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INTRODUCTION: Hallux 
limitus/rigidus is a common 
degenerative foot disease often 
characterized by pain and decreased 
range of motion in the first 
metatarsophalangeal joint which 
inherently decreases quality of life. The 
causation of hallux rigiditus is often 
eluding; however, trauma, repetitive 
micro trauma, a long first metatarsus, 
and inappropriate shoe wear have 
been proposed as contributing factors. 
Weight bearing radiographic 
examination; AP, lateral, and oblique, 
are useful in observing the narrowing 
of the joint space, osteophytosis, and 
flattening of the metatarsal head and 
often the only imaging needed.
 In treating hallux rigidus, 
conservative methods such as shoe 
modification, orthotics, oral anti- 
inflammatory drugs, and intra-articular 
injections can be effective in the short 
term, however often times delay a 
necessary procedure. A patient's age, 
activity level, expectations, previous 
treatments, and radiographic and 
clinical findings should be considered.
 Optimal candidates for first 
metatarsophalangeal joint implant 
arthroplasty are considered to be older 
than 50, thin, lower demand 
individuals with minimal deformity that 
desire to preserve motion and limit 
degenerative arthritis at adjacent joints. 
Additionally, individuals should have 
no functional barriers to participation in 
a rehabilitation program. Contra- 
indications include those with active 
joint infection, Charcot neuroarthro- 
pathy, compromised bone stock or soft 
tissue, peripheral vascular disease, 
severe malalignment.
 In those for which conservative 
treatment has failed, total first 
metatarsophalangeal joint implant 

arthroplasty is a viable option for 
numerous patients.

CASE REPORT: A 69 year old female 
presents to clinic with worsening left 
foot pain over the last six to seven 
years. She states she has experienced 
the same pain in the right foot about 18 
years ago and had a fusion performed 
on the right first metatarso-phalangeal 
joint with subjectively less than 
satisfactory functional results. She 
relates pain daily while wearing shoes, 
ambulation and activity of more than a 
slow walk. Conservative therapies 
consisting of numerous nonsteroidal 
anti-inflammatories, shoe and activity 
modifications, physical therapy, steroid 
injections and custom orthotics have 
failed to relieve her pain.
 On initial evaluation, she is grossly 
neurovascular intact with hair growth to 
the toes, brisk capillary refill, with 
adequate strength and range of motion 
apart from her left foot first metatarso- 
phalangeal joint. It was found to be 
extremely bulbous with large dorsal 
bony projections, limited painful range 
of motion with crepitus to 10° dorsi- 
flexion and 10° plantarflexion.
 Radiographic evaluation 3 view left 
foot views revealed good bone density, 
decreased first metatarsophalangeal 
joint space, dorsal osteophyte 
formation, subchondral sclerosis and 
minimal angular deformity.
 It was discussed with patient that 
since she has a fusion on the other foot 
it would be beneficial to preserve range 
of motion in the affected first 
metatarsophalangeal joint of her left 
foot.  Patient agrees with this surgical 
treatment.  In2Bones Reference Toe 
System® (RTS) was selected as the first 
metatarsophalangeal joint implant 
arthroplasty for the left foot to give 

greatest range of motion after removal 
of spurring and arthritic bone in the 
metatarsophalangeal joint.
 This implant was chosen for several 
advantageous reasons, but not limited 
to, 1) the angled metatarsal stem 
matches the natural declination angle 
of the first metatarsal, 2) the resting 
state of the implant is flexed decreasing 
implant fatigue and 3) this procedure is 
made more streamlined and 
reproducible using the single point of 
reference cannulated system.

OPERATIVE TECHNIQUE: All 
surgical procedures were performed 
under general anesthesia after a 
tourniquet had been placed on the 
ankle and set to 250 mmHg; 
prophylactic antibiotic therapy (a first- 
generation cephalosporin; 2 mg/kg) 
was also given. The joint was accessed 
via a dorsal/medial approach and the 
long extensor tendon of the hallux was 
laterally retracted. The first MTPJ 
capsule was opened longitudinally and 
the first metatarsal head exposed by 
plantar flexion of the toe. Adhesions 
around the sesamoidal region and the 
MTPJ were released until sufficient 
(~90°) dorsiflexion of the MTPJ was 
achieved relative to the plantar surface. 
Using a sagitall saw, the head of the 
first metatarsal and base of the 
proximal phalanx were resected and 
removed.
 The trial sizer wheel was used and 
determined to be a size 3. The 
intramedullary reaming system was 
employed and canal broached distally 
and proximally with ease. Trial implant 
was inserted and found to have 
excellent range of motion. Afterward, 
all instrumentation was removed, 
gloves changed, and an In2Bones 
Reference Toe System® size 3 was 

implanted into the first metatarsal head 
and proximal phalangeal base with 
corresponding grommets.

The range of motion of the first meta- 
tarsophalangeal joint was checked to 
detect any impingement, loose body, or 
periarticular adhesion. Layered closure 
was obtained and the foot wrapped 
with multilayer dressing. The dressing is 
to be kept clean, dry and intact until 
the first post-op appointment at two 
weeks.

POSTOPERATIVE 
REHABILITATION: The postoperative 
protocol is similar for all of patients 
receiving first metatarsophalangeal 
joint implant arthroplasty and it focuses 
on early range of motion and return to 
activity. The operated limb is elevated 
and an ice boot applied 
postoperatively in the PACU. Patients 
are weight bearing as tolerated 
immediately in a pneumatic walking 
boot that continues for a total of 4 
weeks. Isometric exercises are 
encouraged straight away following 
surgery while immobilized in the 
pneumatic walker. Passive and active 
range of motion exercises commenced 
after removal of the skin sutures on the 
fifteenth postoperative day. Patients 
begin full weight bearing in athletic 
shoes at the end of the first 
postoperative month.
 At the 6 week follow-up, radio- 
graphs indicated no evidence of 
radiolucency, implant loosening, 
subsidence, or disengagement

CONCLUSION: Using this system on 
average shortens operating room time 
by when compared to the conventional 
silastic implant systems which equates 
to a decreased potential risk of 

infection and decreased anesthesia risk 
for the patient.
 If conservative treatment fails in 
patients with moderate-to-severe hallux 
rigidus, a first metatarsophalangeal joint 
implant arthroplasty using the In2Bones 
Reference Toe System is an effective 
treatment that permits recovery of first 

metatarsophalangeal joint function. In 
addition to affording excellent 
functional outcomes without a 
non-weight bearing period, this patient 
had higher satisfactions with the left 
foot implant arthroplasty compared to 
the right foot previously fused first 
metatarsophalangeal joint.
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A,B,C - Pre-op radiographic views AP, oblique and lateral respectively. Spurring is 
located circumferential about the 1st MPJ. Joint Space is narrowed with sclerotic 
articular surfaces.  D,E,F - 6 weeks post-op radiographic views AP, oblique and 
lateral respectively. Spurring has been removed, the joint has been resected with 
clean margins and the grommets are aligned with both the angle metatarsal shaft 
and proximal phalanx.
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