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Abstract: Hypermobility of the first tarsometatarsal joint can associate with different clinical problems, e.g., hallux valgus,
hallux elevatus, hallux rigidus, and transverse metatarsalgia or arthritis of the second metarsocuneiform joint. The first
tarsometatarsal joint may also contribute to other foot deformities involving the medial foot column. Osteoarthritis of this
joint is one of the causes of medial foot pain. Arthrodesis of the first tarsometatarsal joint (modified Lapidus procedure) is
indicated for these conditions, which are resistant to conservative treatment. Lapidus arthrodesis has several potential
complications, including first metatarsal shortening, metatarsal elevates, and nonunion. Arthroscopic Lapdius arthrodesis
has been reported to reduce these complications. In this Technical Note, the technical details of arthroscopic Lapidus

arthrodesis is described.

Introduction

ypermobility of the first tarsometatarsal joint can

be associated with different clinical problems, e.g.,
hallux valgus, hallux elevatus, hallux rigidus, trans-
verse metatarsalgia, or arthritis of the second meta-
rsocuneiform joint.'” The first tarsometatarsal joint
may also contribute to other foot deformities
involving the medial foot column. Osteoarthritis of
this joint is one of the causes of medial foot pain.
Arthrodesis of the first tarsometatarsal joint (modified
Lapidus procedure) is indicated for these conditions,
which are resistant to conservative treatment. Lapidus
arthrodesis has several potential complications,
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including first shortening, metatarsal
elevatus and nonunion. Arthroscopic Lapdius
arthrodesis has been reported to reduce these
complications.””® In case of hallux valgus correction,
arthroscopic Lapidus arthrodesis can be performed
together with endoscopic distal soft tissue proced-
ure.”'? The purpose of this Technical Note is to describe
the details of arthroscopic Lapidus arthrodesis. It is
indicated for symptomatic hypermobility and degener-
ative arthritis of the first tarsometatarsal joint. It is also
indicated as part of the surgical correction of severe
hallux valgus or other foot deformity involving the
medial foot column. It is contraindicated if there is
significant shortening of the first metatarsal or fixed
deformity of the first tarsometatarsal joint. It is also
contraindicated if other concomitant open medial col-
umn procedure is needed (Table 1).

Table 1. Indications and Contraindications of Arthroscopic
Lapidus Arthrodesis

Indications Contraindications

—

. Significant shortening of the
first metatarsal

1. Symptomatic hypermobility
and degenerative arthritis of

the first tarsometatarsal joint

. As part of the surgical correc-

tion of severe hallux valgus or
other foot deformity involving
the medial foot column

2. Fixed deformity of the first
tarsometatarsal joint

3.The other concomitant open
medial column procedure is
needed.
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Fig 1. Arthroscopic Lapidus arthrodesis of the left foot. The
patient is in supine position with the legs spread. The pro-
cedure is performed with the dorsomedial and plantar medial
portals, which are at the dorsomedial and plantar medial
corners of the first tarsometatarsal joint. DMP, dorsomedial
portal; PMP, plantar medial portal.

Surgical Technique

Preoperative Planning and Patient Positioning

In case of hallux valgus deformity, clinical examina-
tion is important to document hypermobility of the first
tarsometatarsal joint, especially in the dorsomedial di-
rection. However, there is no consensus on either the
direction or the amount of movement of the first
metatarsal in the definition of hypermobility of the first
tarsometatarsal joint.'' In case of the hallux valgus
deformity, relocation Drawer test can be performed. If
the first tarsometatarsal joint cannot be stabilized after
manual reduction of the hallux valgus angle and
intermetatarsal angle, arthroscopic Lapidus arthrodesis
is indicated.'” In case of osteoarthritis of the first tar-
sometatarsal joint, local tenderness of the joint should
correspond to the patient’s symptoms. The presence of
plantar gapping of the first tarsometatarsal joint on
weight bearing lateral radiographs implies hypermo-
bility of the joint."’

The patient is in the supine position with the legs
spread. An ipsilateral thigh tourniquet is used to pro-
vide a bloodless surgical field. Fluid inflow is driven by
gravity, and an arthro-pump is not used. A 2.7-mm, 30°
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arthroscope (Henke Sass Wolf GmbH, Tuttlington,
Germany) is used for this procedure.

Portal Placement

The procedure is performed with the dorsomedial and
plantar medial portals, which are at the dorsomedial
and plantar medial corners of the first tarsometatarsal
joint (Fig 1). In case of hypermobile first tarsometatarsal
joint, the joint line can be easily identified by moving
the joint in dorsomedial-plantar lateral direction. In
case of osteoarthritis of the first tarsometatarsal joint,
the portal sites may need to be located under fluoros-
copy. Three to four millimeters skin incisions are made
at the portal sites. The subcutaneous tissue is bluntly
dissected down to the joint capsule with a hemostat.
The capsule is perforated by the tip of the hemostat. The
medial gutter of the joint is the initial endoscopic
working site.

Removal of Articular Cartilage

The plantar medial portal is the viewing portal, and
the dorsomedial portal is the working portal. The
cartilage of the dorsal part of the joint is stripped
from the subchondral bone by an arthroscopic
osteotome (Acufex, Smith and Nephew, Andover,
MA). The cartilage fragments are removed by a
hemostat (Fig 2).

Fig 2. Arthroscopic Lapidus arthrodesis of the left foot. The
patient is in supine position with the legs spread. The plantar
medial portal is the viewing portal and the dorsomedial portal
is the working portal. The cartilage of the dorsal part of the
joint is stripped from the subchondral bone by an arthroscopic
osteotome. AO, arthroscopic osteotome; MC, medial cunei-
form; MT: first metatarsal.
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Fig 3. Arthroscopic Lapidus arthrodesis of the left foot. The
patient is in supine position with the legs spread. The dorso-
medial portal is the viewing portal, and the plantar medial
portal is the working portal. The cartilage of the plantar part of
the joint is stripped from the subchondral bone by an
arthroscopic osteotome. AO, arthroscopic osteotome; MT, first
metatarsal; MC, medial cuneiform.

The arthroscope is switched to the dorsomedial portal.
The cartilage of the plantar part of the joint is stripped
from the subchondral bone by an arthroscopic osteo-
tome. The cartilage fragments are removed by a
hemostat (Fig 3).

Microfracture of the Subchondral Bone

The plantar medial portal is the viewing portal, and
the dorsomedial portal is the working portal. After
completion of cartilage removal, the subchondral bone
is microfractured with an arthroscopic awl (Acufex,
Smith and Nephew, Andover, MA) (Fig 4). The portals
can be switched to allow microfracture of all part of the
subchondral bone.

Reduction of the First Tarsometatarsal Joint and
Screw Fixation

After preparation of fusion surfaces are completed,
the joint is reduced into the desired position and is
transfixed with two 4-mm cannulated screws (Synthes,
West Chester, PA): one across the first tarsometatarsal
joint and another one across bases of 1st, 2nd, and 3rd
metatarsals (Figs 5 and 6, Video 1, and Table 2). Post-
operation, the foot is protected with an ankle-foot-
orthosis, and non-weight bearing is advised for
8 weeks.
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Discussion

Lapidus arthrodesis is an established treatment option
for severe hallux valgus deformity, especially in patients
suffering from instability of the first tarsometatarsal
joint. However, failure to plantarflex the first metatarsal
during the arthrodesis procedure resulted in a lateral
shift of plantar loading with overload of the lesser
metatarsals and the occurrence of metatarsalgia.'”
Classically, the open Lapidus arthrodesis is performed
through dorsomedial approach. In order to debride the
deep plantar part of the joint, there is a tendency of
excessive bone removal of the dorsal part of the joint,
which results in dorsiflexion of the first metatarsal. In
this reported arthroscopic technique, the cartilage is
removed with preservation of the subchondral bone,
contour of the articular surfaces, and periarticular lig-
aments. This facilitates subsequent positioning of the
joint, avoids dorsiflexion of the first metatarsal and
shortening of the ray, and ensures adequate bone
contact of the fusion surfaces.

This minimally invasive technique has the advantage
of less soft tissue trauma, better cosmetic result, less
wound complications, preservation of periarticular
ligamentous structures, and complete joint debride-
ment without the need of excessive bone resection. The
potential risks of this technique include nonunion,
malunion, transfer metatarsalgia, excessive

Fig 4. Arthroscopic Lapidus arthrodesis of the left foot. The
patient is in supine position with the legs spread. The plantar
medial portal is the viewing portal, and the dorsomedial portal
is the working portal. The subchondral bone is microfractured
with an arthroscopic awl. AW, arthroscopic awl; MT, first
metatarsal; MC, medial cuneiform.
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STANDING

Fig 6. Arthroscopic Lapidus arthrodesis of the
left foot. The patient is in the supine position
with the legs spread. Postoperative radio-
graphs of the illustrated case. Arthroscopic
Lapidus arthrodesis and endoscopic soft tissue
procedure were performed to correct the
hallux wvalgus deformity. (A) Dorsoplantar
view. (B) Lateral view. Arrowhead denotes
first tarsometatarsal joint.

Table 2. Pearls and pitfalls of Arthroscopic Lapidus Arthrodesis

Fig 5. Arthroscopic Lapidus arthrodesis of the
left foot. The patient is in supine position with
the legs spread. Preoperative standing radio-
graphs of the illustrated case. (A) Dorsoplantar
view. (B) Lateral view. Arrowhead denotes
first tarsometatarsal joint.

Pearls

Pitfalls

1. Stripping of the cartilage should be at the interface between the
cartilage and the subchondral bone.

2. The osteotome between the articular surfaces can be turned 90° to
“distract” the joint space, so that the remaining cartilage of the
joint can be located.

1. Excessive plantar flexion of the first metatarsal may cause painful
callosity under the first metatarsal head.

2.Inadequate plantarflexion of the first metatarsal may cause
transfer metatarsalgia.
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Table 3. Advantages and risks of Arthroscopic Lapidus
Arthrodesis

Advantages Risks
1. Less soft tissue trauma 1. Nonunion
2. Better cosmetic result 2. Malunion
3. Less wound complications 3. Transfer metatarsalgia
4. Preservation of periarticular 4. Excessive plantarflexion of
ligamentous structures the first metatarsal resulting
5. Complete joint debridement in painful callosity under the
without the need of excessive first metatarsal head
bone resection 5. Implant failure

6. Nerve injury

plantarflexion of the first metatarsal, resulting in pain-
ful callosity under the first metatarsal head, implant
failure, and nerve injury (Table 3). This is not techni-
cally demanding and can be attempted by the average
foot and ankle arthroscopists.
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