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As foot and ankle surgeons, we are very 
fortunate to practice in a time of surgical and medical 
device innovation.  Innovation is key to improved 
patient care, cost containment, and the growth of our 
industry.  Innovation forces us to learn new and 
interesting techniques.  It pushes us to think and 
makes our practice more interesting.
 In this surgical edition of the Podiatry Today 
Supplement, we present several case studies where 
Game Changing Innovation has transformed our 
traditional surgical methods.  Allograft is now firmly 
accepted as a fixation for PIP and bunion surgery.  
Clinically, a bioglass/allograft putty is challenging 
more expensive bio alternatives as cost containment 
becomes more of an issue.  The Lapidus procedure is 
exploding into a variety of techniques and alignment 
methods. The silicone toe has endured many 
challenges and survived the test of time to transform 
into a modern implant and surgical system for those 
patients who prefer not to be fused.  Sterile packed 
implants are seen more and more in the operating 
room.  These implants are traceable and offer the 
patient a clean, sterile and new implant every single 
time.  Lastly, PEEK (polyether ether ketone) has 
become a more utilized material for implants. It is 
x-ray transparent and does not have metal sensitivity 
issues.  
 We are fortunate to practice in this time of Game 
Changing Innovation.  I challenge each of you to 
change with the times and adopt the new technology 
that serves your patients best. 
   

The Time is NowThe Time is Now
GAME CHANGING SURGICAL INNOVATION...
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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 neuroarthropathy, 
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 
metatarsophalangeal 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.

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 (FIGURE 1) 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. (FIGURE 2).

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 cephalo- 
sporin; 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 

Hallux Rigidus Correction When Fusion is 
Not an Option
Nathan C. Graves, DPM, AACFAS,  Aaron Leshikar, DPM

 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 metatarsophalangeal joint. It 
was found to be extremely bulbous 
with large dorsal bony projections, 
limited painful range of motion with 
crepitus to 10° dorsiflexion and 10° 
plantarflexion.
 Radiographic evaluation 3 view 
left foot views revealed good bone 
density, decreased first metatarso- 
phalangeal joint space, dorsal 
osteophyte formation, subchondral 

FIGURE 1

FIGURE 2 - Implant Tray and single use, disposable Instrument Set delivered sterile
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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.

A,C - Pre-op radiographic views AP and lateral respectively. Spurring is located 
circumferential about the 1st MPJ. Joint Space is narrowed with sclerotic articular 
surfaces.  B, D - 6 weeks post-op radiographic views AP, 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.

 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 (FIGURE 3). 
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 (FIGURE 4).

activity. The operated limb is elevated 
and an ice boot applied post- 
operatively 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 50% when compared to the 
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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 metatarso- 
phalangeal joint implant arthroplasty 
using the In2Bones Reference Toe 
System® is an effective treatment that 
permits recovery of first metatarso- 
phalangeal 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 metatarso- 
phalangeal joint.
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which equates to a decreased potential 
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using the In2Bones Reference Toe 
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permits recovery of first metatarso- 
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to affording excellent functional 
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bearing period, this patient had higher 
satisfactions with the left foot implant 
arthroplasty compared to the right 
foot previously fused first metatarso- 
phalangeal joint.

 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 

FIGURE 4 - Anti-rotation Grommets

FIGURE 3
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INTRODUCTION: A 41-year-old 
female presented with a painful 
bunion deformity of the right foot. 
Pre-operative examination showed an 
increased intermetatarsal angle with 
significant hallux valgus and no 
hypermobility. After failing to respond 
to conservative care the decision was 
made to perform a closing base 
wedge bunionectomy to correct the 
intermetatarsal angle and an Akin 
procedure to align the hallux. 
(FIGURE 1). 

PROCEDURE:   A standard dorsal 
linear incision was made over the first 
metatarsophalangeal joint extending 
to the base of the first metatarsal. 
After all of the soft tissue was freed 
from the head of the first metatarsal, 
and the medial exostosis was removed 
with a power saw. A lateral 
capsulotomy was performed by 
releasing the fibular sesamoid 
ligaments, as well as the lateral 
collateral ligaments.
 A metatarsal base wedge 
osteotomy was performed and the 
intermetatarsal angle was reduced and 
temporarily fixed with two K-wires 
from the IBS sterile screw tray which 
would also be used as guide-wires for 
the IBS screws. (FIGURE 2). Two 
2.5mm IBS screws were placed across 
the osteotomy and stable fixation was 
noted. 

 The Akin procedure was then 
performed with the apex directed 
laterally. An approximately 2mm 
wedge of bone was resected and 
removed. The osteotomy was closed 
and the toe was noted to be in a 
straight position. Fixation was 
achieved with a 9mm O.S.2 VP PEEK 
Compression Staple using the simple 
straight forward sterile instrument set 

Akin Fixation with Advanced PEEK 
Compression Device
Roxanne P. Toole, DPM, FACFAS 
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DISCUSSION:  Adding the Akin 
osteotomy to this procedure provided 
a perfect cosmetic correction. The 
O.S.2 VP PEEK staple is radiolucent, 
low profile and easy to use. Excellent 
compression was achieved, and the 
non-metal device is cosmetically 
pleasing to the patient. I have not seen 
problems associated with 
post-operative swelling or rejection 
with PEEK implants. The lack of 
metal in the implant is appreciated in 
the post-op radiographic appearance 
allowing for unobstructed 
visualization of the fusion site. For 
both the surgeon and hospital staff, it’s 
efficient to have everything included 
in the sterile disposable kit. 

FIGURE 1 - Pre-op FIGURE 4 - Post-op w/radiolucent staple

FIGURE 2 - IBS Compression Screw

provided. (FIGURE 3). Intraoperative 
x-rays taken showed excellent 
alignment of the osteotomy site. 
(FIGURE 4). The area was flushed 
with sterile saline and closure was 
performed in the standard fashion. 
 Post-operative management for 
this patient was four weeks 
non-weight bearing followed by 
protected weight bearing for an 
additional three weeks. This was due 
to proximal metatarsal osteotomy. A 
normal akin procedure is typically 
immediate weight bearding with a 
post-op shoe for 4-6 weeks or until 
bone healing occurs.  Rang of 
motion is encouraged beginning 
10-14 Days post-op. 

FIGURE 3
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The Lapidus Phenomenon
The Lapidus bunionectomy has long been a 
useful tool for the surgical correction of  bunion 
deformities. Its long-term stability with very low 
rates of recurrence and its capacity for repositioning 
and correcting a wide variety of intermetatarsal 
angles and frontal plane rotational deformities, have 
widened the appeal of this procedure in recent years. 
The Lapidus bunionectomy can be used to correct 
bunions in juvenile patients (who have reached 
skeletal maturity of the first metatarsal base growth 
plate), patients with anywhere from a modest to very 
large intermetatarsal angles, frontal plane deformities, 
as well as those patients (young and old) who display 
clinical and radiographic hypermobility. 
Contraindications for the use of the Lapidus 
bunionectomy include arthritic degeneration of the 
first metatarsophalangeal joint, skeletal immaturity of 
the base of the first metatarsal diaphyseal plate and 
sensitivity to material used for fixation of the 
deformity. 
 There are a variety of methods for correcting 
and fixating the Lapidus bunionectomy. This series 
provides insight into the surgical tips and pearls for 
this procedure and shows different types of fixation 
devices available to achieve desired results. 

 - Matthew Nielsen, DPM, FACFAS
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CASE REPORT:  A 38-year-old active 
female presents with a progressive 
bunion deformity. Attempts at 
non-operative care including shoe 
gear accommodation and padding had 
been unsuccessful and the deformity 
has continued to progress with time. 
On clinical examination the 
neurovascular status is intact and there 
is no pain or crepitus with range of 
motion at the first MPJ. Clinical 
hypermobility is noted at the first ray 
on exam and there is pain with 
palpation overlying the bunion bump.
Radiographic exam preoperatively 
demonstrates an intermetatarsal angle 
that is 13° (FIGURE 2). The hallux 
abductus angle is 25°. Radiographically, 
as well as clinically, the first MPJ is free 
of any gross signs of arthritic 
degeneration. 

OPERATIVE TECHNIQUE: After 
adequate anesthesia is achieved and the 
appropriate lower extremity is prepped 
and draped in a sterile manner, the 
tourniquet is inflated and a 
longitudinal incision is made over the 
first metatarsophalangeal joint.  A 
medial soft tissue dissection and full 
lateral dissection are undertaken for 
adequate exposure and soft tissue 
release. Special attention should be 
given to the release of the sesamoidal 
ligaments, particularly laterally and just 
proximal to the sesamoids, in order to 
allow relocation of the first metatarsal 
head over the sesamoids when 
correcting the deformity. The medial 
prominence of bone at the first 
metatarsal head is resected. A second 
longitudinal incision is made over the 
first metatarsal-cuneiform joint just 
lateral to the Extensor Hallucis Longus 
tendon. Care must be used in 
dissection to avoid neurovascular 
structures, and particularly the dorsal 
cutaneous nerve. The incision is 

deepened through the capsule and 
periosteum at the first metatarsal base 
and the medial cuneiform. The 
cartilage is then removed from the 
base of the first metatarsal with a 
resection that is essentially limited to 
removing just the cartilage. When 
using a sagittal saw, the cartilage piece 
that is removed resembles a doughnut 
because of the concave nature of the 
base of the first metatarsal. An 
osteotome or curette can be used to 
remove any remaining cartilage within 

the resected bone has been removed as 
often it is difficult to get adequate 
release of the plantar soft tissues and 
they will frequently retain the plantar 
most portion of the bone cut. Copious 
flushing is then done to remove any 
cartilaginous fragments, and joint 
preparation is undertaken through 
fenestration of each side of the joint. A 
2.0 mm drill bit can be helpful in joint 
preparation. The metatarsal is then 
brought into approximation with the 
medial cuneiform while holding the 
correction of the intermetatarsal angle. 
Slight plantar translocation of the 
metatarsal on the cuneiform can 
further assist in ensuring that the first 
ray is not fixed in an elevated position.  
Temporary K-wire fixation is used to 
maintain the position. Fluoroscopic 
guidance can be useful in ensuring 
adequate correction of the deformity 
and improvement of the 
intermetatarsal angle and appropriate 
sagittal position of the 1st metatarsal. A 
Lapidus trial plate from the set is then 
placed over the fusion site for sizing. 
Next, the permanent plate is selected 
with either a straight plate or various 
sized step off plates in order to 
accommodate plantar translocation of 
the metatarsal at the fusion site. The 
plate is then held in place with olive 
wires. Fluoroscopy can assist in 
ensuring optimal position of the plate 
on the bone. The two distal holes in 
the plate are then drilled, measured, 
and filled with locking or non-locking 
screws. Next the pocket slot for the 
transverse compression (non-locking) 
lag screw is drilled using the 
corresponding drill guide, measured 
and filled.  Finally the proximal two 
holes are drilled, measured, and filled 
with locking or non-locking screws. 
Fluoroscopy can then be used to 
ensure the final position. The surgical 
site is then flushed and closed in layers 

Lapidus Bunionectomy with Rotational 
Correction Utilizing a Low-Profile Plate 
with a Transverse Screw
Matthew Nielsen, DPM, FACFAS
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The Lapidus Phenomenon

the central concave portion of the first 
metatarsal base. Care should be taken 
to avoid too radical of a resection at 
the first metatarsal base in order to 
preserve the length of the first 
metatarsal in relation to the metatarsal 
parabola.  A wedge with the base 
oriented laterally is then removed from 
the medial cuneiform. Fluoroscopic 
visualization may be of assistance so as 
to orient the cuneiform cut near 
perpendicular to the longitudinal axis 
of the second metatarsal. Carefully 
remove the resected bone to ensure 
that even the most plantar aspect of 

FIGURE 1 - Lapidus plate with transverse
screw (Std., +1mm, +2mm Steps)



according to surgeon preference and 
dressed with a sterile dressing.

POSTOPERATIVE COURSE:  The 
patient is instructed to remain 
non-weight bearing for the first two 
weeks postoperatively.  Progressive 
range of motion exercises at the first 
MPJ and gentle, progressive scar 
massage begin at approximately two 
weeks postoperatively, (FIGURE 3) as 
soon as the incision is well healed and 
sutures are removed.  At this time the 
patient is then transitioned from 
non-weight bearing into progressive 
weight bearing with a cam walker 
until early clinical and radiographic 
signs of fusion are achieved, typically 
around 6 to 8 weeks. The patient then 
begins progressing into shoe gear to 
tolerance with avoidance of impact 
activities until approximately 10 to 12 
weeks postoperatively. 

CONCLUSION:   The CoLink Lapidus 

plate (FIGURE 1) is an excellent system 
for fixating the Lapidus bunionectomy. 
The interfragmentary compression 
achieved through the transverse screw 
obviates the need for a separate 
interfragmentary screw that is placed 
independent of the plate and hence 
shortens OR time. Another 
characteristic of this plate that is 
superior to competitors is the stability 
and strength of the “wings” adjacent to 
the transverse screw. Additionally there 
is no additional drilling into the bone 
required for setting the plate flush to 
the bone, thus preserving the 
anatomical contour of the bone and 
further sparing OR time. Step off 
plates allow for a customized fit of the 
plate to both sides of the bone. 
Further, individually sterile packed 
plates and screws for the system make 
it an attractive option in both the 
hospital and ambulatory surgery 
setting. 
 The Lapidus bunionectomy will 

continue to be an excellent procedure 
due to its long-term stability and 
predictability in bunion correction 
and the CoLink Lapidus plate system 
continues to improve outcomes related 
to this procedure. 
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FIGURE 2 - AP and Lateral Preoperative radiographs showing increased intermetarsal and hallux abductus angles. 

FIGURE 3 - AP and Lateral radiographs confirm optimal position of the hardware and final position of the foot.  



INTRODUCTION: The following case is 
an example of a Lapidus fusion and 
Akin osteotomy performed using 
CoLag 4.0 Cannulated Compression 
Screws. A 19-year-old female 
presented with a five-year history of 
painful bunions. The patient had 
difficulty walking and performing 
sports, and pain wearing most closed 
toe shoe wear. After conservative 
treatment failed, the pain continued to 
worsen and limit daily activity. The 
patient incidentally also had a second 
toe with a duplicated distal phalanx 
bone which was excised at the same 
time as the index surgery.
 On physical exam the patient had 
normal range of motion of the hallux 
with hyper mobility at the first TMT 
joint.  Radiographic analysis showed a 
hallux valgus angle of 35° and an 
intermetatarsal angle of 17° (Figure 1).
Due to the patient's significant 

deformity, large intramedullary angle, 
increased mobility of the first TMT 
joint, the prominent juvenile bunion 
with a high likelihood of recurrence, 
and persistent pain with most daily 
activities, surgery was offered to the 
patient. The surgical procedure that 
was chosen was a Lapidus fusion with 
an Akin osteotomy. 

Lapidus fusion is completed and the 
intermetatarsal angle is corrected. 
 A second incision was carried out 
dorsal medial over the first TMT joint. 
The joint was exposed and all cartilage 
was removed. Bone was resected from 
the lateral portion of the cuneiform to 
correct the intermetatarsal angle. Care 
was taken to keep the joint in a 
neutral to slightly plantarflexed 
position. Once the joint was prepared 
for fusion and the deformity was 
corrected, three k-wires were placed 
across the joint. Two k-wires were 
placed directly across the first TMT 
joint in a crossing fashion. The third 
k-wire was then placed from the 
medial proximal first metatarsal base 
into the middle cuneiform for 
increased stability of the intercunei- 
form joints and to further correct the 
intermetatarsal angle.
 Once the k-wires were placed in 
the desired position, the depth gauge 
was placed over the k-wire to 
determine the screw length.  The 
corresponding diameter calibrated drill 
was placed over the k-wire and drilled 
to the correct depth.  The appropriate 
size countersink was utilized to allow 
the screw head to sit flush against the 
bone. The 4.0 CoLag Cannulated 
Compression Screws (Figure 3) were 
then placed directly over the k-wires 
and excellent compression was 
obtained. After the first tarsometatarsal 
joint was stabilized, the remaining 
medial eminence was resected. 
 An Akin osteotomy was then 
performed at the  proximal phalanx of 
the hallux and stabilized with a solid 
2.0 lag screw. (Figure 2).The capsule 
was closed with 2.0 Vicryl, and 
subcutaneous tissue and skin were 
closed in typical fashion. A Roger 
Mann bunion dressing was applied and 
the patient was placed into a splint.

First TMT Arthrodesis Utilizing Unique 4.0 
Cannnulated Compression Screws
Keith A. Heier, MD
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FIGURE 1 - Pre-op FIGURE 2 - Post-op

FIGURE 3 - CoLag Cannulated
Compression Screw

PROCEDURE:  A 3-4cm incision was 
made over the medial eminence. The 
nerve was identified and retracted out 
of the way. The capsule was opened 
and the joint was inspected. The 
medial eminence at this point was not 
excised, since in many cases there is 
very little bone to remove after the 

The Lapidus Phenomenon



POSTOPERATIVE PROTOCOL: In 
most cases, the patient is kept 4 weeks 
TDWB in a cast, and then 4 weeks 
WBAT in a short boot. A Roger 
Mann dressing is used for the first 6-8 
weeks. At 8 weeks, the patient is 
transitioned from the boot into thick 
soled shoes and started on a home 
physical therapy program. 

SURGICAL PREFERENCE:  A Lapidus 
fusion is a very powerful technique to 
correct a bunion deformity. There are 
many choices of fixation to assist with 
this technique including: lag screws, 
staples and/or a plate construct. I 
prefer using the CoLag Cannulated 
Compression Screws as my choice of 
fixation for the Lapidus fusion in 
young healthy patients. The advantage 
for me is better direct compression 
across the fusion site and less surgical 
stripping with the screw technique, 
which can help increase the healing 
rate. 
 I chose the CoLag 4.0 cannulated 
screws for two main reasons. The first 
reason is that this screw uses a 1.6 mm 
guidewire. The benefit of this size wire 
is that the surgeon is better able to 
direct the wire into the desired 
position in the bone. Smaller 
guidewires can often be difficult to 
aim, especially in hard bone. The 
second reason to use CoLag screws is 
the added benefit of the double 
compression afforded by the pitch 
differential in the distal and proximal 
threads, and from the screw head. The 
design of this screw should theoreti- 
cally give more compression and 
decrease the chance of loosening of 
the proximal purchase in the bone.
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INTRODUCTION:  The patient is an 
18-year-old female with complaints 
of foot pain at the base of the left 
great toe joint and also difficulty 
wearing shoes.  Previous efforts to 
provide relief include shoe changes, 
oral nsaids, and padding.  She is 
referred for surgical consultation.
She reports a family history of severe 
hallux valgus in a maternal 
grandmother and also her mother, 
both of whom required surgical 
correction. 
 
PHYSICAL EXAMINATION: There is 
lateral subluxation of the left great toe 
joint with a prominent medial first 
metatarsal head.  The medial first 
metatarsal head is tender.  Other sites 
of tenderness are the plantar and 
medial First metatarsal phalangeal 
joint.  The deformity is manually 
reducible.  The hallux is in valgus 
rotation and does purchase the weight 
bearing surface on weight bearing.  
There is mild medial angulation of 
the forefoot at the metatarsal level

RADIOLOGY:  Plain film radiographs 
of the left foot demonstrate an 
increased intermetatarsal angle of 18 
degrees along with an increased 
sesamoid position.  The hallux 
abductus angle is 35°.  There is medial 
angulation of metatarsals 1-5 relative 
to the mid foot (FIGURE 1). 
 
SURGICAL TECHNIQUE:  A Lapidus 
arthrodesis with modified McBride 
bunionectomy was chosen for this 
patient.  The moderate intermetatarsal 
angle coupled with forefoot adductus 
are indications for an aggressive 
reduction of the first intermetatarsal 
angle.  Through a dorsal-medial 
incision the medial collateral ligament 
at the great toe joint was released.  
The medial prominence of bone was 
resected.  The articular surface of the 
first metatarsal had not significantly 
adapted and no distal osteotomy was 
indicated.  The lateral collateral 
ligament was released along with the 

conjoined adductor tendon. A dorsal 
medial incision was made over the 
first tarsometatarsal articulation.  The 
tibialis anterior tendon was identified 
and minimally reflected from the 
proximal medial base of the first 
metatarsal base to facilitate exposure.  
A saw was then used to minimally 

resect the articular surface and 
subchondral bone plate from the base 
of the first metatarsal and the distal 
aspect of the medial cuneiform.  For 
angular correction, the first metatarsal 
was held in a reduced position under 
axial load while the saw was passed 
from medial to lateral across the 

Dynamic Compression Fixation for the 
Lapidus Procedure
Kurt A. Massey, DPM, FACFAS
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FIGURE 1 - Pre-op FIGURE 3 - Post-op

FIGURE 3 - Post-op

The Lapidus Phenomenon



arthrodesis site.  This resulted in 
minimal bone resection and 
shortening of the first ray.  The site 
was irrigated and a 2mm drill was 
used to create drill holes at the 
exposed osseous surfaces.    Two 
separate 0.062 K wires were placed 
temporarily across the first 
tarsometatarsal arthrodesis site at 
converging angles.  The dorsal step off 
at the medial cuneiform was then 
resected with a saw to provide a flat 
surface at the dorsal arthrodesis site.  
One size 15mm NeoSpan SE 
Compression Staple (FIGURE 2) was 
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first two weeks as well.  She was 
placed in a cam walker at Week 2 and 
remained non weight bearing until 
week 8.  (FIGURE 3) images show 
osseous consolidation of the 
arthrodesis site at post op week 8 with 
excellent alignment of the great toe 
joint.  Sesamoid position remained 
well aligned.  At Week 8 the patient 
was allowed to ambulate up to 20 
minutes per hour in a surgical boot.  
At week 12 she transitioned to a 
sneaker and advanced activity as 
tolerated.  ROM exercises were began 
at week 2.  The patient was 
asymptomatic with no edema or 
tenderness at month 5.
  
TIPS
 1. Three staples in two planes 

provides excellent dynamic 
compression and reliable 
consolidation of the Lapidus 
arthrodesis.

 2. Resect the dorsal step off at the 
arthrodesis site to facilitate 
application of the dorsal staple.

 3. Put the dorsal staple in first.  The 
position of the two medial staples 
can be adjusted distally or 
proximally to avoid the legs of 
the dorsal staple if necessary.  

 4. Use a non-absorbable suture to 
close the joint capsule of the 
great toe joint.  Most absorbable 
sutures begin to lose integrity 
before the medial collateral 
ligament has fully healed and loss 
of correction can occur.  

CONCLUSION:  Dynamic compression 
and the slight micromotion available 
with the NeoSpan SE staple can 
provide predictable and faster than 
average consolidation of the Lapidus 
arthrodesis.  The internal fixation is 
low profile and rarely needs to be 
removed following the healing process.  
Non unions are extremely rare in my 
experience using this technique.  

placed in the sagittal plane from a 
superior to inferior direction using 
the drill guides and pins supplied with 
the system.  A tamp was used to fully 
insert the staple.  Then from a medial 
to lateral direction, two additional 
staples were applied across the site in 
the transverse plane in the same 
technique.  After reduction of the 
intermetatarsal angle was verified by 
intraoperative radiographs, the 
temporary fixation wires were 
removed.  
 A small capsulorrhaphy was 
performed at the great toe joint 
capsule was closed with 
non-absorbable and absorbable sutures.  
The sesamoid position was noted to 
reduce using intraoperative fluoroscopy 
and the range of motion of the great 
toe joint was normal.  (FIGURE 3).

Post Op Course:  A surgical bandage 
was changed once at day 4 and 
removed at week 2.  The patient was 
kept in a posterior splint during the 

FIGURE 2 - NeoSpan® SE
15mm Staple and
Inserter

Right: Example of surgical steps for 
application of compression staple.



INTRODUCTION:  The patient is a 
46-year-old female who has had a 
painful bunion deformity of the right 
foot for many years.  The pain is 
aggravated by climbing stairs, exercise, 
pushing off, walking and standing in 
shoes.  Associated symptoms include 
decreased mobility, joint instability 
with hypermobility of the first ray, 
joint tenderness, limping, and 
swelling.  The patient has failed all 
conservative treatment and has been 
recalcitrant to conservative care. 
(FIGURE 1).The decision was made to 
perform a Lapidus bunionectomy 
augmented with BioV Bioactive Glass 
with DBM Putty mixed with bone 
marrow aspirate harvested from the 
calcaneus for grafting the arthrodesis 
site (FIGURE 2).

close the 1-2 intermetatarsal angle.  
The area was flushed with copious 
amounts of sterile saline.  A 2.0 solid 
drill bit was then used to subchondral 
drill the corresponding resected 
surfaces to prepare the fusion site.  
Approximately 2.0 cc of bone 
marrow aspirate was then harvested 
from the calcaneus and placed into 
the BioV bone graft syringe and 
mixed appropriately. (FIGURES 3 - 4). 
To allow time for the fluid to be 
completely absorbed by the powder, 
attention was then drawn to the first 
metatarsophalangeal joint where an 

and as guidewires for the placement 
of two 3.0mm CoLag Screws. 
(FIGURE 6).The CoLag screws were 
placed, one from distal to proximal 
and one from proximal to distal, across 
the first tarsometatarsal joint in the 
standard technique and fashion with 
the predrill, countersink and 
application of the screws. Stable 
compression was noted and 
appreciated upon final tightening of 
the screws.  A low profile 18 mm 
NeoSpan SE compression staple 
(FIGURE 7) was then deployed 
following the simple surgical 
technique, in a dorsomedial 
orientation for active dynamic tension 
over the fusion site.  The area was 
flushed and closure was performed in 
a normal fashion. (FIGURE 8).
 Post-op care includes four weeks 
of non-weight bearing, followed by 
protected weight baring for the 
following 3-4 weeks.

DISCUSSION: BioV Bioactive Glass 
with DBM Putty is a unique and 
cost-effective grafting solution that 
brings together the biologic 
properties of demineralized allograft 
bone and bioactive glass into one 
delivery system.  The combination 
provides both biologic benefits and 

Bone Graft Technique using Bioactive Glass 
with DBM Putty During Lapidus Procedure
Matthew J. Dzurik, DPM, FACFAS

FIGURE 2 - BioV dual syringe

FIGURE 6 - CoLag Screw

FIGURE 7 - NeoSpan SE Staple

FIGURE 3 - BMA harvesting

FIGURE 1 - Pre-op.

FIGURE 4 - mixing in double syringe

FIGURE 5 - BioV being placed into joint
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incision was made through the skin, 
blunt dissection through the 
subcutaneous layer, down to the 
capsular layer making sure all vital 
structures were retracted.  The capsule 
was incised and a McGlamry elevator 
was then used to release all plantar 
adhesions and attachments.  The 
medial eminence was removed via an 
oscillating saw. The area was then 
flushed with copious amounts of 
sterile saline.
 The BioV bone graft was ready 
to be implanted, and placed into the 
first tarsometatarsal joint (FIGURE 5) 
followed by two crossing K-wires 
from the CoLag Screw tray for 
temporary fixation of the fusion site 

The Lapidus Phenomenon

TECHNIQUE:  A longitudinal incision 
was made over the first tarsometatarsal 
joint through the skin, subcutaneous 
skin, and down to the periosteal layers 
taking care to retract all vital 
structures.  The oscillating saw was 
then used to remove the base of the 
first metatarsal and corresponding 
cuneiform in a wedge fashion, with 
the apex medially and base laterally to 



FIGURE 8 - Post-op.
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FIGURE 9: Graph of Alkaline - 
Phosphatase activity demonstrates the 
more robust osteoblast activity in the 
presence of BioV Bioactive Glass with 
DBM Putty
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excellent handling characteristics. 
The unique formula of bioactive 
glass and DBM creates an environ- 
ment for rapid proliferation of new 
bone and a proven safety profile that 
has been demonstrated through years 
of testing in both pre-clinical and 
clinical settings. Clinical work has 
shown greater levels of robust 
osteoblast activity in the presence of 
BioV Bioactive Glass with DPM 
compared to DBM or bioactive glass 
alone. (FIGURE 9). This increased 
osteoblastic activity provides greater 
confidence in the development of 
new bone formation when applied to 
fusion sites.  As surgeons, we are 
always looking for ways to enhance 
our fusions.  With positive clinical 
outcomes and 30 years of scientific 
data for bioactive glass, and the 
excellent handling characteristics, 
BioV is a realizable solution for 
primary and revision fusions.

The History of Bioactive Glass
Developed over 30 years ago, Bioactive 
glass is the first man-made material to 
form a direct chemical bond with 
bone. It is also the first man-made 
material to exert a positive effect on 
osteoblastic differentiation and 
osteoblast proliferation1. Years of 
testing, pre-clinical and clinical work 
have proven the safety and efficacy of 
Bioglass in a clinical setting2. Further 
studies have demonstrated equivalent 
rates of bone growth for Bioglass 
particles and for autograft, and 
reported rapid proliferation of bone in 
contact with Bioglass particles3. 
Because of its proven clinical benefits, 
Bioglass-only implants are currently 
available under a number of different 
brand names. BioV Bioactive Glass 
with DBM Putty is the only product 
that provides the benefits of Bioglass in 
conjunction with the osteo-inductive 
properties of a demineralized bone.

osteoprogenitor cells that give rise to 
enhanced bone regeneration4.

The Osteo-stimulative Effects of 
Bioglass
• Enhanced marrow cell differentiation

-Researchers concluded that the 
dissolution products specific to the 
type of Bioglass found in Bioactive 
Glass with DBM Putty “provided a 
favorable situation for the differentia-
tion of marrow cells to differentiate 
into osteoblast-like cells and a large 
amount of mineralized tissue 
formation”5.

• Increased concentration of critical
growth factors -Human osteoblasts 
showed a 290% increase in IGF-II 
expression when exposed to the 
dissolution products of Bioglass 
compared to control groups. IGF-II 
is a known inducer of osteoblast 
proliferation6.

• Greater population of osteoblasts 
-In the same study as above, osteo-
blast cultures exposed to Bioglass 
dissolution products showed a 155% 
increase in population over those 
grown in the control medium6.

• Faster development of complex mineral-
ization - Researchers concluded that 
“Bioglass has the ability to stimulate 
the growth and osteogenic differen-
tiation of human primary 
osteoblasts”7.

PROLIFERATE - the synergistic 
effect of demineralized bone 
and Bioglass

• Increased Bone Formation -Clinical 
work has demonstrated the synergis-
tic effect of the combined DBM and 
bioglass found in BioV Bioactive 
Glass with DBM Putty. When 
compared against other commer-
cially available DBM pastes, BioV 
Bioactive Glass with DBM Putty 
showed greater levels of new bone 
formation, higher concentrations of 
osteoblasts and an increased presence 
of bone marrow8.

REFERENCES:  1. Xynos ID, Hukkanen, MVJ et al. Bioglass 45S5 Stimulates Osteoblast Turnover and Enhances Bone Formation In 
Vitro: Implications and Applications for Bone Tissue Engineering.  2. Wheeler DL, et al. Effect of Bioactive Glass Particle Size on 
Osseous Regeneration of Cancellous Defects. J Biomed Master Res, 1998, 41(4): p 527-33  3. Krishnan V, Lakshmi T. Bioglass: A Novel 
Biocompatible Innovation. J Advan Pharm Technical Res, 2013, Apr-Jun; 4(2): 78-83  4. Gerhardt LC, Boccaccini A, Bioactive Glass and 
Glass-Ceramic Scaffolds for Bone Tissue Engineering. Materials, 2010, (3): 3867-3910  5. Bosetti M, Cannas M. The Effect of Bioactive 
Glasses on Bone Marrow Stromal Cells Differentiation. Biomaterials, 2005 (26): 3873-3879  6. Xynos I, Edgar A et al. Ionic Products of 
Bioactive Glass Dissolution Increase Proliferation of Human Osteoblasts and Induce Insulin-like Growth Factor II mRNA Expression 
and Protein Synthesis. Biochemical and Biophysical Research Comm., (2000) 276: 461-465  7. Boyan BB, McMillan J, Lohman CH, 
Ranly DM, Scwartz Z. Bone Graft Substitutes: Basic Information for Successful Clinical Use with Special Focus on Synthetic Bone 
Graft  8. NanoFuse White Paper, Data on file at Amend Surgical.

Behavior Upon Implantation
When Bioglass is introduced to an 
aqueous environment such as body 
fluids, there is an immediate dissolu-
tion process and ion exchange with 
the host environment. This results in a 
silica-rich gel layer on the surface of 
each Bioglass particle and an increase 
of ions, specifically P and Ca, in the 
localized area. The silica-rich layer 
rapidly mineralizes into hydroxyapatite 
and chemically bonds to host bone. 
The increased concentration of P and 
Ca then activate gene expression in 

A Closer Look at the Osteo-stimulative
Effects of Bioactive Glass

A Closer Look at the Osteo-stimulative
Effects of Bioactive Glass



INTRODUCTION:  A 42-year old 
female presented with severe pain in 
her left foot.  The patient mentioned 
having an increasingly painful bunion 
deformity for approximately 5 years. 
Clinical examination showed a 
deformity of the 1st metatarso- 
phalangeal joint with pain associated 
under direct palpation. Preoperative 
x-rays revealed the hallux abductor 
angle to be 35° and the IM angle of 
14°.  Note: condition was slightly 
increased upon weight 
bearing.(FIGURE 1). 
 The patient was diagnosed with 
hallux valgus and metatarsus primus 
adductus. An Austin / Chevron 
bunionectomy surgery was 
recommended. The patient 
mentioned that the same opinion was 
given to her by two other surgeons 
who both recommended a metallic 
screw fixation technique. The patient 
did not want a permanent metal 
implant and therefore the AlloAid 
Nail sterile allograft (FIGURE 2) was 
selected.

PROCEDURE: The surgical technique 
was performed with a standard Austin 
/ Chevron approach with the wings 
of the osteotomy being longer than 
originally described (FIGURE 3).   The 

 
POSTOPERATIVE PROTOCOL:  
(FIGURE 4). A bandage and forefoot 
cast were applied.  The patient begins 
immediate partial weight bearing in a 
Cam Walker Boot with passive range 
of motion of the first 
metatarsophalangeal joint beginning 
immediately postop. The cast and 
bandages are removed in one week 
and both are reapplied for an 
additional 10 to 14 days with 
progressive weight bearing.  Sutures 
are removed on the third visit with 
follow-up x-rays.   The patient 
continues to increase weight bearing 
activity as tolerated and will begin 

Bunion Correction with Natural Allograft 
Nail Fixation 

Gary Lepow, DPM, MS, FACFAS

Reamer

Reamer Guide

FIGURE 2 - AlloAid Nail
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FIGURE 3 -  Sequence of surgical 
technique

FIGURE 1 - Pre-op FIGURE 4 - Post-op

longer arm of the osteotomy is 
beneficial to decrease the incidence of 
elevation of the capital fragment, and 
to allow for more room dorsally for 
two fixation devices to be implanted. 
Typically, two 2.8 mm AlloAid Nails 
or one 2.8 and one 2.3 mm AlloAid 
Nails are utilized. Interoperative 
x-rays are taken to confirm the 
correction and placement of the 
allograft fixation.
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physical therapy.   The patient 
continues to utilize the Cam Walker 
Boot with increased weight bearing 
for an additional one to two weeks, 
depending on clinical and 
radiographic findings.  
  
DISCUSSION:  For this procedure, I 
prefer to use the Alloaid Nail because 
it eliminates the risks associated with 
metallic screw fixation and the 
potential need for removing such 
hardware. Most patients do not want 
to have metallic screws permanently 
implanted, and when given the 
choice, typically opt for the allograft 
resorbable implant. 
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AlloAid® Nail (In2Bones).  An 
emerging allograft may provide more 
reliable fixation in small bone 
osteotomies.
 The AlloAid® Nail has 
osteoconductive properties and is 
sterile cortical bone with sterility 
assurance level of 10-6 SAL according 
to the manufacturer In2Bones.  The 
company says the allograft is 
engineered with multiple wedge 
facets that can anchor the nail in the 
bone.
 Gary Lepow, DPM, FACFAS, an 
Associate Clinical Professor at both 
the Baylor School of Medicine and 
the McGovern Medical School – 
UTHealth , has used the AlloAid Nail 
for several years without any 
complications.
 As Dr. Lepow notes, the AlloAid 
Nail is particularly beneficial in first 
metatarsal osteotomies such as the 
Austin or chevron bunionectomy.
 In comparison with other 
fixation devices, Dr. Lepow cites 
several advantages, strength, improved 
sizing and instrumentation, and 
decreased post-op inflammation.
 In2Bones notes the AlloAid® 
Nail is resorbable so there are no 
hardware concerns.  The allograft 
comes in two diameters (2.3mm and 
2.8mm) and 3 lengths ranging from 
16 to 22mm.

Engineered with multiple wedge 
facets designed to anchor the Nail 
in the bone to fix bone segments 
together.

Can a New Allograft 
Enhance Fixation
for Small Bone 
Osteotomies?

FIGURE 5

 Some of the benefits associated 
with the AlloAid Nail, are that it is a 
sterile allograft with osteoconductive 
properties to assist with bone healing, 
and it has been engineered with 
multiple wedge facets that work to 
anchor the nail into the bone. The 
diameters and lengths are specifically 
sized for Chevron / Austin 
osteotomies. Clinical observations 
include less post-op inflammation 
and earlier return to shoe wear and 
low impact activity. Incorporation of 
the graft through creeping substation 
is typically visualized on x-ray and 
CT scanby seven months post- 
surgery.  (FIGURE 5). CT Scan 
confirms 90% incorporation of the 
Allograft Nail at 7 months post-op.  



INTRODUCTION: Surgery was 
performed on a 56-year-old male who 
had been treated for  painful bunion, 
hammer toe and plantar plate 
deformity of the right foot after failure 
to respond to conservative 
nonoperative measures. The patient’s 
pain was aggravated with ambulation 
and shoe gear.
 A radiographic study of right foot 
showed on AP view an increased first 
intermetatarsal angle and a mild 
increase in the hallux abductus angle. 
The tibial sesamoid position was noted 
to be at 4. There was a noted increase 
in the length of the second metatarsal 
compared to the adjacent first and 
third metatarsals. The lateral view 
showed mild elevation of the first ray 
compared to the second ray, and some 
dorsal contracture of the proximal 
phalanx and plantar contracture of the 
middle and distal phalanx of the 2nd 
toe with hammertoe formation.
 Clinical exam showed pain with 
palpation at the medial aspect of the 
first MPJ with no crepitis with range 
of motion and mild tract bound 
phenomenon. Pain presented with 
palpation at the dorsal PIPJ area of 

Hallux Valgus Surgery with Hammertoe 
Correction Using Engineered PIP Allograft 
Fixation
Wayne A. Hurst, DPM, FACFAS

2nd toe and some increase dorsal 
excursion of the proximal phalanx 
dorsally with frontal plane 
manipulation of the digit.
 Since conservative care failed, the 
following procedures were performed: 
 1. Bunionecomy and Chevron 

osteotomy with two CoLag 
Screws for fixation. 

 2. Plantar plate repair and Weil 
shortening osteotomy of the 2nd 
metatarsal with two IBS 
Snap-Off Screws for fixation. 

 3. Hammer toe repair of the 2nd 
digit and arthrodesis of the PIPJ 
with the AlloAid PIP allograft for 
fixation.
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to plantar proximal direction and 
placement was confirmed with 
fluroscopy. Measurement of screw 
length was performed and the 
self-tapping/self-drilling CoLag screws 
were advanced over k-wires.  Once 
the distal threads purchased the far 
cortex and the head of the screws 
purchased the near cortex, stable 
fixation was readily obtained with 
excellent compression.

FIGURE 1 - CoLag Screw

FIGURE 2 - IBS Snap-off Screw

 I have utilized several types of 
headless screws over the years as a 
preferred method of fixation due to the 
lack of dorsal prominence, but I now 
find the CoLag screws (FIGURE 1) to 
have superior compression, especially 
when soft bone is encountered (a 
washer option is available in the set if 
the dorsal cortex is compromised for 
any reason) and find them to have 
minimal dorsal proudness.
WEIL SHORTENING 
OSTEOTOMY:  Once the Plantar 
plate was repaired and the parabola was 

Management and Outcome: 
BUNION CORRECTION: Once 
the IM angle was reduced by 
transposing the capital fragment 
laterally, temporary fixation was 
achieved with a 0.045 K-wire. Two k- 
wires to guide the screws were placed 
across the osteotomy in a distal dorsal 

Pre-op Post-op

adequately reduced utilizing 
fluroscopy for confirmation, two IBS 
Snap-Off Screws: 12mm distal and 
11mm proximally (FIGURE 2) were 
placed perpendicular to the Weil 
osteotomy in a dorsal proximal to 
plantar distal direction. Excellent 
compression and fixation of the 2nd 
metatarsal was achieved.
HAMMER TOE REPAIR:  The head 
of the proximal phalanx and the base 



of the middle phalanx of the 2nd 
digit were prepared for arthrodesis by 
denuding the articular surfaces with a 
sagittal saw. Appropriate drilling was 
then performed in both the proximal 
and middle phalanx to the laser line 
on the corresponding reamer drill bit. 
An angled 2.5 by 16 mm AlloAid PIP 
implant (FIGURE 3) was placed into 
the provided bowed-nose forceps and 
the proximal portion of the implant 
was advanced into the proximal 
phalanx. The middle phalanx was 
then manually compressed onto the 
distal portion of the implant, thereby 
providing stable fixation of the PIP 
arthrodesis site. Fluroscopy of the 
hammertoe repair showed excellent 
alignment and fixation of the 
arthrodesis of the PIPJ. Postop care 
includes adhesive application to the 

FIGURE 3 - AlloAid PIP
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dorsal and plantar aspect of the 
repaired hammer toe and a 
longitudinal dorsal to tip of toe and a 
plantar steri-strip for compression and 
prevention of distraction of 
arthrodesis with post op edema.
I have used various types of hammer 
toe PIP implants over the four to five 
generations of devices commercially 
available for the purpose of stable 
fixation without risking pintract 
infection associated with traditional k 
wire methods. The ease of use with 
this press fit AlloAid PIP implant and 
the fact that it incorporates into 
patient’s native bone over time, makes 
it a superior product to the implants 
derived of metal and other materials. 



t is common practice among
 hospitals and surgical centers to
 re-sterilize unused metal implants, 

such as small plates and screws, 
hundreds and sometimes thousands of 
times before they are implanted in a 
patient.
 Just how many times these metal 
implants undergo reprocessing 
procedures, and how they perform 
post-operatively, is cause for concern 
and discussion. How clean and reliable  
are they?  
 These questions are being 
increasingly raised by practitioners 
and health system administrators 
worldwide:

 Do pre-sterilized, single-use 
implants and instruments have distinct 
advantages over those that are 
repeatedly sterilized? What are the 
risks? And, what are the advantages of 
moving to on-demand pre-sterilized 
implants? 

KNOWN RISKS: 
  Contaminants that remain 
post-sterilization – and can lead to 
inflammation -- are of obvious 
concern. While scrupulous cleaning to 
rid implants and instruments of all 
microorganisms and their possible 
pathogens before they enter an 
operating room is a routine 
procedure, inadequacies can occur if 
all areas of a device are not easily 
accessible. Even after cleaning, 
contaminants can unknowingly 
remain.
 Wear and fatigue are particularly 
important issues with all surgical 
implants. The sterilization procedure 
itself begins the intractable process of 
wear.

STUDIES HAVE FOUND:
 • Cleaning followed by 

sterilization can result in 
altered surface morphology as 
well as chemistry; implants that 
are re-washed and re-sterilized 
are not as clean and do not 
supply the same reliability as do 
new, never-before-opened, fresh 
implants.1  

 • Repeated re-processing can 
increase the potential for 
cross-contamination and leave 
devices inadequately decontam- 
inated. This may damage or
corrode the device potentially 
resulting in fatigue-induced 
failure.2

 • Organic residuals found on 
reprocessed screws and plates 
may stimulate an inflamm- 
atory response. Re-running 
trays of screws and plates does 
leave a potential bioburden 
behind that could lead to 
potential complications.3

 • Visual proof… of 
contamination and corrosion 
caused by repeated 
reprocessing of single-use 
screws in screw caddies … call 
for a change from the routine use 
of screw caddies to individually 
packaged and sterilized plates and 
screws.4

 In response to these concerns, 
In2Bones, a global extremity 
company, designs and manufactures a 
full line of pre-sterilized implants for 

The Move to On-Demand Sterile Implants and  
Instruments: Eliminating Reprocessing Risks
John Wells - Medical Device Executive, In2Bones USA
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Editorial

 “As I became more aware of 
the issues associated with 
implants that have been 
repeatedly reprocessed, I began to 
adopt the use of pre-sterile plates 
and screws into my surgical 
practice.”
 “Waiting for the hospital to 
sterilize implant trays can create 
long delays in my operative 
schedule. I appreciate the ability 
to use sterile on-demand devices 
immediately and have an 
increased peace of mind that any 
potential issues related to 
reprocessing are eliminated.”
          – Travis Hanson, MD
Foot & Ankle Orthopedic Surgery

Houston Methodist Orthopedics 
and Sports Medicine

Images of screw that has undergone 
re-processing on numerous occasions. 
Photo by Surgical Materials Testing 
Laboratory2.

 Critical inspection of the 
cleaning and sterilization process, 
reveal unsettling findings related to 
contamination and implant 
morphology.

In this example, the NeoSys 
Disposable Instruments set includes: 
Drivers, Handle, K-wire selection and 
Guides, Countersink and Depth 
Gauge.



limited space in the O.R.

INTAKE AND PROCESSING 
EFFICIENCIES: Loaner tray intake 
guidelines require multiple steps and 
many hospitals require 48-72hour 
delivery before a scheduled procedure. 
Pre-sterilized implants and trays 
streamline this process on both the 
front and back end:
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®
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Example of a sterile plate and 
compression screw in sterile nested 
tubes including UDI compliant labels.

 • No mislabeling or need to check 
trays for contents.

 • Reduces inventory maintenance.
 • Reduces check-in time and 

allows for convenient delivery.

REDUCED O.R. DELAYS: Any 
hint of contamination ensures 
instruments are returned for 
re-processing, potentially causing 
costly O.R. delays or cancellations. 
Pre-sterilized devices eliminate delays 
due to moisture in the tray, or an 
overlooked, contaminated instrument.

NURSING STAFF EFFICIENCIES:  
There is no doubt that data entry 
encroaches on staff workloads. 
Consider that every tiny plate and 
screw may soon require entry into a 
UDI database and in insurance 

Microscopical images of a new 
unprocessed screw. Photo by Surgical 
Materials Testing Laboratory2.

extremity surgery supplied together 
with single use, implant-specific 
instrumentation.
 All implants are packaged 
pre-sterilized as part of the 
company’s effort to provide 
innovative solutions that meet real 
clinical needs.
 
ADVANTAGES OF PRE-STERILIZED 
DEVICES: While health professionals 
await definitive clinical conclusions, 
they are already recognizing many 
advantages with pre-sterilized 
devices. Among them:

ELIMINATES CONTAMINA- 
TION AND WEAR RISKS: As 
noted previously, re-processed 
implants and instruments are subject 
to contamination, fatigue and wear 
risks2. Pre-sterilized devices put the 
burden of sterility on the device or 
instrument manufacturer.

claims. Pre-packaged, single use 
implants and instruments are already 
identified by UDI numbers 
eliminating the time required to 
search a supplier’s cross reference UDI 
catalog in the surgical theater where 
patient care is the priority.

PROCESSING COST 
REDUCTION: All the expense 
involved in cleaning and sterilization 
should be factored into actual implant 
costs. Pre-sterilized on-demand 
implants may, at face value, have the 
perception of increased cost however, 
factoring in all the potential savings, 
the actual per-unit cost becomes less 
of an issue.

ELIMINATING THE ISSUE. 
FOCUSING ON SAFETY AND 
RELIABILITY AS PRIORITIES:
While more definitive clinical study is 
required on the repeated reprocessing 
of medical implants and instruments, 
health professionals are finding more 
advantages than disadvantages to 
pre-sterilized devices. Considering a 
health system’s need to prevent 
infection, reduce costs, and operate 
more efficiently, the switch to 
on-demand sterile implants and 
instruments makes for quality patient 
care and smart business.

1. Jung Hwa Park, Rene Olivares-Navarrete, Robert E. Baier, Anne E. Meyer, Rina Tannenbaum, Barbara D. Boyan, and Zvi Schwartz, “Effect of Cleaning and Sterilization on Titanium Implant Surface Properties and Cellular Response.” Acta Biomaterialia, 2012 May 8(5): 
pp. 1966–1975.  2. Joanna Ford, R&D Officer, SMTL; Graham Yarlett, HSDU Manager, Royal Glamorgan Hospital; Gill Bailey, Contracts Officer, WHS; Pete Phillips, Director, SMTL, “Single-Use Screws and Plates,” Surgical Materials Testing Laboratory’s Medidex 
Medical Device Index, Feb 18, 2013.   3. Michelle J. Alfa (2012) “The ‘Pandora’s Box’ Dilemma: Reprocessing of Implantable Screws and Plates in Orthopedic Tray Sets,” Biomedical Instrumentation & Technology: Reprocessing, Vol. 46, No. sp12, pp. 55-59.  4. Terry 
McAuley (2016) “Reprocessing of Single-use Screws: A Study on the Effects of Repeated Reprocessing on Single-use Screws in Screw Caddies. Australasian College for Infection Prevention and Control 2016 Conference

INTEROPERABILITY 
ADVANTAGES: Practitioners often 
work from multiple large trays of 
re-sterilized plates and screws. Too 
many trays crowd case carts and back 
tables. Pre-sterilized instrument kits 
are a quarter of the size of regular 
trays, and the surgical team uses only 
what is needed, cutting down on 
waste, minimizing contamination 
risk, while making the most of 
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COLINK® XP PLATING REFERENCE TOE SYSTEM® NEOSPAN SE® STAPLES OS2® VP PEEK STAPLE  
    MTP Cross Joint Plates     1ST MTP Implant      SuperElastic Compression  8-15mm      9mm Compression Staple

ALLOAID® PIP DUAFIT® PEEK IBS® SNAP OFF SCREWS COLAG® COMPRESSION SCREWS
    Engineered Sterile Allograft     Proximal Interphalangeal Implant     2.2 and 2. 7mm Snap Offs       2.0, 2.5, 3.0, 4.0, 5.0 & *6.7mm D

IBS® COMPRESSION SCREWS ALLOAID® Nail COLINK® VIEW LAPIDUS & MTP 5MS™ PLATING
    2.0, 3.0, 3.5, 4.5, 6.5 and 8.0mm    Engineered Sterile Allograft     See Through w/Transverse Screw     4 & 5 Hole Plantar Plates  

NEOSPAN SE HERCULES®  COLINK® XP PLATING VITRIUM® C / E WEDGES BioV™ BP
    Compression Staple  15W-25 mm     H Plate w/ Vitrium E Wedge     Bioactive Glass Implants     Bioactive Glass with DBM Putty

A  G L O B A L  E X T R E M I T Y  C O M PA N Y

In2Bones

Forefoot, Midfoot, Hindfoot & Ankle
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All content contained herein is furnished for informational purposes only.  i2b-USA does not recommend a particular surgical product or procedure suitable for all patients.  Each surgeon must evaluate the appropriateness of a device and corresponding 
techniques based on medical  training, clinical judgment and surgical experience.  The proper surgical technique and/or procedure are the responsibility of the medical professional. Indications, contraindications, warnings, and precautions are listed in implant 


