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Abstract:
A retrospective review of 45 surgeries for repair of Talotarsal
instability, with a review of the clinical, radiographic, and
biomechanical aspects associated with Talotarsal dislocation and
instability. The surgeons utilized an acellular lyophilized human
dermal tissue engineered into a cylindrical con guration (stent) to
be implanted from lateral to medial via the sinus tarsi. The goal of
surgery is to reduce the dislocation, to enhance positioning of the
rearfoot and allow regeneration of the Talotarsal ligamentous
structures into a more stable con guration. Outcomes found in this
review are very promising, none of the implant stents required
removal, elimination of the sense of hard stop as seen with other
materials in this procedure. Conclusion: excellent outcomes with
minimal adverse events, rapid restoration of function in all patients.
1. Background
Musculoskeletal disorders are a leading cause of disability
worldwide, with enormous associated economic healthcare costs
associated with frequent pain causing limited or in many cases
patients inability to move. This level of disability leads to
tremendous secondary healthcare consequences including
obesity, diabetes, cardiac issues of hypertension, heart failure, and
osteoarthritis. In the USA these disorders account for over 40% of
disabling conditions in persons 18 years or older and more than 50%
of all chronic conditions in people 50 years of age in developed
countries. The direct healthcare costs and indirect costs are
estimated to be in the range of 849billion equivalent to 8% gross
domestic product in 2015.1,2,3
Where does this all begin? In many but not all cases the origin can be
traced back to foot/ankle failure (speci cally pediatric and adult
atfoot) that has gone unrecognized as a disorder. It has been
reported in multiple venues of Pediatricians' advice to parents of the
patient paraphrased as “don't worry they will outgrow it”. In reality,
the pediatrician does not follow the patient into their thirties or
forties to see that the abnormal function has progressed markedly
and was not outgrown but rather accommodated with abnormal
foot function, limb length discrepancy, scoliosis, or other skeletal
compensations5
Proximal symptoms of foot/ankle failure can include osteochondral
lesions of the talar dome, growing pains, shin splints, patellofemoral
pain, ACL strain, knee OA, sciatica, hip OA, functional leg length
discrepancy, pelvic tilt, and spine malalignment6.Though, we
cannot just focus on the pediatric painful atfoot, the adult acquired
atfoot deformity cannot be ignored as it is the source of more
signi cant pathology and disability. The adult atfoot is
characterized by attening of the medial longitudinal arch with

insuﬃciency of the posteromedial structures of the ankle and
hindfoot. Closely associated with Posterior tibial tendon
dysfunction (PTTD) as well as other common foot and ankle
pathologies e.g., tarsal tunnel syndrome, plantar Fasciopathies, and
Achilles enthesopathy to name a few.7,8,9
Malalignment of the Talo Tarsal Joints (TTJ) leads to a faulty foot
foundation that will lead to misalignment of proximal structures,
e.g., the ankle, knee, hip, pelvis, and spine. The foot which creates, a
foundation for the human skeleton must have proper alignment to
be balanced for the entire skeletal kinetic chain to function as
designed. In reviewing the literature painful exible atfoot occurs
approximately 5% in the pediatric and adult population.
Symptomatic patients present with a variety of complaints, such as
generalized fatigue with minimal activity walking or standing in the
foot, ankle or lower leg, nonspeci c lower back, hip or knee pains,
preferring to sit vs being active. As noted above, this can lead to a
variety of additional health issues, number one being obesity which
often leads to increased musculoskeletal and metabolic syndrome
issues.
The imbalance in exible atfoot, a congenital or acquired talotarsal
(talus/ calcaneus/ cuboid/ navicular) joint dislocation, with
components of ligamentous laxity or injury to the structures, can be
associated with this complex as well as imbalance/tightness of
lower leg musculature.
The above combinations of instability, lead to imbalance and
malalignment of joints within the entire kinetic chain.
Musculoskeletal disorders can cause pain anywhere along the
kinetic chain from head (migraines, TMJ type issues) back, hip, knee,
ankle, and/or foot. Explained from a diﬀerent perspective; the
talotarsal dislocation causes a redistribution of weight bearing
forces throughout the foot, the talus shifts forward and down on the
articulating surface of the calcaneus, increasing tibial internal
rotation and knee exion. This leads to excessive pronatory motion
within the talotarsal joint, and prolonged internal rotation of the leg.
The upper kinetic chain is aﬀected the increased energy (force)
through additional medial knee stress and a lateral shift of patella.
This energy (force) when experienced in a well-balanced extremity
is dissipated equally throughout the foot and leg but when it
becomes excessive has a detrimental eﬀect along the full kinetic
chain – head to toe,10-21.
The articular surfaces of talus abnormally displace medially,
anteriorly, and plantarly during the early stance phase of the gait
cycle. The axis point of the TTJ shifts to an excessive pronatory
direction. As the limb/foot becomes non-weightbearing, i.e., during
the noncontact, swing phase of the gait cycle, there will be a
realignment of the articular surfaces.
The atfoot is the result of a combination of deformities, resulting in
peri-talar instability. Multiple studies have demonstrated that
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medial displacement calcaneal osteotomy has little to no impact on
talar realignment.22 Campbell etal (2014), show that deformity of
calcaneus being in the valgus position, results in the talus having a
medial plantar tilt that leads to a reduction in or absence of the
longitudinal arch.23
Flatfoot can be categorized as being either exible or rigid and the
method of treatment depends on this designation. When nonweight-bearing, a exible atfoot has a normal architecture but
excessive midtarsal and talotarsal joint pronation with a clear
collapse of the medial arch during both static and dynamic weightbearing.24,25
While the majority of cases of exible atfoot in children remain
asymptomatic, those cases that are symptomatic need to be treated
with either conservative or surgical approaches.26,27 Kirby28 describes
the subtalar joint as a mechanical link between the foot and the
lower extremity (aka torque converter), Transverse plane rotations
of the leg are converted into frontal plane rotations of the foot (and
vice versa) by the oblique triplane orientation of the subtalar joint
axis. Two functions of the STJ are to allow the foot to pronate and, to
act as a mobile adapter when bearing weight to allow the foot to
supinate into a position of increased sagittal plane stability during
the propulsive phase of gait.
During the closed kinetic chain STJ pronation causes plantar exion
and internal rotation of the talus while supination causes
dorsi exion and external rotation of the talus in relation to the
calcaneus/ground. When the STJ is in a normal position, a ground
reaction force acting on the medial calcaneal tubercle causes a
supination moment across the subtalar joint (STJ) axis. This is
because the medial calcaneal tubercle is medial to the STJ axis. We
can conclude that during many weightbearing motions the foot can
be eﬀectively modeled as a rigid body with the calcaneus, cuboid
and navicular all rotating as a single unit around the talus at the STJ
axis, to alter this abnormal response.
Placing a rigid cylinder into the sinus tarsi can change the pivot
point of the axis to improve position and functionality of the
rearfoot. One can consider the idea of moving the pivot point on a
seesaw changes the balance of the board. This same concept exists
in the STJ. Moving the pivot point in uences the muscle tendon pull
at their insertion. For example, the peroneus longus has greater
stress on its insertion in the inferior aspect of the rst ray when the
rearfoot is supinated, thereby stabilizing the rst ray, yet when the
foot is pronated the PL is unable to fully stabilize the rst ray.
The balance of forces within the TTJ are integral to eﬃcient hindfoot
functioning as they convert vertical force into horizontal force. The
posterior Talocalcaneal joint accepts approximately 80% of the
vertical force at heel strike and 50% at midstance acting on the
posterior facet of the subtalar joint. The remaining force transitions
occur within the anterior and middle facets of the subtalar joint29,30.
The TTJ allows for the unlocking and locking of joints within the
medial column of the foot while weight bearing. Pronation of the
talotarsal joint complex unlocks the joints allowing for adaptability
on uneven surfaces. Then the talotarsal joint resupinates about 1/3
of the way through gait cycle, which stabilizes (stiﬀens) the foot for
heel lift and forward propulsion. In the exible atfoot there is a loss
of stability and alignment of the talotarsal complex, causing
malalignment of the talus and calcaneus. The navicular is forced
both plantarly and medially due to the subtalar joint instability.
The weightbearing forces are distributed incorrectly which leads to
skeletal malalignment, increased strain of ligamentous structures,
and increased muscle tendon contraction. This ow of excessive
tissue loading and unloading creates excessive strain on the full
skeletal structure. This is visualized by noting the lowering of the
medial arch of the foot, thus demonstrating the midtarsal joints are
unlocked and not prepared to accept the body weight
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There is no consensus on the optimal method of treatment;
however, there is a consensus on a stable hindfoot being critical to
foot, ankle, and proximal musculoskeletal chain biomechanics31,32.
The goal in treating exible atfoot syndrome is to reduce but not
eliminate excessive hindfoot motion. Vogler describes the mode of
action of a subtalar arthroereisis into three distinct modes “axis
altering, impact blocking and self-locking.”33-40 Multiple diﬀerent
surgical approaches have been presented in the literature for this
range of painful atfoot pathologies. E.g., osteotomies, tendon
transfers, gastrocnemius/Achilles lengthening, and arthrodesis.
The subtalar approach initially presented by Chambers in 1946
developed the concept of limiting subtalar joint motion. He
accomplished this by utilizing an autologous bone graft inserted
into the sinus tarsi, to prevent for ward motion of the
talus41.Subsequently many surgeons have published variations on
the bone block theme for limiting subtalar joint motion, Subotnick
in 1974 utilized a silicone elastomer block, Maxwell-Brancheau
developed a titanium alloy cylinder, and others have suggested
s t a p l e s, o r a va r i e t y o f o t h e r m ate r i a l s s u c h a s P E E K
(Polyetheretherketone). Critics of this minimally invasive approach
cite the incidence of sinus tarsi pain, hard stop of motion pain, and
the need for implant removal on a frequent basis.42-44
In a review of the literature by Metcalfe et al, 76 arthroereisis papers
were identi ed. Nine radiographic parameters were used to assess
the clinical outcome of arthroereisis. Eight of the nine radiographic
parameters reported showed signi cant improvement following
arthroereisis re ecting both increased static arch height and joint
congruency. Calcaneal inclination angle demonstrated the least
change with only small increases following arthroereisis.
Arthroereisis may develop complications such as; sinus tarsi pain,
device extrusion, and under correction. Complication rates range
between 4.8% and 18.6% with unplanned removal rates between
7.1% and 19.3% across all device types
Cheng49, found through nite element analysis that, exible atfoot
is attributed to subtalar joint instability. The data showed that the
stresses were more concentrated, had increased localization, an
abnormal stress distribution, and abnormal movement of subtalar
joint. The talus was partially dislocated from the calcaneus in the
posterior to medial aspect during loading. Furthermore, partial
dislocation was also associated with loading at the forefoot, which is
clinically recognized during gait observation. In ideal treatments of
exible atfoot, implants should both stabilize the subtalar joint
and facilitate physiologic relative motion; Extraosseous talotarsal
stabilization (EOTTS) appears to allow achievement of this goal50
EOTTS as developed by Graham et al, is applicable to the exible
atfoot with talotarsal partial dislocation with rigid atfoot being a
contraindication. The rationale for the EOTTS approach is its
stabilizing eﬀect on the subtalar axis of joint motion and its ability to
restore an improved biomechanical functionality to the rearfoot. It
achieves this without prolonged rehabilitation as may be required
with more traditional rearfoot atfoot surgery. After exible atfoot
has been treated by EOTTS, an improvement in deformity, pain,
instability, and other symptoms in children is often observed45.
Devices that perform the functions of talotarsal stabilization are
inserted outside the bone and outside the joint. These are also
known as a sinus tarsi stent. The goal of these devices is to maintain
the articular facets of the talus on the calcaneus and navicular. They
are inserted from lateral to medial across the sinus tarsi to the pivot
point of the talotarsal axis. Two types of arthroereisis devices have
been described in the literature Type 1 devices are similar to bone
blocks, or silicone blocks, STA-PEG is an example of a type 1 device.
Type 2 devices ll in the sinus tarsi with a variety of shapes and
materials typically more conical laterally and more cylindrical
medially in an attempt to match the anatomy of the sinus tarsi.
The device that has been implanted in this retrospective review is a
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novel type 2 device, in that it is made from human dermis that has
been decontaminated, processed to be acellular, molded into
cylindrical form of various thicknesses, freeze dried, and terminally
sterilized. This cylindrical dermal stent maintains congruent
alignment of the talotarsal mechanism and allows for triplane
helicoidal motion that is necessary for the subtalar joint to act as
designed by transmitting motion and energy from the leg to the
foot.

implant is essentially radiolucent, to evaluate the degree of
correction and placement of the trial implant. The trial implant is
then removed, and the proper sized implant is inserted, imaging can
be repeated, if necessary, with guide wire in place, but once
con rmation of proper seating of implant, guidewire is removed.
The lateral aspect of the implant is sutured into the deep capsule if
desired, and layered closure is completed. Imaging shows Talonavicular congruent with the foot loaded, do not overcorrect.

Advantages of this device design as a sinus tarsi stent, include the
following: it does not involve any alteration of bone and is joint
sparing, it normalizes joint forces, and it decreases strain on the
posterior tibial tendon, nerve, and plantar fascia. There are reports
that correcting the position and function of the subtalar joint
decreases pressure on the tarsal tunnel46,47. Secondarily, the implant
allows for a degree of compression, eliminating the painful stop
noted in stents made from metals and other manmade materials.
Since it is an extracellular matrix, the graft allows for ingrowth of the
talotarsal ligaments, and it does so in a corrected position over time.
This essentially eliminates the causes that lead to the removal of
other type 2 sinus tarsi stents; however, one should not anticipate
correcting all components of a exible atfoot deformity with only
subtalar arthroereisis or a sinus tarsi stent48. Correcting deforming
forces such as Equinus, may also have to be addressed.
The talotarsal stent shifts the load from the joints of the medial
column back toward the lateral column, decreases the moments at
the talonavicular joint and the medial cuneiform–navicular joint,
and decreases the forces in the medial extensions of the long
plantar ligament and plantar aponeurosis.
In this retrospective review it was found that patients recovered
quickly from the implant stent surgery and resumed walking and
exercise without pain within days of surgery, motivating them to
increase distance walked without pain from their preimplant
condition.
2. Methods and materials
Overview of the procedure:
The patient is positioned supine with a pillow under the ipsilateral
hip to reduce external rotation of the foot. The Achilles tendon and
gastrocnemius are evaluated with the Silfverskiold test (measuring
the dorsi exion (DF) of the foot at the ankle joint (AJ) with knee
extended & exed to 90 degrees. The test is considered positive
when DF at the AJ is greater with knee exed than extended. The
test is performed with the patient seated or in supine.) to determine
if a lengthening should be performed. Tight Achilles versus tight
GastrocSoleus must be identi ed to determine type of lengthening
to be performed.
A curved 1-cm skin incision is performed just 1 cm inferior and
anterior to the tip of the lateral malleolus. Blunt dissection to the
lateral ligament of the capsule allows for easier implantation. The
sinus tarsus is debrided (fat plug removed) to facilitate implantation.
A probe type instrument (freer elevator) is inserted through the
sinus tarsi into the sinus canal from lateral to medial. until tenting is
noted on the medial aspect of the foot. The probe can then be
moved in a clockwise and counterclockwise direction to dilate the
tarsal canal. A guide pin is then inserted into the sinus tarsi from
lateral to medial just inferior to the posterior tibial tendon and
slightly anterior inferior to the medial malleolus, until tenting was
noted on the medial aspect of the foot.
The subtalar joint is put through its range of motion, in order to
assess the amount of inversion and eversion available. Then the one
at a time sizers are placed onto the guide wire, and placed into the
talotarsal canal, the range of motion is tested with each sizer. The
appropriate sizer should limit "abnormal/ excessive" STJ joint
eversion. The appropriate sizer will allow the calcaneal subtalar joint
complex to evert approximately 4degrees. If possible, use
Intraoperative imaging ( uoroscopy) with guide wire in place as the

gure 1 sliding stent into canula over guide wire
gure 2 cannula and trocar
Post Operative Instructions: Limited weightbearing is
recommended with a below-the-knee removable boot for 2 weeks.
Suture removal typically between 10 to 14days. Gradual return to
activity as tolerated and use of a running type of shoe with foot
orthotic during rst 6 months postoperative. Postoperative
radiographs should be taken weightbearing at 2 weeks to
document repair of talotarsal dislocation. Note: If TendoAchilles or
GastrocSoleus lengthening performed, boot or cast may be
required for more than 2 weeks.
3. Results of Data Collection
Patient data collected with all HIPA information protected.
Figure 1
Ÿ 26 females, 9 males 35 individual patients, 11 patients had
bilateral implants (separate surgical episodes).
Ÿ Average patient satisfaction (1 negative 10 more than satis ed),
average score 8.8
Ÿ Average postoperative follow up 12 weeks. Date range of
surgeries July 2020 thru Aug 2021
Ÿ Total number of human acellular dermal implants 45,
Ÿ Average age 29 years old, youngest 10years old-> oldest
63years old
Ÿ Preoperative average pain score 6.93, Postoperative average
pain score 1.14
Ÿ 4 mild postop complaints
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

1 keloid developed,
1 post operative incision site dehiscence,
2 surgical site pain,
All resolved by 6 weeks postop.
No implant removals required.

Adjunctive procedures in 16 feet;
2 removal of failed device sinus tarsi,
3 gastrocsoleus recession,
6 chevron metatarsal 1st osteotomy,
1 kidner, 3 plantar fascial releases,
1 middle facet coalition resection
1 rst metatarsal cuneiform fusion (Lapidus)
Average BMI 27.9, Average height 65.4 inches, Average weight
171.7lbs
Ÿ Average surgical time 30min
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

ICD10 diagnostic codes for rearfoot issues
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S93.314D dislocation / m25.571 pain /M21.961 equinus R
S93.315A /m25.572 / M21.962 L,
M20.11/.12 for hallux valgus,
M72.2 for plantar fasciitis,
Q66.89 for tarsal coalition
Patient distribution

9male
Low
Age distribution
10
BMI
23
Height
60in
Weight
114
Satisfaction score 1-10 3
Preop pain score 1-10 6
Postop pain score 1-10 1
Average postop follow- 6
up
Total number of stents 45
implanted
Figure 3 Summary table

26female
High
63
50.2
72in
360
10
9
3
20

35total patients
Average
29
BMI 27.9
65.4
171.7
8.8
6.93
1.14
12

Radiographic ndings
Relaxed stance weightbearing radiographs should be the gold
standard in the diagnosis of a atfoot. Pre- and postoperative
radiographic examinations were performed on surgical patients,
the images collected were dorsal plantar views (DP) and Lateral
weight bearing (LAT). Measurements tracked included calcaneal
inclination angle, lateral talocalcaneal (LTC) angle, Meary's angles,
DP view, and Kite's angle.
In the radiographic review, the reviewer focused on:
Dorsoplantar (DP) view measurements included the talar second
metatarsal along with the percentage talar navicular head
uncovering. Did the talonavicular joint lateral view demonstrate
increased subluxation aka increased Meary's angle. Was there lateral
displacement of the medial column (hallux, 1st metatarsal, medial
cuneiform, and navicular). Was the talocalcaneal angle increased; if
increased it would indicate medial deviation of talus with heel
valgus occurring.: Evaluation of the talonavicular joint was their
lateral subluxation (talar head no longer covered medially) and
graded it moderate 25% to 50%, or severe >50%
Lateral radiograph evaluation included evaluation of the sinus tarsi,
was it open or closed (Sinus tarsi closes during pronation as the
lateral process of the talus moves anteriorly, during supination the
sinus tarsi opens), talar declination angle, talar rst metatarsal angle,
calcaneal inclination, or pitch angle, Meary's angle, the level of
talonavicular joint dorsal subluxation. Cyma line close to smooth Sshaped curve.
The expectation of the surgeons was to see on the preoperative
lateral radiograph; increased TN joint subluxation, decreased
calcaneal inclination angle, (which tends to indicate longitudinal
medial arch collapse), increased talocalcaneal angle demonstrating
plantar deviation of talus. 85-90%TN congruity should be observed
on an DP(AP) view of the loaded foot intraoperatively.
Based on the radiographic results,
Talocalcaneal angle lateral view:
Ÿ mean preoperative = 38.3° range 35°-41°
Ÿ mean with stent postoperative= 33.02 range 30°-36°.
Ÿ Kite's angle lateral view reduced signi cantly, indicating a lifting
of the talus in a more horizontal position.
Talocalcaneal angle Dorsal Plantar (Kite's angle)
mean preoperative = 37.6°, range= 30° -45°
mean postoperative stent implanted 18.4° with a range of 12° 25.

Ÿ
Ÿ

Figure 4
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Calcaneal inclination angle
preoperative mean is 11.5° with a range of 9° - 14°,
mean postoperative calcaneal inclination angle = 16° with a
range of 14° - 18°.
Ÿ Improved but remaining below the normal angle range of 20° to
40°,
Ÿ indicating moderate restoration of the medial arch.
Ÿ
Ÿ

Meary's angle in lateral view
mean preoperative was 16.6° with a range of 10° -24°,
postoperative lateral Meary's angle mean was 2.6° with a range
of 1° -4°.
Ÿ Demonstrating a solid reduction of the dorsal subluxation
Ÿ Talonavicular joint complex.
Ÿ
Ÿ

Meary's angle in DP view
mean preoperative was 28.4° with a range of 17° - 44°.
mean postoperative was 31.6° with a range of 30° - 33°.
In a normal foot, Meary's angle is close to zero degrees,
this indicates that the angle reduced signi cantly, solid
improvement,
Ÿ with reduction of the heel valgus position.
Ÿ Talar declination angle
Ÿ mean preoperative was 31.1° range 24° to 37°, and
Ÿ mean postoperatively stent 17.4° range 16° to 19°,
Ÿ talar declination angle reduced signi cantly, indicating talus in
a more horizontal position.
Ÿ
Ÿ
Ÿ
Ÿ

The radiological ndings demonstrated that the TaloTarsal stent
signi cantly improved positioning and alignment of the subtalar
and talonavicular joints, by driving the heel back to its normal
neutral position, and by driving at the same time the medial foot ray
(navicular, medial cuneiform, rst metatarsal, great toe) medially,
back to their normal alignment. The subtalar joint is a single axis
joint performing as a hinge between the talus and calcaneus. With
talotarsal stent, there was only a moderate improvement in the
observed visual appearance of the medial arch.
4. Discussion
For over 50 years a variety of devices and materials have been
inserted into the subtalar joint to treat the painful atfoot. Citing just
a few studies it is clear this approach has a success and merit with
minimal risk. The latest iteration of utilizing lyophilized acellular
human dermis in a tight cylindrical form eliminates the issues of
hard stop pain and need for implant removal. Thus, this method has
eliminated the complications discussed in many published papers.
To name a few authors of success in treating exible atfoot we can
look at the outcomes of these authors:
Vedantam et al. reported STA-PEG implants resulting in satisfactory
outcomes in 96% of feet, in a study of 78 children with
neuromuscular exible atfeet where 140 arthroereisis procedures
were performed. Assessment was based on radiological angle
improvement as well as reduction of hindfoot valgus and pain
Giannini et al. reported 4-year results of subtalar arthroereisis for 21
children with bilateral exible atfeet using a bioresorbable
implant, nding improvement in clinical results, radiological angles
and footprint grades⁵
Fernandez de Retana et al. found that the Viladot footprints and
radiographic angles improved post operatively.⁵
The Viladot 4 category footprint classi cation used is a simple visual
model which does not allow quantifying of pre and post operative
diﬀerences. Many other publications for subtalar arthroereisis
include Achilles' tendon lengthening58-59. Overall, these studies
have demonstrated an increase in dorsi exion, decreased foot pain,
improvement of radiographic angles and improvement in footprint
following this procedure⁵ ⁵ ⁵⁴⁵⁶
.
One concern with current state of the EOTTS implant is the question
of second surgery for implant removal. The stent can mechanically
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stabilize the hindfoot and allow activity in the early stage60. There is
debate about device removal. Since the overall goal of treatment is
to restore functioning of the joint, we propose the devices do not
need to be removed until the bony structure reaches maturity. The
younger the patient, functional adaptation of the joints occurs and
need for implant lessens.
Complications requiring the need for arthroereisis implant removal
rates has been stated in the literature as one signi cant reason for
the slow adaption of this procedure for exible atfoot in the
pediatric population. Stated reasons for removal run the gamut
from generalized discomfort, malposition or extrusion, lack of
correction, overcorrection loosening, breakage, or persistent
focused sinus tarsi pain or tenderness. Baker et al (2013) in a
retrospective analysis of the survivability of absorbable versus
nonabsorbable subtalar joint arthroereisis implants, state that
overall survival rates were on average 83% for absorbable implants
and 81% for non-absorbable implants.
Zarat and Myerson34, in 2003, reported utilizing the MBA implant
on 43 feet, with 31 inserted in children and 12 in adults. They report 7
patients complained of postoperative pain and attributed this to
implant impingement on the posterior facet or insertion of an
incorrectly sized implant. Four patients had their implants removed.
Schon in 2007, discusses complications associated with the MBA
implant by reviewing the shape of the sinus tarsi on CT scan. He
reports the sinus tarsi is more conical than cylindrical. Schon
concludes, complications associated with such implants are
attributed to the con icting shapes causing an uneven distribution
of forces, therefore, resulting in pain.35. Several authors over the
years oﬀered alternative shapes and materials such as Viladot et al
2003 or others oﬀered Bioabsorbable shaped devices or nonabsorbable shapes that were more conical, each variation brought a
variety of potential and documented complications.
If forces continue to act excessively on tissues, those tissues will
create a defense mechanism in an attempt to handle those
excessive forces as described by Wolﬀ and Davis.61,62. Eventually, a
critical threshold is reached when the tissues can no longer
compensate, and tissue failure occurs. Other tissues will be forced to
compensate for the loss of the primary stabilizing positioning,
leading to overwhelming force and pressure within the aﬀected
joint causing an in ammatory reaction.
Repair of talotarsal dislocation with a sinus tarsi stent provides a
powerful 3-dimensional correction of the rearfoot instability, by
repositioning the talus in its physiological position, preventing it
from slipping anterior, medial, and plantar. With the Spiralup™
design of human acellular dermis there is ingrowth of the
talocalcaneal ligaments increasing long term sustainability of the
correction. This essentially eliminates the need for implant removal.
The Spiralup™ graft is con gured to the shape of the sinus tarsi, its
size (length, diameter) can be adjusted intraoperatively, it is
available in several diameters (7,9 & 11mm), and it has no MRI
restrictions. There are many advantages to utilizing a talotarsal
stent. The procedure is straight forward with minimal learning
curve, it is minimally invasive, patient recovery time is minimal, and
it oﬀers shorter healing time than any osteotomy or arthrodesis
procedure. There is no risk of neurovascular structure damage,
malunion or nonunion, and this design minimizes risk of
subsidence. This procedure can be used in conjunction with other
procedures to maximize positive outcomes for the patient. In simple
terms the stent expands the subtalar joint vertically by elevating the
head of the talus, which improves talo navicular alignment by
realigning the medial longitudinal arch. This improves
tendon/ligament function, reduces skeletal stress, and allows for a
more normal gait cycle without in ammatory compensations. With
repositioning being maintained the tibialis posterior can truly
function as a supinatory stabilizer during gait.
Figure 5 Preoperative lateral
Figure 6 Postoperative Acellular dermal stent implantation

In medicine treating any disease with early identi cation and
intervention utilizing a method proven to achieve the desired
outcome that is measurable and assumes minimal risk is most
desired. If the misaligned foot is not treated and excessive forces on
the tissues continue to achieve critical thresholds the tissues can no
longer compensate. This ultimately leads to signi cant
in ammation, shin splints, growing pains, knee discomfort, and hip
pain. This leads to more serious conditions such as osteoarthritis,
fasiopathies, posterior tibial tendon insuﬃciency, rst ray
deformities, and tarsal tunnel syndrome. These syndromes limit
activity, where the patient then becomes susceptible to increased
BMI advancing into metabolic syndrome due to lack of physical
activity.
There is a long evolution in the atfoot from simple malalignment to
skeletal instability manifesting in a multitude of joints over years.
EOTTS should be considered a conservative surgical option prior to
aggressive osseous and tendon reconstruction or at the very least
an adjunctive procedure to improve patient outcomes. The
evidence from a plethora of peer reviewed, published studies
provides signi cant evidence that extra-osseous talotarsal
stabilization provides safe improved functional outcomes63. With
the advent of a human dermal tissue EOTT implant, time has come
to embrace this minimally invasive, early intervention for pediatric
atfeet, to reduce the long-term eﬀects of the untreated atfoot and
provide our patients with an improved lifetime of pain free
ambulation64-69. In the adult exible atfoot Posterior Tibial
Tendon Dysfunction (PTTD) may develop along with the tendon
pathology repairing the tendon, along with repositioning of the
Talar-Calcaneal- Navicular relationship will allow for control of the
rearfoot position.
5. Conclusion
In this retrospective review of the Acellular lyophilized dermal
scaﬀold (SpiralUP™Anika,Inc) extraosseous implant the removal
rate was zero percent 0 out of 46 implants had to be removed.
Pediatric exible atfoot remains a poorly de ned pathology with
little agreement regarding treatment.70,58 Metcalfe et al regarding
treatment. Arthroereisis represents a minimally invasive procedure
capable of correcting exible atfoot through a combination of
static, dynamic and proprioceptive mechanisms. As a treatment
option it continues to polarize opinion. A focus on internal joint
congruency rather than simple anthropometric measures may
sharpen our understanding. There is a growing body of evidence
link ing abnormalities in joint malalignment to the7174development of osteoarthrosis. More recent observational
studies have demonstrated a greater incidence of osteoarthrosis in
at feet when compared with controls⁷⁵⁷⁸
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