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L E A R N I N G  O B J E C T I V E S
s  	Discuss the surgical steps of the box joint 

arthrodesis for correcting hammertoe 

deformity
s  	Explain the various aspects of the Smart 

Toe II Implant including indication for 
use, contraindications, and advantages 

s  	List the steps of the Smart Toe II Implant 
surgical procedure

s  	Summarize the background of PEEK 
medical implants 

s  	 Identify the indications for use, 
contraindications, and potential adverse 
effects of the Vector Hammertoe Implant

s  	Review the steps of the Vector 
Hammertoe Implant surgical procedure 
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The search for an optimal surgical method to correct hammertoe 
deformity has been ongoing for several decades. The traditional 
surgical approach has been utilizing K-wires for PIP joint fixa-

tion in some manner such as fixating all three phalanges when perform-
ing an end-to-end arthrodesis of the PIP joint in plantarflexed position, 
the Selig technique in which the K-wire was bent distally and a bandage 
was applied to the toe at the level of MTP joint in a plantarflexed posi-
tion, and the double K-wire technique described in the article of the 
October 2026 edition of The Surgical Technologist. However, there are 
issues regarding the use of K-wires of which the ends are external to the 
toe including being pulled out accidently, protrusion increases the risk 
of postoperative surgical site infection (SSI), the wires may have to be 
removed prior to the bone completely healing such as in the instance of 
a SSI, and K-wires can migrate or are unstable leading to nonunion and 
malalignment of the bone. 

To resolve these issues, several types of implants have been developed 
and marketed by various companies to improve the surgical treatment 
of hammertoe deformity. 
•	 Arthrex Dynanite® - A cannulated, threaded implant made of niti-

nol. The barbs on the implant are extended by introducing a K-wire 
which keep the implant fixated. Cannulation provides the surgeon 
with the ability to cross the MTP joint with the K-wire if necessary. 
The implants are available in 12 mm, 14 mm, and 16 mm sizes.   

•	 Gramedica Opti-Toe® – A cannulated two-piece implant made of 
titanium.  

•	 Zimmer Biomet markets the Nextra® hammertoe correction system 
that is a two-piece implant with a locking mechanism. Specialized 
reamers are used to facilitate positioning the implant.

	 – �Paragon 28 (division of Zimmer Biomet) HammerTube® - A 
single piece made of PEEK that is coated with titanium on the 
distal and proximal ends of the implant. The center of the implant 
is left uncoated to allow it to be cut at the joint space to facilitate 
removal.

The focus of this article will be on the Stryker™ Smart Toe II Intra-



medullary Implant® and the NVision™ Vector Hammer-
toe Implant®. Initially, there is a brief discussion of the 
box joint arthrodesis procedure that does not involve 
the use of K-wires. 

B O X  J O I N T  A R T H R O D E S I S  O F  T H E  P I P  J O I N T 
T O  C O R R E C T  H A M M E R T O E  D E F O R M I T Y
Bernbach and Bernbach first described the box joint 
arthrodesis procedure in an article published in 1985.2 
The concept was drawn from the tongue and groove 
technique used in cabinet making. The original proce-
dure utilized a 2.2 mm x 8 mm cancellous screw. Mill-
er et al, typically use a 2.0 mm headless screw that is 
placed in all three phalanges, distal to proximal, and the 
following is a description of the procedure.2

1.	 Using a #15 knife blade, a linear elliptical incision is 
made over the dorsum of the toe that extends over the 
proximal phalanx to the distal interphalangeal joint.

2.	 The ellipse of the skin incision is removed, and the 
surgeon dissects down to the extensor tendon. 

3.	 The tendon and dorsal capsule is transected at the level 
of the PIP joint. 

4.	 The tendon ends are dissected free from the base of the 
middle phalanx and proximal to the metaphyseal and 
diaphyseal connection of the proximal phalanx. 

5.	 The collateral ligaments located on the lateral and 
medial sides of the PIP joint are transected to expose 
the joint. 

6.	 Using a sagittal saw, the surgeon resects the articular 
surface of the head of the proximal phalanx. (Figure 1)

7.	 A transverse incision is made in the proximal phalanx 
slightly proximal to the PIP joint. (Figure 2) 

8.	 A second incision is then made from inferior to supe-
rior in the transverse plant to join the first incision, 
thus leaving a dorsal cortical shelf intact. The surgeon 
will preserve the cartilage at the base of the middle 
phalanx to minimize shortening. (Figure 3)

Figure 1	 	
With proper 
exposure of the 
proximal phalanx 
head, sagittal saw 
is then used in the 
coronal plane for the 
first cut. 	

chart review, post-operative radiographs, and patient demographics.
Chart review included age, gender, date of surgery, length of follow up,
number of procedures, the surgical digit, ancillary procedures, and surgi-
cal complications. Complications were defined as removal of hardware
(ROH), non-union, or revision. Radiographic evaluation (anteroposte-
rior, medial oblique, and lateral views) included healing and fixation uti-
lized. The criteria for osseous fusion were based on 1) no gapping at the
arthrodesis site, 2) Appropriate alignment of the fused digit, and 3)
>50% trabeculations crossing the arthrodesis site. A delayed union was
defined as any arthrodesis that did not heal within 3 months postopera-
tively, and a nonunion was defined as any fusion site that did not heal
within 6 months postoperatively. Standard revision procedure for these
authors after the index procedure is placement of a long 2.0 headless
screw from distal to proximal through all three phalanges.

Surgical technique

A linear bi-eliptical incision is made over the dorsum of the digit
extending from the proximal aspect over the proximal phalanx to the
distal interphalangeal joint. The ellipse of skin is removed and dissection
is carried down to the extensor tendon. Superficial vessels are identified
and ligated as needed. The tendon and dorsal capsule is transected at
the level of the PIPJ and the tendon ends retracted and dissected free
from the base of the middle phalanx and proximal to the metaphyseal/

diaphyseal junction of the proximal phalanx. The collateral ligaments on
the medial and lateral sides of the PIPJ are severed to adequately expose
the joint. The articular surface of the head of the proximal phalanx is
then resected using a sagittal saw (Fig. 3). Attention is then directed to
the proximal phalanx where a transverse cut is made in the frontal plane
∼5mm proximal to the PIPJ, 50% through from plantar to dorsal, and
parallel to weightbearing (Fig. 4). A second cut is then made from infe-
rior to superior in the transverse plane, meeting the first cut and leaving
a dorsal cortical shelf intact (Fig. 5). The cartilage is left intact on the
base of the middle phalanx to minimize shortening. The first cut is made
in the base of the middle phalanx parallel to weightbearing, bisecting
the height of the phalanx proceeding into the middle phalanx 3-4 mm
(Fig. 6). A second cut is then made dorsal to plantar meeting this first
cut, now leaving a plantar cortical shelf in the same fashion. The osseous
box joint has now been created and can be trialed for adequate bone
apposition.

Temporary fixation is achieved with the use of guidewire from a 2.0
cannulated screw (Fig. 7). This is done in a slightly dorsal proximal to
distal plantar fashion in order to prevent fracture of this bone dorsally
(Fig. 7). A headless screw is preferred (Figs. 8 and 9).

Results

The authors selected a total of 50 patients between the ages of 22-80
with an average age of 63 years who had a box joint arthrodesis of the
PIPJ. The patient population consisted of 46 (92%) female and 4 (8%)
male. A total of 85 digital arthrodesis were reviewed with a minimum of
6 month follow up (Table 1). 53% of the fusions were performed on the
2nd digit, 29% on the 3rd digit, and 18% on the 4th digit. In regards to
complications, the following complications were observed: non-union,

Figure 1. Lateral illustration of claw toe deformity with extensor tendon release
and creation of box joint with screw fixation.

Figure 2. Dorsal illustration of the lesser digits with superimposed creation of
box joint with screw fixation.

Figure 3. With proper exposure of the proximal phalanx head, Sagittal saw is
then used in the coronal plane for the first cut.

Figure 4. Resection of the dorsal aspect of the head of the proximal phalanx is
finished transversely.

2

K. Miller et al. Foot& Ankle Surgery: Techniques, Reports & Cases 2 (2022) 100168

Figure 2	 	
Resection of the 
dorsal aspect of the 
head of the proximal 
phalanx is finished 
transversely. 

chart review, post-operative radiographs, and patient demographics.
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diaphyseal junction of the proximal phalanx. The collateral ligaments on
the medial and lateral sides of the PIPJ are severed to adequately expose
the joint. The articular surface of the head of the proximal phalanx is
then resected using a sagittal saw (Fig. 3). Attention is then directed to
the proximal phalanx where a transverse cut is made in the frontal plane
∼5mm proximal to the PIPJ, 50% through from plantar to dorsal, and
parallel to weightbearing (Fig. 4). A second cut is then made from infe-
rior to superior in the transverse plane, meeting the first cut and leaving
a dorsal cortical shelf intact (Fig. 5). The cartilage is left intact on the
base of the middle phalanx to minimize shortening. The first cut is made
in the base of the middle phalanx parallel to weightbearing, bisecting
the height of the phalanx proceeding into the middle phalanx 3-4 mm
(Fig. 6). A second cut is then made dorsal to plantar meeting this first
cut, now leaving a plantar cortical shelf in the same fashion. The osseous
box joint has now been created and can be trialed for adequate bone
apposition.

Temporary fixation is achieved with the use of guidewire from a 2.0
cannulated screw (Fig. 7). This is done in a slightly dorsal proximal to
distal plantar fashion in order to prevent fracture of this bone dorsally
(Fig. 7). A headless screw is preferred (Figs. 8 and 9).

Results

The authors selected a total of 50 patients between the ages of 22-80
with an average age of 63 years who had a box joint arthrodesis of the
PIPJ. The patient population consisted of 46 (92%) female and 4 (8%)
male. A total of 85 digital arthrodesis were reviewed with a minimum of
6 month follow up (Table 1). 53% of the fusions were performed on the
2nd digit, 29% on the 3rd digit, and 18% on the 4th digit. In regards to
complications, the following complications were observed: non-union,

Figure 1. Lateral illustration of claw toe deformity with extensor tendon release
and creation of box joint with screw fixation.

Figure 2. Dorsal illustration of the lesser digits with superimposed creation of
box joint with screw fixation.

Figure 3. With proper exposure of the proximal phalanx head, Sagittal saw is
then used in the coronal plane for the first cut.

Figure 4. Resection of the dorsal aspect of the head of the proximal phalanx is
finished transversely.
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Figure 3	  
Once the cut is 
complete the 
fragment is removed 
to display proper 
bony contouring for 
acceptance of the 
middle phalangeal 
portion.  

removal of hardware secondary to pain, revision to a single 2.0 headless
screw through all three phalanges. Non-unions of the fusion site were
identified in 4/85 digits (4.65%), of which only 2 digits were symptom-
atic and subsequently managed without further surgery. Removal of
hardware (ROH) was required in 2/85 digits (2.3%) due to hardware
irritation. 4/85 digits (4.65%) required revisions due to persistent ham-
mering of the digits. Overall total complications involved 5/85 digits for
an overall rate of 5.8% (Table 2).

Discussion

Proper fixation and correction of hammertoes have been an ever-
present feature in the world of orthopedic foot surgery. This is partly
due to the popularity of the procedure but also the multiple aspects of

Figure 5. Once cut is complete, the fragment is removed to display proper bony
contouring for acceptance of the middle phalangeal portion.

Figure 6. Resection of the plantar base of the middle phalanx.

Figure 7. Guidewire is then placed for temporary fixation.

Figure 8. 2.0mm headless cannulated screw is then inserted. Note: Pictured is
previous technique of using a standard AO cortical fully threaded screw for fixa-
tion.

Figure 9. Immediate postoperative AP and lateral view radiograph of the final correction of 2nd and 3rd digits with associated weil osteotomies to metatarsal 2 and 3.
Audio or Video Add-on/s: None
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DEFINITIONS
Hydroxyapatite:  Naturally occurring calcium phosphate min-
eral that is chemically similar to human bone. When applied 
to a surgical implant it actively promotes bone growth and 
attachment. 

Nitinol: Metal allow made of nickel and titanium that is used 
for medical devices such as catheters, heart valves, orthopedic 
implants, and stents.

Polyetheretherketone: High-performance thermoplastic 
(plastic polymer material that becomes moldable and pliable 
at elevated temperatures and solidifies upon cooling) that is 
an alternative to titanium alloys.1 It was produced in 1978 in a 
United Kingdom laboratory.1 Its initial application in surgical 
implants was intervertebral fusion cages beginning in 1990.  

ABBREVIATIONS
HA: hydroxyapatite
K-wire: Kirschner wire
PEEK: polyetheretherketone
PIP joint: proximal interphalangeal joint 



9.	 A 3-4 mm incision is made into the base of the middle 
phalanx that bisects the height of the phalanx. (Figure 4) 

10.	The next incision is made dorsal to plantar to join the 
middle phalanx incision that creates the plantar cortical 
shelf. The osseous box joint has now been made. 

11.	 The surgeon inserts a K-wire to achieve temporary fixa-
tion. (Figure 5) 

12.	A 2.0 mm headless cannulated screw is inserted slightly 
dorsal proximal to distal plantar to prevent the bone 
from fracturing dorsally.2 (Figure 6)

In Miller’s et al study, the box arthrodesis had a low 
complication rate of 5.8%.2 Additionally, the procedure 
had a success rate of 95.35%, combined with a low rate 
of revision at 4.65%.2 The two main disadvantages of the 
procedure are the delicate bone cuts that must be precisely 
made and the cost of using a screw for fixation as opposed 
to a K-wire. 

S T R Y K E R  S M A R T  T O E  I I  I N T R A M E D U L L A R Y 
I M P L A N T
The Smart Toe II implant is made of nitinol, an alloy of 
50% nickel and 50% titanium. It is activated by body tem-
perature to adjust to the shape of the toe’s anatomy. (Fig-
ure 7) The implant is provided within a sterile package and 
must be stored at 0° C (32° F) or colder for a minimum of 
two hours prior to implantation to maintain its contract-
ed, long, narrow shape. The implant must not be removed 
from the freezer until the surgeon is ready to place the 
implant. The implant should never be re-sterilized because 
the heat will alter its biomechanics that can result in fail-
ure of the implant once placed. Patient education includes 
communicating that the implant can be damaged or bro-
ken because of vigorous activity or trauma to the digit. 
Additionally, the patient should be made aware that the 
implant has a finite expected service life.

The implant is contraindicated for use on patients who 
are allergic to the components of the implant as well as 
patients with a nickel sensitivity. The implant should not 
be used in conjunction with other implants that have a dif-
ferent metal alloy. Only the Smart Toe II Implant instru-
ments should be used to place the implant.  

The following are the steps of the implant procedure. 
A surgeon may wish to use the positioning rod which is 
also addressed.  

Figure 4	
Resection of 
the plantar 
base of 
the middle 
phalanx. 

removal of hardware secondary to pain, revision to a single 2.0 headless
screw through all three phalanges. Non-unions of the fusion site were
identified in 4/85 digits (4.65%), of which only 2 digits were symptom-
atic and subsequently managed without further surgery. Removal of
hardware (ROH) was required in 2/85 digits (2.3%) due to hardware
irritation. 4/85 digits (4.65%) required revisions due to persistent ham-
mering of the digits. Overall total complications involved 5/85 digits for
an overall rate of 5.8% (Table 2).

Discussion

Proper fixation and correction of hammertoes have been an ever-
present feature in the world of orthopedic foot surgery. This is partly
due to the popularity of the procedure but also the multiple aspects of

Figure 5. Once cut is complete, the fragment is removed to display proper bony
contouring for acceptance of the middle phalangeal portion.

Figure 6. Resection of the plantar base of the middle phalanx.

Figure 7. Guidewire is then placed for temporary fixation.

Figure 8. 2.0mm headless cannulated screw is then inserted. Note: Pictured is
previous technique of using a standard AO cortical fully threaded screw for fixa-
tion.

Figure 9. Immediate postoperative AP and lateral view radiograph of the final correction of 2nd and 3rd digits with associated weil osteotomies to metatarsal 2 and 3.
Audio or Video Add-on/s: None
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Figure 5	  
Guidewire is then 
placed for temporary 
fixation. 
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Figure 6	
Cannulated screw 
inserted: (A) 2.0 
mm headless 
cannulated screw 
is then inserted, 
(B) immediate 
postoperative AP 
and lateral view 
radiograph of the 
final correction 
of the 2nd and 
3rd digits with 
associated 
osteotomies to 
metatarsal 2 and 3. 
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A

Figure 7	
Examples 
of patients 
with Smart 
Toe II 
Implants 
showing 
adaptation 
to site. 
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4

Features

Memometal Nitinol Features
Th e Smart Toe II Implant is made of 
body temperature activated shape 
memory Memometal NiTinol, an alloy 
made approximately of 50% nickel and 
50% titanium.

Th e implant is designed to recover its 
shape progressively aft er implantation, 
to adapt its opening to patient anatomy.

Example of patients with Smart 
Toe II implants size 19 showing 
adaptation to site

P1 Intramedullar canal

Implant at 37oC

Implant at 0oC

<2.5mm >3mm
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1.	 Prior to making the skin incision, the surgeon 
selects the correct size of implant based upon pre-
operative X-rays and the sizing guide provided in 
the specialty instrument tray. (Figure 8)

2.	 Using a #15 knife blade, the surgeon will make a 
linear incision to expose the interphalangeal joint of 
the proximal and middle phalanges. (Figure 9)

3.	 The head of the proximal phalanx is resected 
approximately 2-3 mm. (Figure 10)

	 a. �To prepare the site for inserting the implant, the 
surgeon will use a 2 mm drill bit, drilling down 
the center of the proximal phalanx until the cut-
ting flutes are not seen. If the surgeon considers 
the canal too narrow for inserting the implant, the 
drill bit will be used to remove additional bone to 
enlarge the canal. 

	 b. �Technique note for the CST: Have the middle 
phalanx short broach ready in case the surgeon 
determines the cortical bone is dense and needs 
to use the broach to better prepare the canal in 
the bone. The broach will be manually inserted to 
avoid fracturing the bone. 

4.	 Using the stop drill bit, the surgeon creates the canal in 
the middle phalanx. 

	 a. �The surgeon will then use the surfacing reamer to 
manually remove the cartilage. (Figure 11)

5.	 Next, the size 15 short broach that is indicated by a yel-
low dot is inserted up to the stop. 

	 a. �The next size, 16, 19, and 20, is inserted up to the 
laser mark. 

	 b. Lastly, size 21 and 22 is inserted up to the stop. 
	 c. �Technique notes for the CST: The CST should have 

the broaches lined up in the correct order of use and 
verbalize to the surgeon the size of the broach when 
passing it. If the surgeon determines that manually 
using a broach is insufficient, have a small mallet 
ready for use for the surgeon to gently tap on the 
broach. (Figure 12)
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System Components – Instruments

 REF Description  

 XFO112001 Proximal (P1) drill bit

 XFO102001 Middle (P2) and Distal (P3) stop drill bit

 XDB002001 Positioning Rod

 XRP001003 Small Middle (P2) Broach for size 15

 XRP001001 Middle Phalanx (P2) Broach for sizes 16 to 22

 XFR001001 Surfacing Reamer

 XPI003001 Implant holding Forceps

  XJA005001 Color Code and Sizing guide pad

 XPL005003  Tray without Instruments
 XSEST0200 Tray with Instruments

Optional: 

 XRP001002  Proximal Broach

The information in the section is not intended 
to be used for sales and/or promotional purposes. 
This information is solely intended to be used as 
a reference for clinical usage
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Operative Technique

Step 1 - Choosing the implant

Step 2 - Exposure

Step 3 - Proximal Phalanx 
(P1) Preparation

Figure 9     Linear skin incision
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Operative Technique

PIP/IP Arthrodesis
Step 1 - Choosing the implant

Use the provided template and 
a pre-operative X-Ray to select the 
most appropriate size to the patient’s 
morphology. 

Step 2 - Exposure

A standard linear incision is used 
to expose the interphalangeal joint.

Step 3 - Proximal Phalanx 
(P1) Preparation

Resect the head of P1 (approximately 
2-3mm). Th en, prepare the housing 
of the implant with the 2mm Drill Bit 
(XFO112001). Drill until the cutting 
fl utes are buried.

All of the following steps are shown for 
the PIP arthrodesis but are valid for IP 
arthrodesis as well.

•  If the cortical bone is dense, it 
is possible to use the P2 Short 
broach (XRP001003) to prepare the 
housing.

•  To avoid the risk of fracture, 
introduce the broach manually 
following the axis of the phalanx.

•  In case of retraction of the joint 
space, make a plantar plate incision 
to facilitate the distraction, 
and facilitate the Smart Toe II 
implantation, in particular for 
the sizes 21 and 22.

 If the housing in P1 seems too narrow 
for the closed shape of the implant: 
Remove more bone by using the drill 
several times to enlarge the housing.

Figure 10     Head of the proximal phalanx is resected. 

Figure 11     Middle phalanx preparation: (A) Creating canal in middle 
phalanx, (B) manually removing cartilage.   

Figure 12 Middle 
phalanx preparation 
continued: (A & B) 
Middle phalanx short 
broach with  yellow 
dot inserted, (C) size 
16, 19, & 20 broach, 
(D) size 21 & 22 broach
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Size 15 Size 16, 19, 20 Size 21 & 22

Operative Technique

PIP/IP Arthrodesis
Step 4 – Middle Phalanx (P2) 
Preparation

Drill P2 using the Stop Drill Bit 
(XFO102001). Th en, manually denude 
the cartilage using the provided 
Surfacing Reamer (XFR001001).

Step 5 - Middle Phalanx (P2) 
Preparation

Smart Toe II size 15:
Insert the Middle Phalanx P2 Short 
broach (XRP001003) which has a 
yellow dot, up to the stop.

Smart Toe II size 16, 19 and 20: 
Insert the Middle Phalanx P2 broach 
(XRP001001) up to the laser mark.

Smart Toe II size 21 and 22:
Insert the Middle Phalanx P2 broach 
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•  Introduce the broach manually. If 
it is not suffi  cient, always tap gently 
on the broach to avoid any risk of 
fracture. 

•  Th e broach must always be parallel to 
the transverse plane of the phalanx.

•  It is very important not to turn 
the broach.
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6.	 The implant holding forceps must be used to remove 
the Smart Toe II from the packaging insert. (Figure 13) 

	 a. �While holding the implant with the forceps, the 
surgeon inserts the long end of the implant into the 
canal of the proximal phalanx until the forceps touch 
the proximal phalanx. At this point, the surgeon must 
not remove the forceps.

	 b. �Use of the Positioning Rod: The implant is slightly 
inserted into the canal so as the hole in the implant is 
still visible. The positioning rod is inserted, while the 
implant continues to be held with the forceps. The 
implant is inserted the rest of the way with the posi-
tioning rod and forceps still in place.			 

	   

7.	 While still holding the implant in place, the middle 
phalanx is partially reduced over the distal portion of 
the implant placing it within the canal. (Figure 14) 

	 a. �The surgeon now removes the forceps and manually 
completes the reduction. 

	 b. �The surgeon should hold the reduction in place for 
approximately one minute. This allows the heat of the 
body to warm the implant that activates the memory 
metal. The width of the implant expands, locking it in 
place against the walls of the canal. Additionally, the 

implant contracts along its length to pull the ends of 
the bones together to facilitate fusion.

	 c. �Use of the Positioning Rod: The middle phalanx is 
partially reduced with the positioning rod and for-
ceps still in place. Once partially reduced, the forceps 
are removed, but not the positioning rod. When 
the phalanx is fully reduced, the positioning rod is 
removed, and the surgeon compresses the two pha-
langes for approximately one minute.  

	 d. �Technique note for the CST: Have a sterile basin 
filled with warm sterile water, 37˚ C (98.6 ˚ F) to 40˚ 
C (104˚ F), available if the surgeon wishes to soak 
the toe to facilitate speeding up the metal memory 
process.3 

				  

After the incision is closed, a sterile dressing is applied 
that is not too tight. The patient will be encouraged to place 
some weight on the foot later the same day of surgery. The 
bones will fuse within the next several weeks. 

“The implant expands to lock against the 
walls of the canal, then contracts along its 
length to pull the bone ends together and 
facilitate fusion.”

Figure 13  Implantation in the 
proximal phalanx: (A) Removing the 
implant from the packaging insert, 
(B) inserting long end of implant 
in canal of proximal phalanx, (C) 
positioning rod placed.

Figure 14	 Implantation in the middle phalanx: (A) Partial reduction, (B) 
complete reduction, (C) phalanx partially reduced with positioning rod 
in place, (D) positioning rod removed and compression of the phalanx 
completed. 
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Operative Technique

PIP/IP Arthrodesis
Step 6 - Implantation in Proximal 
Phalanx (P1)

Use the Forceps (XPI003001) to remove 
the Smart Toe II from its support. Insert 
the oblong shaped side of the implant in 
P1 until the forceps touch the proximal 
phalanx. Do not remove the forceps at 
this stage.

Step 7 - Implantation in Middle 
Phalanx (P2) and closure

Manually reduce middle phalanx over 
the distal legs of the implant. Forceps 
must stay engaged until the middle 
phalanx is partially reduced over the 
implant. 

Remove the forceps and manually 
compress the joint for approximately 
1 minute.

Suture the extensor tendon to avoid 
the formation of a mallet toe.

If it is diffi  cult to insert the Smart Toe 
II implant, use a graft  remover and a 
hammer to assist implantation. If the 
positioning rod is required, please 
refer to the following page.

 To facilitate the shape memory 
process aft er implantation, the 
patient’s toe can be bathed in 
a warm sterile solution, between 
37°C (98.6°F) to 40°C (104°F).
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N V I S I O N ™  B I O M E D I C A L  T E C H N O L O G I E S 
V E C T O R ®  H A M M E R T O E  I M P L A N T
The Vector Hammertoe Implant is manufactured of 
PEEK-Optima® HA Enhanced with the HA combined 
into the PEEK and not just used as a coating. The implant 
consists of one piece where the distal portion is screwed 
into the bone, and the proximal portion is manually 
inserted. (Figure 15)

Contraindications and precautions are typical of most 
implants.  
•	 The implants should never be re-sterilized.
•	 The K-wires are intended for single use only. 
•	 Only the Vector specialty instruments should be 

used to place the implant.   
•	 Implant should not be placed if the patient has an 

active or suspected infection.
•	 The implant should not be used in conjunction with 

other implants that have a different metal alloy.
•	 Implanting an implant of the incorrect size, particu-

larly if it is too small, can lead to implant fracture.  
•	 Patient has been identified as having an inadequate 

quality or quantity of bone that would not allow sta-
bilization of the bone while healing.

•	 The patient should be educated as to the poten-
tial adverse effects of the procedure including the 
migration or subluxation of the implant that can 
result in limiting the range of motion of the digit.4

The following are the steps of the implant procedure, 
including insertion of a non-cannulated and cannulated 
implant. 
1.	 Using a #15 knife blade, the surgeon makes a linear 

skin incision over the dorsal aspect of the PIP joint.
2.	 A transverse capsulotomy is completed as well as 

releasing soft tissue as necessary to expose the PIP 
joint. 

3.	 Depending on surgeon’s preference, a sagittal saw or 
bone cutter will be used to make the transverse resec-
tion of the head of the proximal phalanx. (Figure 16)

4.	 The cartilage at the base of the middle phalanx is 
resected while avoiding the removal of bone to avoid 
shortening the digit. (Figure 17)

5.	 Using the implant sizer, the surgeon determines the 
correct size of implant. (Figure 18) 

	 a. �The implant sizer is radiopaque and therefore can be 
used with fluoroscopy. 

2 Vector® Surgical Technique Guide

The Vector® Hammertoe Implant is made of PEEK-Optima® HA 
Enhanced, where the HA is fully integrated into the PEEK (not 
just coated) making it available on all surfaces of the implant. 

The Vector Hammertoe Implant is a one-piece device where 
the distal portion is screwed into the bone while the proximal 
portion is press-fitted into the bone. 

The implant contains a radiopaque locator pin to verify 
positioning and the radiolucent implant materials allows for 
fusion to be seen in post-op.
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Figure 15	 Diagrams of the implant
 

Figure 16	  
Resection of the 
proximal phalanx. 

3Nvision Biomedical Technologies

Create a midline incision over the dorsal aspect of the PIP joint. Perform a transverse 
capsulotomy and release soft tissue as necessary to allow for PIP joint exposure.

Use a sagittal saw or hand-held bone cutter to perform a transverse resection of the head 
of the proximal phalanx. Resect the cartilage at the base of the middle phalanx while 
minimizing bone loss to avoid shortening the digit.

Determine the optimal implant size intra-operatively using the implant sizer. The length and 
width of the sizer footprints match the length and major diameter of the correspondent 
implant. The sizing template is radiopaque and can be used under fluoroscopy. 

Step 1 - Joint Preparation

Step 2 - Implant Sizing

Figure 17
Cartilage resected 
from base of middle 
phalanx

3Nvision Biomedical Technologies

Create a midline incision over the dorsal aspect of the PIP joint. Perform a transverse 
capsulotomy and release soft tissue as necessary to allow for PIP joint exposure.

Use a sagittal saw or hand-held bone cutter to perform a transverse resection of the head 
of the proximal phalanx. Resect the cartilage at the base of the middle phalanx while 
minimizing bone loss to avoid shortening the digit.

Determine the optimal implant size intra-operatively using the implant sizer. The length and 
width of the sizer footprints match the length and major diameter of the correspondent 
implant. The sizing template is radiopaque and can be used under fluoroscopy. 

Step 1 - Joint Preparation

Step 2 - Implant Sizing

Figure 18
Determining the size 
of needed implant 
using implant sizer.

3Nvision Biomedical Technologies

Create a midline incision over the dorsal aspect of the PIP joint. Perform a transverse 
capsulotomy and release soft tissue as necessary to allow for PIP joint exposure.

Use a sagittal saw or hand-held bone cutter to perform a transverse resection of the head 
of the proximal phalanx. Resect the cartilage at the base of the middle phalanx while 
minimizing bone loss to avoid shortening the digit.

Determine the optimal implant size intra-operatively using the implant sizer. The length and 
width of the sizer footprints match the length and major diameter of the correspondent 
implant. The sizing template is radiopaque and can be used under fluoroscopy. 

Step 1 - Joint Preparation

Step 2 - Implant Sizing
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6.	 The following are the steps for preparing the middle 
phalanx. The steps are the same for both the non-
cannulated and cannulated implant when inserting the 
K-wire, except a double K-wire is used for the cannu-
lated implant.  

	 a. �The K-wire is inserted into the middle phalanx in 
antegrade fashion down the center of the bone and 
exits at the distal end of the toe. (Figure 19 A)

	 b. �The K-wire is left extending 1-2 mm from the base of 
the middle phalanx and the blunt end of the K-wire is 
used to make a slight indentation in the proximal pha-
lanx as the reference point for drilling. (Figure 19 B) 

	 c. �The cannulated drill bit with the correct sized diam-
eter is slid over the K-wire and hand drilled to the 
last laser line. (Figure 19 C, D)

	 d. �The CST then hands the correct size of tap that is 
placed over the K-wire and advanced until the stop is 
flush with the joint surface. (Figure 19 E, F)

7.	 The following is the step for preparing the proximal 
phalanx. 

	 a. �Using the indentation previously made in the bone as a 
guide, a hand drill is used to drill the hole in the proxi-
mal phalanx to the last laser mark. (Figure 20 A & B) 

8.	 The following are the steps for inserting the implant in 
the middle phalanx. 

	 a. �Non-cannulated: The K-wire will be slowly pulled 
distally until the blunt end is flush with the bottom of 
the distal pilot hole. (Figure 21 A & B) 

	 b. �Cannulated: The K-wire will be slowly pulled distally 
until the proximal end of the K-wire is 3-5 mm sub-
flush. (Figure 22 A & B)

	 c. �This step is the same for both the non-cannulated and 
cannulated implant. The inserter is used to thread the 
distal portion of the implant into the middle phalanx 
until the shoulder of the inserter is 0.5 mm subflush 
with the surface of the bone. (Figure 23 A – C)

Figure 19	 Middle phalanx preparation: (A) K-wire inserted antegrade into 
the middle phalanx, (B) Central axis of the proximal phalanx indented with 
blunt end of K-wire, (C) Cannulated drill placed over the K-wire, (D) K-wire 
is hand drilled to the laser line, (E) Tap is placed over the K-wire, (F) Tap is 
advanced until the shoulder is flush with bone surface.   
 

4 Vector® Surgical Technique Guide

Non-cannulated:  
Insert the trocar tip of the K-wire into the middle phalanx antegrade along its central axis, 
exiting the distal end of the toe. The K-wire should be protruding 1-2mm from the base of 
the middle phalanx. Indent the central axis of the proximal phalanx with the blunt end of 
the K-wire for proximal drilling reference.

Cannulated:  
Insert the double trocar K-wire into the middle phalanx antegrade along its central axis, 
exiting the distal end of the toe. The K-wire should be protruding 1-2mm from the base of 
the middle phalanx. Indent the central axis of the proximal phalanx with the proximal end 
of the K-wire for proximal drilling reference.

Step 3 - Middle Phalanx Preparation
A. Insert K-Wire

Note: In cannulated surgeries, the double trocar K-wire will be used.

4 Vector® Surgical Technique Guide
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exiting the distal end of the toe. The K-wire should be protruding 1-2mm from the base of 
the middle phalanx. Indent the central axis of the proximal phalanx with the blunt end of 
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Cannulated:  
Insert the double trocar K-wire into the middle phalanx antegrade along its central axis, 
exiting the distal end of the toe. The K-wire should be protruding 1-2mm from the base of 
the middle phalanx. Indent the central axis of the proximal phalanx with the proximal end 
of the K-wire for proximal drilling reference.

Step 3 - Middle Phalanx Preparation
A. Insert K-Wire

Note: In cannulated surgeries, the double trocar K-wire will be used.

5Nvision Biomedical Technologies

Slide the appropriate tap over the K-wire and advance until the shoulder is flush with the 
joint surface.

Use the indentation performed in Step 3 as a pilot hole to hand drill the proximal phalanx 
with the red drill to the last laser mark or stop when reaching the inner cortical wall. If 
needed, insert a separate K-wire along the central axis of the proximal phalanx to aid with 
drill alignment.

Step 4 - Proximal Phalanx Preparation

C. Tap

Slide the appropriate diameter cannulated drill over the K-wire and hand drill to the last 
laser line or stop when reaching inner cortical wall.

B. Drill

A B C
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Slide the appropriate tap over the K-wire and advance until the shoulder is flush with the 
joint surface.

Use the indentation performed in Step 3 as a pilot hole to hand drill the proximal phalanx 
with the red drill to the last laser mark or stop when reaching the inner cortical wall. If 
needed, insert a separate K-wire along the central axis of the proximal phalanx to aid with 
drill alignment.

Step 4 - Proximal Phalanx Preparation
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Slide the appropriate diameter cannulated drill over the K-wire and hand drill to the last 
laser line or stop when reaching inner cortical wall.

B. Drill
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with the red drill to the last laser mark or stop when reaching the inner cortical wall. If 
needed, insert a separate K-wire along the central axis of the proximal phalanx to aid with 
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Slide the appropriate diameter cannulated drill over the K-wire and hand drill to the last 
laser line or stop when reaching inner cortical wall.
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Slide the appropriate tap over the K-wire and advance until the shoulder is flush with the 
joint surface.

Use the indentation performed in Step 3 as a pilot hole to hand drill the proximal phalanx 
with the red drill to the last laser mark or stop when reaching the inner cortical wall. If 
needed, insert a separate K-wire along the central axis of the proximal phalanx to aid with 
drill alignment.

Step 4 - Proximal Phalanx Preparation

C. Tap

Slide the appropriate diameter cannulated drill over the K-wire and hand drill to the last 
laser line or stop when reaching inner cortical wall.

B. Drill

C D E

Figure 21	  
Non-cannulated: (A 
& B) K-wire is pulled 
distally until the 
blunt end is flush 
with bottom of the 
distal pilot hole. 
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Non-cannulated:  
Slowly pull the K-wire distally until the 
blunt end of the k-wire comes flush with 
the bottom of the distal pilot hole.

Cannulated:  
Slowly pull the K-wire distally until the 
proximal end of the k-wire is 3-5mm 
subflush.

Step 5 - Middle Phalanx Implant Insertion
A. Position K-Wire

Use the inserter to thread the distal portion of the implant into the middle phalanx until the 
shoulder of the inserter is 0.5mm subflush with the surface of the middle phalanx. 

*Position the implant’s tines mediolaterally to ease proximal insertion, further advancing 
the implant if needed.

B. Insert Implant

6 Vector® Surgical Technique Guide
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A B

Figure 22	
Cannulated: (A & 
B) K-wire is pulled 
distally until the 
proximal end of the 
K-wire is subflush. 
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shoulder of the inserter is 0.5mm subflush with the surface of the middle phalanx. 

*Position the implant’s tines mediolaterally to ease proximal insertion, further advancing 
the implant if needed.

B. Insert Implant
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“The surgeon’s choice depends on the patient’s anatomy and pathology, as well as the 
system or procedure with which the surgeon is most familiar.”

Figure 20	
Proximal phalanx 
preparation: (A & 
B) Using a hand 
drill, the proximal 
phalanx is drilled to 
the last laser mark.  

5Nvision Biomedical Technologies

Slide the appropriate tap over the K-wire and advance until the shoulder is flush with the 
joint surface.

Use the indentation performed in Step 3 as a pilot hole to hand drill the proximal phalanx 
with the red drill to the last laser mark or stop when reaching the inner cortical wall. If 
needed, insert a separate K-wire along the central axis of the proximal phalanx to aid with 
drill alignment.

Step 4 - Proximal Phalanx Preparation

C. Tap

Slide the appropriate diameter cannulated drill over the K-wire and hand drill to the last 
laser line or stop when reaching inner cortical wall.

B. Drill

5Nvision Biomedical Technologies

Slide the appropriate tap over the K-wire and advance until the shoulder is flush with the 
joint surface.

Use the indentation performed in Step 3 as a pilot hole to hand drill the proximal phalanx 
with the red drill to the last laser mark or stop when reaching the inner cortical wall. If 
needed, insert a separate K-wire along the central axis of the proximal phalanx to aid with 
drill alignment.

Step 4 - Proximal Phalanx Preparation

C. Tap

Slide the appropriate diameter cannulated drill over the K-wire and hand drill to the last 
laser line or stop when reaching inner cortical wall.

B. Drill

A B

NOVEMBER  2026     |     The Surgical Technologist     | 497



8 Vector® Surgical Technique Guide

Step 6 Continued - Proximal Phalanx Implant Insertion
B. Advance Locator Pin

Cannulated:  
Advance the K-wire retrograde throught the PIP joint and stop at surgeon desired location.

Non-cannulated:  
Advance the K-wire to the next laser mark to push the locator pins proximally splaying the 
proximal legs of the implant, then remove K-wire. 

A

9.	 The following are the steps for inserting the implant in the proximal phalanx. 
	 a. �The implant is placed into the pre-drilled canal of the proximal phalanx. (Figure 24 A & B)
	 b. �Non-cannulated: The K-wire is inserted to the next laser mark to push the locator pins proximally that causes 

the proximal legs of the implant to open. The K-wire is then removed. (Figure 25 A-C)
	 c.  �Cannulated: The K-wire is advanced retrograde through the PIP joint and stopped by the surgeon at their pre-

ferred location.4 (Figure 26 A & B)

Figure 23	  
(A-C) Inserter is used 
to thread the distal 
portion of the implant 
into the middle 
phalanx until the 
shoulder is subflush 
with the bone. 

6 Vector® Surgical Technique Guide

Non-cannulated:  
Slowly pull the K-wire distally until the 
blunt end of the k-wire comes flush with 
the bottom of the distal pilot hole.

Cannulated:  
Slowly pull the K-wire distally until the 
proximal end of the k-wire is 3-5mm 
subflush.

Step 5 - Middle Phalanx Implant Insertion
A. Position K-Wire

Use the inserter to thread the distal portion of the implant into the middle phalanx until the 
shoulder of the inserter is 0.5mm subflush with the surface of the middle phalanx. 

*Position the implant’s tines mediolaterally to ease proximal insertion, further advancing 
the implant if needed.

B. Insert Implant
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Press fit the implant into the pre-drilled canal of the proximal phalanx.

*Do not twist the implant when press fitting into the proximal phalanx to avoid breaking  
the tines.

Step 6 - Proximal Phalanx Implant Insertion
A. Insert Implant

7Nvision Biomedical Technologies

Press fit the implant into the pre-drilled canal of the proximal phalanx.

*Do not twist the implant when press fitting into the proximal phalanx to avoid breaking  
the tines.

Step 6 - Proximal Phalanx Implant Insertion
A. Insert Implant
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Step 6 Continued - Proximal Phalanx Implant Insertion
B. Advance Locator Pin

Cannulated:  
Advance the K-wire retrograde throught the PIP joint and stop at surgeon desired location.

Non-cannulated:  
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Figure 26	  
Cannulated: (A & B) 
K-wire is advanced 
retrograde through 
PIP joint. 

Figure 24	  
(A & B) Implant is 
positioned into the 
pre-drilled canal 
of the proximal 
phalanx.

Figure 25	  
Non-cannulated: 
(A-C) K-wire is 
advanced to the 
next laser mark and 
proximal legs open. 
K-wire is removed. 
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C O N C L U S I O N
There are multiple types of systems commercially available 
for correcting hammertoe deformity. Each has its own 
advantages and disadvantages, with one of the primary 
disadvantages being cost as compared to using K-wires. It 
is obviously the decision of the surgeon as to what they feel 
is best to be used according to the anatomy and pathology 
of the patient as well as the system or procedure of which 
they are most familiar. 
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“The patient may place some 
weight on the foot later the 
same day of surgery, with the 
bones fusing over the next 
several weeks.”



5.	 What millimeter size of drill bit is used to 
prepare the Smart Toe II implant insertion 
site of the proximal phalanx?

a.	 1.0
b.	 1.5
c.	 2.0
d.	 2.5

6.	 What instrument must not be removed from 
the Smart Toe II implant once the long end of 
the implant is within the proximal phalanx? 

a.	 K-wire
b.	 Broach
c.	 Rod
d.	 Forceps

7.	 How many minutes should the CST time the 
surgeon when the Smart Toe II implant is in 
place and the reduction has been complet-
ed? 

a.	 1
b.	 3
c.	 5
d.	 7
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1.	 Which of the following materials promotes 
bone grown and attachment when used in the 
manufacturing process of a metal implant? 

a.	 Nitinol
b.	 Titanium alloy
c.	 Hydroxyapatite
d.	 Polyetheretherketone

2.	 What millimeter size of screw is used during a 
box joint arthrodesis?

a.	 .5
b.	 1.0
c.	 1.5
d.	 2.0

3.	 What instrument is used to resect the articular 
surface of the head of the proximal phalanx 
during a box joint arthrodesis? 

a.	 Bone cutter
b.	 Sagittal saw
c.	 Rongeur
d.	 Rasp

4.	 What degrees centigrade must the Smart Toe II 
implant be stored? 

a.	 0
b.	 12
c.	 20
d.	 32

8.	 What should the CST have available to 
accelerate the metal memory process of 
the Smart Toe II implant once the reduction 
has been completed? 

a.	 Cold towels
b.	 Ace bandage
c.	 Warm saline
d.	 Overhead heater

9.	 The Vector hammertoe implant sizer can be 
used with fluoroscopy.

a.	 True
b.	 False

10.	 How is the small indentation made in the 
proximal phalanx during the Vector proce-
dure? 

a.	 Tap
b.	 K-wire
c.	 Drill bit
d.	 Locator pin

Implant Surgery for Hammertoe Correction , Part 3
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