
Figure 1: Pre-Operative Radiograph
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History of Current Condition

A 55-year-old female presented with left foot pain 
located in the great toe joint.  She had limited 
motion of the joint, which progressed over time.  
She was able to move the toe in a plantar direction, 
though had difficulty in bringing it dorsally.  There 
was pain with motion or pressure at the great toe 
joint.  Pain was noticed while in shoes, in open 
toed sandals, and when barefoot.  She had been 
treated by other foot and ankle specialists over the 
past 5 plus years for the same issues, and without 
any significant long-term improvements.  She had 
initial benefits with change in shoe gear, activity 
modifications, over the counter pain / anti-
inflammatory medications.  However, these were 
short-lived and she sought more definitive 
treatment options. She previously had a more 
symptomatic hallux valgus deformity on the left 
foot, which had been treated surgically 
approximately a year prior to the current issue with 
the right foot pathology which had progressed to a 
point where her symptoms limited regular daily 
activities and available shoe gear.

Notable Past Medical History: 

Hypertension, hyperlipidemia, cervical spine 
stenosis, previous cerebral aneurysm status post 
intervention, history of left ankle reconstruction, 
history of left hallux valgus repair with first 
tarsometatarsal joint arthrodesis.  Her medical 
conditions were well-controlled. 

Physical Examination Findings:

Neurovascular status was fully intact.  There were 
no open lesions or signs of infection to any location.  
Left foot and ankle had well-healed surgical 
locations.  The left foot and ankle had no residual 
pathology or recurrent deformity/pain.  The right 
first metatarsophalangeal joint had a significant 
dorsal and medial osseous prominence present.  
There was pain with palpation of this joint dorsally 
and medially.  There was also significantly limited 
motion of the first metatarsophalangeal joint, 
measuring at less than 30-40 degrees of maximum 
dorsiflexion and with an abrupt stop at the end 
range of dorsiflexion.  There was pain with motion 
of this joint actively and  passively.  No pain or 
deformity was appreciated elsewhere.  Diagnostic 
imaging revealed grade 4 hallux rigidus with 
osteophyte and loose osseous body formation 
(Figure 1).
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Figure 2: Joint Exposure 

Figure 3: Metatarsal head ostectomy 

Initial Treatment:

The patient was initially managed with shoe gear 
modifications, over the counter and prescription 
pain/anti-inflammatory medications, and R.I.C.E. 
therapy.  She was able to tolerate symptoms with 
this for approximately 1 year after her initial 
presentation in this clinic, and about 6+ years of 
overall conservative care.  Her symptoms became 
progressively more noticeable after resolution of 
her left foot symptoms with successful surgical 
intervention.  She wished to pursue more definitive 
treatment with surgical intervention of the right 
foot.  With this, the surgical options for this patient 
were discussed in great detail.  She was offered a 
first metatarsophalangeal joint arthrodesis or a first 
metatarsophalangeal joint hemi-arthroplasty with 
BioPoly Great Toe Implant.  The patient was 
adamant on keeping motion of the great toe joint 
and opted to proceed with the BioPoly great toe 
implant.

Surgical Intervention: 

The patient was placed under monitored 
anesthesia care and an ankle block was performed.  
An ankle tourniquet was inflated to 250 mmHg. 

A dorsomedial longitudinal incision was performed, 
followed by atraumatic dissection to the 
metatarsophalangeal joint capsule.  All vital 
structures and extensor tendons were protected 
throughout.  A dorsal longitudinal capsulotomy was 
performed and the capsular tissues were gently 
reflected across the dorsal + medial + lateral 
metatarsophalangeal joint.  A large loose osseous 
body from the dorsal joint was resected.  A 
McGlamry metatarsal elevator was then introduced 
into the joint for release of the sesamoid apparatus 
and constricted plantar capsular tissues.  Next, the 
dorsal osteophyte was removed from the dorsal 
metatarsal head and the proximal phalanx base 
locations.  This allowed for optimal visualization 
and access to the joint for next steps in the surgical 
protocol (Figure 2).  The metatarsal head had 
significant degenerative changes, and the proximal 
phalanx base had a significant amount of adequate 
cartilage remaining which is important since the 
BioPoly implant is intended to articulate with 
cartilage.  

A 6 mm angulated arthroplasty was performed 
with a sagittal saw. Adequate subchondral bone 
was obtained with good cortical margins to the 
distal metatarsal 
(Figure 3). 



Figure 7: Intraoperative Fluorography

Figure 5: Trial Implant

Figure 6: BioPoly Implant

Figure 4: Guide Wire Placement

A temporary guide wire was applied into the cut 
surface of the metatarsal for stem placement and 
initial implant sizing instrumentation (Figure 4). 
The instrumentation confirmed a size 18mm 
BioPoly implant to be optimal to resurface the 
metatarsal head as it covered the cut surface 
without protruding over the edge of the remaining 
metatarsal head.  The appropriate size reamer was 
applied over the guide wire and utilized to prepare 
the distal metatarsal for the stem of the implant.  
After this, the guide wire was removed and an 18 
mm trial implant was applied (Figure 6).  The trial 
implant fit well, and so all remaining osteophytes 
and other osseous prominences were resected 
with a sagittal saw and rongeur until smooth. With 
resection of all arthritic changes and optimal 
implant size confirmed, the trial sizer was replaced 
with the permanent 18 mm BioPoly implant in 
press fit fashion (Figure 6).  

There was appropriate stable fixation obtained 
with periphery fit to the cortical margins and 
without any micromotion noted.  Intraoperative 
fluorography confirmed adequate placement of 
the implant and correction of any previous 
deformity (Figure 7). 



The first metatarsophalangeal joint capsule was 
closed with 3-0 Vicryl.  Subcutaneous tissues were 
reapproximated with 4-0 Monocryl.  Skin was 
reapproximated and closed with 4-0 nylon.  Motion 
testing under clinical and fluorographic examination 
confirmed supple motion with increased total range 
of motion compared to preoperative findings.  
Observed range of motion was noted to have 10 
degrees of plantarflexion and 60 degrees of 
dorsiflexion.  

Outcomes:

This patient was placed into a posterior splint with 
non-weightbearing recommendations for 
approximately 2 weeks.  Sutures were removed at 
the 2-week visit, and she was transitioned into a 
CAM boot with full weightbearing capabilities.  She 
was also educated on a home exercise program to 
start at this time.  She was then progressively 
weaned out of the CAM boot between 
postoperative weeks 4 to 6. She was seen at 8 and 
12 weeks postop, with resolution of all pain and 
complete return to regular shoe gear without 
limitations.  She also noticed no restrictions in 
activity level, with full return to exercising and other 
activities she had not been able to partake in for 

years prior to surgery.  Her final radiographs 
showed stable implant placement and correction of 
her previous deformity (Figure 8). She was very 
happy with the outcomes and stated she would go 
through this procedure again. 

Discussion:

Osteoarthritis of the first metatarsophalangeal joint 
(MTPJ) is a common phenomenon that has been 
reported to occur between 35-65% of patients over 
65 years old11.  Advanced osteoarthritis of this joint 
was first described as “Hallux Rigidus” by Cotterril 
in 18872.  Hallux rigidus is associated with pain, 
swelling, stiffness, limited shoe gear, changes in gait 
pattern, and impactful to quality of life.  The well-
documented, predictable, and reproducible gold 
standard of care for hallux rigidus is first MTPJ 
arthrodesis, which was first popularized by 
McKeever in 195211.  However, first MTPJ 
arthroplasty procedures with and without 
implantation devices have been a hopeful 
treatment option since the 1950s as well2.  The idea 
behind arthroplasty is to maintain first ray length, 
keep or improve joint range of motion, and provide 
quicker return to unrestricted function. 

Although the 1st ray is not axially loaded, 
procedures at this level still take a massive amount 
of forces during stance and gait.  It has been shown 
that the 1st ray carries approximately 40-60% of 
body weight during stance, 2-3 times that of body 
weight during athletic activities, and up to 8 times 
that of body weight during running jumps12.   Due to 
this, a 1st MTPJ arthrodesis historically has better 
functional outcomes than joint replacement 
procedures as seen extensively in literature5.  
Revision rates for arthrodesis can reach as low as 
0% in some practices, while revision rates for joint 
replacements can reach up to 20%5, 11.  That being 
said, 1st MTPJ arthroplasty with implantation 
devices has been extensively shown to provide a 
high patient satisfaction of 80-97% in the short 
term7, 11.  Even further, new implant devices have 
started to obtain results closer to that of 
arthrodesis with regards to clinical outcomes, 
patient satisfaction, reoperation rates, and 
complication rates when done correctly13. Figure 8: Post-Operative Radiograph 



There have been several generations of 1st MTPJ 
arthroplasty procedures and implantable devices 
since the early 1950s11.  The Swanson silastic 
implants became the mainstay in the late 1960s and 
early 1970s, and upgraded versions from the 1980s 
are often still used today11.  In more recent years, 
different materials have been utilized to try to solve 
the problems of the silicone-based implants.  These 
materials usually include cobalt chrome and 
different polymers.  There have also been single 
and multi-component total joint implants 
developed.  However, to date, the vast majority of 
implants have all been underwhelming with poor 
outcomes.  Complications have included loosening, 
subsidence, synovitis, recurrent or new deformities, 
and even systemic reactions with lymphadenopathy 
due to implantation failure.  Often times, these 
complications can become life-long problems.

Total toe implants were widely used during the 
evolution of the 1st MTPJ arthroplasty procedure.  
The idea was to mimic the implanted devices of 
other axially loaded joints; however, it has not 
proven successful.  Revision rates of total toe 
implants are double that of hemi-implant devices 
(up to 37%), have less functional outcomes scores, 
have less functional range of motion obtained (33 
degrees vs. 43 degrees), and have less overall 
patient satisfaction2, 16.  If total toe implants fail, 
there are large deformities and bone void defects 
present.  Salvage arthrodesis procedures with a 
structural autograft have good results to correct 
these problems, though they are not always 
successful due to high risk of nonunion. 

With this, the idea of a hemi-implant has become 
more popular in recent years.  An initially promising 
product, Cartiva, did not do well in the mid-term 
and long-term3, 15.  This was a polyvinyl alcohol 
first metatarsal implant with minimal osseous 
resection, though it was found to have 
dissatisfaction rates over 50% and reoperation rates 
up to 37.5% within 2 years in some studies1, 6.  It has 
also been documented that instability of the 
implant-bone interface creates an environment for 
progression of arthritic changes in 100% of patients, 
along with peri-implant fluid and surrounding bone/
soft tissue edema seen on MRI evaluation1. 

There are newer advancements in partial implants 
that utilize uncemented metal anchoring surfaces 
that allow for osteoconduction and osteoinduction 
capabilities, decreasing osteolysis and aseptic 
loosening2.  Biomechanically speaking, newer hemi-
implants of the 1st MTPJ have shown better results 
with restoration of foot posture and medial column 
loading during gait, as well as improved functional 
scores and patient satisfaction (95-100%) with 
minimal to no pain experienced8,10,14. Survivorship 
has also improved significantly, with up to 87-100% 
intact at 2 years and up to 81% at 6 years8, 9.  This is 
very promising. 

BioPoly Great Toe Implant is a novel 1st metatarsal 
head hemi-implant device that has shown very 
encouraging outcomes in the short-term, thus far.  
There is minimal bone resection needed, allowing 
for ease of salvage procedures if ever necessary.  It 
has a press-fit porous titanium stem with 
osteoconduction properties, allowing ease of 
incorporation with lowered risk of subsidence or 
aseptic loosening.  The cartilage cap is made of a 
UHMWPE infused with Hyaluronic Acid that has 
biocompatible and cartilage friendly lubricating 
properties, which sets it apart from other products.  
Based on in vitro studies and extensive use of this 
product material in the knee, survivorship of the 
implant combined with preservation of native 
cartilage due to decreased coefficient of friction, 
show promising results when translated to the 1st 
MTPJ with high forces across it.  

My personal experiences with BioPoly Great Toe 
Implant are promising.  Over the past 14 months, 
I have performed 7 implants with very positive 
clinical outcomes in the short-term.  No revisions 
have been needed.  No radiographic evidence of 
loosening has been seen to date.  Additional studies 
are needed to evaluate the mid-term and long-term 
effectiveness of this implant. 
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