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INTRODUCTION

The indications and techniques employed in the total
lesser metatarsophalangeal joi nt (MTP) i mplant arth roplasty
have not received nearly the attention as the first metatarso-
phalangeal joint counterpart. The former technique cannot
be considered merely a smaller version of the great toe
implant, although many principles do overlap. There are
specific areas where lesser implants are very useful, and
other areas that may be inadequate. An appreciation for the
surrounding ray anatomy and function is critical. Careful
insight into knowledge gained from the past and experiences
of use and abuse can aid the practitioner in considering this
procedure in cases of forefoot reconstruction.

Strict preoperative criteria will be reviewed as a prelude for
lesser implants. The current indications and contraindica-
tions will be discussed as well as an update on application
and the technique for insertion. Finally, several cases will be
used to demonstrate successful as well as unsuccessful ap-
plications of these implants to help illustrate the necessary

cautions. Lesser metatarsophalangeal implant arthroplasty
has a place in foot surgery, and strict adherence to known
guidelines will help avoid complications. The techniques
discussed employ only the Swanson total lesser metatarso-
phalangeal implant arthroplasty.

Fig. 1 A. Case of reimplantation fol lowing i mplant fractu re. Note f ibrosis of
periarticular soft tissues.

INDICATIONS

The lesser metatarsophalangeal implant functions as an

internal splint for the joint. Postoperatively, fibrosis eventu-
ally envelopes the implant and acts as an external lattice of
support (Fig. 1A,B). A stable space is created which will
permit some degree of digital metatarsophalangeal motion
within the lesser ray. The implant alone is by no means the
stabilizing factor. The fibrous tissues surrounding the im-
plant provide the majority of strength to support this pseudo-
joint. Likewise, the implant alone does not provide the
mobility for joint motion. The flexible nature of the materials
used in its construction promote mobility of the scar while
enhancingflexibi I ityof the scar-implantcomplex. The implant
can, therefore, be visualized as a flexible f ixation device per-
mitting a stable yet mobile healing process.

The lesser metatarsophalangeal implant is no substitute for
a poorly functioning ray or imbalances of a static or dynamic
nature within the forefoot. Any compromise of ray function
must be addressed by other reconstructive measures. Each

metatarsal must assume a specific weight bearing role.
Appropriate osteotomies are utilized, not the insertion of
lesser implants, to create metatarsal balance. Adequate
flexor and extensor power should be present or possible

about the implant. The lesser metatarsophalangeal implant
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Fig. 18. Closure of soft tissue envelope over implant.



Fig. 24. Proximal phalangeal disuse atrophy and narrowing.

Fig. 3 A, B. Progressive enlargement of cystic and osteoporotic changes in
third and fifth metatarsals over two year period in rheumatoid arthritic.

does not provide any intrinsic power on its own for muscle
balance. Adequate bone stock must be present and assured
for some time postoperatively to stabilize the implant. By
design, the implant stems must be of a given minimal size to
provide strength to the implant. Therefore, the bone must be
of an adequate width to provide a proper recepticle for the
implant stems. (FiS. 2) Weakening of the bone through
insertion techniques, vascular compromise of surgery, or

Fig. 28. Metatarsal disuse atrophy and narrowing

Fig. 38. Preoperative radiograph.

pathological diseases of the bone itself, may all compromise
the final result.

Painful joint motion can be relieved by implantation.
Angular deformities associated with chronic subluxation
and joint adaptation can be alleviated by implantation.
Effective spacing or gap filling can be accomplished with
implantation, so long as the device is not intended to
function as a load bearing part.
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CONTRAINDICATIONS

There are certain systemic disease states which for specific
reasons are essentially contraindications to implantation.
Rheumatoid arthritis is a relative contraindication due to the
associated periarticular osteoporosis of the metatarsoph-
alangeal joint area. Even in the presence of relatively good
bone stock, the dynamic nature of the disease may later lead
to localized osteoporosis or fibular deviation. Therefore,
implant failure may eventually occur.(Fig. 3) The neuropa-
thy of diabetes mellitus is also a relative contraindication to
implantation. An absence of protective proprioception can
affect periarticular tissues through continued microtrauma.
The possibility of metatarsophalangeal Charcot joint disease
and destructive changes to the periarticular bone would Iead
to implantfailure. Osteoporotic states of a severe nature due
to any etiology are likewise a contraindication as the stress
at the bone-implant interface may cause loosening, disloca-
tion, or fracture of the osseous tissues.

The contraindications and cautions with any implant
technique apply to lesser metatarsophalangeal implants as

well. Concerns that would be raised with a history of gout,
osteomyelitis, or pyarthrosis and as applied to lesser metatar-
sophalangeal implantation and will not be fully reviewed
here. The age and expected activity level of the patient are
other considerations. Although it has not been proven, it is

felt that the lesser metatarsophalangeal implant is more
protected and Iess liable to damage from wear. Additionally,
the necessary requirement of the lesser metatarsal segments
and the degree of motion which is demanded is somewhat
less than that of the first ray (Fig. 4A-C).

Lesser metatarsophalangeal implantation should be de-
ferred in the absence of muscle function or in the presence
of muscle imbalance about the lesser ray. The implant itself
provides no intrinsic joint power. Attempts to "load" the
implant in an effort to create flexor power are generally
unsuccessful. The constant chronic pressure created at the
bone-implant interface results in osseous resorption, im
plant extrusion, and failure (Fig. 5A,B). A prerequisite to im-
plantation of the lesser metatarsophalangeal joint is muscle
balance and power, whether they are evident preoperatively
or are surgically attained. ln the absence of muscle power,
a flail digit is produced where the potential motion created
by the implant technique may be more detrimental than

Fig. aC. 4 year radiographic presentation lesser metatarsophalangeal
implant of 2nd metatarsophalangeal joint.

Fig. 48. 3 year clinical

Fig. aA. Preoperative radiograph.
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tig. 5 A, B. Progressive extrusion of implant stem through medial metatar-

sal shaft over 3 year period.

Fig. 58.

he I pfu l. Positions of deform ity are encou raged, not stab i I ized.
The fibrous scar of an arthroplasty may be preferable to
implants where there is questionable stability at the joint,
provided K-wire fixation is maintained across the joint
space.

Fig. 6 A, B. Osseous resection of metatarsophalangeal primarily centered

on metatarsal.

Fig. 68.

SURCICAL TECHNIQUE PRINCI PLES

There is no known implantcapableof assumingtheweight
bearing function of a metatarsal. The distal and plantar
parabola of a metatarsal must be established by other means

such as a metatarsal osteotomy. lmplantation of the Iesser ray

must not interfere with the condyles of the metatarsal head.

Any d isruption of the condylar align ment will d isru pt appro-
priate metatarsal loading and the subsequent ray function.
The lesser metatarsophalangeal implant is viewed primarily
as a phalangeal "base" replacement as opposed to a meta-

tarsal "head" replacement in terms of osseous resection (Fig.

6A-D). Some intra-articular bone must be removed to permit
implantation without excessive joint tension. That bone

should be resected primarily from the phalangeal side of the

metatarsoph al an geal jo i nt. Th i s maneuver protects the we i ght

bearing parabola of the metatarsals. However, it severely
compromises the flexor stability of the proximal phalanx.
The flexor stability of the proximal phalanx is readily recre-

ated by proximal interphalangeal joint arthrodesis.
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Fig. 6 C, D. Osseous resection primarily centered on proximal phalanx

Fig. 6D.

The metatarsophalangeal joint must be adequately re-
leased if it is contracted. This is accomplished by a sequen-
tial metatarsophalangeal joint release similar to that of any
digital deformity. Lengthening of the extensor is performed
in itially by a Z-plasty maneuver. Persistent extensor contrac-
ture is addressed next by extensor hood release. A dilemma
may now arise when there exists persistent extensor contrac-
ture at the capsular level. An extensor capsular release must
be effected and yet an adequate soft tissue coverage for the
implant needs to be maintained.

The extensor capsulotomy is generally executed as a
transverse linear incision at the joint extending well inferi-
orly, medially, and laterally below the axis of the metatarso-
phalangeal joint. All contracture superior to the axis of
motion of the joint must be released. Relocation of the
metatarsophalangeal joint in plantar flexion causes the cap-
sulartissues to gap dorsally. The capsule is subsequently per-
mitted to heal by fibrosis. This is not preferred in implanta-
tion surgery of the Iesser metatarsophalangeal joint. An
adequate deep soft tissue cover must be created if at all
possible.

Three capsular maneuvers are employed that help meet

Fig. 7A. PIPJ arthrodesis fixation techniques with Longitudinal K-wire.

Fig. 78. With oblique K-Wire
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the goals of extensor capsular release and yet still preserve
a deep tissue envelope for the implant. The first maneuver is

basically a linear proximal-distal capsular incision with no
medial or lateral capsular release. Dorsal contracture of the
extensor structures is accomplished strictly through the
removal of intra-articular osseous joint volume. More bone
must be removed than the width of the implant spacer-hinge.
Trial seating of the implant sizer assures adequate extensor
capsular release indirectly through osseous joint resection.
This technique is utilized where minimal extensor contrac-
ture is present. lt is also helpful in cases where no extensor
contracture exists, but implantation is indicated due to
arthritic degenerations or joint malalignment type adapta-
tion. No bridges are burned with respect to the deep soft
tissues. A transverse medial to lateral extensor capsulotomy
may bre performed subsequently if needed.

The second capsular approach takes advantage ofthe first
technique described. A longitudinal approach to the lesser
metatarsophalangeal joint is employed. If further extensor
release is needed, a transverse medial-lateral extension of

Fig. 8A. Appropriate reamer metatarsal alignment on transverse plane

the above incision is created. This transverse component is

not carried out at the joint line, but well proximal to the
metatarsal head and neck area. An envelope is created
medially aird laterally at the joint-implant level with the
extensor gaping occurring well onto the metatarsal. Signifi-
cant dissection is needed to permit the medial and Iateral
capsuloperiosteal flaps to slide and permit extensor release.

The third maneuver is to create a dorsal tongue of cap-
suloperiostealtissue which is distally based and attached to
the proximal phalanx. The proximal tongue originates well
onto the metatarsal. This strap of tissue is raised and then
following implantation is replaced and secured in a relaxed
position. The tissue gap is again directed more proximally on
the metatarsal. With this approach, care must be taken to
ensure adequate medial and lateral capsulotomy beyond the
axis of motion of the lesser metatarsophalangeal joint.
Adjunctive incisions may also be necessary.

The proximal interphalangeal joint (PIPJ) arthrodesis is a
vital adjunct to Iesser metatarsophalangeal implant arthro-

Fig. BB. Inappropriate alignment as may occur if a degree of metatarsus

adductus is present.

Fig. 8D. Inappropriate alignment not considering plantar metatarsal decli
nalion angle.

Fig. BC. Appropriate alignment on sagittal plane
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Fig. 9A. Appropriate transverse plane

plasty. The long flexor is converted to a plantar flexory
stabilizer of the metatarsophalangeal joint. This plantar
flexory stability is essential to compensate for the loss of
intrinsic function following the proximal phalangeal base

resection. The insertion of the plantar fascia is also Iost and

must be taken into account.

The primary difficulty in PIPJ arthrodesis and lesser meta-
tarsophalangeal implantation isfixation (Fig. 7A-C). Orienting
the K-wires longitudinally is difficult due to the presence of
the stem of the implantwithin the small proximal phalangeal
stump. Oblique pins may be an alternative. Most effective
has been a horizontal wire loop of 24 or 28 gauge monofil-
ament wire. Transverse drills are placed in the distal aspect
of the proximal phalangeal stump and in the proximal aspect
of the middle phalangeal stump. A significant degree of
internal stability is obtained by weaving the wire through the
drill holes in a horizontal mattressfashion. Capsuloperiostial
sutures on the med ial and Iateral aspectof the PIPJ arthrodesis
site can serve as a further reinforcement of the internal
fixation.

Fig. 98. Sagittal plane reamer-phalangeal alignment

Fig. 108. 2 year postoperative clinical lesser metatarsophalangeal implant
2 nd.

Fig. 10A. Preoperative clinical.
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Fig. 1 0C. Corresponding preoperative.



Fig. 1 0D. Postoperative radiographs

Fig. 118. 1B month postoperative lesser metatarsophalangeal implant
second.

The figures and legends will graphically detail the reaming
process for implantation (Fig. BA-D, 9A, B). Careful attention
to the angular alignments of the osseous components of the
lesser ray is critical. Trial seating must ensure adequate soft
tissue release. The absence of any loading forces on the

Fig. 1 IC. Corresponding preoperative

Fig. 11D.

implant is critical. If digital abductus at the metatarsoph-
alangeal level is of a severe nature and is not alleviated
through osseous resection then loading or angularforces will
eventually destroy the implant, the bone, or both.

Fig. 11A, Preoperative clinical.

Postoperative rad iographs.
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CONCLUSION

The lesser metatarsophalangeal implant arthroplasty can
be an important consideration in the patient undergoing
forefoot reconstruction. Strict adherence to the known prin-
ciples of lesser ray function and the knowledge of procedural
indications is mandatory. Lesser metatarsophalangeal im-
plant arthroplasty can be a rewarding adjunctive procedure
to both the surgeon and patient (Fig. 10A-D, 'l 1A-D).
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