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As foot and ankle surgeons, we face an ever- 
changing practice environment. Our challenge is to give the best 
patient care while living within the economic bounds of our new 
reality.  Our facilities with an ever-growing focus on their bottom 
line, want us to conform and “stay in our lane” by challenging or 
outright denying new products while trying to improve efficiencies 
and overall outcomes. I say we must economically innovate in order 
to continue the push for improved results and patient satisfaction.  
Although we must work within this environment, we must remain 
the patient advocate for the new and better developments that are 
afforded to our patients and our practices.
 In this edition of Game Changers, we use a case study format to 
take a closer look at how new implant and instrument innovation is 
reshaping our surgical practice.  This innovation provides the tools 
to change the clinical game by increasing efficiency and results, 
without adding additional cost.  Modern manufacturing 
technologies are paving the way to surgical advancements while 
creating new ways to overcome old issues.  One of the simplest 
advancements covered in each case study in this edition is the use of 
sterile packaged implants and single-use instruments.  I like the idea 
of knowing that each sterile implant only touches one patient ever, 
the one who receives it.  Sterile packaged implants and instruments 
save the hospital facilities in processing and logistics costs (some 
have estimated as high as $750 per case) while eliminating the risks 
associated with the traditional methods of reprocessing surgical 
trays. 
 What we’ve learned from the simple move to sterile packaged 
implants is that innovation does not need to be more expensive.  As 
foot and ankle surgeons, we must continue to innovate to improve 
and advance the science of our profession.  We must work with 
industry to develop new concepts that meet the ever-growing 
patient demands and hospital restraints.  If we fail to do so, our 
future hospital administrators will simply say, “stay in your lane” and 
deny access to the game-changing solutions that we deserve. How 
boring is that scenario?  I say, let's innovate! 
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Economical Innovation  

We Must Challenge the Status Quo Through



INTRODUCTION:  Correction of 
bunion deformities in patients with 
high angular deformities, particularly 
in older patients, can present a 
surgical challenge.  Geriatric patients 
commonly have diminished bone 
density,  and therefore in many cases 
are not good candidates for 
osteotomies and internal fixation due 
to high risk of construct failure 
resulting in malalignment or non- 
union.  Many of these patients will 
respond well to total joint replace 
ment with the Reference Toe System® 
(RTS®) 1st MTP Implant. (FIGURE 1)

deformity and the associated limits on 
her lifestyle, the patient requested 
surgical intervention.  Her medical 
history was non-contributory.
Examination revealed a stage IV 
hallux abductovalgus deformity of the 
right foot with a large medial 
prominence of the first metatarsal 
head.  The first ray was noted to be 
moderately flexible.  Weight bearing 
x-rays confirmed the stage IV 
deformity with a significant lateral 
subluxation of the base of the 
proximal phalanx on the first 
metatarsal, and an intermetatarsal 
angle of 20 degrees. (FIGURE 2)  The 
significant deformity and surgical 
options were reviewed with the 
patient.  After lengthy discussion, the 
patient elected for surgical correction.  
Given the patient's age and active 
lifestyle, it was important to return 
her to normal activities as promptly as 
possible.  The plan was to avoid 
osteotomies and prolonged 
immobilization.  Experience suggests, 
when utilizing athroplasty with 
flexible total joint replacement of the 
1st MTP, patients are able to return to 
limited ambulation and activities 
more rapidly.  The implant provides a 
stable scaffold for surrounding soft 
tissue healing, providing a comfortable 
and functional joint.

OPERATIVE TECHNIQUE:  In the case 
of geriatric bunions with high angular 
deformities, careful attention to the 
soft tissue release is paramount.  In 
order to place the hallux in rectus 
alignment and avoid angular stress on 
the implant, the lateral contractures 
must be addressed in a systematic 
fashion.  Prior to placement of the 
implant, range of motion is assessed 
with the grommets and trial sizer in 
place, and with the foot loaded.  If 
during the motion the hallux deviates 
laterally, further release must be 
performed until the lateral forces have 
been eliminated.  This frequently 
includes partial or total release of the 
lateral head of the flexor hallucis 

brevis tendon from its insertion into 
the base of the proximal phalanx. It is 
also helpful to free the medial joint 
capsule and the sesamoid complex 
from the subcutaneous tissues.  Care 
should be taken with this dissection 
to avoid the medial plantar neuro- 
vascular structures.  A curved 
hemostat directed toward the tibial 
sesemoid provides good blunt 
dissection around these structures.  
This dissection will completely free 
the sesamoid complex, and in 
combination with excision of 
redundant dorsal medial capsule, allow 
for significant reduction of the 
angular deformity due to soft tissue 
contractures.  With adequate soft 
tissue release and resection of bone, 
the retrograde force created by the 
hallux on the first metatarsal is 
reduced, facilitating reduction of the 
intermetatarsal angle. In rare cases, the 
first metatarsal has a rigid malalign- 
ment that will not allow the desired 
reduction in the intermetatarsal angle.  
In these cases, a simple medial 
capsulotomy of the first metatarsal 
cuneiform joint will mobilize the first 
metatarsal, allowing for the desired 
correction.  
 When planning for the desired 
post-operative osseous alignment, it is 
helpful to consider the angle created 
by the longitudinal axis of the RTS® 

Correction of High Angular Deformity: A Case Study 
Utilizing the Reference Toe System® (RTS®) 1ST MTP Implant
Eric R. Thuen, DPM, FACFAS
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FIGURE 2 - Pre-op x-ray

FIGURE 1
Reference Toe System 1st MTP Implant

CASE REPORT:  A 78 year old female 
presented with the chief complaint of 
a painful bunion deformity of the 
right foot.  Over the past four years 
she had been treated conservatively 
with appropriate shoes, however, over 
time, she experienced increasing 
deformity and associated pain making 
it difficult to wear shoes.  The patient 
noted that she had begun to alter her 
gait and reduce activities due to the 
painful bunion.  Given her degree of 

FIGURE 3  - Post-op x-ray with
alignments



implant and the longitudinal axis of 
the second metatarsal, rather than the 
1-2 intermetatarsal angle.  Ideally the 
RTS® implant long axis should be 
nearly parallel to the long axis of the 
foot (2nd metatarsal long axis). 
(FIGURE 3)  To achieve this 
alignment, the distal portion of the 
first metatarsal head should be 
resected perpendicular to the long 
axis of the 2nd metatarsal. (FIGURE 
3) This allows the wire guide 
instrument to be positioned so the 
guide wire for the reamer will be 
inserted parallel to the 2nd 
metatarsal.  This positioning of the 
RTS® implant avoids most of the 
angular stress on the implant due to 
osseous malalignment. In this case, a 
number 2 implant was utilized. 
  
POST-OPERATIVE COURSE:  X-rays 
taken at the first post-operative visit 
revealed rectus alignment of the 
hallux and an intermetatarsal angle 
of 10 degrees. (FIGURE 8) It is 
important to note that the implant 

to 2nd metatarsal long axis angle is 
essentially 0. Post-operatively, these 
patients are placed in a post-operative 
surgical shoe for a period of five to 
six weeks with limited ambulation, 
and then gradually increased activities 
during the recovery period.  Passive 
range of motion exercises are 
performed by the patient beginning 
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FIGURE 4 - Cutting Proximal Phalanx FIGURE 5 - Reamer on MetatarsalFIGURE 6 - Reamer on Metatarsal

FIGURE 7 - Implant and Grommets
in place

FIGURE 5 - Wire Guide

at two weeks..  At five to six weeks, 
we switch to athletic shoes.  By three 
months, the patient may return to 
shoes and activities of choice as 
tolerated.  

CONCLUSION:  Today, there are 
multiple options when considering a 
1st MTP total implant.  The 
advantages of the RTS® implant 
include its innovative stem and 
grommet design, which eliminate the 
need for broaching.  The osteotomy 
cuts are straight, so there is no need 
for the use of a cutting guide that 
may require an extra set of hands in 
the operating room. (FIGURE 4)  
Easy to use wire guides (FIGURE 5) 
are provided for use with the 
cannulated reamer (FIGURE 6), so 
accurate placement of the implant 
stems is consistent. (FIGURE 7)  The 
implants and instruments are provided 
in individual sterile, single-use trays. 
This state of the art feature is 
appreciated by the surgical facility, as 
it totally eliminates the need for 
cleaning, processing and sterilization 
of instrumentation.
 Experience suggests that the use 
of total joint implant arthroplasty 
with the Reference Toe System® for 
correction of high angular bunion 
deformities is a simple, reliable and 
consistent alternative to other surgical 
options.  The ability to eliminate the 
deformity while avoiding osteotomies 
and their associated post-op 
restrictions, makes the use of implant 
arthroplasty an excellent choice for 
these patients.

FIGURE 8 - Post-op X-ray

FIGURE 4 - Cutting Proximal Phalanx
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INTRODUCTION: A 16 year old male 
presented with a painful right foot 
Calcaneal-Navicular (CN) coalition 
with a semi-rigid pes planovalgus 
deformity and posterior tibial tendon 
dysfunction. He had a similar 
problem on the left foot which was 
treated successfully with surgery.
 The pain from the right foot 
limited some daily activities and most 
athletic activities. He lived with 

bracing, orthotics and shoe changes 
for many years. He experienced a 
noticeable improvement with 
corrective surgery of the left foot two 
years prior and wished for a similar 
correction on the painful right foot. 
 The physical exam revealed 
painful medial hindfoot and rigid pes 
planovalgus. The patient had a valgus 
hindfoot on weight bearing that did 
not correct with a heel rise maneuver. 
He had pain to palpation around the 
sinus tarsi and pain to the palpation of 
the hypertrophied bone at the 
anterior process of the calcaneus. The 
insertion of the poster tibial tendon 
was thickened and tender to pal- 
pation.  There was a prominent and 
painful Os Tibial Externum at the 
medial border of the Navicular. The 
forefoot appeared to be flexible and 
adapted to the fixed hindfoot valgus. 
(FIGURES 1, 2, 3) 

PROCEDURE: Comprehensive 
Flatfoot Reconstruction 
 With the patient in a supine 
position under regional anesthesia and 
a thigh tourniquet, an endoscopic 
gastroc recession was performed. An 
anterior lateral approach was taken to 
access the CN coalition, keeping the 
dissection anterior without de- 
stabilizing the extensor digitorum 
brevis (EDB) and tarsal canal. 
Aggressive resection of the anterior 
process of the calcaneus and the CN 

coalition was performed. Taking care 
to visualize the free motion of the 
talus, navicular, and calcaneus, the 
EDB muscle was repaired, and the 
incision was closed. 

Comprehensive Flatfoot Correction with Subtalar
Arthroereisis Utilizing Innovative PEEK Implant
Christopher F. Hyer, DPM, MS, FACFAS

lateral incision was closed. 
 A medial approach posterior 
tibial tendon advancement was then 
performed and secured with a suture 
anchor, followed by resection of the 
hypertrophic navicular medial wall 
and of the small Os Tibial Externum. 
The FDL was identified and har- 
vested for later transfer. 
 Stress of forefoot position 
revealed some lingering forefoot 
varus deformity that wasn’t 
completely passively correctible, so 
the decision was made to move 
forward with a Cotton osteotomy. 
The Cotton osteotomy was 
performed after being marked out 
with C-Arm observation. The 
Osteotomy was then teased open and 
a 6mm Vitrium® C Bioactive Glass 
resorbable Wedge implant. (FIGURE 8) 
with BMA was placed into position. 
The construct was then fixated with 

FIGURE 5 - PitStop® has 2 x-ray markers

FIGURE 2 - Lateral Pre-op x-ray Figfure 3 - Sagittal T2 MRI

FIGURE 1 - Pre-op x-ray
FIGURE 4 - PitStop® PEEK Subtalar Implant

SUBTALAR ARTHROEREISIS 
 A small proximal pin hole into 
sinus tarsi was performed using the 
guidewire for the In2Bones PitStop® 

Implant. (FIGURE 4) The implant was 
inserted per the percutaneous 
technique. Care was taken to check 
for adequate supination and 
correction of the hindfoot deformity. 
With the trial implant in place, 
adequate TN coverage was confirmed 
via AP C-Arm x-ray.  The trial was 
then removed and the corresponding 
radiolucent PEEK PitStop®  Implant 
with x-ray markers (FIGURES 5, 6, 7) 
was inserted into position and the 

a Nitinol compression staple 
spanning the bone graft and 
anchored into the opposing bone 
surface.(FIGURES 9, 10)
 The FDL was then transfered up 
and through navicular and back to 
itself. The incisions were closed in a 
normal fashion and the patient was 
placed in a non-weight bearing Jones 
splint.

 

POST OPERATIVE COURSE:  The 
post-operative course included a 
non-weight bearing Jones splint for 
five days post-surgery, followed by a 
non-weight bearing cast for three 
weeks. He graduated to a weight 
bearing boot at three weeks and 
began physical therapy. At seven 
weeks he transitioned into an ankle 
brace and was fully out of the boot 
by week 10. The patient had a full 
return to activity by week 12.



45°

Figues 6 & 7: Illustrated depiction of 

the final position of the PitStop®  
Subtalar Implant
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INTRODUCTION: A 16 year old male 
presented with a painful right foot 
Calcaneal-Navicular (CN) coalition 
with a semi-rigid pes planovalgus 
deformity and posterior tibial tendon 
dysfunction. He had a similar 
problem on the left foot which was 
treated successfully with surgery.
 The pain from the right foot 
limited some daily activities and most 
athletic activities. He lived with 

bracing, orthotics and shoe changes 
for many years. He experienced a 
noticeable improvement with 
corrective surgery of the left foot two 
years prior and wished for a similar 
correction on the painful right foot. 
 The physical exam revealed 
painful medial hindfoot and rigid pes 
planovalgus. The patient had a valgus 
hindfoot on weight bearing that did 
not correct with a heel rise maneuver. 
He had pain to palpation around the 
sinus tarsi and pain to the palpation of 
the hypertrophied bone at the 
anterior process of the calcaneus. The 
insertion of the poster tibial tendon 
was thickened and tender to pal- 
pation.  There was a prominent and 
painful Os Tibial Externum at the 
medial border of the Navicular. The 
forefoot appeared to be flexible and 
adapted to the fixed hindfoot valgus. 
(FIGURES 1, 2, 3) 

PROCEDURE: Comprehensive 
Flatfoot Reconstruction 
 With the patient in a supine 
position under regional anesthesia and 
a thigh tourniquet, an endoscopic 
gastroc recession was performed. An 
anterior lateral approach was taken to 
access the CN coalition, keeping the 
dissection anterior without de- 
stabilizing the extensor digitorum 
brevis (EDB) and tarsal canal. 
Aggressive resection of the anterior 
process of the calcaneus and the CN 

coalition was performed. Taking care 
to visualize the free motion of the 
talus, navicular, and calcaneus, the 
EDB muscle was repaired, and the 
incision was closed. 

lateral incision was closed. 
 A medial approach posterior 
tibial tendon advancement was then 
performed and secured with a suture 
anchor, followed by resection of the 
hypertrophic navicular medial wall 
and of the small Os Tibial Externum. 
The FDL was identified and har- 
vested for later transfer. 
 Stress of forefoot position 
revealed some lingering forefoot 
varus deformity that wasn’t 
completely passively correctible, so 
the decision was made to move 
forward with a Cotton osteotomy. 
The Cotton osteotomy was 
performed after being marked out 
with C-Arm observation. The 
Osteotomy was then teased open and 
a 6mm Vitrium® C Bioactive Glass 
resorbable Wedge implant. (FIGURE 8) 
with BMA was placed into position. 
The construct was then fixated with 

FIGURE 6

FIGURE 7

FIGURE 8 - Vitrium® C Wedge

FIGURE 9 - AP Post-op x-ray

FIGURE 10 - Lateral Post-op  x-ray

SUBTALAR ARTHROEREISIS 
 A small proximal pin hole into 
sinus tarsi was performed using the 
guidewire for the In2Bones PitStop® 

Implant. (FIGURE 4) The implant was 
inserted per the percutaneous 
technique. Care was taken to check 
for adequate supination and 
correction of the hindfoot deformity. 
With the trial implant in place, 
adequate TN coverage was confirmed 
via AP C-Arm x-ray.  The trial was 
then removed and the corresponding 
radiolucent PEEK PitStop®  Implant 
with x-ray markers (FIGURES 5, 6, 7) 
was inserted into position and the 

a Nitinol compression staple 
spanning the bone graft and 
anchored into the opposing bone 
surface.(FIGURES 9, 10)
 The FDL was then transfered up 
and through navicular and back to 
itself. The incisions were closed in a 
normal fashion and the patient was 
placed in a non-weight bearing Jones 
splint.

 

POST OPERATIVE COURSE:  The 
post-operative course included a 
non-weight bearing Jones splint for 
five days post-surgery, followed by a 
non-weight bearing cast for three 
weeks. He graduated to a weight 
bearing boot at three weeks and 
began physical therapy. At seven 
weeks he transitioned into an ankle 
brace and was fully out of the boot 
by week 10. The patient had a full 
return to activity by week 12.



INTRODUCTION:  A middle age male 
presented with a large bunion 
deformity and a moderate sub 2nd 
metatarsal hyperkeratosis and 2nd toe 
hammer toe left foot. (FIGURE 1)

LOWER EXTREMITY PHYSICAL 
EXAM REVEALS:
Vascular: Intact palpable pedal pulses, 
good capillary fill time and good and 
symmetrical hair growth bilaterally. 
Nuero: Intact epicritic sensation 
bilaterally. 
Dermatologic: Hyperkeratosis sub 2nd 
metatarsal left, inflamed 1st metatarsal 
phalangeal joint left, and proximal 
interphalangeal joint 2nd toe left. 
Muscle Skeletal: Ankle joint 
contracture - Gastrocnemius equinus 
contracture. 
Orthopedic: HAV deformity, unstable 
Tarsal-Metatarsal-1 (TMT-1), dorsal 
extensor contracture at the 2nd MTP 
left and flexion contracture at the  
PIPJ 2 left.  
Conservative Treatment: The patient 
attempted wider and many different 
shoe modifications.  Due to the 
deformity he did not want to try 
other forms of shoe gear as he 
realized this was a bony deformity 
and desired a surgical correction of 
the “bunion and hammer toe” as this 
was painful with standing, ambulation 
and wearing shoe gear.  

SURGICAL DECISION MAKING: Due 
to the ankle joint (gastrocenmius 
equinus) and unstable TMT-1, 2nd 
hammer toe and painful sub 2nd 
metatarsal hyperkeratosis, the decision 
was made to perform a gastrocnemius 
recession, Lapidus Bunionectomy 
with a “Home Run” screw (inter- 
fragmentary compression screw) with 
a medial based locking plate.  
Additionally, an extensor digitorum 
bravis tendon was transferred into the 
extensor digitorum longs tendon of 
the 2nd toe as well as a complete 
capsulotomy of the 2nd MTP and a 
flexor digitorum longus tendon 
transfer into the extensor hood of the 
2nd toe with temporary k-wire 
fixation.

PROCEDURE: An incision is made 
over the metatarsal–cuneiform joint 
approximately 4 to 6cm in length. 
There is no incision at the level of the 
first metatarsophalangeal joint or in 
the IM joint space. The tarsal- 
metatarsal incision is deepened in the 
same plane using sharp and blunt 
dissection. All bleeders are identified 
and ligated as necessary. The incision 
is carried down exposing the 
metatarsal–cuneiform joint. The 
tarsal–metatarsal ligaments are 
resected using a rongeur exposing the 
joint. Two mini Hohman retractors 
are used for the soft tissue retraction 
and the articular cartilage of the 
metatarsal–cuneiform joint are 
resected. The initial joint resection is 
performed on the first metatarsal 
articular surface. The first metatarsal 
articular surface is denuded first as this 
is the most distal and the most 
unstable segment. This resection is 
made perpendicular to the long axis 
of the first metatarsal and parallel to 
the existing metatarsal base. There is 
no correction made within the first 
metatarsal segment, as there is no 
deformity in the first metatarsal of an 
untreated hallux valgus/metatarsal 
primus varus deformity. Thus, the 
articular joint resection needs to be 

kept consistent and parallel with the 
natural occurring anatomy. The base 
of the first metatarsal is concave; 
therefore, the amount of cartilaginous 
resection on the base of the first 
metatarsal will need to be slightly 
greater than the amount on the 
convexity of the natural occurring 
articular surface of the cuneiform. 
The corrective articular resection is 
made at the distal aspect of the 
convex-shaped cuneiform. The 
correction is made in the transverse 
plane and the frontal and sagittal 
planes are later corrected via 
reduction and appropriate positioning 
of the tarsal–metatarsal joint.
 Prior to reducing the joint into 
the appropriate desired position, a 
significant amount of time should be 
spent with joint preparation to ensure 
good bone healing. The metatarsal 
base and distal cuneiform as well as 
the medial aspect of the second 
metatarsal base are prepared. It is 
imperative that the surgeon is diligent 
to ensure that the subchondral plate is 
penetrated demonstrating good 
bleeding at both the metatarsal and 
cuneiform. The medial cortex of the 
base of the second metatarsal is 
debrided with a pituitary rongeur. 
The joint preparation is extremely 
important in efforts to obtain a bony 
union and to avoid a delayed union or 
nonunion. The recommended joint 
preparation techniques consist of the 
use of an osteotome and mallet, a 
2mm drill bit, a bone pic, and a 
high-speed burr.
 Next, the frontal plane is 
addressed. The surgeon derotates the 
hallux out of valgus in order to get 
the nail plate to be parallel with the 
ground. This derotation allows for the 
entire hallux, sesamoid, and first 
metatarsal complex to be rotated from 
a position of valgus and into a neutral 
position as one unit. This rotation will 
be clinically evident at the tarsal- 
metatarsal joint as well as the MTP 
under fluoroscopy and clinically. 
Because there is no dissection at the 
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The Lapidus Bunionectomy:  Three Plane Correction with Same Day Weight 
Bearing, Without the Need for a Lateral Release or a Medial Eminence Resection
Lawrence A. DiDomenico, DPM, FACFAS

FIGURE 1 - Pre-op x-ray



first metatarsophalangeal joint 
(medial eminence resection or 
sesamoidal dissection), the 
maintenance of the soft tissues allows 
the hallux, sesamoids, and metatarsal 
to function as one unit. The sesa- 
moid correction can be observed 
under fluoroscopy at this time.  If the 
surgeon does perform a lateral 
release or a medial eminence 
resection, the surgeon will destabilize 
the 1st MTP and will not be able to 
perform the correction with 
manipulation only.
 The sagittal plane reduction 
technique is performed by stabilizing 
the hind foot, while the surgeon 
dorsiflexes the first metatarsopha- 
langeal joint initiating the windless 
mechanism. This hind foot stability 
allows the surgeon to apply 
retrograde forces to the plantar 
tarsal–metatarsal joint and allows for 
the first metatarsal to plantarflex to a 
natural occurring level parallel with 
the lesser metatarsals. Once the 
surgeon has the hallux, sesamoid, and 
metatarsal rotated to a neutral 
desirable position (frontal plane 
reduction), and the first metatarsal 
sagittal plane corrected, the surgeon 
can use his or her thumb against the 
first metatarsal to manually reduce 
the first intermetatarsal angle in the 
transverse plane. The surgeon must 
ensure that the first metatarsal is in 
the desired position, which is 
essentially rotated out of valgus, and 
parallel with the second metatarsal in 
both the transverse and sagittal 
planes. In many cases, a Weber clamp 
may be used to assist, increase, or 
maintain the reduction. When using 
the Weber clamp, the surgeon must 
be sure not to change the sagittal 
plane relationship between the first 

and lesser metatarsals. Next a 2.0 inch 
smooth k-wire is used to stabilize the 
reduction and position. The first 
k-wire is positioned from the central 
proximal one-third of the first 
metatarsal into the cuneiform. 
Because of appropriate positioning of 
the tarsal-metatarsal joint, it is not 
unusual to see dorsal gapping at the 
tarsal-metatarsal joint. Subsequently, 
while maintaining position in all  
three planes a second k-wire is 
inserted into the medial first 
metatarsal head and into the second 
metatarsal and lesser metatarsals; this 
serves to prevent derotation in the 
frontal plane, maintains the sagittal 
plane and preserves the reduction in 
the transverse plane. If the surgeon 
feels a need to obtain more 
correction in the frontal plane, the 
k-wire can be inserted into the first 
metatarsal medial and lateral cortex 
with the k-wire in the direction of 
inferior medial to superior lateral. 
Once the k-wire penetrates the far 
cortex of the first metatarsal, the 
k-wire can be used as a rotation 
device and rotate the metatarsal into 
more of a neutral position and insert 
the k-wire into the lesser metatarsal 
to stabilize the position. The position 
is checked both clinically as well as 
under fluoroscopy to confirm 
acceptable alignment. (FIGURE 2)
 The recommended fixation 
techniques consist of interfrag- 
mentary compression screw and a 
medial based locking plate. The 
interfragmentary compression screw 
is the most important screw of the 
construct; this is often referred to as 
the “home run screw”- Sigvard  T. 
Hansen, MD.  A trough is created into 
the mid-dorsal side of the first 
metatarsal approximately in the 

and lesser metatarsals. Next a 2.0 inch 
smooth k-wire is used to stabilize the 
reduction and position. The first 
k-wire is positioned from the central 
proximal one-third of the first 
metatarsal into the cuneiform. 
Because of appropriate positioning of 
the tarsal-metatarsal joint, it is not 
unusual to see dorsal gapping at the 
tarsal-metatarsal joint. Subsequently, 
while maintaining position in all  
three planes a second k-wire is 
inserted into the medial first 
metatarsal head and into the second 
metatarsal and lesser metatarsals; this 
serves to prevent derotation in the 
frontal plane, maintains the sagittal 
plane and preserves the reduction in 
the transverse plane. If the surgeon 
feels a need to obtain more 
correction in the frontal plane, the 
k-wire can be inserted into the first 
metatarsal medial and lateral cortex 
with the k-wire in the direction of 
inferior medial to superior lateral. 
Once the k-wire penetrates the far 
cortex of the first metatarsal, the 
k-wire can be used as a rotation 
device and rotate the metatarsal into 
more of a neutral position and insert 
the k-wire into the lesser metatarsal 
to stabilize the position. The position 
is checked both clinically as well as 
under fluoroscopy to confirm 
acceptable alignment. (FIGURE 2)
 The recommended fixation 
techniques consist of interfrag- 
mentary compression screw and a 
medial based locking plate. The 
interfragmentary compression screw 
is the most important screw of the 
construct; this is often referred to as 
the “home run screw”- Sigvard  T. 
Hansen, MD.  A trough is created into 
the mid-dorsal side of the first 
metatarsal approximately in the 

Game Changers  •  March 2019 Supplement  •  Podiatry Today
®

   11

FIGURE 2 - Intra-operative x-rays FIGURE 3 FIGURE 4

proximal one-third to one-half of the 
metatarsal. The first dill is a 3.5mm 
for a 3.5mm cortical screw and is 
drilled into the first metatarsal.  The 
next drill is a 2.5mm drill and this is 
drilled into the first metatarsal and 
penetrates and exits out of the plantar 
inferior medial cuneiform.. The next 
drill is a 2.5mm for for the 3.5mm 
cortical screw. The drill is aimed for 
the inferior, medial aspect of the 
cuneiform (based on the shape of the 
cuneiform, the largest cross section of 
bone is in the medial cuneiform). This 
screw should have a bicortical 
purchase; this screw provides 
interfragmentary compression and 
leverage. (FIGURE 3) The interfrag- 
mentary compression will create an 
excellent reduction at the base of the 
tarsal-metatarsal joint most often 
leaving some dorsal gapping of the 
tarsal-metatarsal joint.  Next, a 
locking plate is used in conjunction 
with an interfragmentary compression 
screw.  (FIGURE 4) The plate is 
applied to the medial first metatarsal- 
cuneiform joint. Following the 
insertion of the home run screw, the 
initial screws are placed proximal in 
the medial cuneiform of the plate.  If 
there is intercuneiform instability 
noted, the arthrodesis of the inter- 
cuneform is performed and the 
proximal screws are placed across the 
intercuneiform joint into the medial 
cuneiform within the plate in 
combination of locking and 
nonlocking screws. The distal screws 
are placed into the metatarsal with a 
combination of locking and 
non-locking screws. An interfrag- 
mentary compression screw can be 
applied within the plate from medial 
to lateral into the second and/or 
lesser metatarsals and/or tarsals. This 
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The Lapidus Bunionectomy - continued
Lawrence A. DiDomenico, DPM, FACFAS

interfragmentary compression allows 
the surgeon to reduce the IM angle 
well as the plate essentially becomes 
an excellent reduction tool acting 
similar to a large washer. The 
construct should be checked under 
fluoroscopy to confirm adequate 
reduction.
 Attention is directed to the 
lateral aspect of the calcaneus where a 
small stab incision is made in the 
resting skin line that is posterior and 
inferior to the sural nerve and the 
peroneal tendons.  A Freer elevator is 
inserted in the incision, freeing the 
periosteum medially and laterally 
exposing the lateral wall of the 
calcaneus. A 3.5mm drill was used to 
penetrate the lateral cortex. With this 
done, a curette is inserted into the 
calcaneus, allowing for harvesting of 
cancellous bone from the lateral 
aspect of the calcaneus.
 The dorsal gap of the tarsal- 
metatarsal is packed tightly with 
autogenous bone graft and serves as a 
shear strain–relieved bone graft. The 
construct is checked under fluoro- 
scopy and the wound is closed with 
typical deep and skin wound sutures. 
(FIGURE 5)
 The postoperative course is 
dictated by the construct. It has been 
the experience of the author to 
weight bear  patients with this 
construct in a CAM boot the same 
day as surgery.

POST-OP COURSE:  Serial 
radiographs are taken at 
approximately every 3 weeks.  
Physical Therapy can begin at 
approximately 3-4 weeks post 
operatively.

RESULTS: The results are very 
friendly for both the patient and the 
surgeon as there is only “one true 
incision” on the foot at the TMT-1.  
The harvesting of the calcaneal graft 
is a small stab incision and there is no 
lateral release or medial eminence 
resection performed.
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DISCUSSION: It is the authors belief 
this is the best bunionectomy that can 
be performed on patients who suffer 
from HAV deformities.  This is the 
only procedure where a three-plane 
deformity correction can be made 
without invading the vascularity of 
the bone and incising the periosteum.  
In the authors experience, when there 
is a HAV deformity, there is no need 
to cut a straight bone and make it 
“crooked” to get rid of the bunion 
(other procedures).  Inherently it 
makes no sense. Stabilizing and 
arthrodesising the TMT-1 provides a 
stable, long term correction.  If the 
reduction is done well the patient 
should not experience a recurrence of 
the HAV deformity.  Because of these 
reasons and the friendly post- 
operative course for both the patient 
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FIGURE 5 - Post-op x-ray
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and the surgeon this is the primary 
procedure for bunion correction.
 The technology of using a low 
profile medial based locking plate 
like the CoLink® Lapidus Plate 
(FIGURE 6) in combination with a 
“home run” screw allows for early 
weight bearing and for a great 
reduction of the deformity.
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FIGURE 6 - CoLink® Lapidus Plate



CASE REPORT:  A 43 year old active  
male presented with a painful first 
metatarsophalangeal joint. He had pain 
on range of motion and while in shoe 
gear.  There was a significant osteo- 
chondral defect noted prior to surgical 
intervention.  The patient failed all 
conservative treatment and opted for 
surgical correction by arthrodesis of 
the joint. (FIGURES 1, 2)

PROCEDURE:  With the patient placed 
in the supine position, a pneumatic 
thigh tourniquet was placed about the 
right thigh. A curvilinear incision was 
made over the first metatarsopha- 
langeal joint through skin and 
subcutaneous tissue down to the 
periosteal layer, making sure to retract 
all vital structures. The first metatarso- 
phalangeal joint was exposed with 
ligamentous attachments transected to 
gain access to the joint.  With direct 
visibility of the joint, the patient was 
noted to have greater than 60% 
cartilage loss.  Due to the significant 
cartilage loss, cup and cone reamers 
from the CoLink® tray were used to 
remove all remaining cartilage to 
subchondral bone. Subchondral 
drilling into the first metatarsal and 

proximal phalanx of the great toe was 
performed via a 2.0mm drill bit to 
create a healing response. The 6-hole 
CoLink® View dorsal plate by 
In2Bones was then temporized via 
two olive wires under fluoroscopic 
guidance.  (FIGURE 3)The two distal 

was noticed  and AP and Lateral radio- 
graphs were taken to confirm the 
optimal position of the hardware and 
final position of the foot.(FIGURES 5, 
6)
 The incision was closed in 
normal fashion from deep to 
subcutaneous to skin using 3-0 
monocryl suture, 4-0 monocryl suture, 
and 3-0 nylon suture, respectively. The 
incision was then covered in a sterile 
compressive dressing and, placed in a
4 inch ACE wrap and a flat 
post-operative shoe.

POST-OP COURSE:  Post-operative 
care includes four weeks of 
non-weight bearing, followed by 
protected weight bearing for the 
following 3-4 weeks as tolerated. 
 
DISCUSSION: First metatarso- 
phalangeal joint (MTP) arthrodesis is a 
proven and viable surgical procedure 
to relieve pain and correct deformities 
within the MTP joint caused by 
injury, arthritis or genetic defect. The 
application of a dorsal plate and lag 
screw has been a widely accepted 
construct for over a decade, since the 
advent of low-profile anatomically 
designed locking plates. The CoLink® 
View is a valuable advancement for 
this procedure due to the x-ray 
transparent PEEK Hub that allows for 
the placement of a robust 3.5mm 
transverse lag screw to compress the 
fusion site. By applying the PEEK hub 
over the fusion site, the surgeon has 
greater visibility during the healing 
process compared to tradition all metal 
plates which can restrict visualization 
in certain x-ray views. 

First Metatarsophalangeal Joint Arthrodesis with Low-Profile
Plate and Dynamic PEEK Hub for Transverse Screw Placement 

Matthew J. Dzurik, DPM, FACFAS
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FIGURE 3 - CoLink® View MTP 6-hole

FIGURE 1 - Pre-op FIGURE 2

FIGURE 5 - Post-op FIGURE 6

locking screws were then placed with 
use of the threaded drill guides, corre- 
sponding drill, and screwdriver. The 
appropriate drill guide was used to 
pre-drill the transverse compression 
screw hold from dorsal-distal to 
plantar-proximal.  The 3.5mm 
transverse screw was initated through 
the PEEK Hub in the plate from 
dorsal-distal to plantar-proximal, and 
good compression at the first MTPJ 
was achieved. The three proximal 
locking screws were then placed in a 
standard technique and fashion with 
pre-drill and application of the screw. 
(FIGURE 4) Flush screw placement 

FIGURE 4FIGURE 4



INTRODUCTION:  Bunions are one of 
the most common foot and ankle 
deformities seen in daily practice. 
Often the patient presents with 
discomfort in shoe gear, soft tissue 
irritation, poor toe purchase, and 
biomechanical imbalance. By 
definition, they are progressive in 
nature. A recent meta-analysis of 
almost 500,000 participants estimated 
that hallux valgus was found in 23% 
of adults aged 18-65 years and over 
33% in elderly people aged over 65 
years1. It is often the active person 
who most requires correction with a 
goal of removal of pain, restoration of 
a biomechanically sound 1st ray, and 
the ability to return to normal daily 
activities without symptoms. 
Although common, complete 
understanding and attempts to address 
the deformity vary greatly between 
treating physicians. This is 
demonstrated by the long list of 
surgical methods available to the 
surgeon and is further indicated by 
the emphasis in triplane correction in 
current foot and ankle literature. One 
of the most common methods to 
surgically treat a symptomatic bunion 
is with a distal metaphyseal osteotomy 
or DMO. The DMO, although not 
necessitating internal fixation, is most 

commonly treated with fixation 
devices to maintain the position of 
the corrected osteotomy until 
completely healed. At that time, the 
internal hardware serves no further 
purpose. It should be stated, however, 
that given the natural history of 
bunion deformities and their 
association with flatfeet, global foot 
pathology should be evaluated prior 
to focus exclusively on the bunion as 
a primary pain generator.

CASE HISTORY: A middle-aged, 
otherwise healthy female patient 
presented with bilateral hallux valgus 
to our clinic. On exam, a stable 
medial column was present with a 
chief complaint of bump pain noted 
to the medial 1st MPJ. Radiographs 
revealed a moderate increase in the 
intermetatarsal angle as well as the 
hallux valgus angle. (FIGURES 1, 2) A 
metatarsal parabola within normal 
limits and tibial sesamoid position of 
four was noted. On the lateral 
projection, a mildly elevated 1st ray 
was also appreciated. All of which 
clinically correlate with a mild to 
moderate bunion deformity. Initially, 
nonoperative treatment was rendered 
including anti-inflammatory drugs, 
padding, modifications in shoe gear, 
and orthosis. Following careful 
consideration by the patient, surgical 
scheduling was pursued for correction 
of the left foot with intentions to treat 
the symptomatic right foot in a staged 

fashion following adequate 
rehabilitation.

PROCEDURE: For the purpose of this 
discussion, we will focus our attention 
to the surgical technique and hard- 
ware choices to fixate a DMO using 
the AlloAid® Nail. (FIGURE 3) An 
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FIGURE 3 - AlloAid® Nail

incision is made about the 1st MPJ 
medial and parallel to the EHL 
tendon. The incision is then deepened 
via sharp and blunt dissection. All 
bleeders are cauterized and ligated as 
necessary. Attention was then directed 
to the interspace where the lateral 
joint capsule is incised. Then the deep 
transverse ligament, the conjoined 
tendon, and the fibular sesamoidal 
ligament are released. Following 
complete and adequate lateral release, 
a medial capsulotomy is performed in 
line with the skin incision and the 
capsular and periosteal tissues are 
reflected. Next, an oscillating saw is 
used to resect the hypertrophic 
medial eminence. An axis guide pin is 
then placed into the metatarsal head 
and a modified chevron osteotomy is 
completed. The wire is removed and 
the capital fragment is allowed to shift 

Bunion Correction with Distal Metaphyseal Osteotomy 
and Akin Procedure
Amber M. Shane, DPM, FACFAS and Joshua A. Sebag, DPM

FIGURE 1 - Pre-op FIGURE 2



laterally. Once clinically and 
radiographically confirmed in 
appropriate position, provisional 
k-wire fixation is placed in 
preparation for definitive fixation. 
The AlloAid® Nail is available in two 
diameters and in three lengths in 
common with those most frequently 
used when placing screws. Based on 
patient bone stock, physician 
preference, and surgical needs the 
appropriate implant and the size 
specific reamer are passed from it’s 
sterile packaging to the field with a 
drill guide. In this patient, the larger 
diameter and intermediate length 
implant (2.8mm x 18mm) was used. 
In standard fashion, the drill was used 
to create a bone tunnel to accept the 
AlloAid® Nail making sure to use the 
drill guide as it correlates with laser 
hash marks on the drill bit to ensure 
proper drill depth is achieved. The 
corresponding AlloAid® Nail was then 
gently inserted into the drill hole, 
being sure to orient the device 
co-axial with the drill hole, avoiding 
torque or bending forces where 
possible. Once inserted, the provided 
tamp is used to fully seat the implant 
to the level of the dorsal metatarsal 
cortex. Any remaining allograft 
exposed is then cut to the level of the 
cortex, thus avoiding prominence. 
The AlloAid® Nail has wings which 
create a secure and positive feeling as 
the implant is driven into the bone. 
Typically, the first implant is placed 
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into the most stable position 
allowable by the osteotomy. A second 
AlloAid® Nail is then placed, ideally 
parallel to the first fixation device, to 
assist overall stability and discourage 
rotational forces. (FIGURE 4) Once 
the osteotomy is evaluated and noted 
secure, the remaining shelf of bone is 

resected, redundant capsular tissues 
removed, and the wound is irrigated. 
An adjunctive Akin osteotomy to the 
hallux utilizing the OS2®  VP Staple 
(FIGURES 5-6) was performed in this 
case to further assist alignment of an 
incongruent cartilaginous joint 
surface at the 1st MPJ. Layered 
closure is performed in any fashion 
desired by the surgeon. 

DISCUSSION:  The distal metaphyseal 
osteotomy, DMO, is a work horse 
corrective bunion procedure for 
many foot and ankle surgeons. It is 
almost universally appreciated as an 
important method for surgical 
treatment of symptomatic hallux 
valgus given its inherent stability and 
reproducibility. With the AlloAid® 
Nail, there are several advantages over 

FIGURE 6 - OS2® VP PEEK Staple

FIGURE 4 - Post-op FIGURE 5 - Post-op

OS2® VP
 Staple

AlloAid® Nails

 

other fixation devices, namely 
metallic implants when fixating a 
bunion.

ADVANTAGES
1. Radiolucent with decreased visual 

obscurity allowing for monitoring 
of bone healing during the 
perioperative period 

2. Osseus incorporation is possible, 
due to the osteoconductive and 
osteoinductive properties at the 
fixation site

3.  Ease of implantation with 
time-saving steps versus a stepwise 
screw placement technique

4.  Resorbable, thus avoiding potential 
ancillary hardware removal 
procedures

5.  Revision osteotomy is possible as 
the metatarsal is composed only of 
bone without any hardware created 
bone voids

6. Viable alternative in patients with 
known metal allergy

Reference:
1. Nix, S., Smith, M., & Vicenzino, B. (2010). 
Prevalence of hallux valgus in the general 
population: A systematic review and 
meta-analysis. Journal of Foot and Ankle 
Research, 3(1). doi:10.1186/1757-1146-3-21   



INTRODUCTION: 80 year old female 
slipped and turned her left ankle on 
the ice.  She came to the emergency 
room and was diagnosed with a tri 
malleolar ankle fracture. (FIGURES 1, 2) 

SURGICAL DECISION MAKING: The 
ankle fracture was reduced in the 
emergency room and placed into a 
posterior splint following post-reduction 
ankle films. A compressive bandage was 
applied to control the adema.  She was 
admitted and the plan was to take her to 
surgery the next day if her soft tissue 
envelope was maintained and intact. 

Trimalleolar Ankle
Fracture Repair  
Lawrence A. DiDomenico, DPM, FACFAS
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 PROCEDURE: The soft tissues were 
examined and noted to be in good 
condition.  There were no fracture 
blisters noted, the skin lines were 
present and the edema was markedly 
reduced.  Open reduction and 
internal fixation of the fibula and 
repair of the the medial malleolus was 
performed along with repair of the 
sydesmosis.  The syndesmosis was 
evaluated with external rotation and a 
“hook” test, and the syndesmosis was 
noted to be unstable. The fixation 
consisted of screw fixation through 
the lateral plate and into the tibia. 

(FIGURES 3, 4) The patient had 
extensive osteopenia of the foot and 
ankle.

POST-OP COURSE: She was 
discharged to a Skilled Nursing 
Facility.  She was maintained 
non-weight bearing left lower 
extremity.

RESULTS: Given the extensive 
osteopenia, a locking plate was 
indicated for this reduction and 
fixation.

DISCUSSION: Although this patient 
suffers from severe osteopenia, it 
appears that the fixation is stable and 
there is maintenance of the ankle 
mortise and alignment.  Stable internal 
fixation is mandatory for fracture 
repair. In this case, it was especially 
needed to maintain alignment and 
fixation in a patient who suffers from 
severe osteopenia. The In2Bones 
CoLink® Afx plate is low-profile and 
contoured nicely to the anatomy.  
(FIGURE 5) The off-set screw holes in 
the Lateral Fibula Plate provided an 
ideal trajectory for the syndesmosis 
screw placement.  The variable angle 
locking screws provided additional 
stability.

FIGURE 3 - Post-op FIGURE 2

FIGURE 1 - Pre-op, Post reduction film FIGURE 2

FIGURE 5 - CoLink® Afx Lateral Fibula Plate
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PROCEDURE: A typical dorsal medial 
linear incision, approximately 5cm in 
length, is made over the first meta- 
tarsal phalangeal joint. Gentle dis- 
section is continued to the capsule 
where a capsulotomy of the surgeon’s 
choice is performed. After reflecting 
the capsule, the medial hypertrophied 
bone is resected. Any contracted 
structures on the lateral aspect are 
released as needed. A Chevron shaped 
osteotomy is performed from medial 
to lateral in the distal portion of the 
metatarsal head (FIGURE 1). I 
recommend a long dorsal and plantar 
arm to facilitate greater bony surface 
for compression and fixation. The 
distal portion of the metatarsal head is 
then translated laterally to the desired 
position, and manual compression is 
performed. Temporary fixation is 
accomplished with a k-wire
(FIGURE 2) which will serve as the 
second AlloAid® Nail fixation site. 
Intra-operative fluoroscopy is 
performed to validate the correct 
position. The length of the AlloAid® 
Nail is determined by measurement 
over the temporary fixation pin, 
followed by determination of the 
width of the graft, allowing for 
approximately 3-4mm between the 
two AlloAid® Nails. The appropriate 
drill is then utilized (FIGURE 3) 
followed by insertion of the Nail and 
tamping it flush with the dorsal 
cortex (FIGURE 4). The second 
AlloAid® Nail is inserted directly in 
the location of the initial k-wire and 
placed in a similar fashion. (FIGURE 
5) If any graft is dorsally prominent 
or proud, then a bone cutter or burr 
may be utilized to reduce the 
prominent graft. Flush placement of 
both allografts is noticed. Final x-rays 
are taken and closure is performed 
per the surgeon’s choice. 
 
POSTOPERATIVE PROTOCOL:  A 
bandage and forefoot cast are applied.  
Patients begin immediate partial 
weight bearing in a Cam Walker Boot 
with passive range of motion of the 
first metatarsophalangeal joint 

Techniques in Chevron/Austin Bunionectomies with Natural 
Allograft Fixation 
Gary Lepow, DPM, MS, FACFAS

additional one to two weeks, 
depending on clinical and 
radiographic findings. 
 
DISCUSSION:  For the Chevron/ 
Austin procedure, I prefer the Alloaid® 
Nail because it eliminates the risks 
associated with metallic screw fixation 
and the potential need for removing 
such hardware. When given a choice, 
most patients do not want to have 
metallic screws permanently 
implanted, and typically opt for the 
resorbable allograft implant. The 
benefits of the AlloAid® Nail are that it 
is a sterile allograft with osteo- 
conductive 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 
ideally sized for Chevron/Austin, and 
other forefoot osteotomies. Clinical 
observations include less post-op 
inflammation and earlier return to 
shoe wear and low impact activity. 
Incorporation of the graft through 
creeping substitution is typically 
visualized on x-ray and CT scan by 
seven months post-surgery.
(FIGURES 6, 7, 8)

Gary Lepow, DPM, FACFAS

FIGURE 1FIGURE 1

FIGURE 2FIGURE 2

FIGURE 3FIGURE 3

FIGURE 4FIGURE 4

FIGURE 5FIGURE 5

FIGURE 7

FIGURE 8

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. Patients can 
continue to increase weight bearing 
activity as tolerated and will progress 
to physical therapy.  The Cam Walker 
Boot will continued to be utilized 
with increased weight bearing for an 

FIGURE 6



INTRODUCTION:   The patient was a 
57 year old male seen as a second 
opinion, following previous surgical 
intervention. He had undergone 
partial resection of his navicular for 
AVN, approximately one year before 
presenting to me. Following the index 
procedure, he complained of increased 
pain, as well as increasing collapse of 
his arch. On presentation, he had 
radiographs as well as an MRI from 
approximately six months prior 
showing marked arthrosis throughout 
the talonavicular, naviculo-cuneiform 
and first metatarsal cuneiform joints. 
Repeat radiographs were performed 
at this time, showing increased 
collapse and loss of joint space 
throughout the medial column. 
(FIGURES 1, 2, 3)

PROCEDURE:  A curvilinear incision 
approximately 10cm in length was 
made over the medial aspect of the 
left foot along the course of the 
medial soft tissue structures and 
deepened to the level of the first   
metatarsal cuneiform joint as well as 
the naviculo-cuneiform and 
talonavicular joints. The cartilaginous 
surfaces for all three joints were 
resected, and exposed subchondral 

Colink® XP H-Plate, as well. Again, 
the plate was placed over the NC 
joint, and the position was evaluated 
with fluoroscopy. (FIGURE 5) The 
plate was then secured utilizing a 
non-locking screw placed within the 
most superior-proximal screw hole. A 
second non-locking screw was then 
placed in the inferior-distal screw hole, 
maintaining excellent plate-bone 
interface. The remaining holes were 
then filled with locking screws. 
(FIGURE 6) Two 5.0mm CoLag® CS 

Medial Column Fusion for Midfoot Collapse 
with Arthrosis 
Robert C. Olson, DPM, FACFAS
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bone was heavily fenestrated to 
promote subchondral bleeding. 
Approximately 10cc’s of 
demineralized bone graft was then 
packed into the arthrodesis sites to 
ensure excellent bony apposition. The 
fusion sites were then temporarily 
fixated utilizing crossed k-wires and 
fluoroscopy was utilized to evaluate 

 FIGURE 4 - CoLink® XP H-Plate

the position of the medial column. 
A medium CoLink® XP H-Plate was 
placed over the first metatarsal 
cuneiform joint, and the position was 
evaluated with fluoroscopy. (FIGURE 4) 
The plate was then secured utilizing a 
non-locking screw placed within the 
most superior-proximal screw hole. A 
second non-locking screw was then 
placed in the inferior-distal screw 
hole, maintaining an excellent plate- 
bone interface. The remaining holes 
were then filled with locking screws.
 The navicular cuneiform joint 
fusion was performed with a medium 

FIGURE 1 - Pre-op FIGURE 2 - Pre-op CT

FIGURE 3 - Pre-op

FIGURE 7 - CoLag® CS Screw

cannulated screws were then placed 
in a converging fashion across the 
talonavicular joint to achieve rigid 
compression and fixation throughout 
the medial column. (FIGURE 7) 
Fluoroscopy was utilized to evaluate 
and confirm the position and fixation 
placement. (FIGURES 8, 9)
 Following medial column 
reposition- ing and fixation, the ankle 
was placed through a dorsiflexion 
ROM to ensure adequate 
dorsiflexion, both with the knee 
straight and bent. The patient did 
maintain at least 10 degrees of 
dorsiflexion in both scenarios.
 The closure was performed with 
2-0 vicryl and skin staples. A mildly 
compressive dressing was applied. 

FIGURE 5
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POST-OP COURSE
The patient was placed in a short leg, 
sugar-tong splint post-operatively, 
and instructed to remain non-weight 
bearing until follow-up. At two 
weeks the skin staples were removed, 
radiographs were performed and a 
short leg, non-weight bearing cast 
applied. The patient was transferred 

from short leg cast to a non-weight 
bearing removable cast boot at six 
weeks post-op.
 The patient did undergo a CT 
scan at approximately ten-week 
post-op, before progression to weight 
bearing in a Cam Walker. Radio- 
graphs performed at 11 weeks 
post-op showed excellent osseous 
alignment and early consolidation of 
the arthrodesis sites. The patient will 
progress with weight bearing as 
tolerated in a Cam Walker.

DISCUSSION
The CoLink® Plate System was 
selected for this particular patient and 
procedure because it has a very low 
profile while maintaining increased 
fatigue strength with Type II anodized 
titanium. Virtually no screw head 
prominence was noticed, and 
exceptional ability to contour the 
plate to the bone was achieved. 
The soft tissue envelope along the 
medial column is limited, increasing 
the importance of the low profile 
nature of this plating system. 
The CoLag® CS Screw System is also 
composed of Type II anodized 
titanium providing increased fatigue 
strength, as well as superior 
compressive ability due to having 
proximal threads under the screw 
head, allowing for maximum lag 
effect.

FIGURE 8 - Post-op

FIGURE 9 - Post-op

FIGURE 6
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INTRODUCTION:   The treatment of 
bunions of the 1st and 5th metatarsal 
is an everyday occurrence in our 
practices as foot surgeons.  We are all 
familiar with the typical conservative 
care like shoe modifications and 
orthotics and we will exhaust those 
measures early in our treatment plan.  
Often times this fails to provide 
satisfactory relief and shoe fit and pain 
remain a problem especially in 
women.  
 Moderate, painful deformity with 
enlarged intermetatarsal angles and 
divergence of the 1st and 2nd 
metatarsals  for hallux valgus and 4th 
and 5th metatarsals in tailors bunion 
deformity often require metatarsal 
osteotomy surgery.
 These osteotomies often improve 
the deformity, improve shoe fit and 
appearance.
 Distal first metatarsal osteotomy 
bunion surgery like the chevron are 
reliable,  have few complication and 
are used routinely for moderate hallux 
valgus with excellent results.  Fixation 
options are varied and most are quite 
reliable and successful with few 
complications. 
 Fifth metatarsal osteotomies are 
often more challenging and fragile 
based on the narrower anatomy.

Nitinol Staple Fixation for Hallux
Valgus and Tailors Bunion Surgery  
John Schilero, DPM,  FACFAS  

CASE REPORT:  A 45 year old  
female presented with a painful 
bunion and a tailors bunion with left 
foot pain greater than the right foot. 
The pain is aching and burning in 
nature.  The pain is aggravated by 
shoes and is getting worse.

• No prior surgery.
• The big toe is crooked and there 

is pain with any extended 
walking. 

• She has pain at the fifth metatarsal 
bunion bilaterally.  

• Shoe  fit is very difficult and she 
would like to have surgery.

 Physical examination confirmed 
hallux valgus with a tailors bunion of 
the 5th metatarsal and left foot pain 
greater than right foot. 
 The remainder of the foot and 
ankle examination was unremarkable 
with normal pedal pulses.  Range of 
motion of the metatarsal phalangeal 
joints was free of crepitus or severe 
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osteotomy site.  Pre-drilling with 
supplied sterile instruments and drill 
guide allow for simple insertion 
followed by a tamp to fully seat the 
staple. 

degenerative changes.  Radiographic 
exam confirmed the diagnoses with 
widened intermetatarsal angles 1 and 
2 as well as 4 and 5. (FIGURE 1)

OPERATIVE TECHNIQUE 
BUNIONECTOMY:  A  typical chevron 
bunionectomy with lateral release was 
performed in a standard fashion.  
(FIGURE 2)
 Temporary fixation  with a .062” 
k-wire is used to stabilize the 
transposed first metatarsal capital 
fragment.  Permanent fixation with 
an 18mm wide NeoSpan® Staple 
(FIGURE 3) was used dorsal to the 

exposed.  A long medial based wedge 
osteotomy was performed with the 
apex proximal and lateral. (FIGURE 4) 
The lateral cortex is preserved and the 
osteotomy was  closed to reduce the 
transverse plane and frontal plane 
deformity.   Temporary reduction is 
maintained with an Allis clamp so as 
not to compromise the fragile 
metatarsal osteotomy. 
 A 10mm wide NeoSpan® Staple 
was inserted similar to the prior first 
metatarsal surgery after pre drilling 
with the supplied drills and drill 
guide.  The staple is tamped flush with 
the medial cortex of the 5th 

FIGURE 3 - NeoSpan® SE Staple

 The surgery is completed as 
others have described without 
variation and C-Arm is used to 
confirm satisfactory repair and 
placement of the NeoSpan® nitinol 
staple. 

OPERATIVE TECHNIQUE 5TH 
METATARSAL:  A 6cm incision is 
made dorso medial in the 5th 
metatarsal region of the left foot and 
the distal one half of the metatarsal is 

FIGURE 1 - Pre-op

FIGURE 2 FIGURE 4



metatarsal.  (FIGURE 5) Rigid 
fixation was accomplished and 
C-Arm used to confirm satisfactory 
outcomes in both deformities.  
(FIGURES 6, 7)
 Postoperative immobilization in 
a Cam Walker for 4 weeks and stiff 
soled sandal for an additional 4 weeks 
led to an uneventful recovery and a 
return to full activities at 12 weeks. 

CONCLUSION: The NeoSpan® nitinol 
staple offers a dynamic compression 
device in various sizes. The largest 
staple that will accomplish the job is 
preferred. The larger device offers 
more robust fixation with little risk 
of shoe irritation. 
 The fixation seems to be stable 
and similar to screws or plates with 
less surgical time and less need for 
repeat surgery to remove painful or 
loosened hardware. 
 The 5th metatarsal long oblique 
osteotomy is recommended for tailors 

bunion deformity.  The narrow neck 
of the 5th metatarsal is about 12mm 
and does not lend itself to distal 
chevron osteotomy where the 
maximum correction may be only 
4mm.  The osteotomy is technically 
difficult to perform and fixate based 
on the narrow anatomy but this 
repair using NeoSpan® nitinol 
compression staples has been very 
rewarding for me and my patients 
over the years. 

FIGURE 6 - Post-op

FIGURE 7
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First MTP Joint Arthrodesis with NeoSpan® Dynamic 
Compression Staples 
John Schilero, DPM, FACFAS

INTRODUCTION:  Arthrodesis is the 
preferred technique for severe hallux 
rigidus, failed hallux valgus repair and 
other salvage procedures of the first 
metatarso-phalangeal joint. New fixa- 
tion devices have made arthrodesis a 
very reliable procedure with low 
complication rates and low non- 
union rates.

DISCUSSION:  The first metatarso- 
phalangeal joint is perpendicular to 
the weight bearing surface and 
creates some technical problems to 
achieve satisfactory fixation 
constructs. Cross screw fixation is 
effective but we are often left with 
prominent hardware and less than 
satisfactory rigid fixation. Interfrag- 
mentary screws and thin contoured 
plates have improved the outcomes 
but still leave us with prominent 
hardware especially in small females. 
This often requires a second 
operation to remove the hardware to 
relieve shoe friction.
 Over the past 10 years I have 
had the opportunity to work with 
various manufacturers of nitinol 
dynamic compression staples to 
manufacture proper sizes for our 
purposes.

The NeoSpan® Staple is an 
excellent alternative to screws 
and plates.
 Nitinol staples offer dynamic 
compression across the arthrodesis 
site. They are relatively easy to insert 
and rarely require removal.  The 
nitinol offers constant compression 
across the osteotomy. The staple 
design permits placement of the 
implant dorsally or medially as the
anatomy or bone quality dictates.

Staple geometry offers other 
advantages. 
 The first metatarsophalangeal 
joint has a very limited surface area 
for fusion.  It may be helpful if our 
fixation device does not compromise 
the small fusion site and is external to 

the joint. This can be achieved with 
compression staples or plate 
constructs.
 The surface area of the 1st MTP 
joint is small. Each surface is approxi-
mately 20mm wide. If we use 
crossing screws this small area is 
diminished by the diameter of the 
screws. This can approach 8mm with 
drilling and two 4mm screws. It 
makes sense that preserving every 
square millimeter of surface area for 
fusion in such a small anatomy would 
be helpful. 

phalangeal joint of the right foot. She 
has failed conservative care and 
elected to have the arthrodesis. 
Preoperative medical examination and 
physical examination were performed 
and the patient was a satisfactory 
candidate for the procedure.
 After appropriate sterile prep and 
drape, a 6cm incision was made over 
dorsal 1st MTP joint. The 
neurovascular structures were 
retracted and the capsule was reflected 
and debrided of hypertrophic 
synovitis. This revealed a severely 
degenerative joint. The osteophytes 
were removed and the prominent 
portions of bone resected as well as all 
loose bodies. The first metatarsal distal 
articular surface was removed with a 
power sagittal saw. The surface was cut 
perpendicular to the weight-bearing 
surface.
 Similarly, the base of the proximal 
phalanx is resected perpendicular to 
the weight-bearing surface. The 
surfaces were fenestrated to allow 
greater blood supply to the arthrodesis 
site and potentially improve union 
rate. (FIGURES 2, 3)
 A temporary k-wire is used to 
align the arthrodesis site and the  

position of the hallux is checked 
using a flat metal instrument tray 
surface to simulate weight-bearing. 
Poor positioning will often be painful 
plantar to the interphalalangeal joint 
and require revision surgery. We do 
not want the great toe to plantar flex 
at the fusion site. 
 Once position is deemed 
satisfactory, a second temporary wire 
is used to secure the rotational 
component of the joint which is 
often in valgus rotation.  The toe is 
derotated prior to the second k-wire 
so that the toenail is facing dorsal. 
The final position is checked and 
confirmed on C-Arm. (FIGURE 4)  
For permanent fixation I prefer a pair 
of the NeoSpan® 18mm wide by 
16mm long dynamic, compression 
staples. These are typically placed at 
the dorsal 10 o’clock and 2 o’clock 
position of this joint. (FIGURES 5, 6) 
This provides active compression 
across the osteotomy site with 
“quad-cortical “fixation. The dorsal 
and plantar cortices of the bones are 
contacted by a single staple to 
increase rigidity without 
compromising the fusion surfaces.

 In very small patients I have used 
a right-angle approach. That is one 
staple dorsal and one staple medial. 
The prominence of the staple 
medially does not seem to be a 
problem and does seem to offer 
excellent compression from two 
different directions. I’ve also used this 
construct on very large males, or 
even a third staple on patients over 
300 pounds. C-Arm is used to 
confirm proper placement and most 
importantly proper position of the 
arthrodesis site. (FIGURE 7)
 Postoperative course includes 
Cam Walker immobilization for four 
weeks followed by a stiff open toed 
sandal for four weeks or until clinical 
and radiographic union is achieved.

Should a Wedge Resection be 
Performed?
 I choose not to ream the joint 
surfaces. I find that final the construct 
of the arthrodesis is more stable with 
flat bone surfaces. The most 
important part of arthrodesis surgery 
is the final position.
 Rather than create a wedge to 
dorsiflex the hallux as is typically 

described, I prefer to translocate the 
hallux superiorly. This slight lack of 
purchase with the hallux off the 
ground eliminates sub-hallux pain. 
Slight translocation off the weight 
bearing surface also eliminates dorsal 
nail friction problems if the toe is 
angled dorsally 15 degrees as is often 
described. The patient is consulted 
prior to great toe arthrodesis that the 
toe will not completely purchase the 
ground.

CONCLUSION:  First metatarso- 
phalangeal joint arthrodesis is a 
rewarding procedure for the patient 
and improves pain, alignment and 
cosmesis of the first ray. 
 The superelastic nitinol staple 
affords dynamic compression, is low 
profile and permits good visibility of 
the healing arthrodesis site. 
 The NeoSpan® Staples are 
dynamic and respond to gapping, 
movement and bone resorption. They 
afford compression that may recover 
from patient non-compliance, 
osteopenia, and surgeon error.
 I have been using nitinol staples 
to fixate first metatarso-phalangeal 
joint arthrodesis sites for years with 
comparable or better results than 
alternative fixation device.
 I recommend considerering the 
NeoSpan® Staple as an alternative to 
screws and plates when performing 
arthrodesis of the great toe.

FIGURE 1 - NeoSpan® SE Staple

 Another advantage of staple 
fixation is that it allows the surgeon 
to clearly see and assess radiographic 
healing of the arthrodesis site without 
being occluded by bulky radiodense 
constructs. This is no small factor in 
advising our patients on returning to 
normal activity or identifying 
complications early.
 Once again, the arthrodesis site 
is small and we are monitoring our 
postoperative patient for nonunion or 
malunion during the recovery. The 
advantage of clearly visualizing the 
arthrodesis side cannot be overstated.
 My experience is that the great 
toe arthrodesis is easier with the 
NeoSpan® compression staples, with 
similar low complication rate and 
non-union rate to other fixation 
devices. (FIGURE 1) Recovery is 
similar to alternate fixation 
techniques typically with eight weeks 
to complete radiographic arthrodesis. 
The re-operation rate to remove 
hardware is very low compared to 
alternate constructs.

CASE REPORT:  This is a 50 year old 
female with severe degenerative 
changes of the first metatarso- 

FIGURE 2

FIGURE 3
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INTRODUCTION:  Arthrodesis is the 
preferred technique for severe hallux 
rigidus, failed hallux valgus repair and 
other salvage procedures of the first 
metatarso-phalangeal joint. New fixa- 
tion devices have made arthrodesis a 
very reliable procedure with low 
complication rates and low non- 
union rates.

DISCUSSION:  The first metatarso- 
phalangeal joint is perpendicular to 
the weight bearing surface and 
creates some technical problems to 
achieve satisfactory fixation 
constructs. Cross screw fixation is 
effective but we are often left with 
prominent hardware and less than 
satisfactory rigid fixation. Interfrag- 
mentary screws and thin contoured 
plates have improved the outcomes 
but still leave us with prominent 
hardware especially in small females. 
This often requires a second 
operation to remove the hardware to 
relieve shoe friction.
 Over the past 10 years I have 
had the opportunity to work with 
various manufacturers of nitinol 
dynamic compression staples to 
manufacture proper sizes for our 
purposes.

The NeoSpan® Staple is an 
excellent alternative to screws 
and plates.
 Nitinol staples offer dynamic 
compression across the arthrodesis 
site. They are relatively easy to insert 
and rarely require removal.  The 
nitinol offers constant compression 
across the osteotomy. The staple 
design permits placement of the 
implant dorsally or medially as the
anatomy or bone quality dictates.

Staple geometry offers other 
advantages. 
 The first metatarsophalangeal 
joint has a very limited surface area 
for fusion.  It may be helpful if our 
fixation device does not compromise 
the small fusion site and is external to 

the joint. This can be achieved with 
compression staples or plate 
constructs.
 The surface area of the 1st MTP 
joint is small. Each surface is approxi-
mately 20mm wide. If we use 
crossing screws this small area is 
diminished by the diameter of the 
screws. This can approach 8mm with 
drilling and two 4mm screws. It 
makes sense that preserving every 
square millimeter of surface area for 
fusion in such a small anatomy would 
be helpful. 

phalangeal joint of the right foot. She 
has failed conservative care and 
elected to have the arthrodesis. 
Preoperative medical examination and 
physical examination were performed 
and the patient was a satisfactory 
candidate for the procedure.
 After appropriate sterile prep and 
drape, a 6cm incision was made over 
dorsal 1st MTP joint. The 
neurovascular structures were 
retracted and the capsule was reflected 
and debrided of hypertrophic 
synovitis. This revealed a severely 
degenerative joint. The osteophytes 
were removed and the prominent 
portions of bone resected as well as all 
loose bodies. The first metatarsal distal 
articular surface was removed with a 
power sagittal saw. The surface was cut 
perpendicular to the weight-bearing 
surface.
 Similarly, the base of the proximal 
phalanx is resected perpendicular to 
the weight-bearing surface. The 
surfaces were fenestrated to allow 
greater blood supply to the arthrodesis 
site and potentially improve union 
rate. (FIGURES 2, 3)
 A temporary k-wire is used to 
align the arthrodesis site and the  

position of the hallux is checked 
using a flat metal instrument tray 
surface to simulate weight-bearing. 
Poor positioning will often be painful 
plantar to the interphalalangeal joint 
and require revision surgery. We do 
not want the great toe to plantar flex 
at the fusion site. 
 Once position is deemed 
satisfactory, a second temporary wire 
is used to secure the rotational 
component of the joint which is 
often in valgus rotation.  The toe is 
derotated prior to the second k-wire 
so that the toenail is facing dorsal. 
The final position is checked and 
confirmed on C-Arm. (FIGURE 4)  
For permanent fixation I prefer a pair 
of the NeoSpan® 18mm wide by 
16mm long dynamic, compression 
staples. These are typically placed at 
the dorsal 10 o’clock and 2 o’clock 
position of this joint. (FIGURES 5, 6) 
This provides active compression 
across the osteotomy site with 
“quad-cortical “fixation. The dorsal 
and plantar cortices of the bones are 
contacted by a single staple to 
increase rigidity without 
compromising the fusion surfaces.

 In very small patients I have used 
a right-angle approach. That is one 
staple dorsal and one staple medial. 
The prominence of the staple 
medially does not seem to be a 
problem and does seem to offer 
excellent compression from two 
different directions. I’ve also used this 
construct on very large males, or 
even a third staple on patients over 
300 pounds. C-Arm is used to 
confirm proper placement and most 
importantly proper position of the 
arthrodesis site. (FIGURE 7)
 Postoperative course includes 
Cam Walker immobilization for four 
weeks followed by a stiff open toed 
sandal for four weeks or until clinical 
and radiographic union is achieved.

Should a Wedge Resection be 
Performed?
 I choose not to ream the joint 
surfaces. I find that final the construct 
of the arthrodesis is more stable with 
flat bone surfaces. The most 
important part of arthrodesis surgery 
is the final position.
 Rather than create a wedge to 
dorsiflex the hallux as is typically 

described, I prefer to translocate the 
hallux superiorly. This slight lack of 
purchase with the hallux off the 
ground eliminates sub-hallux pain. 
Slight translocation off the weight 
bearing surface also eliminates dorsal 
nail friction problems if the toe is 
angled dorsally 15 degrees as is often 
described. The patient is consulted 
prior to great toe arthrodesis that the 
toe will not completely purchase the 
ground.

CONCLUSION:  First metatarso- 
phalangeal joint arthrodesis is a 
rewarding procedure for the patient 
and improves pain, alignment and 
cosmesis of the first ray. 
 The superelastic nitinol staple 
affords dynamic compression, is low 
profile and permits good visibility of 
the healing arthrodesis site. 
 The NeoSpan® Staples are 
dynamic and respond to gapping, 
movement and bone resorption. They 
afford compression that may recover 
from patient non-compliance, 
osteopenia, and surgeon error.
 I have been using nitinol staples 
to fixate first metatarso-phalangeal 
joint arthrodesis sites for years with 
comparable or better results than 
alternative fixation device.
 I recommend considerering the 
NeoSpan® Staple as an alternative to 
screws and plates when performing 
arthrodesis of the great toe.

 Another advantage of staple 
fixation is that it allows the surgeon 
to clearly see and assess radiographic 
healing of the arthrodesis site without 
being occluded by bulky radiodense 
constructs. This is no small factor in 
advising our patients on returning to 
normal activity or identifying 
complications early.
 Once again, the arthrodesis site 
is small and we are monitoring our 
postoperative patient for nonunion or 
malunion during the recovery. The 
advantage of clearly visualizing the 
arthrodesis side cannot be overstated.
 My experience is that the great 
toe arthrodesis is easier with the 
NeoSpan® compression staples, with 
similar low complication rate and 
non-union rate to other fixation 
devices. (FIGURE 1) Recovery is 
similar to alternate fixation 
techniques typically with eight weeks 
to complete radiographic arthrodesis. 
The re-operation rate to remove 
hardware is very low compared to 
alternate constructs.

CASE REPORT:  This is a 50 year old 
female with severe degenerative 
changes of the first metatarso- 

FIGURE 5 FIGURE 6

FIGURE 4 FIGURE 7



A GLOBAL EXTREMITY COMPANY

In2Bones

    CALL TO
 

   SCHEDULE A SURGERY

 844. 602. 6637

 EMAIL US NOW Info@i2b-USA.com

To See Our Full Line Visit Our Site at www.In2Bones.com 
5MS, CoLink, CoLag, In2Bones and the In2Bones logo are registered trademarks of In2Bones and its subsidiaries.   •   In2Bones USA Memphis, TN, 38119 USA   •   In2Bones SAS, 69130 Ecully, FRANCE  

© 2019 In2Bones USA, Memphis, TN - All rights reserved   •   Patent Pending   •   GC0319-A, 0319       

Forefoot, Midfoot, Hindfoot & Ankle

With Unique, See-through Dynamic Peek Hub

CoLink® Afx Plating

CoLink® View Plating

CoLag® CS Screws

Ankle Fracture Plating System with CoLink® VAL
Variable Angle Locking Technology
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Medial Tibia Plate, Posterior Lateral Fibula Plate, Lateral Fibula Plate,
One-Third Tubular Plate Posterior Tibia Plate

MTP and Lapidus Specific Plating

2.5, 3.0, 4.0, 5.0 & 6.7mm Dia.

5MS® Plates &
Fracture Screws

Comprehensive 5th Metatarsal Fracture Repair

Plantar, Pseudo Jones, Hook, Lateral Neck Plating and Jones Fracture ScrewsDynamic, Transverse Compression

CoLink® XP Plating
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