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T
here are many orthopaedic

surgical procedures that call

for the placement of bone

blocks in order to gain length and/or

alter alignment [1, 2, 4]. Two such

operations include lateral column

lengthening for correction of a flatfoot

deformity, and placement of a seg-

mental bone graft to salvage bone loss

due to Charcot arthropathy or a failed

joint replacement of the ankle or hallux.

Regardless of the surgery, placing

these bone blocks with good interfer-

ence fit and without fragmentation can

be difficult. The goal is to have

excellent bone-to-bone contact

between the bone block graft and the

host bone to allow for union. I use a

simple technique that successfully

places the segmental bone block

without damage to the adjacent host

surfaces or the bone graft, and utilizes

readily available instrumentation.

Two osteotomes sized the same as

the adjacent host bone surfaces are

positioned against these surfaces, the

bone block graft is placed between

these osteotomes and manually pressed

into place as far as possible using the

osteotomes as if they were functioning

as a skid. The smooth surface of the

osteotome allows the autograft or

allograft to slide along the surface with

less friction than the cancellous rough

bone. At a point when the graft will not

advance any further, the osteotomes

ends are ‘‘pinched’’ together using the

graft as a fulcrum to allow the osteo-

tomes to open the deeper area and

allow the graft to be advanced further

and seated. A bone tamp and mallet

can be used carefully, as less force is

needed to advance the graft and

therefore there is less chance of dam-

age to the bone block. Once the bone

block is seated, the osteotomes can be

removed carefully while manually

holding the bone graft to keep it in

place. Fixation to stabilize the graft is

performed using the individual sur-

geon’s preference.

A good example of this technique

can be seen in radiographs from a

patient with peripheral neuropathy,

specifically Charcot arthropathy of the

ankle, and hindfoot with dissolution of

the talus. The large talar defect

necessitated a femoral calcar interpo-

sition graft to obtain height, stability,

and alignment between the calcaneus
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and tibia. The first step is to prepare

the calcaneal and tibial bone surfaces

for the interposition bone block

(Fig. 1A). A guide wire can be seen in

the calcaneus in preparation for the

intramedullary rod fixation after

placement of the bone block (Fig. 1B).

A guide wire is advanced to confirm the

central location within the tibia and

withdrawn back into the calcaneus

(Fig. 1C). Next, two large osteotomes

are placed on the corresponding cal-

caneal and tibial surfaces. A femoral

calcar bone block is manually advanced

between the osteotomes with digital

pressure as far as possible (Fig. 2). The

ends of the osteotomes are ‘‘pinched’’

to open the deeper surfaces of the tibia

and calcaneus and the bone block is

advanced further until seated. Next, the

guide wire is advanced across the bone

block (Fig. 3), and two additional guide

wires are temporarily placed from the

calcaneus through the bone block into

the tibia to stabilize the bone block

during reaming (Fig. 4). After reaming,

the intramedullary rod is placed in the

standard fashion. The bone block is

stabilized with the intramedullary rod

(Fig. 5A–B).

A lateral column lengthening pro-

cedure utilizes segmental bone graft

placed within an osteotomy of the

calcaneus. This calcaneal osteotomy is

placed approximately 1–2 cm poste-

rior to the calcaneocuboid joint.

Osteotomes of the same width of the

bone cuts are placed within the

osteotomy. A K-wire is placed across

the calcaneocuboid joint to stabilize

the joint during bone block placement

(Fig. 6). The block is placed between

the osteotomes and advanced as far as

possible with blunt pressure. The

osteotomes are then ‘‘pinched’’ toge-

ther to use the bone block as a fulcrum

and open the deeper aspects of the

osteotomy and the bone block can be

advanced further (Fig. 7). Finally, the

bone block in place (Fig. 8). There is

no need for additional hardware due to

the press fit placement of the bone

block.

This procedure also can be used for

Cotton opening-wedge osteotomy

procedures [3] for the medial cunei-

form and for bone-block segmental

lengthening after great toe implant

removal and conversion to a first

metatarsal-phalangeal joint arthrode-

sis. This procedure is simple, uses

commonly available osteotomes, and

protects the host-bone surfaces from

Fig. 1A–C (A) Lateral ankle
fluoroscopy image is shown
after preparation of the tibial
and calcaneal bone surfaces
for segmental bone graft
placement. Intramedullary
guide wire is placed for
eventual rod placement. (B)
Harris fluoroscopy view
confirming intramedullary
guide wire placement in
calcaneus is shown. (C) AP
image of an ankle fluoroscopy
image confirms central
intramedullary guide wire
placement in the tibial canal.
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Fig. 2 Lateral ankle fluoroscopy image demonstrating place-
ment of osteotomes—one on the tibial surface and on the
calcaneal surface—allowing the segmental allograft bone to slide
into place with minimal friction. The osteotomes ends can be
‘‘pinched’’ together allowing the deep portion of the bed to be
distracted for seating of the bone block.

Fig. 3 Lateral ankle fluoroscopy image with the segmental bone
graft in place is shown. The osteotomes are removed and the
intramedullary guide wire is advanced passed the graft and into the
tibia.
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Fig. 5A-B (A) Lateral and (B) AP ankle fluoroscopy images with intramedullary nail traversing the segmental bone graft are shown.

Fig. 4 Lateral ankle fluoroscopy image is shown with the ball tip guide in place in the tibia
and two additional guide wires stabilizing the bone graft. This avoids displacement while
reaming.
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Fig. 6 Oblique foot fluoroscopy image shows a calcaneal osteotomy. One osteotome is
placed on the distal cut surface and one on the proximal cut surface. There is a k-wire
pinning the calcaneocuboid joint to avoid displacement of the distal calcaneal fragment.

Fig. 7 Oblique foot fluoroscopy image shows the segmental bone allograft
pressed into the osteotomy. At this point, the osteotomes are ‘‘pinched’’ together
with the graft acting as a fulcrum, providing distraction of the deepest aspect of
the osteotomy. The graft is advanced further into place.
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compression and damage that might

occur with the use of a laminar sprea-

der. It also protects the autograft or

allograft from fragmentation, as less

force is needed to advance the graft

into position.
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Fig. 8 Oblique foot fluoroscopy image shows the graft seated within the osteotomy. The
K-wire is removed.
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