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Image intensiﬁer control
Warning
This description alone does not provide sufficient background for direct use
of DePuy Synthes products. Instruction by a surgeon experienced in handling
these products is highly recommended.
Processing, Reprocessing, Care and Maintenance
For general guidelines, function control and dismantling of m
 ulti-part
instruments, as well as processing guidelines for implants, please contact your
local sales representative or refer to:
http://emea.depuysynthes.com/hcp/reprocessing-care-maintenance
For general information about reprocessing, care and maintenance of Synthes
reusable devices, instrument trays and cases, as well as processing of Synthes
non-sterile implants, please consult the Important Information leaflet
(SE_023827) or refer to:
http://emea.depuysynthes.com/hcp/reprocessing-care-maintenance
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Midfoot Fusion Bolt B 6.5 mm.
Intramedullary fixation of the medial
column of the foot.

Overview
The Midfoot Fusion Bolt is a solid 6.5 mm intramedullary implant that can be used to fuse the medial metatarsocuneiform, naviculocuneiform and talonavicular joints.

Alternative uses of the midfoot fusion bolt may also be the
possibility of fusing the lateral column, calcaneocuboid and
4th metatarsocuboid joint. The midfoot fusion bolt aims to
achieve permanent fusion of these joints in patients suffering
from gross instability such as Charcot neuroarthropathy with
or without collapse of the midfoot. The midfoot fusion bolt
provides stabilization and alignment, enhancing the possibility of a functional foot and increasing the likelihood of limb
salvage.

Features and Benefits

Identical pitch of head and
tip threads (2.7 mm)

Single cutting head thread
Allows easy insertion and countersinking in cortical bone.
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Solid 6.5 mm diameter shaft
For added strength in bending
and shear
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Functional principle of threads in
Midfoot Fusion Bolt
The 6.5 mm Midfoot Fusion Bolt is:
–– Solid bolt
–– Available in Titanium and Stainless Steel
–– Available in lengths 50–160 mm
–– Highly resistant to bending and shear
–– Headless design
–– Complete countersinking
–– Able to achieve compression

Blunt tip
Prevents damage to soft tissues if
over-inserted.

Leading threads and shaft have the
same diameter
Easy insertion with reduced risk of
threads cutting out of the bone

1 MFB insertion
Insertion of the MFB with
the compression T-handle

2 Closure of gap and
compression
As the end of the compression T-handle comes
into contact with the bone
it acts like the head of a
screw and allows for closure of the gap by compression

3 Countersinking
Once the desired degree
of compression is reached
the head is countersunk by
holding the T-handle and
turning the bolt into the
bone with the screwdriver
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AO Principles

In 1958, the AO formulated four basic principles, which have
become the guidelines for internal ﬁxation.1, 2

Anatomic reduction
Fracture reduction and ﬁxation to
restore anatomical relationships.

Early, active mobilization
Early and safe mobilization and
rehabilitation of the injured part and
the patient as a whole.

1

2

4

3
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Stable fixation
Fracture ﬁxation providing absolute or
relative stability, as required by the
patient, the injury, and the personality
of the fracture.

Preservation of blood supply
Preservation of the blood supply to soft
tissues and bone by gentle reduction
techniques and careful handling.

Indications and Contraindications

Indications
Treatment of gross collapse of the mid/hindfoot associated
with:
–– Charcot foot
–– Neuropathic disease
Charcot foot can develop in several areas of the foot. The
most common is the Lisfranc area, secondarily the Chopart
area, thirdly the ankle area and fourthly the calcaneus – subtalar area. It often develops in the forefoot. The idea of the
Midfoot Fusion Bolt is to treat the Lisfranc and Chopart area.
Contraindications
–– Peripheral vascular disease
–– Serious and life-threatening co-morbidities
Warning: The Midfoot Fusion Bolt is not to be used as a
stand alone implant and needs to be used with supplemental
fixation, such as additional screws and plates across the arthrodesed joints.
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Preoperative Planning

Evaluation of X rays
For good preoperative planning it is important to have the
following X rays:
–– Weight bearing in 3 projections:
Lateral, AP; 45º oblique AP
–– AP of ankle
–– Comparative X rays of both sides
Preoperative examination and evaluation
Estimate the balance of the foot and the function of the vital
tendons, especially the length of the tendo – Achilles and
gastrocnemius.
A gastrocnemius slide or percutaneous tendo – Achilles
lengthening is needed as equinus contracture causes abnormally high stresses across the midfoot.

6
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Preparation

1
Patient Positioning
Place the patient in the supine position, with a roll under the
affected hip to position the foot in neutral (toes straight up
in a resting position)

2
Gastrocnemius slide or percutaneous
tendo – Achilles lengthening
In almost all cases, a gastrocnemius slide or percutaneous
tendo – Achilles lengthening is needed to relieve stresses
across the midfoot.
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Preparation

3
Surgical Approach
Two or three incisions are usually needed to expose and prepare the joints to be fused.
Make a medial utility incision to expose and denude the
talonavicular, navicularcuneiform and tarsometatarsal joints.
Take care to avoid the tibialis anterior tendon
Make a dorsal straight incision over the 1st metatarsal
phalangeal joint (MPJ) to expose the joint. This allows for
access of the drill bit and the midfoot fusion bolt through
the 1st metatarsal articular surface.
Note: At this stage of the procedure a subtalar fusion may
be performed.
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4
Prepare joints
Instrument
292.200

K-Wire B 2.0 mm with trocar tip,
length 150 mm

Expose and prepare all the joints for fusion. Correct deformities with resections, where necessary. These corrections
should be performed to the estimated final shape of the
foot. Place temporary K-wires to hold the joints in place, taking care not to place them in the path of the final implant.
Note: If desired add graft before provisionally fixing the
joints with K-wires.

5
Prepare metatarsal
Access the 1st metatarsal head through the dorsal incision.
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Implantation

1a
Insert guide wire
Instruments
292.680

Guide Wire B 2.8 mm

312.080

Drill Sleeve 8.5/2.8

312.050

Protection Sleeve 12.0/8.5

Insert the 2.8 mm guide wire under image intensifier control,
through the upper center of the first metatarsal head close
to the dorsal cortex and across the tarsometatarsal, the
navicularcuneiform and the talonavicular joints into the talus.
Place the guide wire to the required depth.
Note: Measurement is to the tip of the guide wire.
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1b
Insert guide wire for alternative/reverse technique
Instruments
292.680

Guide Wire B 2.8 mm

312.080

Drill Sleeve 8.5/2.8

312.050

Protection Sleeve 12.0/8.5

For the alternative technique insert the 2.8 mm guide wire
under image intensifier control, through the upper center of
the first metatarsal head close to the dorsal cortex and
straight across the tarsometatarsal, the navicularcuneiform
and the talonavicular joints into the talus. Continue inserting
the guide wire through the posterior of the talus making
sure it exits posterior avoiding the subtalar joint. From the
back of the foot re-adjust the guide wire position in the
metatarsal head to allow measurement of the desired length
of the midfoot fusion bolt.
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2a
Measure for bolt length
Instrument
03.227.030

Direct Measuring Device for HCS-Headless
Compression Screw B 6.5 mm

Place the measuring device over the guide wire to the surface of the metatarsal head. Definite bolt length should consider joint spaces, depth of countersink and desired position
of the leading tip of the bolt.

2b
Measure for bolt length for alternative/reverse
technique
Instruments
03.227.030

Direct Measuring Device for HCS-Headless
Compression Screw B 6.5 mm

Place the measuring device over the guide wire to the bone.
Definite bolt length should consider joint spaces, depth of
countersink and desired position of the leading tip of the
bolt.
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3a
Drill
Instruments
03.111.002

Drill Bit B 5.0 mm, calibrated, cannulated,
length 300/250 mm, 3-flute,
for Quick Coupling

357.047

Drill Bit B 6.5 mm, cannulated,
length 330 mm, for Quick Coupling

When the reduction is complete insert the 5.0 mm drill bit
over the guide wire. Under image intensification drill to the
final desired position of the bolt.
Note: The length of the bolt can also be checked with the
calibrated measurements on the 5.0 mm drill bit.
Verify under image intensification that the drill bit follows
the correct path and does not penetrate the end of the talus.
It is recommended to over-drill especially in hard bone. Do
not drill the entire length, as this will prevent purchase of the
leading bolt threads.

6.5 mm drill bit

5.0 mm drill bit
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3b
Drill for Alternative/reverse technique
Instruments
03.111.002

Drill Bit B 5.0 mm, calibrated, cannulated,
length 300/250 mm, 3-flute,
for Quick Coupling

357.047

Drill Bit B 6.5 mm, cannulated,
length 330 mm, for Quick Coupling

When the reduction is complete insert the 5.0 mm drill bit
over the guide wire. Under image intensification drill to the
final desired position of the bolt.
Note: The length of the bolt can also be checked with the
calibrated measurements on the 5 mm drill bit.
Verify under image intensification that the drill bit follows
the correct path.
It is recommended to over-drill especially in hard bone. Do
not drill the entire length, as this will prevent purchase of the
leading bolt threads.

6.5 mm drill bit

5.0 mm drill bit
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4
Remove guide wire
Remove the guide wire to allow for the insertion of the solid
midfoot fusion bolt. If stability is not maintained, add supplemental K-wires. Pay attention that the wires are not in the
path of the bolt.

5
Select the midfoot fusion bolt
Select the midfoot fusion bolt. Definite bolt length should
consider, joint spaces, depth of countersink and desired position of the leading tip of the bolt (step 6). It is important that
the midfoot fusion bolt is well inserted into the body of the
talus.
Note: If there is excessive joint space, this should be conside
red when choosing the bolt.

6
Attach the midfoot fusion bolt to T-handle
Instrument
03.111.001

T-Handle for Midfoot fusion bolt

Connect the correct length midfoot fusion bolt to the T-handle and finger tighten.
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7a
Insert the midfoot fusion bolt
Insert the midfoot fusion bolt into metatarsal head. Use image intensification to visualize and control bolt insertion.
Place allograft or autograft in the prepared joints, if required.

Turn the T-handle until it reaches the cartilage of the joint.
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7b
Insert the midfoot fusion bolt for alternative/reverse
technique
Insert the midfoot fusion bolt into the talus. Use image intensification to visualize and control bolt insertion.
Place allograft or autograft in the prepared joints, if required.
Turn the T-handle until it reaches the posterior aspect of the
talus.

8a
Compress joints
Under image intensification turn the T-handle until the desired compression is achieved.
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8b
Compress joints for alternative/reverse technique
Under image intensification turn the T-handle until the desired compression is achieved.

9a
Countersink the midfoot fusion bolt
Instrument
314.164

Screwdriver Stardrive 4.5/5.0, T25

Place the Stardrive screwdriver through the cannulation in
the T-handle and engage the screwdriver into the head of
the bolt.
Hold the T-handle stationary and use the screwdriver to
countersink the threaded head of the midfoot fusion bolt
into the metatarsal.
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Note: When the groove in the screwdriver is in line with the
top end of the T-handle, this indicates that the top end of
the thread is even with the bone surface. Check the length
of the MFB, making sure that it is well inserted into the body
of the talus.
Precaution: If the bolt is short, there is a risk of cut-out
along the plantar aspect of the distal talus when full weight
bearing starts.

9b
Countersink the midfoot fusion bolt for alternative/
reverse technique
Instrument
314.164

Screwdriver Stardrive 4.5/5.0, T25

Place the Stardrive screwdriver through the cannulation in
the T-handle and engage the screwdriver into the head of
the bolt.
Hold the T-handle stationary and use the screwdriver to
countersink the threaded head of the midfoot fusion bolt
into the posterior of the talus.
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Supplemental Fixation

The Midfoot Fusion Bolt is to be used with supplemental
fixation, such as additional screws and plates across the
arthrodesed joints.
Synthes offers a wide selection of plates and screws which
cover a correspondingly extensive variety of indications. For
this reason this technical guide does not cover specific
indications or the selection of a plate type for specific clinical
situations. For treatment of these subjects, please refer to
‘’AO Principles of Fracture management,’’ courses offered by
the AO (www.aofoundation.org), and the corresponding
professional literature.

Example

Example
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Implant Removal (optional)

Clear the Stardrive recess at the end of the bolt from any tissue ingrowth. Screw out the bolt until the head is no longer
engaging the bone. Attach T-handle and place the Stardrive
screwdriver through the cannulation in the T-handle and engage the screwdriver into the head of the bolt. Holding the
T-handle turn the screwdriver anticlockwise to partially jam
the bolt in the T-handle. Remove the screwdriver. While gently pulling, turn the T-handle anticlockwise.
Postoperative treatment guidelines
Immobilization in a well padded splint for the first 2 weeks.
During this time a dependent position should be avoided.
The dressing is removed at 2 weeks, the wound is evaluated
and gentle range of motion of the ankle and 1st metatasophalangeal joints is initiated. Full weight-bearing between
10–12 weeks based on radiographic evidence of healing.
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Implants

Midfoot Fusion bolt B 6.5 mm
Length (mm)

Stainless steel

TAN

50

02.111.150

04.111.150

55

02.111.155

04.111.155

60

02.111.160

04.111.160

65

02.111.165

04.111.165

70

02.111.170

04.111.170

75

02.111.175

04.111.175

80

02.111.180

04.111.180

85

02.111.185

04.111.185

90

02.111.190

04.111.190

95

02.111.195

04.111.195

100

02.111.200

04.111.200

105

02.111.205

04.111.205

110

02.111.210

04.111.210

115

02.111.215

04.111.215

120

02.111.220

04.111.220

125

02.111.225

04.111.225

130

02.111.230

04.111.230

135

02.111.235

04.111.235

140

02.111.240

04.111.240

145

02.111.245

04.111.245

150

02.111.250

04.111.250

155

02.111.255

04.111.255

160

02.111.260

04.111.260

All Midfoot Fusion Bolts are available nonsterile and sterile
packed. For sterile implants add suffix “S” to the article
number.
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Instruments

03.111.001

T-Handle for Midfoot Fusion Bolt

314.164

Screwdriver Stardrive 4.5/5.0, T25, with
Groove, length 240 mm

03.111.002

Drill Bit  5.0 mm, calibrated, cannulated,
length 300/250 mm, 3-flute, for Quick
Coupling

357.047

Drill Bit  6.5 mm, cannulated,
length 330 mm, for Quick Coupling

292.680

Guide Wire  2.8 mm with threaded tip,
length 300 mm

03.227.030

Direct Measuring Device for HCSHeadless Compression Screw  6.5 mm

292.200

Kirschner Wire  2.0 mm with trocar tip,
length 150 mm

Midfoot Fusion Bolt  6.5 mm
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Optional Instruments

312.080

Drill Sleeve 8.5/2.8

312.050

Protection Sleeve 12.0/8.5

02.227.001

Guide Wire B 2.8 mm with trocar tip,
length 300 mm, Stainless Steel

338.490

Quick Coupling for Small Air Drill

or

511.761

22

Quick Coupling for DHS/DCS Triple
Reamers
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Vario Cases

68.111.041

Insert, size 1/1, for Instrument Set
Midfoot Fusion Bolt B 6.5 mm

68.000.101

Lid for Instrument Tray, size 1/1

68.111.047

Module with lid for 6.5 mm
Midfoot Fusion Bolts (TAN or Stainless
Steel)

Optional insert
The implant module fits into the insert 68.111.042
68.111.042

Insert, size 1/1, for Midfoot Fusion Bolt
B 6.5 mm

68.000.101

Lid for Instrument Tray, size 1/1
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Set Lists

Instrument and implant set for Midfoot Fusion Bolt in
Vario insert and module
01.111.042

Midfoot Fusion Bolt set (Stainless Steel)

01.111.044

Midfoot Fusion Bolt set (TAN)

Case
68.111.041

Insert, size 1/1, for Instrument Set
Midfoot Fusion Bolt B 6.5 mm

68.000.101

Lid for Instrument Tray, size 1/1

68.111.047

Module with lid for 6.5 mm Midfoot
Fusion Bolts (TAN or Stainless Steel)

The Vario Case insert offers space for standard and optional
instruments
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Instruments
Article No:

Description

No:

03.111.001

T-Handle for Midfoot Fusion Bolt

1

314.164

Screwdriver Stardrive 4.5/5.0, T25,
with Groove, length 240 mm

1

03.111.002

Drill Bit B 5.0 mm, calibrated,
cannulated, length 300/250 mm,
3-flute, for Quick Coupling

1

292.680

Guide Wire B 2.8 mm with
threaded tip, length 300 mm

8

03.227.030

Direct Measuring Device for HCS-
1
Headless Compression Screw B 6.5 mm

357.047

Drill Bit B 6.5 mm, cannulated,
length 330 mm, for Quick Coupling

1
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Set Lists

Implants
0X.111.150

Midfoot Fusion Bolt, dia. 6.5 mm,
length 50 mm

0X.111.220

Midfoot Fusion Bolt, dia. 6.5 mm,
length 120 mm

0X.111.155

Midfoot Fusion Bolt, dia. 6.5 mm,
length 55 mm

0X.111.225

Midfoot Fusion Bolt, dia. 6.5 mm,
length 125 mm

0X.111.160

Midfoot Fusion Bolt, dia. 6.5 mm,
length 60 mm

0X.111.230

Midfoot Fusion Bolt, dia. 6.5 mm,
length 130 mm

0X.111.165

Midfoot Fusion Bolt, dia. 6.5 mm,
length 65 mm

0X.111.235

Midfoot Fusion Bolt, dia. 6.5 mm,
length 135 mm

0X.111.170

Midfoot Fusion Bolt, dia. 6.5 mm,
length 70 mm

0X.111.240

Midfoot Fusion Bolt, dia. 6.5 mm,
length 140 mm

0X.111.175

Midfoot Fusion Bolt, dia. 6.5 mm,
length 75 mm

0X.111.245

Midfoot Fusion Bolt, dia. 6.5 mm,
length 145 mm

0X.111.180

Midfoot Fusion Bolt, dia. 6.5 mm,
length 80 mm

0X.111.250

Midfoot Fusion Bolt, dia. 6.5 mm,
length 150 mm

0X.111.185

Midfoot Fusion Bolt, dia. 6.5 mm,
length 85 mm

0X.111.255

Midfoot Fusion Bolt, dia. 6.5 mm,
length 155 mm

0X.111.190

Midfoot Fusion Bolt, dia. 6.5 mm,
length 90 mm

0X.111.260

Midfoot Fusion Bolt, dia. 6.5 mm,
length 160 mm

0X.111.195

Midfoot Fusion Bolt, dia. 6.5 mm,
length 95 mm

0X.111.200

Midfoot Fusion Bolt, dia. 6.5 mm,
length 100 mm

0X.111.205

Midfoot Fusion Bolt, dia. 6.5 mm,
length 105 mm

0X.111.210

Midfoot Fusion Bolt, dia. 6.5mm,
length 110 mm

0X.111.215

Midfoot Fusion Bolt, dia. 6.5 mm,
length 115 mm

X = 2: stainless steel
X = 4: TAN
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MRI Information

Torque, Displacement and Image Artifacts according
to ASTM F 2213-06, ASTM F 2052-06e1 and
ASTM F2119-07
Non-clinical testing of worst case scenario in a 3 T MRI
system did not reveal any relevant torque or displacement
of the construct for an experimentally measured local spatial
gradient of the magnetic field of 3.69 T/m. The largest image
artifact extended approximately 169 mm from the construct
when scanned using the Gradient Echo (GE). Testing was
conducted on a 3 T MRI system.
Radio-Frequency-(RF-)induced heating according to
ASTM F2182-11a
Non-clinical electromagnetic and thermal testing of worst
case scenario lead to peak temperature rise of 9.5 °C
with an average temperature rise of 6.6 °C (1.5 T) and a
peak temperature rise of 5.9 °C (3 T) under MRI Conditions
using RF Coils [whole body averaged specific absorption rate
(SAR) of 2 W/kg for 6 minutes (1.5 T) and for 15 minutes
(3 T)].
Precautions: The above mentioned test relies on non-clinical testing. The actual temperature rise in the patient will
depend on a variety of factors beyond the SAR and time of
RF application. Thus, it is recommended to pay particular
attention to the following points:
–– It is recommended to thoroughly monitor patients undergoing MR scanning for perceived temperature and/or pain
sensations.
–– Patients with impaired thermo regulation or temperature
sensation should be excluded from MR scanning procedures.
–– Generally it is recommended to use a MR system with
low field strength in the presence of conductive implants.
The employed specific absorption rate (SAR) should be
reduced as far as possible.
–– Using the ventilation system may further contribute to
reduce temperature increase in the body.
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