5degrees; the AP talus-first metatarsal angle
improvedfromapre-operativemeanof38.7 + 3.5 degrees
to a post-operative mean of 10.1+1.5; and the lateral
calcaneal pitch angle improved from a pre-operative
mean of 11.6 2.2 degrees to a post-operative mean of
23.0+1.9 degrees. Bony consolidation was obtained in

all cases (Fig. 5, Table 2).
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Discussion

It has long been recognized that there is a form of
rigid flat foot that is associated with peroneal muscle
contraction. The cause is unknown. Tension of the
peroneal muscles appears to inhibit the correction of
deformity [3]. Peroneal muscle spasm can be triggered
by painful stimuli. Pain may be due to inflammatory
conditions like rheumatoid arthritis, oncological
diseases, or tarsal coalition. In some cases, no obvious
cause could be detected; a condition known as
‘idiopathic spasmodic valgus foot‘ [9,10].

According to Sir Robert Jones, there is no consensus
on the occurrence, etiology, or mechanism of acquired
peroneal spastic planovalgus foot [11]. The abnormal
strains placed on the tarsal joints by severe degrees of
flat foot may play a rule in the development of peroneal
muscle spasm, which potentiates the rigidity of the
deformity [3,12].

Conservative treatment of idiopathic spasmodic valgus
foot was described in a considerable number of series
[11,13,14]. According to Jayakumar and Cowell, about
25-30% of their patients recovered after casting [5].
Blocky conducted research on thirty rigid flat feet with
a 2-year follow-up; total cure was reported in 6.6% of
cases, partial relapse in 53.4%, and complete relapse in
40% [13].

In a recent study comparing operative versus
nonoperative treatment of painful, rigid flat foot in
cases of the talocalcaneal coalition. Nonoperative
treatment was in the form of manipulation under
general anesthesia, followed by cast immobilization
and shoe insert after cast removal. Operative
treatment was in the form coalition resection with
tissue interposition followed by subtalar arthroereisis.
At the end of follow-up, the operative group showed
significantly better results according to AOFAS-
AHS [15].

In the study done by Danilo and Shalga, the results of
subtalar arthrodesis were compared to those of subtalar
arthroereisis. Positive results were achieved in the
arthrodesis group and treatment was ineffective in the
arthroereisis group [16].

Technique of distraction bone block arthrodesis
was initially described for subtalar fusion following
complicated calcaneal fractures in adults in order to
restore the height of the subtalar joint. This procedure
has showed good results [17]. In our series, solid bony
tusion was obtained in all cases.
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Figure 5:

A, Pre-operatively the patient has a notable valgus hindfoot that cannot be corrected with tiptoeing denoting rigid deformity (B). C, Pre-
operative radiograph showing a diminished calcaneal pitch angle, that was corrected at the final follow-up (D); the graft is in place with good
consolidation. E, The patient at the final follow-up showing improvement in hindfoot valgus

Table 2: Comparison between the two studied periods according to different parameters

Pre-operative Post-operative P
Total end score
Mean=SD. 50.3+4.2 83.8+70 <0.001*
Median (Min. — Max.) 50 (44-56) 86 (69-91)
Pain score
Mean+SD. 18.5+3.8 35.4+6.6 =0.001*
Median (Min. — Max.) 20 (10-20) 40 (20-40)
Function
Mean=SD. 278+3.3 39.1x2 <0.001
Median (Min. — Max.) 30 (22-32) 39 (36-42)
Alignments
Mean=SD. 4+0 9.4+0.5 =0.001*
Median (Min. — Max.) 4 (4-4) 9 (9-10)

SD, Standard deviation

Conclusion

In conclusion, the etiology idiopathic spasmodic valgus
is still obscure and needs farther investigation. There
is no consensus about the best modality of treatment.
Conservative treatment is the first line of treatment and
should be exhausted. Operative treatment in the form
of subtalar fusion is a good surgical option that showed
significant improvement of symptoms and deformity

correction. The technique of distraction bone block
using a wedged iliac graft allows a stable fusion and
avoids hardware complications [17].
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