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THE LAPIDUS PROCEDURE

Mark H. Hofbauer, DPM, DABPS, and
Jordan P. Grossman, DPM

The purpose of this article is to present the authors’ experience and clinical
results when using the Lapidus procedure for the primary repair of hallux
abducto valgus deformity. Many foot surgeons have used this procedure for
correction of cavus deformity, flatfoot deformity, medial column instability, or
as a salvage procedure for hallux abducto valgus. Many authors have described
the procedure as technically difficult, biomechanically unsound, and plagued
with complications. These individuals support their views with evidence that
Lapidus himself abandoned the procedure. Dr. Kelikian once stated that the
failure of a procedure does not always condemn the procedure. Occasionally, it
is necessary to condemn the surgeon. We would like to offer our findings, our
surgical technique, and our postoperative regimen using the Lapidus procedure,
as a primary procedure, in the properly selected patient.

HISTORY

There is an abundance of literature on the deformity of hallux valgus.
Kelikian has stated that well over 100 procedures have been described for
surgical correction of this condition.’? Arthrodesis of the first metatarsocunei-
form joint has been advocated as a primary procedure for addressing hallux
valgus and metatarsus primus adductus since the early 1900s.

Although Paul Lapidus has been credited for popularizing this procedure,
Albrecht in 1911 was the first to initially describe a lateral closing wedge with
an arthrodesis of the first met-cuneiform joint. Because his original paper was
published in the Russian literature, his work wasn’t acknowledged until Al-
brecht worked with Lapidus at The Hospital for Joint Diseases in New York.»*?
The first publication in the English journals occurred in 1925 when Walter
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486 HOFBAUER & GROSSMAN

Truslow described a biplanar first cuneiform wedge resection for arthrodesis
and correction of metatarsus primus adductus.!2 2

By 1932 Lapidus was a junior member at the New York Hospital for Joint
Diseases, under the guidance of Samuel Kleinberg. Kleinberg published his
procedure experience using the first metatarsal-cuneiform arthrodesis for hallux
valgus repair. His technique was virtually analogous to Albrecht’s, with the
addition of resection of the lateral base of the first metatarsal. He wrote ‘‘Fre-
quently there is a shoulder or projection of the bone on the outer side of the
first metatarsal or the inner side of the base of the second metatarsal, which
interferes with the free motion of the first metatarsal and has to be removed.”’1>

Lapidus published his original article in 1934, followed by a series of
publications advocating first metatarsocuneiform fusion for the deformity he
noted as metatarsus primus varus. In his original paper his technique was very
similar to that of Albrecht and Kleinberg, but Lapidus also roughed the adjacent
aspect of the second metatarsal base to induce intermetatarsal fusion. He sum-
marized by saying that this procedure is most useful in an ““atavistic”” or ““weak”
foot and that by addressing the deformity at the apex he felt was the metatarsal-
cuneiform joint (MC]J), the first metatarsal was corrected and served as a medial
buttress that helped to prevent pronation and deformity.'”> ' In subsequent
articles, Dr. Lapidus admitted that, although his procedure was useful in prop-
erly selected cases, proper patient selection was important.' '¢

Since Lapidus’ work, arthrodesis of the metatarsocuneiform joint and its
modification were published by Armstrong (1937),2 Hue and Thyes (1938)," and
Wissel (1952).2 Durman, in 1957, combined first MCJ fusion with a medially
based wedge osteotomy of the first metatarsal head. The resected wedge of bone
was then used as medially based autogenous bone graft at the arthrodesis site.”-8

Giannestras, in 1973, used a transcortical K-wire fixation between the first
and second metatarsal to prevent the common complication of elevation of the
first metatarsal. Additionally, he used the resected medial exostosis of the first
metatarsal head as bone graft at the arthrodesis site.* ® A retrospective analysis
of 47 fusions in 33 patients was performed by Maguire in 1973. He concluded
that this procedure had some advantages over metatarsal osteotomies and that
nonunion, if it occurred, was in the region of a normal joint and was not
necessarily considered a complication.* V' An article by Robert Rutherford in a
1974 issue of the Journal of the American Podiatric Association was the first to describe
the use of a compression screw for fixation at the arthrodesis site. He emphasized
the need for stability to help obliviate hypermobility of the first ray.

In 1976, Goldner and Gaines performed first MC] arthrodesis as a primary
procedure for severe juvenile hallux abductovalgus (HAV) deformity. They
advocated the procedure when the angle between the first metatarsal and first
cuneiform was greater than 30 degrees, and particularly when the first metatar-
sal was considerably shorter than the second.* ® Butson, in 1980, published his
study utilizing a procedure similar to the technique of Giannestras. He also used
the resected exostosis from the first metatarsal as an autogenous graft to
maintain first ray length, but immobilized the patient postoperatively for a
longer period of time.®

The Lapidus procedure recently came back into vogue over the last eight to
ten years as numerous articles have been published in orthopedic and podiatric
literature. In 1987, Clark, Veith, and Hansen reported on a long-term retrospec-
tive review of 32 feet, using their modified procedure. The gutl.lors employed
A.O. principles of fixation, using two-screw compression flxatlpn across the
arthrodesis site. A high recurrence rate in their patient population prompted
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these authors to use dual screw fixation. In addition, a lateral and plantar wedge
osteotomy at the first MCJ was performed, removing the articular surfaces and
a minimal amount of bone. Iliac bone graft was interposed when clinically
indicated to prevent a short first ray.®

Sangeorzan and Hansen reported their retrospective analysis at Harborview
Medical Center in 1989. They evaluated 40 feet preoperatively and postopera-
tively. They also used multiscrew fixation, bone graft (autogenous) when indi-
cated, and emphasized plantarflexion of the first ray during the procedure. They
used 3.5 mm cortical screws across the first MCJ and from the first metatarsal
into the second cuneiform primarily to ensure “rotational stability”” of the
arthrodesis site and not to induce fusion of the first and second metatarsals.* »

Two publications in the recent podiatric literature reviewed the Lapidus
procedure. Saffo et al reported a 5-year retrospective analysis. They reported 54
procedures on 44 patients. The procedure they described emphasized minimal
bone resection to prevent shortening, and more importantly, stressed the plan-
tarflexion of the first metatarsal. This could be achieved by either a plantarly
based wedge or plantar transposition of the first metatarsal at the first MC] and
was considered paramount to the success of the procedure. Fixation employed
was primarily with K-wires or Steinman pins. Descript surgery technique and
multiple interoperative pearls were discussed.* * Also, Hernandez et al in 1989
published an article explaining the proper indications and reasoning for choos-
ing the Lapidus procedure.”!

In 1990, Mauldin and colleagues published an intriguing modification, in-
corporating an inlay block of bone after achieving corrected position of the
first metatarsal. A modified McBride bunionectomy is performed, followed by
mobilization of the first MCJ. The first metatarsal was manipulated in a more
lateral position as a 9/64 Steinmann pin was used for fixation. Finally, a medial
rectangular trough was performed across the first MCJ and subsequently firmly
packed with autogenous bone chips followed by the inlay cortical graft.”®

Myerson has published two recent articles on metatarsal-cuneiform
arthrodesis for hallux abducto valgus and metatarsus primus varus. In his
1990 publication he describes a procedure similarly. Myerson utilizes two-screw
fixation but does not employ interpositional bone graft to prevent shortening of
the first metatarsal. He advocates plantarflexion of the first metatarsal by bone
resection and advises against transposing the first metatarsal plantar. This cre-
ates a step-off and increases the technical difficulty of fixation placement.” In
1992 Myerson et al published an article which was a long-term, retrospective
study of sixty-seven procedures in 53 patients. The authors modified the pre-
viously described technique in Myerson’s 1990 publication. Instead of resecting
a biplanar wedge at the first MCJ, the authors removed only the lateral and
plantar articular cartilage, leaving the medial aspect of the joint intact. Manipula-
tion of the first metatarsal in the adducted and plantarward attitude was per-
formed prior to insertion of the screw fixation. This modification allowed the
metatarsal to be repositioned with little if any bone resection.?

The most recent article on the lapidus arthrodesis was written by Chang and
Ruch in 1994. The authors’ indications were primarily for midfoot stabilization in
cases of Lis Franc arthrodesis, Charcot reconstruction and medial column fusion.
The technique evaluated four different forms of fixation with the use of mechani-
cal stress apparatus. The authors concluded that a 1/3 semitubular A.O. plate
placed medially with a 4.0 mm interfragmental screw directed from plantar-
distal provided the greatest amount of strength when medial column stability
is critical.?
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CLINICAL PRESENTATION

Criteria to be considered when choosing the Lapidus procedure are many.
The question is often asked, “Why perform a Lapidus procedure when the same
can be accomplished with a base wedge osteotomy?”” This is by no means true.
Patient selection for Lapidus arthrodesis does not necessarily require a large
intermetatarsal angle. It is not uncommon for the author to perform a Lapidus
on a patient with a ten to twelve degree intermetatarsal angle. Although it is
true that patients with extremely high intermetatarsal angles are well-suited to
a Lapidus procedure, those with small intermetatarsal angles may also be candi-
dates for this procedure. Hypermobility of the first ray is a primary indicator
when selecting the Lapidus procedure. Hypermobility has often been ques-
tioned. How do you measure it? Is it important? Does it really exist? Vern
Inman noted that with regard to first ray motion 10% of the first ray’s range-of-
motion is at the first metatarsal cuneiform joint and 90% is at the navicular
cuneiform joint. This may be true in patients with a rectus foot; however, it has
been the authors’ experience through cadaveric research that as hallux abducto
valgus deformity increases and the axis of motion changes, the location of
motion within the first ray also increases. We have found that in patients with
moderate to severe hallux abducto valgus deformity, the amount of motion
within the first ray is divided equally between joints. Therefore, it is the authors’
opinion that as the axis of motion of the first ray deviates with increasing
deformity, so does the apex of the deformity, precisely to the metatarsal cunei-
form joint. Hypermobility is not a measurable entity; however, it can be assessed
clinically by loading the foot to neutral position and moving the first ray dorsally
and plantarly and noting its relationship to the second ray. Any excessive
deviation dorsally with regard to the second ray would constitute hypermobility.

Many patients with hallux abductus valgus deformity present with a sub
second metatarsal head lesion, or metatarsalgia associated with the second
metatarsal. Often these patients demonstrate hypermobility that is leading to
redistribution of weight-bearing forces from the first metatarsal to the second.
Despite the intermetarsal angle, this type of patient is a candidate for a Lapidus
procedure. Fusion of the metatarsal cuneiform joint with the first ray plan-
tarflexed helps to realign the first metatarsal, thereby distributing weight back
to the first ray and alleviating second metatarsal symptomatology.

Patients suffering from hallux limitus or hallux rigidus that have maintained
some joint articular surface are also candidates for a Lapidus procedure. Plan-
tarflexing and shortening the first metatarsal will decompress the first MPJ,
increase range of motion and alleviate symptomatology.

Other indications include splay foot deformity requiring forefoot reconstruc-
tion, metatarsus adductus repair with Berman Gartland, isolated pain at the first
metatarsal cuneiform joint, or as a medial column stabilizing procedure.

RADIOGRAPHS

Evaluation of standard weightbearing radiographs are a vital part of the
preoperative assessment of hallux valgus deformity. The severity of the hallux
abductus angle, the intermetatarsal angle, sesamoid position, and metatarsus
adductus angle should be measured prior to surgery.” It is also prudent to
correlate the congruity of the first MPJ and relative length of the first and second
metatarsals: with the clinical examination. The relative elevation of the first
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metatarsal to the second metatarsal on lateral radiograph may be determined
by divergence of the dorsal cortices and by sagittal plane joint breaching with
plantar gapping at the first metatarsocuneiform joint.* Hypermobility of the first
ray has been suggested to be expressed radiographically as cortical hypertrophy
of the second and third metatarsal shaft secondary to excessive weightbearing.
Degenerative joint disease and periarticular osteophytic proliferation at the first
metatarsal cuneiform joint can also be reliable signs of hypermobility. Evaluation
of the lateral condyle of the base of the first metatarsal should also be noted
because this prominence is resected as part of the procedure. The so-called
addivistic cuneiform, in the authors’ experience, is a radiographic anomaly
and not necessarily a true structural entity seen intraoperatively. Preoperative
radiographs help determine the possible size and length of a screw that will
avoid screw threads across the fusion site and avoid peripheral joint spaces
proximally.

THE PROCEDURE

Regional anesthesia along with intravenous sedation is most commonly
used for this procedure; however, general anesthesia may also be used. An
ankle pneumatic tourniquet is routinely used. Numerous incisional approaches
have been described and are dependent on the type of fixation chosen. Screw
fixation is generally the choice of the author, and therefore we routinely use a
long curvolinear incision, originating just proximal to the first metatarsal cunei-
form joint, and extending distally across the first metatarsalphalangeal joint. It
is important to begin the most proximal portion of the incision at the most
extreme dorsal portion of the joint to aid in visualization when joint resection is
required. A more medial incision aids in easier resection at the joint; however,
the disadvantages of a medial incision include difficulty in obtaining internal
fixation as well as the inability to resect the lateral base of the first metatarsal
which allows for lateral displacement and will be discussed later. A two-inci-
sional approach has also been described and also provides fine exposure; how-
ever, it is recommended to only use this incisional approach if K-wire or
Steinman pin fixation is being used. The two-incisional approach combines a 3
cm incision proximally over the first metatarsal cuneiform joint dorsally and a
3 em to 4 cm dorsal medial incision over the first metatarsal phalangeal joint.

The incision is then deepened distally at the first MP]. The extensor hallucis
brevis tendon is identified and transected. Dissection medially is not extensive
unless an osteotomy is planned distally to realign the cartilage. This is not
routinely done. Dissection laterally includes an extensive lateral release of the
conjoint tendon of the adductor hallucis and a capsolotomy is performed at the
plantar one-half of the joint capsule. An inverted “L” incision is made dorsally
in the joint capsule with one arm of the “L” extending plantarly at the medial
aspect of the joint but proximal to the joint.

The head of the first metatarsal is freed from soft tissue to allow for
adequate resection of the dorsal medial exostosis as well as appropriate release
of the sesamoid apparatus. Once this has been completed attention is directed
to the proximal portion of the wound where the incision is deepened. The
extensor hallucis longus tendon must be retracted laterally. If the EHB tendon
is identified, it may be isolated and removed from the wound totally. The first
metatarsal cuneiform joint can be identified with a 25-gauge needle. An incision
is then made at the most extreme dorsal portion of the joint. Dissection proximal
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Lapidus bunionectomy: arthrodesis of the first
metatarsocunieform joint
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2Foot and Ankle Institute of Santa Monica, 2121 Wilshire, Suite 101, Santa Monica, CA 90403, USA
University of Pittsburgh, Southside Hospital Podiatric Surgical Residency Program,
Pittsburgh, PA, US4

Arthrodesis of the first metatarsal cuneiform joint (MCJ) was first described in
1911 by Albrecht [1]. Truslow [2] and Kleinberg [3] revisited the procedure shortly
thereafter. But it was not until 1934 when Lapidus published his first article on the
etiology and surgical technique that the procedure became popular. He followed
this with two more articles further discussing the rationale for the procedure [4-6].

Lapidus believed that certain types of hallux abducto valgus are a result of an
atavistic trait. The metatarsal is excessively adducted (what he described as
metatarsus primus varus) because of an arrest of ontogenic development. More
importantly, Lapidus understood that the deformity should be corrected at its apex.
He realized that the metatarsal cuneiform joint was abnormally angulated and that
correction should therefore be directed to that joint. He also stated, “Osteotomies of
the first metatarsal, particularly over the distal part, never have seemed mechani-
cally sound” [5].

The procedure Lapidus described included fusion of the first metatarsal
cuneiform joint and fusion of the base of the first metatarsal to the base of the
second metatarsal. The fusions were held in place with drill holes and catgut suture.
Lapidus never published objective reports but did say that after 25 years he found
the procedure useful in “properly selected cases.” Over the next 70 years,
modifications of the Lapidus procedure have gone in and out of favor. Many
surgeons find it technically demanding, there are problems with shortening, and
some report high nonunion rates. But for the surgeon who feels comfortable with
the procedure, it can be a “versatile means of addressing positional and structural
problems with the medial column™ [7].

* Corresponding author.
E-mail address* bbaravarian@mednet.ucla.edu (B. Baravarian).
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Indications

Some of the indications for fusion of the first MCJ include severe metatarsus
primus adductus (MPA), patients with moderate MPA with hypermobility of the
first ray, generalized ligamentous laxity, adolescent hallux abducto valgus defor-
mity (HAV), degenerative changes of the first MC joint from arthridities, hallux
limitus with elevatus of the first ray in cases of mild to moderate degenerative
changes of the first metatarsophalangeal joint (MPJ), and salvage of failed HAV
surgery. Unfortunately, one of the main indications for the procedure is difficult to
define and more difficult to quantify, yet few argue its existence. Root [8] stated,
“In an individual with a normal first ray, the full range of motion will move the first
metatarsal head above and below the transverse plane of the dorsiflexed lesser
metatarsal heads by the same distance in each direction.” In other words, the
motion of the first ray should be equally divided into dorsiflexion and plantar-
flexion. With current understanding of the first ray and its range of motion,
hypermobility is then defined as excessive motion about this joint during gait. But,
the amount of motion has not been defined, and holding the foot in a neutral
position and measuring the excursion are subjective findings leading to inconsis-
tency. Radiographs have also been discussed as a tool for diagnosis of hypermo-
bility of the first ray. Attention is paid to the first MCJ angle and cortical thickening
of the second metatarsal as a sign of lesser metatarsal overloading secondary to a
hypermobile first ray. Because of the difficulty quantifying hypermobility, the
diagnosis continues to be clinical.

Examination

Examination of the patient begins with a gait analysis. Abduction of the rearfoot
with elevation of the first ray may be noted. An early heel off may be a sign of
tightness of the posterior muscle group.

Scated examination confirms laxity of the first ray, tracking of the great toe and
any crepitus. Adjunct gastrocnemius or Achilles equinus and rearfoot deformity is
also checked. Proper vascular and neurologic testing is performed. The quality of
the skin should also be checked to avoid scarring and to alert the patient to any
potential complications before surgery.

Proper informed consent of the patient is essential to avoid discrepancy. It is
important to inform the patient of the rate of nonunion/delayed union and other
associated complications, including numbness, scar formation, and joint stiffness.

Procedure

To perform the procedure with a minimum of strain to the surgeon, patient
positioning is essential. The patient is placed on the table in a supine position with
attention to foot position. The foot is [#@eed at the most distal aspect of the bed and
bumping of the ipsilateral hip is performed to place the foot in a rectus position. The
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procedure may be performed under local or general anesthesia. Our preference is
to perform the procedure under monitored anesthesia care in combination with
a popliteal fossa block. The popliteal fossa block allows for a high ankle tour-
niquet placement and also allows for anesthesia of the Achilles tendon and
gastrocnemious muscular junction for adjunctive tendon lengthening procedures.
Tourniquet use is the surgeon’s choice; however, it is essential to place an ankle
tourniquet proximal enough to allow for proper positioning of the hand during
placement of the distal to proximal screw across the joint. If the ankle tourniquet is
distal, it is difficult to position the drill properly for the medial cuneiform to first
metatarsal screw.

The procedure is started with a dorsal incision placed over the first MC joint. To
properly identify the joint, fluoroscopy may be used. An easy technique to identify
the joint is to wet the region and run one’s finger over the first metatarsal toward the
base. A ledge will be palpated, which is the joint line. A second important point to
consider is placement of the incision of the dorsum of the joint. It is more difficult
to perform the procedure if the incision is too far medial. The incision is deepened
to the level of deep fascia. A communicating branch between the medial and
intermediate dorsal cutaneous nerves is usually found traversing the joint. This
nerve, if in the incision site, should be sacrificed because it will be difficult to
perform the procedure otherwise. The extensor hallucis longus and brevis tendons
are identified and retracted medially. The extensor hallucis brevis tendon may be
released at the location as desired. A dorsal periosteal incision is performed to
access the joint. It is ideal to perform the incision on the dorsum of the joint and not
make a medial approach. Periosteal flaps are raised. The dorsal periosteum is well
adhered and need to be released with sharp dissection. Once the medial and lateral
aspects of the joint are reached, a periosteal elevator may be used. Preservation of
the periosteum is essential to increase the rate of arthrodesis and protect neuro-
vascular structures. Dissection of the periosteum as far plantar as possible should be
performed to allow greater access to the joint.

It is the surgeon’s choice as to joint resection technique, though a saw is
commonly used. If this is the desired technique, a long blade must be used as the
joint resection depth is approximately 2 cm. A wedge is resected off the base of the
first metatarsal and a joint resection of the medial cuneiform is performed. It has
been the authors’ experience that this is not necessary for joint alignment, and it
often decreases joint stability. The authors’ current technique for joint preparation
is a combination of curettage and sharp resection of the articular surfaces. The
preparation is begun with the use of sharp osteotomes. The osteotome is held firmly
by hand and run from dorsal the plantar along the articular surfaces. The procedure
is repeated until as much articular cartilage is resected as possible. From time to
time, a rongeur is used to remove the loose cartilage in the joint. A curette is then
used to remove any remaining cartilage, especially at the base of the joint. It is
essential to remove the most plantar cartilage to avoid a plantar ledge. If a plantar
ledge is left behind, dorsiflexion of the metatarsal may occur. Following removal of
all articular cartilage, the subcortical bor%é'i prepared with subchondral drilling or
shingling of the joint surface. It has been theé authors’ experience that use of a small
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Fig 1. Preoperative AP and lateral 1'adi0g1'apl}36‘2ha|lux valgus deformity with mild elevatus of the
first ray
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osteotome and mallet for joint shingling causes no burning associated with drilling
had allows for subchondral bleeding. The subchondral bone is approached at an
angle, and the joint surface, if raised slightly. The raised piece is turned 45 degrees
and left in the joint.

Attention is then directed to the first MPJ. The joint may be approached with a
continuation of the dorsal first MC incision or through a medial incision. It has been
the authors’ experience that the medial approach allows for better cosmesis. The
medial incision is centered over the medial first MPJ and deepened to the joint
capsule. The dorsal skin may be raised to allow for lateral release, or a second
dorsal incision may be made over the first interspace for lateral release. A dorsal
medial capsular incision is then performed and the medial collateral ligament is
released. The lateral collateral ligament may be released from a plantar or dorsal
joint approach. The medial eminence is removed and the first metatarsal is
positioned. An excellent positioning tip is to push medially at the first metatarsal
head and dorsiflex the great toe simultaneously. This will reposition and compress
the first metatarsal. The first metatarsal is then displaced plantarly in cases of
elevatus. If proper alignment is not achieved, the lateral first metatarsal base may
need to be resected. This is rarely necessary, and repositioning is often difficult if
the fibular sesamoid is not positioned plantar to the metatarsal head adequately.

Once anatomic alignment is achieved in the sagittal and transverse planes,
temporary fixation is achieved with the use of a Kirschner wire. If a cannulated
screw set is used, the wire may be from the set. The first wire is run from the base of
the first metatarsal to the base of the medial cuneiform. To achieve proper wire
position, the wire is aimed at the navicular tubersity. This will place the wire
directly in the central portion of the medial cuneiform. A second wire is the placed
from the medial cuneiform to the lateral base of the first metatarsal. Fluoroscopy is
used to check position in the dorsal plantar plane and a lateral plane. Screw
placement is then performed with the surgeon’s choice of screw. If there is a
problem with screw placement or the dorsal ledge fractures and instability of the
screw placement is found to be present, a screw may be run from the medial first
metatarsal base to the intermediate cuneiform or into the second metatarsal base. A
screw into the second metatarsal base will need to be removed after healing is
achieved. The authors’ choice in cases of difficult fixation of soft bone or cortical
fracture is the placement of a dorsal miniplate. The plate may be a compression

Fig. 1 (co%gﬁfed).
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Fig 2 Traditional fixation technique withsmsing screws and mild plantar translation of the
first metatarsal
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system if compression of the joint is poor, or a stability plate if adequate
compression is achieved with a lag screw across the joint.

Before closure, alignment of the metatarsal base and great toe joint and screw
placement are checked with fluoroscopy while the foot is loaded. Periosteal and
skin closure is performed for both joints. Dressings are applied and a splint or
bivalved cast is applied to the region.

The patient is kept non—-weight bearing for a period to 4 to 6 weeks or until
adequate joint healing is noted with radiographic examination. The patient is then
gradually allowed to bear weight on the surgical site with the use of a surgical shoe
or below-the-knee walking boot until full healing is noted. Physical therapy of the
great toe joint can begin at 3 to 4 wecks postsurgery to prevent stiffness and
scarring. It is more difficult to return the plantarflexion motion of the great toe;
therefore, plantarflexion exercises are emphasized. Weight-bearing physical ther-
apy is not started until full healing is noted.

Adjunct procedures

Often the underlying hallux limitus/hallux valgus deformity is caused by
excessive pronation or tightness of the posterior leg musculature. Two common
adjunctive procedures are calcaneal osteotomies (Evans or medial calcaneal slide)
and posterior musculature lengthening (Achilles or gastrocnemius tendon length-
ening). It is essential to perform these adjunct procedure, when necessary, to
achieve adequate outcomes.

Clinical outcomes

In the literature, few articles have been written with objective results, probably
due to the technical difficulty and complications. Sangeorzan in 1989 [9] reported
on 40 foot procedures for first MCJ fusion. Hypermobility was defined as
“relatively increased dorsiflexion of the first ray with soft end point on examina-
tion, combined with second metatarsal overload.” They also related patients
having a medially oriented cuneiform and second metatarsal cortical thickening,
indicating overload. The fusion was fixated with two screws, one crossing the
fusion and another crossing from the first metatarsal into the second metatarsal base

Fig 2 ((‘()3119”514@(/)
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or second cuneiform. The second screw was not for fusion between the metatarsals
but to “ensure rotational stability”” and later removed. The intermetatarsal angle
changed from 14 degrees preoperatively to 6 degrees postoperatively, and there
were four reported nonunions. Good or excellent results were reported at 74%.
Mauldin in 1990 [10] described a modification of the Lapidus in which there
was a limited fusion technique, emphasizing the first metatarsocunieform joint, to
maintain length. Fifty-one patients were reviewed with average preoperative

Fig 3 Preoperative AP and lateral radiographs of early hallux limitus secondary to laxity of the first ray.
Note mild dorsal spurring of the fiist mctatarsalg% on the lateral image and mild decreased joint space
on the AP image.
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intermetatarsal angles of 14.6 degrees, reducing to 8.7 postoperatively. Nonunion
rates were difficult to determine and not well reported. Hallux varus was reported in
15.7% of the patients.

An estimation of “excessive motion of the first metatarsal in both sagittal and
transverse planes” was the definition of hypermobility used by Myerson in 1992

Fig 4. Postoperative AP and lateral radiographs wj ditional fixation technique and realignment of
the first metatarsal. Note extensive plantar translatidir of the first metatarsal
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Fig. 4 (continued)

[11]. Cortical thickening of the second metatarsal shaft was also a typical
radiographic finding. Sixty-seven MCJ fusions were reviewed, with seven non-
unions. The intermetatarsal angle decreased from 14.3 preoperatively to 5.8 post-
operatively. Myerson placed fixation from the first metatarsal into the second
metatarsal but states that “since this further increases stiffness, incorporating the
base of the second metatarsal in the arthrodesis is probably unnecessary” [11].

Chang and Ruch in 1994 [7] published an article discussing the procedure and
outlining their technique for fixation. The article was not a study, but discussed the
author’s technique involving a five-hole one-third tubular plate and a compression
screw. The plate is prebent to match the contour of the medial aspect of the first
metatarsal cuneiform joint. After joint preparation, the fusion site is held in place
with a Kirschner wire. The plate is then held in place with two screws in the
cuneiform. A screw is then placed into the metatarsal using eccentric drilling
through the plate to aid in compression. Next, axial compression is achieved by a
placing a cancellous screw across the fusion site. Finally, the remaining holes in the
plate are filled with standard concentric drilling.

Grace et al in 1999 [12] published a retrospective review of the modified
Lapidus in adolescent HAV. The authors worked with reports of high recurrence
rates of adolescent hallux valgus and, in these, report that the initial surgery done
probably did not address the instability of the first ray. The theory was that fusion of
the first MCJ would give stability to the first ray and reduce recurrence. Radio-
graphs revealed second metatarsal hypertrophy in 60% of the 30 cases they
reviewed. First intermetatarsal angles decreased from 13.3 preoperatively to
5.4 postoperatively, and 90% of the patients had good to excellent results in the
short term. They reported two recurrences and only one symptomatic nonunion.

Later in 1999, Catanzariti et al [ 13] reported their review of 47 modified Lapidus
procedures. The patients all had HAV and some degree of hypermobility. Again, no
consistent measure of hypermobility was discussed. In the same patient population,
different combinations of planar resection, bone grafting for short metatarsals, and
varying types of fixation were used. Allogenic graft was used if preoperative
metatarsal protrusion distance warranted. Three nonunions were reported with
average intermetatarsal angles preopﬁgaéively (13.8) decreasing to 2.1. Average
shortening without grafting was 4.7 mm.
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Kenrin et al in 2000 [14] authored an article discussing the modified Lapidus
procedure and its use in rheumatoid patients. Twenty-one patients were retrospec-
tively evaluated. Hallux valgus is commonly seen in this patient population;
however, first metatarsal phalangeal joint fusions and arthroplasties are more
commonly performed. The authors noticed that early and intermediate theumatoid
patients had hallux valgus but maintained a reasonable first metatarsal phalangeal
joint space. This observation led the authors to preserve the first metatarsal
phalangeal joint and correct the deformity more proximally. This would also help
the failing arch. The fusion was achieved with one or two staples. The patients were
then evaluated and first intermetatarsal angle decreased from 13 degrees preopera-
tively to 8.3 degrees postoperatively. There were no reports of nonunions.

Mclnnes and Bouche in 2001 [15] published on the topic, giving a comprehen-
sive history of the literature and a retrospective study of 25 patients. Fusions were
preformed with two 3.5-mm cortical screws, and the average follow-up time was
39 months. The authors also divided the patients into athletic, active, and sedentary.
Hypermobility was diagnosed preoperatively by the senior author and used a
combination of subjective, objective, and radiographic criteria. It was defined as
“excessive motion in the sagittal and transverse planes in conjunction with signs
and symptoms of lesser metatarsal overload.” Subjective and objective scoring
systems were then used.

Five patients stated that the surgery was “ineffective,” and 78% regarded the
surgery as “completely”” or “very” effective. Average preoperative IM measured
16.7 degrees and decreased to 8.2 degrees postoperatively. First metatarsal
shortening was 4.5 mm in the patients with a curettage method and 7.5 mm in
the patients that had undergone planar resection. There was no significant
difference in the subjective and objective scores among the three activity levels;
however, the population size was small with only eight patients in the sedentary
group. Return to activity in athletes was only 30%, compared with the 86% and
75% of active and sedentary, respectively. Five nonunions, three of which were
asymptomatic, were reported (Figs. 1-6).

Coetzee et al in 2003 [16] reported prospectively on 26 modified Lapidus
procedures performed as salvage after failed treatment of hallux valgus. The study
included the visual analog scale and the American Orthopedic Foot and Ankle
Society (AOFAS) Hallux Metatarsophalangeal-Interphalangeal Scale preopera-
tively and at 24 months. The visual pain scale improved from 6.2 to 1.4, and the
AOFAS scale improved from 47.6 to 87.9 with no “dissatisfied” patients. The
procedure involves screw fixation across the first tarsometatarsal joint and from
the base of the first metatarsal to the base of the second. Coetzee stated, “The
tarsometatarsal and first and second metatarsal fusions eliminate any rotation or
translation of the first ray,” thereby making it “almost impossible for the hallux
valgus or metatarsus primus varus deformity to recur” [16]. The procedure
addresses the hypermobility that could have contributed to the initial deformity
and its recurrence.

The authors have reviewed results on 4% cases with a follow-up of 1 to 3 years.
Preoperative diagnosis was hypermobilit;’ gd hallux valgus deformity in 37 cases,
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Fig. 5. Preoperative AP and lateral radiographs of a hallux valgus deformity.
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Fig. 6. Postoperative AP and lateral radiographs of a hallux valgus deformity with correction of the first
metatarsal angle in two planes (sagittal and transverse) and plate fixation because of sofiness of the bone
and lack of adequate screw fixation attempts.
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hallux limitus in nine cases, and degenerative arthritis of the first MC joint in one
case. The results revealed only one asymptomatic nonunion in a noncompliant
patient who began weight bearing at 2 weeks. Joint resection and realignment of the
joint resulted in similar alignment and outcome as wedge realignment of the joint.
Intermetatarsal angle was reduced from an average of 14.8 degrees to 6.2 degrees.
Time to full healing has been dramatically decreased with atraumatic technique and
prevention of joint heating. Time to full fusion has been decreased by 2 weeks with
joint curettage and shingling as compared with subchondral drilling or saw
resection of the joint surfaces. Two cases of plate use in addition to compression
screw use have resulted in adequate fusion. The plates have not needed to be
removed to this date. Patient satisfaction has been excellent in 41 cases, good in
four cases, and adequate in two cases. The two adequate cases complained of
sesamoid pain during exercise secondary to ray plantarflexion. The mild pain was
well controlled with orthotic use during exercise. All patients stated that they would
undergo the procedure again.

Discussion

Arthrodesis of the first MC joint has grown in popularity as more experience and
knowledge as to the function and stability of the medial column has developed. The
procedure was originally thought to be difficult, and the rate of nonunion was high.
With the advent of internal fixation and increased experience in resection
techniques, the rate of nonunion has dramatically decreased.

Fusion of the first MC joint allows for correction of the first metatarsal in three
planes, including adduction, plantarflexion, and rotation. It also allows for
decreased jamming of the great toe joint and increased medial column stability.
Although hypermobility is a difficult diagnosis to make in certain cases, it is best to
perform a first MC fusion bunionectomy if there is any doubt as to the stability of
the first ray.

As knowledge about other medial column procedures grows, fusion of the first
MC joint will continue to grow in popularity. It is an excellent procedure for hallux
limitus and also for metatarsus primus elevatus cases.

Although there is no comparison study to date, the authors’ opinion is that
limited heating of the joint and curettage techniques will produce higher fusion
rates. This study is now being undertaken, with results to follow.
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For lesser toe deformities, fusion of the proximal interphalangeal joint
offers good long-term correction and predictability. Digital arthrodesis
has been described for longer than 100 years in the literature, and current
technigues closely resemble those described in early accounts. However,
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tion over the course of 18 to 24 months, which decreases the possibility of
local inflammation. Historically, bioresorbable screws can be time con-
suming to insert, but newer devices are being developed that help ease
their insertion. A case of a bunionectomy is presented with double osteot-
omy on a 40-year-old nurse fixated with polyglycolic acid and poly-L-lactic
acid copolymer screws.

Alternative Methods in Fixation for Capital Osteotomies in Hallux Valgus Surgery 295
Charles M. Zelen and Nathan Young

The surgical correction of hallux valgus has evolved since it was first
described. Many osteotomies and fixation methods have been described
and results have improved. Innovative new fixation methods include the
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fixation. Also presented is a case study of a novel method of achieving
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to insert a bioresorbable pin.
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as well as challenging for a foot and ankle surgeon. Immense care should
be taken when performing these reconstructive surgical procedure, espe-
cially to avoid and minimize complication rates and mainly to prevent
neurovascular damage. Appropriate surgical procedure selection for the
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a long term predictable outcome.
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Arthrodesis of the first metatarsocuneiform joint is a powerful and durable
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ray hypermobility. However, painful nonunion remains a notoriously high
potential outcome. Research regarding locking plates seems promising,
and data show lower rates of nonunion. Innovative fixation techniques
are new and should be considered in the future as further literature is avail-
able on their long-term use. Regardless of the fixation, proper joint prepa-
ration and good compression is fundamentally the most important. A case
of Lapidus fusion with locking plates after a failed arthrodesis with screws
alone is presented.
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Forefoot traumas, particularly involving the metatarsals, are commonly
occurring injuries. There have been several advances in management of
these injuries. These advances include updates in operative technique,
internal fixation options, plating constructs, and external fixation. In addi-
tion, the advances of soft tissue management have improved outcomes.
This article outlines these injuries and provides an update on techniques,
principles, and understanding of managing forefoot trauma.
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Wedge Procedures: A Radiographic Analysis
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Index

A retrospective review of 7 patients (8 total feet) was conducted by the
authors to determine the effects of combined 1st metatarsal Reverdin-
Laird and opening base wedge osteotomy in the management of hallux
valgus deformity. Postoperative radiographs were compared with preop-
erative radiographs for improvement in the 1st intermetatarsal angle,
proximal articular set angle, hallux abductus angle, and tibial sesamoid
position.
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KEY POINTS

o Arthrodesis of the first metatarsocuneiform joint is a powerful procedure to be used in the
correction of various pathologic conditions of the first ray.

e Because of its history of high rates of nonunion, many surgeons are reluctant to perform
this procedure.

o Newer devices, especially the advent of locking plate technology slightly more than a
decade ago, have allowed surgeons to confidently fixate the joint and help reconstruct
the first ray with a lower rate of nonunion.

o Other innovative techniques and technology, such as arthroscopic fusion of the joint and
the use of exceptionally strong sutures to decrease and fixate the intermetatarsal space,
are still in their infancy; their long-term results remain to be seen.

INTRODUCTION

Fusion of the first metatarsocuneiform (MTC) joint was first described by Albrecht in
1911" but was popularized by Lapidus? in 1934. In his report, Lapidus described fix-
ation of the fusion using a number zero chromic catgut suture and allowed immediate
postoperative ambulation in a leather-soled shoe.? He abandoned the procedure for a
time because of the lack of adequate internal fixation.® Since Lapidus’ time, numerous
fixation methods have been advocated, including staples, Kirschner wires (k wires),
lag screws, plates, and, more recently, external fixation or locking plates.*
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Regardless of the fixation method, one of the potential complications when
performing this procedure is nonunion of the arthrodesis.® Before advancements in
rigid internal fixation, nonunion rates for the Lapidus procedure approached
25%.% As a result, many surgeons were hesitant to perform the procedure.” After
advancements in screw technology, published data suggested the nonunion rate to
be between 3.3% and 12.0%.%%9 Patel and colleagues® found the nonunion rate of
the Lapidus procedure to be 5.3% in 227 feet retrospectively analyzed. Interestingly,
in a systematic review of the literature, Donnenwerth and colleagues® evaluated pub-
lished research of nearly 600 feet that had first MTC joint curettage with 2 crossed
compression screws and also found the nonunion rate to be 5.3%.

Some surgeons have limited their use of the Lapidus procedure because of the risk
of nonunion. Blitz® argues that nonunions exist even in the best hands and therefore,
they should not be considered a complication but rather “an expected outcome in a
low percentage of cases.”® The Lapidus, however, remains one of the most powerful
procedures in the correction of common foot pathologies, including metatarsus
primus varus associated with hallux abducto valgus (HAV), first ray hypermobility,
arthrosis of the first MTC joint, recurrent HAV, stabilization of the medial column, a
long first metatarsal, and HAV associated with ligamentous laxity.*810.11

In his report, Lapidus? described fixation of the fusion using a number zero chromic
catgut suture and allowed immediate postoperative ambulation in a leather-soled
shoe. He abandoned the procedure for a time because of the lack of adequate internal
fixation.® Modern principles of bone fixation developed in 1958 by the Swiss associa-
tion Arbeitsgemeinschaft fuer Osteosynthesisfragen, or AO, have improved the suc-
cess rate and include anatomic reduction, rigid internal fixation, atraumatic
technigue on the soft tissues and bone, and early pain-free range of motion. With
the advent of AO fixation, biomechanical studies have shown that the stainless steel
screws are 4 times stronger and are 12 times more stable than suture fixation.'? As
such, suture or wire fixation of the Lapidus arthrodesis is no longer considered.

Although suture fixation may have been abandoned as a technique for fixation of the
fusion, it still may be considered to maintain and reduce the intermetatarsal angle dur-
ing a Lapidus. Arthrex offers the Mini TightRope (Arthrex, Naples, FL), which is a No. 2
FiberWire suture with 2 stainless steel buttons. This suture is a novel way to help cor-
rect the intermetatarsal angle. The Mini TightRope device is to be used as an adjunct
fixation device in the Lapidus procedure. There have been several case studies by foot
and ankle surgeons describing this use. Hasselman and colleagues' has submitted
the results of this procedure for publication in 40 patients. He experienced no non-
unions or malunions, no recurrence of the deformity, and he reports that the correction
from the procedure is not lost over time. His technique inserts the Mini TightRope
proximally through the base of the first metatarsal and into the base of the second
metatarsal. This placement holds the correction during the application of the plate
and screw. The Mini TightRope can also be inserted distally in the neck of the first
metatarsal and secured to the second metatarsal to correct and maintain the trans-
verse plane stability and to augment the correction of the plate and screws. Potential
disadvantages may include delayed or nonunion of the fusion caused by increased
tension on the medial aspect of the arthrodesis, fracture of the second metatarsal,
and hallux varus. These complications can lead to significant added expense. There-
fore, more studies evaluating the long-term results are needed to determine the true
long-term efficacy of this type of fixation.

For many years, the gold standard in fixation of the Lapidus was by placing 2
crossing screws through the first MTC joint as made popular by Sangeorzan and
Hansen' in 1989. Some investigatg@prefer the insertion of an additional screw
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through the first metatarsal and into the intermediate cuneiform and/or from the medial
cuneiform into the intermediate cuneiform. Biomechanical research has yielded
controversial results. Gruber and colleagues® found that crossing screws alone
were equivalent in terms of rigidity compared with crossing screws with a
dorsomedial plate. Cohen and colleagues'® also found that crossing screws were
stronger and provided increased rigidity when compared with a dorsal H-plate without
any interfragmentary screws.® Klos and colleagues,'® however, performed a biome-
chanical study and found that a dorsomedial locking plate with an adjunct compres-
sion screw was, in fact, superior to crossing screws. Clinically, plating with a single
screw or crossing screws seems to offer superior results with increased rates of fusion
and/or earlier return to weight bearing when compared with crossing screws
alone.*” 111718 Some investigators recommend plantar interfragmentary lag screw
insertion combined with plating systems. This technique provides compression
across the tension side of the joint.’®'! Research has yielded good results thus far;
however, it is technically more demanding and more time consuming.

Because of the notoriously high rate of complications including nonunion following
the Lapidus procedures, innovators have designed plates specifically for this pur-
pose. Newer-generation plating devices seek to provide excellent conformity to
the local anatomy; allow for ease of placement of locking and nonlocking screws;
provide rigidity and stability; and, in some instances, provide compression. Over
the last few years, it has become more commonplace for foot and ankle surgeon
to use locking plates for the Lapidus procedure primarily.'® Examples of newer-
generation Lapidus plates include the VariAx plate (Stryker, Mahwah, NJ); CP
Anchorage plate (Stryker, Mahwah, NJ) (Figs. 1 and 2); Contours LPS (Orthofix,
Lewisville, TX); FPS Lapidus plate (Osteomed, Addison, TX); Ascension Orthopedics
Lapidus plate (Ascension Orthopedics, Austin, TX); Arthrex Lapidus plate (Arthrex,
Naples, FL); Darco LPS plate (Wright Medical Technology, Inc, Arlington, TN); Aptus
plate (Medartis, Basel, Switzerland) (Fig. 3); Depuy Alps plate (Biomet, Warsaw, IN);
Accumed Forefoot locking plate (Acumed, Hillsboro, OR) (Fig. 4); and the Synthes
First TMT fusion plate (Synthes, West Chester, PA).

Fixation via plating technology achieves stability in different ways, depending on
whether the plate is locking or nonlocking. Nonlocking plates work by compressing
the plate to bone causing static friction. Similarly, locking plates limit forces at the frac-
ture or fusion site by acting as a single beam. This single-beam construct gives
increased strength and stiffness when compared with its nonlocking plate counter-
parts. Because the construct acts as a single unit, it requires very high forces before
screw toggle or failure occurs. Because of its increased stability these types of plates
provide, they should be especially considered in the high-risk fusion.2023

One disadvantage of earlier-generation locking plate systems was that they were
fixed-angle, or monoaxial, systems. Occasionally, this led to difficulty during screw
insertion because of the blocking of the lag screw or other hardware. In addition,
with the unique contour of the first MTC joint, screws could also be placed in a
less-than-optimal position because you are constrained to only one angle for insertion.
Many newer-generation locking plate systems are polyaxial, which gives the surgeon
the possibility to insert the screws at a different angle, thus allowing increased
freedom anywhere from 10° to 15° from the center of the screw hole in any direction.
Most polyaxial locking plates have holes that can accept either a locking or a nonlock-
ing screw. The usage of a nonlocking screw in the hybrid plate provides better confor-
mity of the plate against the bone because this nonlocking construct is able to bring
the plate and the bone into close apposition. Using a mixture of nonlocking and lock-
ing screws also maintains a lower overall cost.
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Fig. 1. Preoperative radiographs of severe bunion deformity as well as second hammertoe
and elongated partially dislocated second metatarsophalangeal joint. Postoperative radio-
graphs of the Anchorage CP plate with excellent fusion of the first metatarsal cuneiform
joint, reduction of the bunion deformity, and correction of the hammertoe and second
metatarsal phalangeal joint pathology.

The use of external fixation in Lapidus procedures is also a viable option. External
fixation offers the ability to bear weight immediately after surgery; there is no retained
internal hardware when the fixator is removed; and, when performed correcitly, a pre-
dictable fusion is usually obtained.?* A powerful indication for external fixation is in the
case of revision Lapidus fusion because of infected hardware or osteomyelitis to pro-
vide an effective means for septic fusion.

Wang and Riley?* presented 102 patients who had a Lapidus procedure with
external fixation. They found that the average time to unassisted full weight bearing
was 13.1 days; the average time to fusion was 5.3 weeks, with removal of the fixator
at 5.5 weeks postoperatively. They had no incidences of delayed union or nonunion.
They had one case of pin track irritation/infection, which resolved with appropriate
pin care and antibiotics.?* Although this study provided a complication and healing
rate that is rather unparalleled in the literature, Treadwell’s®® series provided a more
realistic rate of complications often seen with external fixation-related midfoot fusions.
Treadwell?® evaluated a series of 16 proximal metatarsal procedures using a rail
external fixator, 11 of which were Lapidus procedures and 5 of which were base
wedge osteotomies. He reported significant complications, including 10 out of 16
pin tract infections, 5 which required isolated pin removal and another 2 required
removal of the entire frame because of the severity of infection. Seven patients devel-
oped hardware loosening. Two patients required long-term intravenous antibiotic
therapy. Two of the 11 Lapidus procedures went on to nonunion.2® However,
Van Gompel and Dei® warned that §jdifficult to make any conclusive statements
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Fig. 2. Postoperative radiographs of the Anchorage CP plate with excellent fusion of the
first metatarsal cuneiform joint, reduction of the bunion deformity, and correction of the
hammertoe and elongated second metatarsal. Postoperative radiographs of the Anchorage
CP plate with excellent fusion of the first metatarsal cuneiform joint, reduction of the
bunion deformity, and correction of the hammertoe and second metatarsal phalangeal joint
pathology.

about the use of external fixation in the Lapidus procedure and recommended further
study with larger patient populations.

Another possible technique for Lapidus arthrodesis in the foot and ankle surgeon’s
armamentarium is the arthroscopic Lapidus. The arthroscopic technique may allow
better visualization of the plantar and lateral side of the joint. It may allow easier and
more thorough removal of the articular cartilage without needing to take the subchon-
dral bone, which may help eliminate excessive shortening of the first ray. It may also
provide better cosmesis and less scar formation, less postoperative wound pain, and
less risk of infection.?”

Lui and colleagues?® described their technique for primary arthrodesis of the first
MTC joint in Arthroscopy in 2005. The instrumentation that they recommend is a
2.7-mm, 30° arthroscope, a small periosteal elevator, an arthroscopic osteotome,
and an arthroscopic awl. A 21-gauge needle is inserted into the joint and it is inflated
with 2 to 3 mL of sterile normal saline. Two arthroscopy ports are then made plantar
medially and dorsomedial to the joint. After visualization of the joint using the arthro-
scope, the articular cartilage is denuded using the osteotome and periosteal elevator
leaving the subchondral bone intact. Arthroscopic awls are then used to perform
microfracture to the subchondral bone. After reduction of the intermetatarsal angle
and with some mild plantar flexion, a 4.0-m cannulated screw is inserted in a
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Fig. 3. Polyaxial locking plate used here for neutralization allows for angular insertion of
the screws based on position surgeon assesses as most appropriate. Herbert headless screws
are used for joint compression and metatarsal-intercuneiform stability.

Fig. 4. Mono axial locking plate used for neutralization and headless Herbert screws for
joint compression. Also note the Akin gjgptomy fixated with resorbable screw fixation.
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lag-screw fashion from proximal dorsal to distal plantar to compress the joint. A sec-
ond 4.0-mm positioning screw is inserted from the base of the first metatarsal to the
base of the second metatarsal, which is subsequently removed at 12 weeks. Patients
are kept non-weight bearing for an extended period of time, up to 12 weeks with this
procedure. Arthroscopy of the first MTC joint may provide an effective minimally inva-
sive means of the Lapidus procedure.

Lui and colleagues and Lui?®"?® reported single case studies of the arthroscopic
technique. They described a case of primary arthrodesis using arthroscopy and
also a case of revision arthrodesis using arthroscopy. Michels and colleagues® per-
formed arthroscopic Lapidus fusion on 5 patients and reported that the hallux valgus
angle improved by 25.6°, the intermetatarsal angle improved by 10.6°, and short-
ening of the first ray was limited to 2.7 mm. They had fusion in all 5 patients. Lui
and colleagues®® recommend that this technique only be used by surgeons who
are familiar with small joint arthroscopy because of the high degree of technical
demand.

Bone healing across a fracture or an osteotomy typically takes 6 to 8 weeks to
achieve in a healthy individual. Because the Lapidus procedure has a high risk of non-
unions, many surgeons will limit their patients to a strict non-weight-bearing protocol
during this time period.5 Prolonged non-weight bearing can have deleterious effects
for patients, such as disuse osteopenia, muscle atrophy, weight gain, deep vein
thrombosis, and pulmonary embolism.%° After periods of prolonged non-weight
bearing, it is vital to gradually increase patients’ weight-bearing activities to prevent
injury secondary to the bone and muscle atrophy. It is also essential to provide proper
prophylaxis with an anticoagulant during the early non-weight-bearing period to help
prevent deep vein thrombosis and pulmonary embolism.

Because of the disadvantages of prolonged non-weight bearing, there is a growing
amount of research that advocates earlier weight bearing after a Lapidus fusion. Some
investigators recommend weight bearing at 2 weeks postoperatively once the surgical
wounds have healed.>~" Others recommend near-immediate weight bearing.'” When
considering early weight bearing, it is vital to consider muitiple factors, including the
patients’ age, activity level, smoking status, usage of nonsteroidal antiinflammatory
drugs, obesity, and whether they are neuropathic or not.6 Sangeorzan and Hansen'#
promoted early weight bearing and found 92% union rate. Sorenson and colleagues’
applied locking plates for a Lapidus fusion and allowed weight bearing at 2 weeks and
had 100% union. Saxena and colleagues'' found no difference in fusion rates
between crossing screws and locking plates for Lapidus fusion but did find that the
locking-plate group ambulated at 4 weeks instead of 6 weeks in the crossing-screw
group. Basile and colleagues'” allowed immediate postoperative partial weight
bearing by fusing the first MTC joint with crossing screws and also inserting a stabiliz-
ing percutaneous k wire and compared the results with their control group who had
crossing screws only and were non-weight bearing for 6 weeks in 41 patients. Neither
group had nonunions or malunions. Although very little research exists on the definitive
length of non—weight bearing after a Lapidus, existing research may indicate that with
newer plating options and in selected individuals, earlier weight bearing may be
appropriate.

AUTHORS’ SURGICAL TECHNIQUE FOR LAPIDUS ARTHRODESIS

With the patient placed on the operating table in the supine position, a well-padded
pneumatic calf tourniquet is placed on the operative extremity. If needed, an ipsilateral
hip bump is placed to help adduct the extrerﬂi%
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A dorsomedial skin incision is made from 1 ¢cm proximal to the first MTC joint and
extended to the level of the hallux interphalangeal joint. Attention is first directed to
the metatarsal head. The medial eminence is resected and a lateral release is per-
formed if indicated. Next, with attention directed proximally, a longitudinal incision
is made at the first MTC joint to expose the joint. Next, the first MTC joint surfaces
are carefully resected with a triangular cut made on the cuneiform with more bone
taken laterally than medially to reduce the intermetatarsal angle, and a straight cut
is made over the metatarsal. The medial aspect of the second metatarsal is denuded;
if needed, a small section of bone is taken from the lateral aspect of the first
metatarsal, which allows for lateral translation of the first metatarsal and further
deformity correction. Finally, some plantar flexion of the first metatarsal is created
to compensate for the shortening of the ray. Fenestrating the joint surface with
a 1.5-mm drill is recommended after bone resection to obtain further bleeding
channels for healing.

Once the joint surfaces are prepared and the deformity reduced, one guidewire is
directed from the dorsal aspect of the base of the first metatarsal into the plantar
aspect of the medial cuneiform through the MTC joint. Another guidewire is inserted
from the plantar medial aspect of the base of the first metatarsal and directed proxi-
mally and laterally into the intermediate cuneiform. Headless compression screws are
then inserted. Positioning is confirmed using intraoperative fluoroscopy. After insertion
of the compression screws, a dorsomedial locking plate is then applied.

The wounds are closed in anatomic layers, and a dry sterile dressing is applied. A
well-padded posterior splint is applied. At the 2-week follow-up, the sutures are
removed and a short leg fiberglass cast is applied for an additional 4 weeks. Light
weight bearing is permitted after the second week.

Case Presentation

This patient is a 21-year-old woman who presented after a recent failed Lapidus
arthrodesis. She underwent surgery 3 months before and had gapping and pain at
the first MTC joint. Her past medical history was significant for smoking, and her social
history significant for being a single mother with a small child. The initial treating
physician related she was weight bearing immediately postoperatively because of car-
ing for her young child, which was thought to be the cause of the joint distraction. Her
treating doctor offered her a bone stimulator; but because of the significant joint
distraction appreciated on radiograph, she opted for surgery and was referred to
the authors for revision.

On physical examination, her neurovascular status was intact and normal. She did
have some swelling around the surgical site. She had specific pinpoint pain and
discomfort over the first MTC joint. She otherwise had good range of motion and
muscle strength. Radiographs show crossing headless compression screws and a
distracted nonunion of the right first MTC joint (Figs. 5 and 6).

The surgery was performed removing the original hardware, and there was a clear
nonunion across the joint. The joint was re-resected to good bleeding bone, and the
joint surfaces were fenestrated. Headless compression screws were then used to
compress the fusion site and to slightly plantar flex the first ray to accommodate
the shortening from the resected bone. Vitos Bone Graft Substitute (Stryker,
Mahwah, NJ) with bone marrow aspirate was inserted into the osteotomy to enhance
healing. A 4.5-mm Herbert compression screw was placed to compress the joint
surfaces. A polyaxial Variax H-plate (Stryker, Mahwah, NJ) was then placed. The
plate provided substantial rigidity and neutralization across the fusion site (Figs. 7

and 8). 416
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Fig. 5. Preoperative radiographs show diastasis at the first metatarsal cuneiform joint with
complete nonunion.

The patient was kept non-weight bearing for a total of 6 weeks initially in a splint and
then in a fiberglass cast. She was then progressed to a Controlled Ankle Motion boot
(CAM boot) and was in tennis shoes at 8 weeks. At nearly 12 months postoperative,
she remains very pleased with the correction of her deformity and has no pain. Radio-
graphs reveal solid bony union at the first MTC joint (see Figs. 7 and 8). The original
surgeon may have considered the history of smoking and her small child she had to
care for; thus, had a locking plate been used primarily in this case, the early weight
bearing that led to joint distraction may never have occurred.

CLINICAL RESULTS IN THE LITERATURE

Most of the recent publications regarding the Lapidus procedure seem to be directed
toward locking plate technology. Clearly, locking plates offer a very stable construct
that can decrease the risk of nonunions.

Locking plates provide a very rigid construct, which lends itself to good bone heal-
ing. In a series of 128 (144 feet), Wilde and colleagues®' evaluated the Lapidus

Fig. 6. Preoperative radiographs show diastasis at the first metatarsal cuneiform joint with
complete nonunion.
417
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Fig. 7. A 12-month postoperative radiograph from the revision Lapidus shows good union
across the joint. Note the slight plantar flexion of the first ray to accommodate for the short-
ening of the ray.

procedure using polyaxial locking plates and found a union rate of 98.6%. Sorensen
and colleagues” had a 100% rate of union with interfragmentary screw and dorsome-
dial locking plate fixation. They also found that full weight bearing with ambulation was
possible at 2 weeks postoperatively.” DeVries and colleagues* performed a Lapidus
on 143 patients using either crossing screws or a dorsomedial locking plate with no
interfragmentary compression. They found a union rate of 89.4% for the crossed-
screw group and 98.5% for the locking-plate group. They also found that the locking
plate was bearing full weight at 7.8 weeks instead of 8.8 weeks.* Saxena and col-
leagues'! performed the Lapidus procedure on 40 patients with either crossing lag
screws or a plantar lag screw with locking plate fixation. They found no significant
difference in the rate of nonunions between the two groups; however, they did find
that the locking-plate group was able to bear weight at 4 weeks as opposed to 6 weeks
in the crossing-screw group.

Fig. 8. A 12-month postoperative radiograph from the revision Lapidus shows good union
across the joint. Note the slight plantar flexion of the first ray to accommodate for the short-
ening of the ray. 418
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SUMMARY

Arthrodesis of the first MTC joint is a powerful and durable procedure to help correct
moderate to severe hallux valgus and/or first ray hypermobility. However, painful
nonunion remains a notoriously high potential outcome, between 3.3% and 12.0%.
Although some investigators may advocate early weight bearing when using crossing
lag screws and locking plates, the authors think that larger prospective and random-
ized clinical research needs to be conducted to determine the length of non—weight
bearing after a Lapidus procedure. Because of the costs and risks associated with
revision surgery, it may be more beneficial to use locking plates with lag screws
and to keep patients non-weight bearing for a minimum of at least 2 weeks. Research
regarding locking plates seems very promising, and data so far show lower rates of
nonunion. External fixation for Lapidus may provide excellent fixation and allow earlier
weight bearing, but care for and complications of the external device may be a
concern to surgeons and patients. Innovative fixation techniques, such as the Mini
TightRope or arthroscopic fusion, are quite new but have very little published data
supporting their use. Regardless of the fixation, proper joint preparation and good
compression are fundamental in attempting to avoid a failed first MTC fusion.

REFERENCES

1. Albrecht GH. The pathology and treatment of hallux valgus (Russian). Russk Vrach
1911;10:14-9.

2. Lapidus PW. The operative correction of the metatarsus varus primus in hallux
valgus. Surg Gynecol Obstet 1934;58:183-91.

3. Hansen ST Jr. Hallux valgus surgery. Morton and Lapidus were right! Clin Podiatr
Med Surg 1996;13:347-54.

4. DeVries JG, Granata JD, Hyer CF. Fixation of first tarsometatarsal arthrodesis: a
retrospective comparative cohort of two technigues. Foot Ankle Int 2011;32(2):
158-62.

5. Donnenwerth MP, Borkosky SL, Abicht BP, et al Rate of nonunion after first
metatarsal-cuneiform arthrodesis using joint curettage and two crossed compres-
sion screw fixation: a systematic review. J Foot Ankle Surg 2011;50(6):707-9.

6. Blitz NM. Early weightbearing of the Lapidus bunionectomy: is it feasible? Clin
Podiatr Med Surg 2012;29:367-81.

7. Sorensen MD, Berlet GC, Hyer CF. Results of Lapidus arthrodesis and locked
plating with early weight bearing Foot Ankle Spec 2009;2(5):227-33.

8. Gruber F, Sinkov VS, Bae SY, et al. Crossed screws versus dorsomedial locking
plate with compression screws for first metatarsocuneiform arthrodesis: a
cadaver study. Foot Ankle Int 2008;29(9):927-30.

9. Patel S, Ford LA, Etcheverry J, et al. Modified Lapidus arthrodesis: rate of
nonunion in 227 cases. J Foot Ankle Surg 2004;43(1):37-42.

10. Cottom JM. Fixation of the Lapidus arthrodesis with a plantar interfragmentary
screw and medial low profile locking plate. J Foot Ankle Surg 2012;51(4):517-22.

11. Saxena A, Nguyen A, Nelson E. Lapidus bunionectomy: early evaluation of
crossed lag screws versus locking plate with plantar lag screw. J Foot Ankle
Surg 2009;48(2):170-9.

12. Calder JD, Holligdale JP, Pearse MF. Screw versus suture fixation of Mitchell's
osteotomy: a prospective, randomised study. J Bone Joint Surg Br 1999;81(4):621-4

13 Hasselman CT. Success story: Lapidus plate. Mini TightRope Lapidus technique.
Distal extremities orthopedic update, spring 2012. Arthrex newsletter. Accessed
October 8, 2012. 419

433



434

Young & Zelen

14.

15

16

17

18

19.

20.

21.

22

23.

24

25.

26.

27.

28

29.

30.

31

Sangeorzan BJ, Hansen ST. Modified Lapidus procedure for hallux valgus. Foot
Ankle 1989;9(6):262-6.

Cohen DA, Parks BG, Schon LC. Screw fixation compared to H-locking plate
fixation for first metatarsocuneiform arthrodesis: a biomechanical study. Foot
Ankle Int 2005;26(11):984-9

Klos K, Gueorguiev B, Muckley T, et al Stability of medial locking plate and
compression screw versus two crossed screws for Lapidus arthrodesis. Foot
Ankle Int 2010;31(2):158-63.

Basile P, Cook EA, Cook JJ Immediate weight bearing following modified
Lapidus arthrodesis. J Foot Ankle Surg 2010;49(5):459-64.

Scranton PE, Coetzee JC, Carreira D Arthrodesis of the first metatarsocuneiform
joint: a comparative study of fixation methods. Foot Ankle Int 2009;30(4):341-5.
GrassiaT. “Surgeons prefer polyaxial locking plate for hallux valgus.” Orthopaedics
Today Europe 2011, Issue 5. Online.

Haidukewych GJ. Innovations in locking plate technology J Am Acad Orthop
Surg 2004;12(4):205-12.

Haidukewych GJ, Ricci W. Locked plating in orthopaedic trauma: a clinical
update J Am Acad Orthop Surg 2008;16(6):347-55.

Kénigshausen M, Kubler L, Godry H, et al. Clinical outcome and complications
using a polyaxial locking plate in the treatment of displaced proximal humerus
fractures. A reliable system? Injury 2012;43(2):223-31.

Voigt C, Geisler A, Hepp P, et al Are polyaxially locked screws advantageous in
the plate osteosynthesis of proximal humeral fractures in the elderly? A prospec-
tive randomized clinical observational study J Orthop Trauma 2011;25(10):
596-602

Wang JC, Riley BM. A new fixation technique for the Lapidus bunionectomy.
J Am Podiatr Med Assoc 2005;95(4):405-9

Treadwell JR. Rail external fixation for stabilization of closing base wedge
osteotomies and Lapidus procedures: a retrospective analysis of sixteen cases
J Foot Ankle Surg 2005;44(6):429-36.

Van Gompel JR, Dei RL. Rail external fixation for stabilization of closing base
wedge osteotomies and Lapidus procedures: a retrospective analysis of sixteen
cases. J Foot Ankle Surg 2006,;45(3):192-3

Lui TH. Symptomatic first metatarsocuneiform nonunion revised by arthroscopic
Lapidus technique J Foot Ankle Surg 2012;51(5):656-9

Lui TH, Chan KB, Ng S. Arthroscopic Lapidus arthrodesis Arthroscopy 2005;
21(12):1516.e1-4.

Michels F, Guillo S, de Lavigne C, et al The arthroscopic Lapidus procedure
Foot Ankle Surg 2011:17(1):25-8

Kadous A, Abdelgawad AA, Kanlic E. Deep venous thrombosis and pulmonary
embolism after surgical treatment of ankle fractures: a case report and review
of literature J Foot Ankle Surg 2012;51:457-63.

Wilde E, Schulz AP, Heinrichs G, et al. Retrospective analysis of hallux valgus
therapy by Lapidus arthrodesis with polyaxial locking plates. Poster session
presented at: 12th EFORT Congress 2011 Copenhagen, Denmark, June 1-4

420



Hall-Ellis Declaration — Patent 12,274,481
Paragon 28, Inc. v. Treace Medical Concepts, Inc.

Exhibit 1017

421



- March/April 2014
Elsevier Volume 53, Number 2

The
Journal

Proven leaders. Lifelong learners. Changing lives.

Official Publication of the
American College of Foot and Ankle Surgeons




sourna FOQL&
Ankle
Surgery®

INFORMATION FOR
SUBSCRIBERS

The Journal of Foot & Ankle Surgery® (ISSN 1067-2516) is
published bimonthly by Elsevier Inc., 360 Park Avenue
South, New York, NY 10010-1710. For Post Office use only:
Volume 53, issue 2 of 6. Months of issue are January, March,
May, July, September, and November. Periodicals postage
paid at New York, NY and additional mailing offices.

POSTMASTER: Send address changes to Journal of Foot & Ankle
Surgery, Elsevier Health Sciences Division, Subscription
Customer Service, 3251 Riverport Lane, Maryland Heights,
MO 63043.

Website: www.jfas.org

Editorial correspondence should be addressed to D. Scot
Malay, DPM, MSCE, FACFAS, Editor, The Journal of Foot & Ankle
Surgery®, 2314 Waverly Street, Philadelphia, PA 19146;
telephone/fax: 215-967-4463; e-mail: editorjfas@gmail.com

Author inquiries: For inquiries relating to the submission of
articles (including electronic submission where available)
please visit www.elsevier.com/authors. This site also provides
the facility to track accepted articles and set up e-mail alerts
to inform you of when an article's status has changed, as well
as detailed artwork guidelines, copyright information,
frequently asked questions, and more. Contact details for ques-
tions arising after acceptance of an article, especially those
relating to proofs, are provided after registration of an article
for publication.

Information regarding ACFAS membership: Contact the
American College of Foot and Ankle Surgeons (ACFAS), 8725
West Higgins Road, Suite 555, Chicago, IL 60631-2724. Phone:
(773) 693-9300. Fax: (773) 693-9304.

Correspondence regarding subscriptions or change of
address should be directed to The Journal of Foot & Ankle
Surgery®, 3251 Riverport Lane, Maryland Heights, MO 63043.
E-mail: elspcs@elsevier.com ACFAS members, please contact
the College with your change.

Change of address notices, including both the old and new
addresses of the subscriber and the mailing label, should be
sent at least one month in advance.

Customer Service: Elsevier Health Sciences Division, Subscrip-
tion Customer Service, 3251 Riverport Lane, Maryland Heights,
MO 63043. Tel: 1-800-654-2452 (U.S. and Canada); 314-447-
8871 (outside US. and Canada). Fax: 314-447-8029. E-mail:
journalscustomerservice-usa@elsevier.com (for print support);
journalsonlinesupport-usa@elsevier.com (for online support).

Yearly subscription rates: ACFAS members: Annual dues include
$35 for Journal subscription. Nonmember rates: United States and
possessions: individuals, $199; students and residents, $99. All
other countries: individuals, $281; students and residents,
$139. For all areas outside the United States and possessions,
there is no additional charge for surface delivery. To receive
student/resident rate, orders must be accompanied by name
of affiliated institution, date of term, and the signature of
program/residency coordinator on institution letterhead.
Orders will be billed at individual rate until proof of status is
received.

Prices are subject to change without notice. Current prices are
in effect for back volumes and back issues. Single issues, both
current and back, exist in limited qualities and are offered for
sale subject to availability. Back issues sold in conjunction
with a subscription are on a prorated basis. Checks should
be made payable to Elsevier and sent to The Journal of Foot
& Ankle Surgery®, 3251 Riverport Lane, Maryland Heights,
MO 63043.

423

Copyright © 2014 by the American College of Foot and Ankle
Surgeons. All rights reserved. No part of this publication may
be reproduced or transmitted in any form or by any means
now or hereafter known, electronic or mechanical, including
photocopy, recording, or any information storage and retrieval
system, without permission in writing from the Publisher.
Printed in the United States of America.

Correspondence regarding permission to reprint all or part
of any article published in this journal may be sought
directly from Elsevier's Rights Department in Philadelphia,
PA, USA; phone: (215) 239-3804, fax: (215) 239-3805. Requests
may also be completed online via the Elsevier homepage (http://
www.elsevier.com/authors/obtaining-permission-to-re-use-
elsevier-material).

The appearance of the code at the bottom of the first page of an
article in this journal indicates the copyright owner's consent
that copies of the article may be made for personal or internal
use, or for the personal or internal use of specific clients, for those
registered with the Copyright Clearance Center, Inc. (222 Rose-
wood Drive, Danvers, MA 01923; (978) 750-8400; www.
copyright.com). This consent is given on the condition that the
copier pay the stated per-copy fee for that article through the
Copyright Clearance Center, Inc. for copying beyond that
permitted by Sections 107 or 108 of the US Copyright Law. This
consent does not extend to other kinds of copying, such as
copying for general distribution, for advertising or promotional
purposes, for creating new collective works, or for resale.
Absence of the code indicates that the material may not be pro-
cessed through the Copyright Clearance Center, Inc.

Reprints of single articles available online may be obtained by
purchasing Pay-Per-View access on the journal Website, www.
jfas.org. For 100 or more copies of an article in this publication,
please contact the Commercial Reprints Department, Elsevier
Science Inc., 360 Park Avenue South, New York, NY 10010-
1710. Telephone: (212) 633-3813, Fax: (212) 633-3820, e-mail:
reprints@elsevier.com.

Advertising representative: Elsevier, 360 Park Ave South, New
York, NY 10010. For Product Advertising Sales, and Recruitment
& Classified Advertising Sales, contact: Danny Wang, Tel: 212-
633-3158; Fax: 212-633-3820.

The ideas and opinions expressed in The Journal of Foot & Ankle
Surgery® are those of the authors and do not necessarily reflect
those of the American College of Foot and Ankle Surgeons, the
Editor, or the Publisher. Publication of an advertisement or other
product mention in The Journal of Foot & Ankle Surgery® should
not be construed as an endorsement of the product or the manu-
facturer's claims. Readers are encouraged to contact the manu-
facturer with any questions about the features or limitations of
the products mentioned. Neither the American College of Foot
and Ankle Surgeons nor the Publisher assumes any responsi-
bility for any injury and/or damage to persons or property arising
out of or related to any use of the material contained in this
periodical. The reader is advised to check the appropriate medi-
cal literature and the product information currently provided by
the manufacturer of each device or of each drug to be adminis-
tered to verify the dosage, the method and duration of
administration, or contraindications. It is the responsibility of
the treating physician or other health care professionals, relying
on independent experience and knowledge of the patient, to
determine drug dosages and the best treatment for the patient.

The contents of The Journal of Foot & Ankle Surgery® are
currently included by the following services in print and/or
electronic format: Index Medicus, Excerpta Medica, Biosciences
Information, and CINAHL.



JJJ:ﬁa Foot&
Ankle
Surgery’

VOLUME 53, NUMBER 2 MARCH/APRIL 2014

Contents

EDITORIAL

Reader (User) Beware ... ............. ...ttt e e e e
D. Scot Malay, DPM, MSCE, FACFAS

ORIGINAL RESEARCH

A Modified Fixation Technique for a Decompressional Shortening Osteotomy:

A Retrospective Analysis . ... ............ it e e
Jessica L. Herzog, DPM, AACFAS; W. David Goforth, DPM, AACFAS; Paul A. Stone, DPM, FACFAS;
Matthew H. Paden, DPM, FACFAS

Diagnosis of Gas Gangrene: Does a Discrepancy Exist between the Published Data
and Practice . .......... ... e
Maryellen P. Brucato, DPM, AACFAS; Krupa Patel, DPM, AACFAS; Obinna Mgbako, DPM, AACFAS

Button Fixation Technique for Achilles Tendon Reinsertion: A Biomechanical Study ... ..
David Awogni, MD; Guillaume Chauvette, BEng; Marie-Line Lemieux;
Frédéric Balg, MD, FRCSC; Eve Langelier, PhD; Jean-Pascal Allard, MD, FRCSC

Radiographic, Clinical, and Magnetic Resonance Imaging Analysis of Insertional
Achilles Tendinopathy . . . ........... ... i et e e
Priya Ponnapula Sundararajan, DPM, AACFAS; Troy Scott Wilde, DPM

Could Failure of the Spring Ligament Complex Be the Driving Force behind the Development
of the Adult Flatfoot Deformity? . ............. . ... . .. . ..
Geraint Williams, MBChB; James Widnall, MBChB; Paul Evans, MBChB, FRCS;
Simon Platt, MBChB, FRCS

Demographic Description of the Presentation and Treatment of Lower Extremity Skin
and Soft Tissue Infections Secondary to Skin Popping in Intravenous Drug Abusers ... ..
Kelly Pirozzi, DPM; Jennifer C. Van, DPM; Jane Pontious, DPM; Andrew ]. Meyr, DPM, FACFAS

Clarification of the Anatomic Definition of the Bunion Deformity ....................
Paul Dayton, DPM, MS, FACFAS; Merrell Kauwe, BS; Mindi Feilmeier, DPM, FACFAS

A Comparative Study of Incorporation Rates between Non-xenograft and Bovine-based

Structural Bone Graft in Foot and Ankle Surgery ................. ... ... ..........
Naohiro Shibuya, DPM, MS, FACFAS; Brandon K. Holloway, DPM; Daniel C. Jupiter, PhD

424

129

131

137

141

147

152

156

160

164



Demographic, Physical, and Radiographic Factors Associated with Functional

Flatfoot Deformity . . ... ....... ... . i i e e e
Naohiro Shibuya, DPM, MS, FACFAS; Ryan T. Kitterman, DPM;
Javier LaFontaine, DPM, MS, FACFAS; Daniel C. Jupiter, PhD

Incidence of Surgical Site Infection in the Foot and Ankle with Early Exposure

and Showering of Surgical Sites: A Prospective Observation .........................
Mindi Feilmeier, DPM, FACFAS; Paul Dayton, DPM, MS, FACFAS; Shelly Sedberry, MS;
Rachel A. Reimer, MPH, PhD

Popliteal Blocks for Foot and Ankle Surgery: Success Rate and Contributing Factors . . ...
Kenneth Hegewald, DPM; Kevin McCann, DPM; Andrew Elizaga, MD;
Byron L. Hutchinson, DPM, FACFAS

REVIEW

Case Presentations and Review of Plexiform Schwannoma intheFoot ................
Samirah A. Mohammed, DPM, AACFAS; Martin M. Pressman, DPM, FACFAS;
Brian Schmidt, DPM; Nina Babu, DPM, AACFAS

CASE REPORTS AND SERIES

Endoscopic Anterior Tarsal Tunnel Release: ACaseReport ...........................
Tun Hing Lui, MD

Reconstruction of Compound Loss of Lateral Malleolus and Lateral Ankle Ligaments

with Double-Bundle Achilles Tendon-Bone Allograft ...............................
Dukhwan Ko, MD; Hong-Geun Jung, MD; Hyeung-June Kim, MD; Seung-Han Cha, MD;
Kyoung-Mo Nam, MD

Repair of Achilles Tendon Rupture Using Autologous Semitendinosus Graft in a Kidney
Transplant Recipient . .. ....... ... ... i i i e e e e e
Ryohei Uchida, MD; Takashi Natsuume, MD, PhD; Kenji Yoneda, MD; Takeshi Fuji, MD, PhD

Dysplasia Epiphysealis Hemimelica with Involvement of the Distal Tibial Epiphysis
and Talus: Recurrence of a Case and Literature Review ..............................
Zhengxiao Ouyang, MD; Min Xu, MD; Xianan Li, MD; Dan Peng, MD

Isolated Dislocation of the Posterior Tibial Tendon in an Amateur Snowboarder:
A Case RePOrt . . ... . e e e
Gabriel V. Gambardella, DPM; Ryan Donegan, DPM; David S. Caminear, DPM, FACFAS

Fibroma of Tendon Sheath Located within Kager'sTriangle ..........................
Eva Jacobs, MD; Marianne A. Witlox, PhD, MD; Joris P.S. Hermus, MD

Osteoid Osteoma of the Cuboid Managed by Percutaneous Radiofrequency Ablation .. ..
Julian Chakraverty, FRCR; Namir Al-Mokhtar, FRCR; Steven L. James, FRCR

Primary Meningococcal Septic Arthritis of the Ankle Joint: A Case Report ..............
Christopher Gee, MSc, MRCSEd; Tarang Tandon, MRCS; Adish Avasthi, MRCS;
Susie Jerwood, MRCP, FRCPath; Biyyam M. Rao, FRCS (Tr and Orth);
Simon Cavanagh, FRCS (Tr and Orth)

Merkel Cell Carcinoma: Case Study and Literature Review ...........................
Danae L. Lowell, DPM; Jerry Roberts, DPM; Prema Gogate, MD; Rose Goodwin, DPM

425

168

173

176

179

186

189

194

199

203

208

212

216

219



Bone Propeller Flap: AStaged Procedure ................... 0.0 iiiiiiiiiinnnenn..
Mathias Tremp, MD; René D. Largo, MD; Olivier Borens, MD; Dirk ]J. Schaefer, MD;
Daniel F. Kalbermatten, MD, PhD

Sports Injury to a Bipartite Medial CuneiforminaChild ............................
Timothy B. Eves, MRCS; Mudussar A. Ahmad, MRCS;
Michael J. Oddy, MA, MSc, MB, FRCS (Tr & Orth)

Correction of a Severe Poliomyelitic Equinocavovarus Foot Using an Adjustable External
FiXation Frame . .. ... ... .. i e e
Issei Nomura, MD; Koji Watanabe, MD, PhD; Hidenori Matsubara, MD, PhD;
Hideji Nishida, MD, PhD; Toshiharu Shirai, MD, PhD; Hiroyuki Tsuchiya, MD, PhD

JFAS INSTRUCTIONAL COURSE

Primary Epithelioid Angiosarcoma of the Calcaneum: A Diagnostic Dilemma ...........
Gopisankar Balaji G, MS Ortho, DNB Ortho; Justin S.V. Arockiaraj, MS Ortho, DNB Ortho;
Alfred Cyril Roy, MS Ortho; Burad Deepak, MD Path

TIPS, QUIPS, AND PEARLS
Tarsometatarsal Joint Arthrodesis with Trephine Joint Resection and Dowel Calcaneal
Bone Graft . .......... ...
Christopher ]. Withey, BSc (Hons); Anthony L. Murphy, MRes, FCPodS;
Rebecca Horner, BSc (Hons)

Correction of Frontal Plane Rotation of Sesamoid Apparatus during the Lapidus Procedure:

ANovel Approach . . ....... ... . e
Lawrence A. DiDomenico, DPM, FACFAS; Ramy Fahim, DPM, AACFAS; Jobeth Rollandini, DPM;
Zachary M. Thomas, DPM

INVESTIGATORS' CORNER

Anything YouCanDolICanDoBetter .................. .0ttt eninnnennnnn.
Daniel C. Jupiter, PhD

Video file online only at http://www.jfas.org

426

226

232

235

239

243

248

252



The Journal of Foot & Ankle Surgery 53 (2014) 248-251

Contents lists available at ScienceDirect

The Journal of Foot & Ankle Surgery

journal homepage: www.jfas.org

Correction of Frontal Plane Rotation of Sesamoid Apparatus
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ARTICLE INFO ABSTRACT

Keywords:

bunion

first metatarsal
fluoroscopy

hallux abductovalgus
medial cuneiform
proximal phalanx
sesamoids

The Lapidus procedure affords correction of a multitude of first ray pathologic entities. When reconstructing
the first ray using the Lapidus procedure, the relocation of the first metatarsal over the sesamoid bones with
frontal plane rotation should be considered one of the key components. In the present technical report, we
have described a bunion correction with emphasis on sesamoid reduction through indirect frontal plane
manipulation. Our technique, borne from applied basic anatomy of the first metatarsophalangeal joint, uses
intact soft tissues about the first metatarsophalangeal joint to reduce subluxed or dislocated sesamoids.

© 2014 by the American College of Foot and Ankle Surgeons. All rights reserved.

Many factors contribute to the maintenance of hallux abducto
valgus (HAV) correction. Adequate alignment, soft tissue balancing, an
atraumatic technique, appropriate fixation techniques, and post-
operative protocols all play a role in a successful outcome. We
describe a bunion correction with emphasis on sesamoid reduction
through indirect frontal plane manipulation (Figs. 1 and 2). Our
technique, borne from applied basic anatomy of the first meta-
tarsophalangeal joint (MTPJ), uses these intact soft tissues to reduce
subluxed or dislocated sesamoids.

The sesamoid apparatus of the first MTPJ consists of the 2 sesa-
moids encased in a thick plantar plate and connected by an inter-
osseous ligament. The sesamoids are connected to the first metatarsal
head by a medial and lateral metatarsosesamoid ligament and sus-
pensory ligaments and are connected to the first proximal phalanx by
medial and lateral sesamophalangeal ligaments. The sesamoid
apparatus is also enveloped on a nonarticular plantar surface by the
flexor hallucis brevis, transverse and oblique segments of the
adductor hallucis, the deep transverse metatarsal ligament, and fibers
of the plantar aponeurosis. The tibial and fibular sesamoids are true
synovial joints with hyaline cartilage interfaces (1,2). Our surgical
rational was anatomically based. Frontal plane rotation of the first

Financial Disclosure: None reported.

Conflict of Interest: None reported.

Address correspondence to: Lawrence A. DiDomenico, DPM, FACFAS, Ankle and
Foot Care Centers, 8175 Market Street, Boardman, OH 44512.

E-mail address: 1d5353@aol.com (L.A. DiDomenico).

EX Video online only at http://www.jfas.org

metatarsal head by manual reduction and ligamentotaxis provided by
manipulation of the first proximal phalanx during the modified Lap-
idus arthrodesis can reliably reduce the sesamoids under the first
metatarsal head, leaving the soft tissues intact. This differs from the
translational approach, which relies on resection of the lateral soft
tissue structures to translate into the transverse plane. Additionally,
the standard techniques using typical anteroposterior radiographs
provide static views of the deformity and do not foster consideration
of the dynamic effects of the soft tissue around the osseous structures.

Surgical Technique

A 4- to 6-cm incision is made over the metatarsal cuneiform joint,
and the tarsometatarsal ligaments are resected to expose and prepare
the joint. The first tarsal metatarsal joint is destabilized, distracted,
and prepared using a combination of a power saw, osteotome, mallet,
drills, and picks to ensure good subchondral bone exposure. In
contrast to the procedures of the past, dissection of the MTPJ is
eliminated, just as is the resection of the medial eminence and the
lateral release (Supplemental Video S1).

The reduction maneuver is performed by grasping the hallux and
derotating the hallux out of the valgus in a varus direction, which
places the nail plate in a neutral position, parallel with the ground.
The surgeon then dorsiflexes the first digit while maintaining frontal
plane alignment, enabling correction of the sagittal plane. The first
metatarsal is put into adduction, and the surgeon’s thumb is used to
put counterpressure on the first metatarsal head, thus correcting the
transverse plane. This allows for the entire hallux, sesamoid, and first

1067-2516/$ - see front matter © 2014 by the American College of Foot and Ankle Surgeons. All rights reserved.
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Fig. 1. Preoperative radiograph.

metatarsal complex to be rotated into a neutral position as 1 unit. The
sesamoid correction can be observed under fluoroscopy (Figs. 3
and 4). The first tarsal metatarsal joint is pinned with a 2.0 Kirsch-
ner wire from dorsally and distally to plantarally and proximally.

If additional frontal plane rotation is needed, the Kirschner
wire is backed out. An additional Kirschner wire is placed in the

Fig. 2. Preoperative radiograph.
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Fig. 3. Intraoperative view after destabilization of the first tarsometatarsal joint and
reduction of valgus rotation of the first metatarsophalangeal joint, with the sesamoids
rotated into rectus alignment in the frontal plane.

proximal metaphysis of the first metatarsal, perpendicular to the
weightbearing surface, and used as a “joy stick.” The original
Kirschner wire is then reintroduced for temporary stabilization from
the distal first metatarsal into the cuneiform. A third Kirschner wire is
introduced as a second point of fixation from the first metatarsal head
into the second while applying abductory pressure to the first

Fig. 4. Intraoperative view after destabilization of the first tarsometatarsal joint and
reduction of valgus rotation of the first metatarsophalangeal joint, with the sesamoids
rotated into rectus alignment in the frontal plane.
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Fig. 5. Postoperative views of the great toe derotated to a neutral position, with complete
reduction of the hallux valgus angle and well-aligned sesamoids and metatarsophalangeal
joint complex.

metatarsal head. Kirschner wires are used to maintain the correction
obtained by these additional maneuvers. Definitive fixation is ach-
ieved with a 3.5-mm cortical screw introduced with a lag technique in
a “home-run” fashion, as described by Hansen (3). The screw should
be as long as possible from anteriorly to posteriorly and should engage
the posterior cortex of the medial cuneiform. Finally, a 6-hole com-
bination locking/nonlocking plate is placed to function as a “large
washer” in reducing the intermetatarsal angle with the lag screws and
maintaining the correction with the locking screws (Figs. 5 and 6).

Discussion

The frontal plane component of HAV correction has recently
received some attention. Dayton et al (4) recently stated that frontal
plane malalignment is a key component of the HAV deformity and
concluded that it must be addressed during correction to provide
anatomic alignment of the first MTP]. We agree with their statements
and offer our technique for reliable reduction of an abnormal sesa-
moid position in HAV. The HAV deformity is essentially a subluxed
joint that is malaligned because of instability and hypermobility.
Rather than relying on soft tissue releases and capsular repairs, our
technique has been based on the mechanics of ligamentotaxis and
precise realignment of the bony segments. Resection of the first tar-
sometatarsal joint enhances the ability to manipulate the first ray into
the anatomic position, and stabilization is accomplished. Once the
first metatarsal has been derotated and stress is off the soft tissues,
the frontal plane will return to the natural anatomic alignment, and
the position can be held by fusing the first tarsometatarsal joint.

The normal sesamoid position is a principle factor contributing to
normal gait. The results of a 3-dimensional kinematic analysis in a
cadaver model demonstrated that the sesamoid apparatus plays a
significant role in the biomechanical function of the first ray and that
less than optimal realignment of the apparatus can lead to adverse
retrograde forces, with the increased possibility of recurrence (5).

Fig. 6. Postoperative views of the great toe derotated to a neutral position, with complete
reduction of the hallux valgus angle and well-aligned sesamoids and metatarsophalangeal
joint complex.

Thus, the intraoperative sesamoid position should be evaluated dur-
ing bunionectomy, regardless of the procedure selected, using either
fluoroscopy or direct visualization.

The sesamoids are housed within an intricate network of liga-
ments, tendons, and capsular structures, all of which function as a

Fig. 7. Clinical photograph of the well-healed foot showing the isolated incision of the
tarsometatarsal area.
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unit about the first MTP] (1,6). The traditional methods of sesamoid
reduction have involved detaching the restraining structures of the
first MTP]. Various methods have included modifications of McBride’s
soft tissue release and capsular augmentations, which rely on scar
tissue formation to reduce bony deformities (7). Although this has
historically been proved to reduce the first metatarsal head under the
sesamoid apparatus (8), this technique relies solely on transverse
plane motion. Inherently, this will not be an adequate reduction
maneuver to reduce the first ray in all 3 planes. Our technique of using
the soft tissue-retaining structures of the first MTPJ will also alleviate
several postoperative concerns. No scar tissue will be formed along
the joint (Fig. 7). The gliding mechanism of the tendon structures
about the MTPJ will be maintained. Also, there is no risk of staking the
first metatarsal head, and hallux varus is less of a concern, because all
the retaining structures about the first MTPJ] are intact. Finally, no
vascular or nerve concerns exist pertaining to the nutrient artery to
the lateral first metatarsal head.

Conclusion

The present report details a technique for using the restraining
structures of the first MTPJ rather than severing them. We have seen
clinical evidence that the technique we have described is a viable
option for correction. From our initial findings, this technique allows
the soft tissue to be maintained, affording the patient a less-invasive
procedure, with a lower risk of complications. An outcomes study is
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currently underway to further validate the effectiveness of our
technique.

Supplementary Material

Supplementary material associated with this article can be found
in the online version at www.jfas.org (doi:10.1053/j.jfas.2013.12.002).
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ABSTRACT

Lapidus arthrodesis is a powerful procedure that can be used to correct pathologic features within the forefoot
or midfoot. Many different methods of fixation for this procedure have been reported. The use of plating
constructs has been shown to provide increased stability compared with screw-only constructs. The technique
we have described consists of a plantar to dorsal retrograde lag screw across the arthrodesis site, coupled with
a low-profile medial locking plate. A total of 88 consecutive patients were treated with this modification of the
Lapidus procedure by 2 surgeons and were retrospectively evaluated. All patients followed an early post-
operative weightbearing protocol. Patient age, gender, follow-up duration, interval to weightbearing and
radiographic fusion, preoperative and postoperative intermetatarsal angle, hardware removal, preoperative
and postoperative American Orthopaedic Foot and Ankle Society midfoot scores, and adjunct procedures were
analyzed. The mean follow-up period was 16.76 + 5.9 (range 12 to 36) months, and all healed fusions
demonstrated radiographic union at a mean of 51 & 19.1 (range 40 to 89) days. The patients were treated with
weightbearing starting a mean of 10.90 + 4.1 (range 5 to 28) days postoperatively. Complications included 15
patients (17%) requiring hardware removal, 2 cases (2%) of hallux varus, 6 cases (7%) of radiographic recurrent
hallux valgus, and 2 patients (2%) with first metatarsocuneiform nonunion. The results of the present study
have demonstrated that plantar lag screw fixation with medial locking plate augmentation for Lapidus
arthrodesis allows for early weightbearing with satisfactory outcomes, improved clinical and radiographic

alignment, and improved American Orthopaedic Foot and Ankle Society scores.
© 2013 by the American College of Foot and Ankle Surgeons. All rights reserved.

More than 130 procedures have been described for the treatment
of hallux abductovalgus (HAV) (1). Indications for the Lapidus
procedure include the presence of hypermobility in the first ray,
a large first intermetatarsal angle (IMA), arthrosis of the first meta-
tarsocuneiform joint, recurrent HAV, instability of the medial column,
and some cases of juvenile HAV. Many different internal fixation
options have been described for the Lapidus procedure. Furthermore,
a number of surgeons have recommended a postoperative course of
non-weightbearing for up to 6 to 8 weeks or longer after Lapidus
arthrodesis. In the present retrospective cohort study, we have
described an alternative internal fixation option for the Lapidus
procedure that will provide increased construct stability and, ulti-
mately, allow the patient to bear weight on the operated foot early in
the postoperative period. The construct consists of the combination of
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Conflict of Interest: Drs. Cottom and Vora are consultants for Arthrex, which had
no role in the design of the investigation, data analysis, or writing of the report.

Address correspondence to: James M. Cottom, DPM, FACFAS, Department of
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E-mail address: jamescottom300@hotmail.com (J.M. Cottom).

a retrograde plantar to dorsal lag screw directed from the plantar
aspect of the first metatarsal to the superior aspect of the medial
cuneiform, combined with a low-profile, medially applied, locking
plate placed across the arthrodesis site.

Patients and Methods

To be included in the cohort, consecutive patients had to have undergone Lapidus
arthrodesis with a plantar to dorsal retrograde lag screw combined with a low-profile
locking plate applied medially across the arthrodesis site and to have had a minimum of
1 year of follow-up. Two surgeons (J.M.C., A.M.V.) performed all the procedures, and the
patients were identified in the surgeons’ practices. A retrospective chart assessment
was performed of all patients with a minimal follow-up of 1 year, and the data were
reviewed by both of us (J.M.C., A.M.V.). Additional inclusion criteria were a painful HAV
deformity for which conservative treatment had failed, an IMA greater than 10°, clinical
or radiographic evidence of first MTC instability in the coronal or sagittal plane (ie,
plantar gapping of first MTC joint on lateral view), clinical signs of systemic laxity, and
any revision hallux valgus correction procedure. The exclusion criteria included any
previous attempted Lapidus fusion, Charcot neuropathy, diabetes, an intermetatarsal
angle less than 10°, and first metatarsal-phalangeal joint arthritis.

The demographic variables, including gender, age, extremity involved, pre- and
postoperative first IMAs, follow-up duration, and interval to full weightbearing were
recorded. The radiographic review included evaluation of the interval to union of the
arthrodesis site and evaluation of the weightbearing preoperative and postoperative

1067-2516/$ - see front matter © 2013 by the American College of Foot and Ankle Surgeons. All rights reserved.
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first IMAs. The first IMA was measured and compared using the technique described by
Sangeorzan and Hansen (2) with a digital caliper. Osseous union was ascertained by the
presence of trabeculation across the fusion site on 3 radiographic views taken with
a digital x-ray machine and evaluated by us (J.M.C., A.M.V.). Any hardware complica-
tions were recorded, along with the removal of hardware and the mean interval to
removal. Adjunct procedures performed in conjunction with the Lapidus arthrodesis
were also recorded. In addition, the American Orthopaedic Foot and Ankle Society
preoperative and postoperative midfoot scores were compared (3,4).

The data were considered in regard to type and distribution. Statistical comparisons
were made between the preoperative and postoperative radiographic values and
American Orthopaedic Foot and Ankle Society scores. Statistical significance was
defined at the 5% level (p < .05).

Surgical Technique

The surgical procedure was performed according to the technique described by
Cottom (5). A standard lateral release of the first metatarsal-phalangeal joint was
performed. Next, after meticulous preparation of the fusion site, a guide wire for a
4.5-mm screw was placed in the central aspect of the first metatarsal base and driven
inferior, aiming for the proximal metaphyseal-diaphyseal junction of the first meta-
tarsal (Fig. 1). The wire was driven though the plantar skin under the first metatarsal;
the tip of the wire should just be visible within the first metatarsal so that the joint
surfaces can be apposed. If deemed necessary, demineralized bone matrix (used by
J.M.C.) or autogenous bone (used by A.M.V.) can be placed within the fusion site. The
first IMA was then reduced with a large, pointed, bone reduction clamp. This was done
by placing 1 arm of the clamp on the lateral aspect of the second metatarsal head
through the incision used to perform the lateral release, with the other arm placed over
the medial aspect of the first metatarsal. The clamp was then closed, and the first IMA
was “dialed” to the desired amount of correction (Fig. 2). The hallux was then dorsi-
flexed, and the surgeon was able to compress the fusion site and manipulate the base of
the first metatarsal in the sagittal plane to the desired level. The guide wire was then
driven in a retrograde manner into the medial cuneiform. Placement of the wire was
confirmed with both anteroposterior and lateral views intraoperatively to ensure the
navicular-cuneiform joint was not compromised (Fig. 3). Through a small stab incision
plantarly, and with careful retraction of the soft tissues, a 4.5-mm cannulated screw
was then inserted and compression of the arthrodesis site noted. At that point, a low-
profile, locking plate (LPS Lapidus Plate, Arthrex, Naples, FL) was positioned along the
medial aspect of the first metatarsal and medial cuneiform. Careful attention must be
given to avoid transecting the insertion of the anterior tibial tendon. A small “pocket”
was then created with a small hemostat, lifting as little as possible of the anterior tibial
tendon off the medial aspect of the medial cuneiform, to create room for the plate. The
plate was then provisionally fixed to the medial column and the position checked using
fluoroscopy (Fig. 4). Occasionally, a bony prominence will be noted at the base of the
first metatarsal and must be resected to allow the plate to lie flush with the bone. Once
the position was confirmed, locking screws were inserted proximally within the plate
into the medial cuneiform. Next, the compression slot within the plate was drilled,
aiming either proximally across the fusion site between the locking screws or, alter-
natively, eccentrically and perpendicular to the shaft of the second metatarsal. If the
screw was to be placed proximally, it was inserted using a lag technique. Finally, the

Fig. 1. Guide wire for 4.5-mm cannulated screw introduced into base of first metatarsal
and directed out the plantar aspect of the first metatarsal at the proximal diaphyseal-
metaphyseal junction. The wire should exit the plantar aspect of the foot. Note, the central
placement of the wire in the first metatarsal base.

Fig. 2. Bone reduction clamp placed on the first and second metatarsal heads and the first
intermetatarsal angle is reduced and checked with fluoroscopy. One must be careful not to
fracture the metatarsal heads with this maneuver.

distal locking screw was inserted within the plate, and the bone reduction clamp was
removed. At this point, the hypertrophic bone at the medial aspect of the head of the
first metatarsal can be resected if necessary (Fig. 5). Closure was performed in anatomic
layers, and a sterile gauze bandaged was applied. Postoperatively, the patient used
a short-leg boot walker and crutches. Postoperatively, the patient was kept non-
weightbearing for 7 to 10 days until skin wound healing had occurred. The patient was
then allowed full weightbearing in the boot walker, with an attempted return to regular
shoe gear at 6 to 8 weeks postoperatively, as allowed by the swelling about the oper-
ative site. In addition, once the patient returned to regular shoe gear, physical therapy
was initiated.

Results

A total of 88 patients met our inclusion criteria and were included
in the analyses. No patients were lost to follow-up. The mean duration
of follow-up was 16.76 (range 12 to 36) months. Of the 88 patients, 72
were females (81.82%) and 16 were males (18.18%). Their mean age

Fig. 3. The hallux is dorsiflexed and the Windlass mechanism engaged. The first meta-
tarsal can be manipulated in the sagittal plane and the fusion site compressed. The guide
wire is then moved retrograde into the medial cuneiform. The position of the wire is
checked using fluoroscopy.
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Fig. 4. Low-profile locking plate applied to the medial aspect of the fusion site. Careful
attention should be paid not to disrupt the insertion of the anterior tibial tendon. The
position of the plate is checked with fluoroscopy before definitive fixation is placed.

was 61.9 (range 22 to 81) years at surgery. The right foot was involved
in 55 cases (63%) cases and the left in 33 (37%). No bilateral cases were
included in the present series. The mean interval to full weightbearing
in a controlled ankle motion walking boot was 10.9 (range 7 to 28)
days. Radiographic union at the Lapidus arthrodesis site was deemed
complete at a mean of 51 (range 41 to 68) days. Adjunct procedures
included distal soft tissue first metatarsophalangeal joint lateral
release in all 88 patients (100%). Additional procedures included bone
marrow aspiration from the ipsilateral calcaneus and deposited at the
fusion site in 66 (75%), autogenous calcaneal bone graft harvest and
interposition at the fusion site in 22 (25%), Weil osteotomy of a lesser
metatarsal in 51 (57.8%), DuVries lesser metatarsal head con-
dylectomy in 19 (21.6%), tailor’s bunionette correction in 4 (4.55%),
Youngswick-modified chevron bunionectomy in 4 (4.55%), and an
Akin hallux osteotomy in 10 (11.36%). In 2 patients, (2.27%), nonunion
occurred at the Lapidus fusion site; 1 patient (1.14%) underwent
revision at 6 months and the other at 9 months postoperatively. One
of the nonunion cases was revised with hardware removal, distal
tibial bone graft, and revision plate and screw fixation. In this revision,
a similar construct with an additional dorsal to plantar screw was
used. The plate was applied further dorsally than normally to allow for
better screw purchase, given the bone void from the previous plate

and screw construct medially. The second nonunion case was suspi-
cious for infection; thus, this patient underwent hardware removal
and bone biopsy. The bone biopsy did not reveal any microorganism
growth and was deemed an aseptic nonunion. To date, the latter
patient has remained minimally symptomatic and has not required
revision of the arthrodesis.

The first IMA was measured and compared with a weightbearing
radiograph both preoperatively and postoperatively once the
patients were full weightbearing after their Lapidus fusion procedure.
The mean preoperative first IMA was 19.73° (range 10.5° to 31°);
postoperatively, it was 4.32° (range 0° to 6.5°; p < .001). The American
Orthopaedic Foot and Ankle Society midfoot scoring system was used
in the present study and demonstrated a mean preoperative score of
54.48 (range 37 to 78) and a mean postoperative score of 88.24 (range
72 to 95), and this improvement was statistically significant (p <
.001). The overall change in the preoperative and postoperative scores
was +33.76 (range 12 to 73). A total of 15 medial low-profile locking
plates (17%) were removed at an average of 22.5 (range 12 to 32)
months because of symptomatic prominence of the hardware in all 15
patients. Six patients (6.82%) displayed radiographic evidence of
recurrent hallux valgus, defined as the hallux drifting laterally more
than 20° postoperatively; however, none was clinically symptomatic
or required additional surgery. Two patients (2.27%) developed hallux
varus, 1 (1.14%) of whom underwent subsequent surgical revision. The
other patient with hallux varus was asymptomatic and has not
required additional surgery to date. Two patients (2.27%) developed
nonunion of the arthrodesis site. One patient (1.14%) remained
asymptomatic with a pseudoarthrosis and has not required additional
surgical intervention. In the 1 patient (1.14%) who underwent revision
surgery for nonunion of the Lapidus arthrodesis, the patient also had
dorsiflexion malunion and transfer metatarsalgia that was addressed
surgically during the revision procedure. No other patients in the
present series developed transfer metatarsalgia symptomatic enough
to require additional surgical intervention.

Discussion

Hypermobility of the first ray and medial column has been asso-
ciated with the onset of hallux valgus and lesser metatarsal overload
(6-8). Albrecht (9) was the first to describe a first tarsometatarsal
arthrodesis in 1911. In 1934, Lapidus (10) described his technique for
correcting hallux valgus through a wedge osteotomy of the first
metatarsal and fusion into the medial cuneiform, with fusion of the
first and second metatarsal bases without internal fixation. Since

Fig. 5. (A) Anteroposterior radiograph showing excellent reduction of the first intermetatarsal angle with all hardware in good position. (B) Lateral view demonstrating placement of the

plantar interfragmentary screw and plate fixation.
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then, numerous modifications to the original Lapidus procedure have
been introduced, including minimal bone resection and the addition
of multiple screws and/or plates to assist fusion (7,9,11-17). Multiple
fixation constructs have been well documented within published
studies of first metatarsal-medial cuneiform arthrodesis. In 2010, Klos
et al (6) reported on the stability of a medial locking plate with
a dorsal to plantar compression screw versus fixation with 2 crossed
screws. Eight pairs of fresh-frozen human specimens were used in
a matched pair test. In the plate and screw group, an “X-plate”
(X-locking plate 2.4/2.7 Synthes, Solothurn, Switzerland) was used.
The plates were first secured into the first metatarsal by screws into
the distal holes. Next, a 4-mm-diameter, cannulated, partially threa-
ded, stainless steel screw was inserted dorsally into the first meta-
tarsal and driven into the plantar aspect of the medial cuneiform.
Then, screws were inserted into the proximal holes within the plate.
In the crossed screw group, two 4-mm-diameter, cannulated, partially
threaded, stainless steel screws were inserted, the first from dorsally
to plantarly from the first metatarsal into the medial cuneiform and
the second from dorsally to plantarly from the medial cuneiform into
the proximal aspect of the first metatarsal. The screws crossed at
a point on the longitudinal axis of the first metatarsal. The specimens
were then tested in a 4-point bending test. The investigators found
that during cyclic loading conditions, the construct using a medial
locking plate with adjunct compression screw was superior to the
construct using 2 crossed screws.

Saxena et al (18) compared the outcomes of the Lapidus procedure
fixated with crossed lag screws versus a dorsal-medial locking plate
with a plantar lag screw. A total of 40 patients were included in their
retrospective study, with 19 patients in the crossed screw group and
21 in the plate with plantar lag screw group. In the plate group, a solid
3.5-mm screw was inserted plantarly from the base of the first
metatarsal into the medial cuneiform with a Darco Modular Rearfoot
System LPS Lapidus Plating System (Wright Medical Technology,
Arlington, TN) locking plate. The plate was applied dorsomedially
across the fusion site. This method was compared with 2 crossing
3.5-mm cortical fully threaded titanium screws applied in lag fashion.
One was directed from the plantar-medial aspect of the first
metatarsal into the medial cuneiform and the other from the dorso-
lateral aspect of the first metatarsal into the medial cuneiform. The
investigators noted no statistically significant differences related to
postoperative complications between the 2 groups but did note that
the plate group allowed for earlier weightbearing (4 weeks versus
6 weeks in the screw group).

Scranton et al (17) reported on 10 matched pairs of cadaver feet
that had either undergone the standard crossed 4.0-mm compression
screw or fixation with a medial LPS locking Lapidus Plate (Arthrex).
The cadaver constructs were stressed to failure using the INSTRON
(Norwood, MA) and Wavemaker software (San Diego, CA) and noted
that the load to failure was greater with the Lapidus plate and that the
increased rigidity provided by these plates might minimize the risk of
nonunion or malunion. A similar biomechanical study comparing the
construct mentioned in our report and in the study by Scranton et al
(17) was completed by 1 of us (J.M.C.). The study is pending publi-
cation in the “Journal of Foot and Ankle Surgery” and has demon-
strated an increase in the strength of the fixation construct by 86.4%.

In 2008, Gruber et al (13) reported on 10 matched lower extremity
pairs that either underwent a Lapidus procedure with 2 crossed,
4.0-mm, partially threaded, cannulated screws or a dorsomedial
locking plate (Darco Modular Rearfoot System) LPS Lapidus Plating
System (Wright Medical Technology), with a 4.0-mm, partially
threaded, cannulated screw inserted from the dorsal aspect of the first
metatarsal into the medial cuneiform. The specimens were then
loaded in 4-point bend configuration until failure or 3 mm of defor-
mation. The results demonstrated no difference in the load to failure

or stiffness between the 2 groups, and the plate construct did not
show different rigidity compared with the screw group.

Sorensen et al (8) reported on 21 patients who underwent
a modified Lapidus procedure with a dorsomedial locking plate. Of the
21 patients, 19 had concomitant application of an interfragmentary
screw, which was a partially threaded cannulated titanium screw. The
investigators did not describe the orientation of the interfragmentary
screw in their series. The locking plate was applied after screw fixa-
tion. They reported an average of 6.95 weeks to radiographic fusion,
an average of 2 weeks to ambulation, a 9.52% rate of asymptomatic
malunion, a 0% rate of delayed union or nonunion, and no revisions.

Klos et al (14) completed a cadaver study in 2011 to investigate the
possible benefit of a compression screw combined with a plantarly
applied, anatomically precontoured, plate versus a plate applied dor-
somedially. Six pairs of human cadavers were randomized to receive
either a dorsomedial H-shaped plate (Wright Medical Deutschland
GmbH, Raisting, Germany) or a plantar Lapidus plate (Wright Medical
Deutschland GmbH). In all samples, a 4-mm, cannulated, self-tapping,
compression screw with a partial thread pattern was introduced first
from the dorsal cortex of the first metatarsal into the medial cunei-
form. The specimens were then loaded quasistatically, followed by
cyclic loading to failure. The investigators noted in the static tests that
the plantar plate construct was superior to the dorsomedial plate
construct (14). They, therefore, concluded that plantar plating appears
to offer a biomechanical benefit in the Lapidus arthrodesis (14).

We believe that the fixation construct we have described is a useful
option for the Lapidus procedure. When a segment of bone is loaded
vertically, there is congruent contact between the ends of the bone.
During the stance phase of gait, potential disruptive distraction forces
are created at the inferior aspect of the fusion site. Placement of a lag
screw on the tension side of the arthrodesis can actually convert those
forces into compression. Biomechanically, this should be a more stable
and an inherently stronger fixation construct than the construct with
a screw oriented across the dorsal aspect of the fusion site. Additional
augmentation of plantar screw fixation with a medial locking plate
might provide greater stability and strength to the fusion.

The present study had several limitations, primarily those inherent
to all retrospective studies. First, just as with any radiographic eval-
uation, errors in patient positioning and rotation of the foot might
account for some variability in radiographic measurements. We
attempted to keep these errors to a minimum by having 1 of us
(J.M.C.) perform all the measurements using a digital caliper. The
small number of patients in the present series, the absence of
a control group, and the relatively short follow-up period, all
contributed to a less than perfect model. In addition, with the present
study, we noted an increased rate of complications, most of the
additional issues was related to the need for hardware removal only
and were easily addressed once the hardware had been removed. We
believe that hardware removal might be justified by the significantly
lower percentage of nonunion and recurrence in deformity, which are
more difficult to salvage, such as noted within our study.

The techniques described within the present report are additional
modifications to the Lapidus procedure and provide a rigid internal
fixation construct. In addition, this method has allowed early
weightbearing with reproducible and reliable results. The traditional
concept of the Lapidus procedure as a technically challenging proce-
dure with high risks, prolonged non-weightbearing, and extensive
postoperative recovery can perhaps be mitigated by this rigid
construct design.
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One century of Kirschner wires and Kirschner wire
insertion techniques : A historical review

Bas B.G.M. FransseN, Arnold H. ScHuurMAN, Aebele MINK VAN DER MoLEN, Moshe KoN

From the University Medical Center, Utrecht, The Netherlands

A century ago, in 1909, Martin Kirschner (1879-
1942) introduced a smooth pin, presently known as
the Kirschner wire (K-wire). The K-wire was initially
used for skeletal traction and is now currently used
for many different goals. The development of the K-
wire and its insertion devices were mainly influenced
by the change in operative goals and by the introduc-
tion of antibiotics. The first versions of the Kirschner
wire were hammered through a predrilled hole into
the bone, but later on drilling became the standard
technique of insertion. Drilling is considered a simple
way of implanting, with many advantages, such as
percutaneous and atraumatic insertion. However, this
technique also has its disadvantages like temperature
elevation, resulting in osteonecrosis and heat-related
complications. Despite these complications the
K-wire is now standard for the treatment of hand
fractures, worldwide.

Keywords : Martin Kirschner ; Kirschner wire ; history ;
Steinmann ; World War II.

MARTIN KIRSCHNER

Martin Kirschner was born on the 28" of October
1879, in Breslau, Germany, today known as
Wroclaw, Poland. He studied medicine in Freiburg,
Zurich and Munich and received his MD degree
from the University of Strasbourg in 1904 (24,36,74).
In 1909 Martin Kirschner introduced one of his
most important contributions to emergency medi-
cine : thick, smooth pins which evolved over the

No benefits or funds were received in support of this study
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years into thin, smooth, stainless steel wires with
various tips (30,48). The latter we know today as
Kirschner wires (K-wires). It took quite some years
before the K-wire became what it is now. The devel-
opment was influenced by various factors such as
wound infection, refinement of the insertion
method and change of its goals, e.g. it became very
useful for small fragile bones rather than thick long
bones. During his lifetime Martin Kirschner was
promoted to professor of surgery at the University
of Konigsberg, the University of Tiibingen and the
University of Heidelberg in 1916, 1927 and 1934
respectively. He remained at Heidelberg until his
death, due to an inoperable carcinoma of the
stomach, on the 30" of August 1942 (24,36,74).
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KIRSCHNER WIRE AND
INSERTION DEVICES

Steinmann versus Kirschner

At first, the K-wire was not a wire but a pin
which Martin Kirschner used for “Nagelextension”,
i.e. skeletal traction for fractures of the long bones
by means of a nail. The principle of the pin was
based on the Steinmann nail which had been intro-
duced by Fritz Steinmann in 1907 (62). Steinmann
placed two nails in the distal fragment of a broken
bone, laterally and medially, whereafter traction
was applied to the protruding ends of the nails, so
keeping the fragments in proper alignment. In con-
trast to Steinmann, Kirschner placed only one pin
throughout the distal end of the fractured bone ; it
was hammered through a predrilled hole. The pins
Martin Kirschner used at that moment had a dia-
mond shaped tip and diameters varying from 3.5 to
6.0 mm. Today they are surprisingly known as
Steinmann pins (30,33).

Throughout the years it became more and more
obvious that the Steinmann pins often resulted in
infection (37,62). According to both Fritz Steinmann
and Martin Kirschner, these infections were due to
the thickness of the pins and thus the necessity of
predrilling, which resulted in to and fro slipping of
the pin (13). Therefore Martin Kirschner refined and
improved an insertion apparatus which made it
possible to insert small diameter wires without
predrilling, which resulted in a diminished rate of
infection. It was in 1927 that he showed his external
accordion-like guide which made it possible to
insert thin chromium-plated steel piano wires, vary-
ing in diameter from 0.7 to 1.5 mm, without the
need of predrilling (31,34). From that moment on, K-
wires could be driven percutaneously through skin,
soft tissue and bone. Because predrilling was no
longer necessary, the wire was rigidly seated within
the bone, so that lateral slipping was avoided, as
well as trauma to the soft tissues (37). Martin
Kirschner called the procedure “Drahtextension”
instead of “Nagelextension”.

The external accordion-like wire guide could
be combined with a hand drill or a power drill. It
was, however, difficult to handle. This resulted
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in the development of an improved and simpler
K-wire drill by Mathews in 1931 (42). In 1934 the
first spiral key-way drive was described by
Niedringhaus (42,49) ; only a small part of the K-
wire protruded to prevent side bending. This partic-
ular key-way drive could also be connected to a
motor.

More indications

From 1935 on, other indications for the K-wire
were described, like maintaining reduction of frac-
ture-dislocations of the ankle joint, the hip and the
elbow (10,55,67). In 1937 the use of K-wires was
advocated for the treatment of hand fractures,
which is the main purpose they are used for today.
This was because Meekinson (44) presented an even
simpler hand device for K-wire insertion. In the
same year Gerster (/8) stated that “ Kirschner wires,
compared to nails, have proven to be less irritating
to both soft tissue and bone”.

Second World War

In the Second World War surgeons became pro-
gressively more innovative in the use of Kirschner
wires because of the introduction of antibiotics and
corrosion-resistant metals. K-wires with a diameter
of 1.5 mm were generally used in World War II, and
thinner ones (0.7-1.0 mm) for the fingers. In 1940
Murray (46) started to place K-wires in a relatively
new manner, longitudinally through the medullary
cavity of the clavicle. His enthusiasm pushed him to
extend this intramedullary technique to the radius,
the ulna and the fibula. Captain Berkman (5) from
the Medical Corps, United States Army, applied this
new technique to metacarpal fractures ; this treat-
ment was very useful in the army where patients
could be assigned to light duty immediately after
surgery. Today the K-wire is universally used in
hand fractures and for many other indications like
foot and ankle surgery (19,39,47,66), fractures of the
long bones in children and adults (2,9,38,50), sacral
fractures (70), treatment of Buerger’s disease (25),
phalloplasty during female to male transsexual sur-
gery (12) and stabilization of costal cartilage in nasal
surgery to prevent wrapping (21).
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K-WIRE CHARACTERISTICS

Besides the changes in K-wire insertion devices,
the K-wire itself has changed over the years. In
1909 the original Kirschner nail had a diamond
shaped tip (48). Over the past three decades,
research has been done regarding K-wire character-
istics like tip and diameter. Namba (48) took the
initiative in 1987.The most frequently analyzed K-
wire tips were the diamond (flat) and trocar (pyra-
mid-shaped) tips (20,28,48,51,75). The trocar tip needs
the highest insertion force resulting in a significant-
ly higher temperature development compared to the
diamond tip, but it results in a significantly better
fixation, especially immediately after insertion (57).
In 1999 (37,57) a newly designed tip was proposed :
it had two steep flutes for the removal of bone frag-
ments during drilling ; this tip provoked the lowest
temperatures elevations during insertion, as com-
pared with the trocar and diamond tip.

Another important K-wire characteristic is the
diameter. K-wires with diameters smaller than
I.Imm generate more heat than thicker K-wires,
regardless of the tip configuration.

As well as smooth K-wires, regularly used in
hand surgery, there are fine-threaded K-wires for
foot and ankle surgery (57). These threaded K-wires
need significantly more extraction force than
smooth K-wires.

DRILLING VERSUS HAMMERING

Kirschner’s final publication (32) appeared on
November 15" 1942, shortly after his death. In this
publication he made some very interesting remarks.
As he discussed the disadvantages of drilling
K-wires, like wire migration and pin tract infection,
he wondered how to prevent these disadvantages
and finally mentioned the insertion of K-wires by
hammering instead of drilling. He even described
and produced a hammer device which he called the
“Drahtnagler” and wrote “Die Kraft des einfachen
Hammers versagt nie” (“The force of a simple
hammer remains”). He stressed that hammering
prevented heat development, which resulted in a
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longer and better fixation. For this hammer-device,
K-wires with a diameter of 1.5 mm were used.

So, initially in 1909, Kirschner nails were ham-
mered through a predrilled hole (30), whereafter in
1927 the Kirschner nail changed in a Kirschner
wire which was inserted with a drill without
predrilling (37) and finally, in 1942, the Kirschner
wire was hammered into bone (32). In spite of
Kirschner’s last publication K-wires are still insert-
ed with a drill. However, in 1993, Zegunis (73) intro-
duced a pneumatic hammer for K-wire insertion.
His results showed that hammering resulted in
lower temperatures. Based on these results Zegunis
suggested that hammering may reduce the risk of
thermal injury. After this publication no other
papers were published concerning hammering of K-
wires, until 2006, when Wassenaar (69) showed that,
in vitro, hammering resulted in a shorter insertion
time and better fixation. In 2008 the first author (76)
showed that hammering resulted in significantly
less death of osteocytes, which indicates less or
even no thermal damage to the bone.

ADVANTAGES

One advantage of the K-wire is the relative ease
of insertion with minimal trauma to the soft tissue
and the tendons (/7). But the greatest advantage is
the possibility of atraumatic percutaneous inser-
tion (71). This technique is easier than open reduc-
tion and internal fixation, has less associated risks,
minimizes swelling and stiffness and is still pre-
ferred today (8,26). Percutaneous K-wire fixation
achieves rigid fixation after adequate reduction and
will allow early mobilization to prevent permanent
deformity and stiffness.

Percutaneous transverse K-wire fixation dimin-
ishes and even avoids complications which occur
after open reduction and internal fixation, including
infection, difficulties in fracture healing, stiffness
due to extensive soft tissue dissection, fibrosis,
extensor tendon adhesion, plate loosening or break-
age and complex regional pain syndrome (27).
Intramedullary metacarpal K-wire fixation is even
more simple and puts the least strain on the ten-
dons (26).
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DISADVANTAGES

Besides its advantages the use of K-wires has its
drawbacks. In 1939 (59) the first publications
appeared in which the use of K-wires was discour-
aged. Migration of K-wires, and lack of rigidity and
strength when used in femoral neck fractures were
described. In 1943, the first cases of K-wire migra-
tion from the clavicle to the lungs were report-
ed (43). K-wire migration still occurs today and
is a serious problem because it can result in non-
fatal to devastating complications and even in
death (43,63). In most of the reported cases the K-
wires migrated from the shoulder girdle to the
aorta (17), heart (63), lung (43,45), trachea (74), media-
stinum (68), neck (72), spleen (52) and spinal canal
(54). There are also reports of migration from other
anatomical sites like migration from the hip to the
heart (3), liver (4) or popliteal fossa (56) and, even
from the left hand into the heart (22). The explana-
tion of the K-wire migration remains obscure but in
most cases migration can be prevented by bending
the distal end of the K-wire (75). Nevertheless, even
bent wires can migrate after breakage, so follow-up
radiographs should be made until the K-wires are
removed (41,45).

Pin track infections have occurred ever since the
introduction of the K-wire (32). This complication
was one of the factors which resulted in the devel-
opment of thinner K-wires. But even with smaller
diameter K-wires, pin track infections still occur.
This is why Stone (65), in 1954, described a system
of sterile dressings covered with foam rubber
anchors, to be placed where the K-wire penetrates
the skin, to prevent skin necrosis and infection. The
incidence of pin track infections should not be
underestimated. Presently, the use of K-wires
results in pin track infections in 2.2 to 21% of the
cases (1,7,23,26,61). This complication may lead to
earlier pin removal and thus to non-union (60). Early
treatment of pin track infection is important, either
by immobilization, antibiotics or removal of loose
pins. Less infections are seen when K-wires are
buried (23,53).

Other complications described through the years
are damage of peripheral structures (2,7,26,29,58,
61,64), traumatic subarachnoid-pleural fistula (6) and
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toxic shock (40). Restriction of active motion until
the wires are removed can result in diminished
function after bone healing (35).

CONCLUSION

The increasing use of the Kirschner wire, espe-
cially in hand surgery, proves that it has an excellent
perspective for the future. The K-wire itself and the
K-wire insertion technique have undergone refine-
ments resulting in less complications, but these still
occur. Therefore the most important goal is to fur-
ther minimize these complications by adequate
cooling during drilling, bending the protruding ends
or if possible burying the wires. Hammering in may
be a further step, if the right devices are developed.
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Linnie V. Rabjohn; Domicile: United
States. Authorship: text, editing.

text, editing.
text.
9780781765800
Book, 2 v.

United States

Southerland, Joe T.

Vickers, Daniel F.

Boberg, Jeffrey S.

Downey, Michael S.

Nakra, Aprajita
Rabjohn, Linnie V.

Wolters Kluwer Health

2/3



11/30/25, 4:36 PM McGlamry's Comprehensive Textbook of Foot and Ankle Surgery - Volumes 1 & 2, 4e. Detailed Record View | U.S. Copyright Offic...

4 Previous Next »

Menu Resources

Home Request a Copy Estimate
Recent Records Request a Search Estimate
Recent Searches FAQs

Name Directory

Help

Contact

Contact Us
Feedback

U.S. Copyright Office

101 Independence Ave. S.E.
Washington, D.C. 20559-6000
(202) 707-3000 or

1(877) 476-0778 (toll-free)

Disclaimer: The Copyright Public Records System (CPRS) enables
access to records maintained by the U.S. Copyright Office, including
searchable indexing information provided by remitters and
applicants who certify the information to be accurate. The Office
does not verify the accuracy of this information. In addition, the
information maintained in the CPRS has been indexed according to
cataloging practices and classification systems that have changed
over time. For these reasons, there may be gaps and inaccuracies in
your search results.

For information on searching copyright records, see How to
Investigate the Copyright Status of a Work (Circular 22). You can also
request that the Copyright Office perform a search of its records. To
request a Search Report, please contact the Records Research and
Certification Division. For information on removing personal
information from Copyright Office public records, refer to Privacy:
Public Copyright Registration Records (Circular 18).

U.S. Copyright Office | Library of Congress | Congress.gov |
USA.gov | FOIA | Legal | Privacy Policy
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11/25/25, 1:35 PM

Bibliographic Record - OCLC Number: 27182191

LDR

001
005
008

010
040

012
016
016
016
016
019
022
023 0
030

032

037

about:blank

NN

(e)

Record Status

Type of Record
Bibliographic Level
Type of Control
Encoding Level

27182191

20251105200619.6

Date Entered on File

Type of Date/Publication Status
Datel/Beginning Date of Publication
Date2/Ending Date of Publication

's' - Serial

about:blank

'c' - Corrected or revised
'a’' - Language material

" '~ No specified type of control
" '~ Full level
Descriptive Cataloging Form 'a' - AACR2

'921230'

'c" - Continuing resource currently published

'1993'
'9999'

Place of Publication, Production, or Execution Code 'mdu' - Maryland

Frequency

Regularity

Type of Continuing Resource
Form of Original Item

Form of Item

Nature of Entire Work
Nature of Contents
Government Publication
Conference Publication
Original Alphabet or Script of Title
Entry Convention

Language Code

Modified Record

Cataloging Source Code

sn 92006834

NSD $b eng $¢ NSD $d CAS $d NST $d WAU $d EYM $d NLM $d HUL $d SYS $d OCLCQ
$d PIT $d NSD $d OCLCQ $d CLU $d ITD $d OCLCQ $d AU@ $d UKMGB $d OCLCQ $d
OCLCO $d OCLCQ $d OCLCF $d OCLCO $d OCLCA $d DLC $d OCLCA $d OCLCQ $d O

CLCL $d OCLCQ

$i 9304 $§ 0 Sk 1 $1 1 $m 1
9308427 $2 DNLM
SR0076946 $2 DNLM
012433868 $2 Uk
012116839 $2 Uk

'v' - Bimonthly

'r' - Regular

'p' - Periodical

" '~ None of the following

1

' - None of the following

' ' - No specified nature of entire work

"

1

'- Not a government publication
'9' - Not a conference publication

'a' - Basic Roman

'0' - Successive entry

'eng' - English

" '- Record is not modified

'c¢' - Cooperative cataloging program

221526201 $a 995484954 $a 1053978593 $a 1063456326 $a 1089787521

1067-2516 $2 ]
1067-2516 $2 ]
JFSUEI

922540 $b USPS

$b Williams & Wilkins, 428 E. Preston St., ]i%lztimore, MD 21202

12



11/25/25, 1:35 PM about:blank

042
050
060
082
210
222
245
260
300
310
336
337
338
362
500
500
530
550
650
650
650
650
650
650
655
655
710

776

780
850
856
856
891
891
029
029
029
029
029
029
029
029

nsdp $a pcc
4 RD560
00 W1 $b JO652S
10617 $2 12 $1 https://id.oclc.org/worldcat/ddc/E3YMSEMMTVgYPgDmxF4cHh8XGcP
0 . foot ankle surg.
4 The Journal of foot and ankle surgery
0 4 The Journal of foot and ankle surgery.
Baltimore, MD : $b Williams & Wilkins, $¢ ©1993-
volumes : $b illustrations ; $¢ 28 cm
Bimonthly
text $b txt $2 rdacontent
unmediated $b n $2 rdamedia
volume $b nc $2 rdacarrier
0 Vol. 32, no. 1 (Jan./Feb. 1993)-
Title from cover.
Published: Baltimore, MD : Data Trace Pub., <1998->
Also issued in online version.
"Official journal of the American College of Foot and Ankle Surgeons."
0 Ankle $x Surgery $v Periodicals.
0 Foot $x Surgery $v Periodicals.
2 Ankle $x surgery.
2 Foot $x surgery.
7 Ankle $x Surgery. $2 fast $0 (OCoLC)fst00809686
7 Foot $x Surgery. $2 fast $0 (OCoLC)fst00931326
2 Periodical.
7 Periodicals. $2 fast $0 (OCoLC)fst01411641

2 American College of Foot and Ankle Surgeons. $1 https://id.oclc.org/worldcat/entity/E39QH7JmghfH
ftRmw3VbPc3FhR

1 $t Journal of foot and ankle surgery (Online) $x 1542-2224 $w (DLC) 2002213269 $w (OCoLC)50
849610

0 0 $t Journal of foot surgery $x 0449-2544 $w (DLC)sn 79006255 $w (OCoLC)3711674
DNLM $a MiU $a MoSW-M $a WaU

41 $u http://www.sciencedirect.com/science/journal/10672516

41 Su http://www.jfas.org

33 %9853 $8 1 $a v. $b no. $u 06 $v r $i (year) $j (month/month) $w b $x 01

40 %9 863 $8 1 $a <33> S$i <1994> $x provisional

1 AU@ $b 000009838820

AU@ $b 000023036808

AU@ $b 000053142085

NLGGC $b 106063979

NLM $b 9308427

NZ1 $b 3847676

ZWZ $b 04030227X

UKMGB $b 012116839

— e e e e e
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MARC record
LC controlno.: sh 85005320

IF-’ce:::r:alink: https://lccn.loc.gov/sh85005320 (link opens in a new tab)

000 00389cz a2200145n 4500

001 sh 85005320

005 20250804132630.8

003 DLC

008 860211i| anannbabn |n ana

010 $a sh 85005320

035 $a (DLC)sh 85005320

035 $a (DLC)5096

040 $a DLC $c DLC $d DLC

150 $a Ankle $x Surgery

999 f f $i d9e405cd-f220-45b4-bff1-73194001d82¢c $s 3b26e4c2-72a9-47f5-b2¢c1-
07841c35bd26
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MARC record

LC control
no.:

LCCN
Permalink:

000
001
005
003
008
010
035
035
035
035
040
0530
0530
150

360

450
450
550
550
550
550
550
670

680

999 f f

sh 85099890

https://lccn.loc.gov/sh85099890 (link opens in a new tab)

01290cz a2200313n 4500

sh 85099890
20250804134933.4

DLC

040419 | anannbabn |b ana
$a sh 85099890

$a (DLC)sh 85099890

$a (DLC)6226910

$a (DLC)sp 85099890

$a (DLC)314952

$a DLC $c DLC $d DLC

$a AP $c General periodicals
$a PN4700 $b PN5650 $c History
$a Periodicals

$i subdivision $a Periodicals $i under specific subjects, e.g. $a Engineering--
Periodicals; United States--History--Periodicals

$a Journals (Periodicals)

$a Magazines

$w g $a Library materials

$w g $a Mass media

$w g $a Serial publications

$a Newspapers

$a Press

$a UMI business vocab. $b (Journals)

$i Here are entered works on the periodicals of the world and, with appropriate
subdivisions, works on special aspects or sections of periodicals. Works on
periodicals in a specific language, or in a specific country or larger area, are entered
under the adjectival form of the language or area, e.g. $a Arabic periodicals;
Canadian periodicals.

$i f3c2f118-a0af-4986-bcda-385995e5¢c57d $s 6e61730c-f0c8-4352-b06f-
cb3fc2acd8a0l
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MARC record
LC control no.: sh 85050391

IF-’ce:::r:alink: https://lccn.loc.gov/sh85050391 (link opens in a new tab)

000 00484nz a2200181n 4500

001 sh 85050391

005 20250804133017.6

003 DLC

008 860211i| anannbabn |b ana

010 $a sh 85050391

035 $a (DLC)sh 85050391

035 $a (DLC)48739

040 $aDLC $cDLC

0530 $a RD563

150 $a Foot $x Surgery

550 $w g $a Podiatry

681 $i Example under $a Surgery, Operative

999 f f $i 17babdb9-0be6-4739-9e39-344da1729¢c01 $s 52eb5cd7-8442-410b-8d9a-
56a2eec886d1
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Ankle mesH Descriptor Data 2025

Details Qualifiers

MeSH Heading

Ankle

Tree Number(s)
A01.378.610.050
Unique ID

D000842

RDF Unique Identifier

MeSH Tree Structures

http://id.nIm.nih.gov/mesh/D000842

Annotation

Concepts

primates only; use TARSUS, ANIMAL for non-primate vertebrates; differentiate from ANKLE JOINT; ANKLE BONES see
TARSAL BONES is also available; do not confuse X ref TARSUS with tarsus or tarsal referring to the eyelid

Scope Note

The region of the lower limb between the FOOT and the LEG.

Entry Term(s)
Regio tarsalis
Tarsus

See Also

Ankle Joint

Tarsal Bones
Public MeSH Note

1963; see ANKLE INJURIES to search ANKLE/injuries 1966-91; for TARSUS see TARSUS 1988-2001

History Note

1963; use ANKLE INJURIES to search ANKLE/injuries 1966-91

Entry Combination
injuries:Ankle Injuries
Date Established
1963/01/01

Date of Entry
1999/01/01

Revision Date
2019/07/01

Connect with NLM

NLM Support Center
Accessibility
Careers

National Library of Medicine

8600 Rockville Pike
Bethesda, MD 20894

481

Web Policies
FOIA
HHS Vulnerability Disclosure
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Foot mesH Descriptor Data 2025

Details Qualifiers MeSH Tree Structures Concepts

MeSH Heading

Foot

Tree Number(s)

A01.378.610.250

Unique ID

D005528

RDF Unique Identifier

http://id.nIm.nih.gov/mesh/D005528

Annotation

vertebrates only: for invertebrates use EXTREMITIES: dis of foot = FOOT DISEASES; skin dis on foot = FOOT
DERMATOSES: see note there; neopl of foot: use neopl coords (IM) + FOOT DISEASES (IM); foot prints (like finger prints) =
PLANTAR PRINTS see DERMATOGLYPHICS

Scope Note

The distal extremity of the leg in vertebrates, consisting of the tarsus (ANKLE); METATARSUS; phalanges; and the soft tissues
surrounding these bones.

Entry Term(s)

Feet

See Also

Foot Bones

Entry Combination

abnormalities:Foot Deformities, Congenital

injuries:Foot Injuries

Date Established

1966/01/01
Date of Entry
1999/01/01
Revision Date
2009/07/31
page delivered in 0.153s
Connect with NLM National Library of Medicine Web Policies
8600 Rockville Pike FOIA
Bethesda, MD 20894 HHS Vulnerability Disclosure

NLM Support Center
Accessibility
Careers

NLM | NIH | ##4S | USA.gov
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11/26/25, 2:58 PM

Staff details - Surgery, gynecology & obstetrics - UW-Madison Libraries

MARC Bibliographic Record

LEADER

001

005

008

010

012

019

022

030

035

035

035

035

035

035

040

042

050

060

069

02571mas a2200661 4500
991668513602122
20090302144758.0
751101d190519931ilumrlp © aveng
$a 07005593
$a3$b3$en$joskli$md
$207626051$a09584554
%) $20039-6087
$aSGOBA9
$a(0CoLC)ocme1766861
$9AAT3023UW
$a2166851
$a(WU)166851-uwmadisondb
$2(0CoLC)07626051$z(0COLC)P9584554

$a(EXLNZ-01UWI_NETWORK)999483422602121

$aDLC$beng$cMUL$ANSD$ADLCSANSDSASERSARCSSANSTSAOCLSAATPSANSTSANSDS

$ansdps$alc
00 $aRD1$b.S8
(%] $alWl SU748

1 $aS48320000

486

https://search.library.wisc.edu/catalog/999483422602121/staff
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11/26/25, 2:58 PM

082

210

222

245

246

246

246

260

300

336

337

338

362

500

510

510

510

510

510

510

510

555

10

13

Staff details - Surgery, gynecology & obstetrics - UW-Madison Libraries

$a617/.005

$aSurg. gynecol. obstet.

$aSurgery, gynecology & obstetrics
$aSurgery, gynecology & obstetrics.
$aSurgery, gynecology and obstetrics
$aSurgery, gynecology and obstetrics

$aSGO$f<, Feb. 1976>

$a[Chicago] :$b[Franklin H. Martin Memorial Foundation, etc.]

$al177 volumes :$billustrations, color plates ;$c24-28 cm

$atext$btxt$2rdacontent
$aunmediated$bn$2rdamedia

$avolume$bnc$2rdacarrier

$avol. 1, no. 1 (July 1905)-v. 177, no. 6 (Dec. 1993).

$a0fficial scientific journal of the American College of Surgeons.

$aExcerpta medica

$aBiological abstracts$x0006-3169
$aChemical abstracts$x0009-2258
$aEnergy research abstracts$x0160-3604
$aIndex medicus$x0019-3879

$alLife sciences collection

$aNuclear science abstracts$x0029-5612

$aVols. 1-40, 1905-25. 1 v.; Vols. 41-80, 1925-45.

1945-55. 1 v.; Vols. 101-110, 1955-60. 1 v.; Vols.

487

https://search.library.wisc.edu/catalog/999483422602121/staff

1 v.; Vols. 8
111-120, 196¢€
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11/26/25, 2:58 PM Staff details - Surgery, gynecology & obstetrics - UW-Madison Libraries

v.; Vols. 121-130, 1965-70. 1 v.; Vols. 131-140, 1970-75. 1 v.
500 $aEditor: 1905-<19> F. H. Martin.
650 © $aSurgery$vPeriodicals.
650 © $aGynecology$vPeriodicals.
650 O $alObstetrics$vPeriodicals.
650 2 $aGynecology$vperiodicals.
650 2 $alObstetrics$vperiodicals.
650 2 $aGeneral Surgery$vperiodicals.
700 1 $aMartin, Franklin H.$q(Franklin Henry),$d1857-1935,%eeditor.
710 2 $aFranklin H. Martin Memorial Foundation.
710 2 $aAmerican College of Surgeons.
770 ©_  $tInternational abstracts of surgery$w(0ColLC)01587817

785 00 $tJournal of the American College of Surgeons$x1072-7515$w(DLC)sn
93004645%$w(0CoLC)29192491

997 $aMARCIVE

MMS IDs

Document ID:
999483422602121

Network Electronic IDs:

Network Physical IDs:
999483422602121

mms_mad_ids:

488
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991668513602122
mms_ml_ids:

9915593783402124

489
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MARC record
LC controlno.: sh2008112392

IF-’ce:::r:alink: https://lccn.loc.gov/sh2008112392 (link opens in a new tab)

000 00535nz a2200169n 4500

001 sh2008112392

005 20250804140030.2

003 DLC

008 080311|| anannbabn |n ana

010 $a sh2008112392

035 $a (DLC)388895

035 $a (DLC)sh2008112392

040 $a DLC $b eng $c DLC

150 $a Surgery $v Periodicals

667 $a Record generated for validation purposes.

670 $a Work cat.: Mémoires de 'Académie royale de chirurgie, 1781-

999 f f $i 454f85a5-f458-4dab-a8ce-16eea78b4636 $s 838d4aed-c618-48e1-98ad-
458786126b21
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MARC record
LC controlno.: sh2008118506

IF-’ce:::r:alink: https://lccn.loc.gov/sh2008118506 (link opens in a new tab)

000 00516nz a2200169n 4500

001 sh2008118506

005 20250804140059.7

003 DLC

008 080423|| anannbabn |n ana

010 $a sh2008118506

035 $a (DLC)397227

035 $a (DLC)sh2008118506

040 $a DLC $b eng $c DLC

150 $a Gynecology $v Periodicals

667 $a Record generated for validation purposes.

670 $a Work cat.: Women's health issues, c1990-

999 f f $i b8e567b1-7e1e-4a71-96b8-28bc11a84441 $s b961b150-1083-4db2-a71e-
5384d0cb470d
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MARC record
LC controlno.: sh2008108563

IF-’ce:::r:alink: https://lccn.loc.gov/sh2008108563 (link opens in a new tab)

000 00525nz a2200169n 4500

001 sh2008108563

005 20250804140016.6

003 DLC

008 080305|| anannbabn |n ana

010 $a sh2008108563

035 $a (DLC)384725

035 $a (DLC)sh2008108563

040 $a DLC $b eng $c DLC

150 $a Obstetrics $v Periodicals

667 $a Record generated for validation purposes.

670 $a Work cat.: Current women's health reports, c2001-

999 f f $i 72a57dab-01a6-4eb9-96fa-f65add379024 $s 830a470b-336f-456f-b832-
Obb73ab80dcd
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Gynecology MeSH Descriptor Data 2025

Details Qualifiers

MeSH Heading
Gynecology

Tree Number(s)
H02.403.763.750
H02.403.810.310
Unique ID

D006176

RDF Unique Identifier

MeSH Tree Structures Concepts

http://id.nIm.nih.gov/mesh/D006176

Annotation

specialty; corresponding organ term is GENITALIA, FEMALE

Scope Note

A medical-surgical specialty concerned with the physiology and disorders primarily of the female genital tract, as well as female
endocrinology and reproductive physiology.

Entry Version
GYNECOL

See Also

Genital Diseases, Female

Gynecologic Surgical Procedures

Reproductive Medicine
Date Established
1966/01/01

Date of Entry
1999/01/01

Revision Date
2021/03/12

Connect with NLM

NLM Support Center
Accessibility
Careers

National Library of Medicine Web Policies
8600 Rockville Pike FOIA
Bethesda, MD 20894 HHS Vulnerability Disclosure

NLM | NIH | HHS | USA.gov

497

page delivered in 0.148s



Hall-Ellis Declaration — Patent 12,274,481
Paragon 28, Inc. v. Treace Medical Concepts, Inc.

Attachment SF

498



Obstetrics MesH Descriptor Data 2025

Details Qualifiers MeSH Tree Structures Concepts

MeSH Heading

Obstetrics

Tree Number(s)

H02.403.810.450

Unique ID

D009774

RDF Unique Identifier

http://id.nIm.nih.gov/mesh/D009774

Annotation

specialty; do not use for "obstetric diseases" ( = probably PREGNANCY COMPLICATIONS, etc.)
Scope Note

A medical-surgical specialty concerned with management and care of women during pregnancy, parturition, and the
puerperium.

See Also

Obstetric Surgical Procedures

Pregnancy Complications

Date Established

1966/01/01
Date of Entry
1999/01/01
Revision Date
2008/07/08
page delivered in 0.128s
Connect with NLM National Library of Medicine Web Policies
8600 Rockville Pike FOIA
Bethesda, MD 20894 HHS Vulnerability Disclosure

NLM Support Center
Accessibility
Careers

NLM | NIH | HHS | USA.gov
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General Surgery MeSH Descriptor Data 2025

Details Qualifiers MeSH Tree Structures Concepts

MeSH Heading

General Surgery

Tree Number(s)

H02.403.810.300

Unique ID

D013502

RDF Unique Identifier
http://id.nIm.nih.gov/mesh/D013502
Annotation

use for the specialty only; prefer /surg with organs and diseases; use SURGICAL PROCEDURES, OPERATIVE or specifics for
the surgery patient or surgical procedures
Scope Note

A specialty in which manual or operative procedures are used in the treatment of disease, injuries, or deformities.
Entry Term(s)

Surgery

See Also

Barber Surgeons

Surgical Procedures, Operative

Public MeSH Note

2009; see SURGERY 1974-2008

History Note

2009 (1974)

Date Established

1966/01/01
Date of Entry
1999/01/01
Revision Date
2015/06/23
page delivered in 0.133s
Connect with NLM National Library of Medicine Web Policies
8600 Rockville Pike FOIA
Bethesda, MD 20894 HHS Vulnerability Disclosure

NLM Support Center
Accessibility
Careers

NLM | NIH | 54S | USA.gov
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11/27/25, 11:08 AM about:blank

Bibliographic Record - OCLC Number: 1766861

LDR

001
005
008

010
040

012

016 7
016 7

019

022 0
023 0

030
042

Record Status 'c' - Corrected or revised

Type of Record 'a’' - Language material

Bibliographic Level 's' - Serial

Type of Control " '~ No specified type of control

Encoding Level "'~ Full level

Descriptive Cataloging Form ' ' - Non-ISBD

1766861

20251105200632.8

Date Entered on File '751101'

Type of Date/Publication Status 'd" - Continuing resource ceased publication
Datel/Beginning Date of Publication '1905'

Date2/Ending Date of Publication '1993'

Place of Publication, Production, or Execution Code 'i1u' - Illinois

Frequency 'm' - Monthly

Regularity 'r' - Regular

Type of Continuing Resource 'p' - Periodical

Form of Original Item " '~ None of the following

1

Form of Item ' - None of the following

Nature of Entire Work " '- No specified nature of entire work
Nature of Contents v

1

Government Publication '- Not a government publication

Conference Publication '9' - Not a conference publication
Original Alphabet or Script of Title 'a' - Basic Roman

Entry Convention '9' - Successive entry

Language Code 'eng' - English

Modified Record " '- Record is not modified
Cataloging Source Code ' ' - National bibliographic agency
07005593

DLC $b eng $¢ MUL $d NSD $d DLC $d NSD $d SER $d RCS $d NST $d OCL $d AIP $d
NST $d NSD $d NYG $d WAU $d DLC $d HUL $d IXA $d OCL $d OCLCQ $d NLM $d OC
L $d NLGGC $d LVB $d OCLCQ $d TULIB $d OCLCF $d OCLCO $d EUW $d OCLCO $d
OCLCQ $d OCLCO $d PRB $d OCLCO $d OCLCQ $d OCLCO $d OCLCQ $d OCLCA $d Z
AS $d OCLCQ $d CPO $d OCLCQ $d OCLCA $d CASUM 8$d OCLCO $d PAU $d OCL $d O

CLCL $d OCLCQ

3b38%en$jO0sklSmd

0101370 $2 DNLM

S48320000 $2 DNLM

7626051 $a 9584554 $a 779702399 $a 783823903 $a 976887537 $a 1184134847
0039-6087 $2 1

0039-6087 $2 1

SGOBA9

nsdp

050 10RDI $b .S8

about:blank
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11/27/25, 11:08 AM about:blank
060 00 WI $b SU748
082 04617/.005
210 0 Surg. gynecol. obstet.
222 0 Surgery, gynecology & obstetrics
245 0 0 Surgery, gynecology & obstetrics.
246 3 Surgery, gynecology and obstetrics
246 13 SGO $f <, Feb. 1976>
260 [Chicago], $b [Franklin H. Martin Memorial Foundation, etc.]
300 177 volumes $b illustrations, color plates $¢ 24-28 cm
310 Monthly
336 text $b txt $2 rdacontent
337 unmediated $b n $2 rdamedia
338 volume $b nc $2 rdacarrier
362 0 wv.1-177,no. 6; July 1905-Dec. 1993.
500 Editor: 1905-<19> F.H. Martin.
510 2 Chemical abstracts $x 0009-2258
515 Issued in 2 vols. per year; six issues constitute a vol.
550 Official scientific journal of the American College of Surgeons.

555 Vols. 1-40, 1905-25. 1 v.; Vols. 41-80, 1925-45. 1 v.; Vols. 81-100, 1945-55. 1 v.; Vols. 101-110, 1955-
60. 1 v.; Vols. 111-120, 1960-65. 1 v.; Vols. 121-130, 1965-70. 1 v.; Vols. 131-140, 1970-75. 1 v.

650 0 Surgery $v Periodicals.

650 0 Gynecology $v Periodicals.

650 0 Obstetrics $v Periodicals.

650 2 General Surgery

650 2 Gynecology

650 2 Obstetrics

650 6 Chirurgie $v Périodiques.

650 6 Gynécologie $v Périodiques.

650 6 Obstétrique $v Périodiques.

650 7 Gynecology. $2 fast $0 (OCoLC)fst00949684
650 7 Obstetrics. $2 fast $0 (OCoLC)fst01042994
650 7 Surgery. $2 fast $0 (OCoLC)fst01139351

650 1 7 Chirurgie (geneeskunde) $2 gtt

650 17 Gynaecologie. $2 gtt

655 2 Periodical

655 2 Abstracts

655 4 Periodicals.

655 7 Abstracts. $2 fast $0 (OCoLC)fst01423683
655 7 Periodicals. $2 fast $0 (OCoLC)fst01411641
655 7 Periodicals. $2 Icgft $0 http://id.loc.gov/authorities/genreForms/gf2014026139
655 7 Abstracts. $2 lcgft $0 http://id.loc.gov/authorities/genreForms/gf2014026038
655 7 Periodicals. $2 rbgenr

700 1 Martin, Franklin H. $q (Franklin Henry), $d 1857-1935. $1 https://id.oclc.org/worldcat/entity/E39P
BJxt4rDvb3GXjBw4HbyTpP
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11/27/25, 11:08 AM about:blank

710

710

770
776
785

850
029
029
029
029
029

2 Franklin H. Martin Memorial Foundation. $1 https://id.oclc.org/worldcat/entity/E39QH7Jmrdhpj7kdv
JfDKqgjRg

2 American College of Surgeons. $1 https://id.oclc.org/worldcat/entity/E39QH7JmpM7CdcGCBKmwk
9mCp6

0  $t International abstracts of surgery $w (OCoLC)1587817

0 8 $i Online version: $t Surgery, gynecology & obstetrics $w (OCoLC)741709364

0 0 $t Journal of the American College of Surgeons $x 1072-7515 $w (DLC)sn 93004645 $w (OCoLC)
29192491

CSt-L $a InLP $a MBCo $a MCM $a N $a NcRS $a NjR $a TxU
AU@ $b 000001219442

AU@ $b 000023016998

AU@ $b 000026074774

NZ1 $b 4847104

ZWZ $b 036503517

— ek ke

505

about:blank

3/3



Hall-Ellis Declaration — Patent 12,274,481
Paragon 28, Inc. v. Treace Medical Concepts, Inc.

Attachment 4A

506



11/26/25, 10:48 AM Staff details - Clinical orthopaedics - UW-Madison Libraries

MARC Bibliographic Record

LEADER ©2461lcas a2200577 a 4500
001 991021974301802122

005 20250927110031.0

006 m o d

007 cr un||[[[][]]

008 050614d19531962pauuu o] %) aldeng c
010 $a 2013236800

022 $a2332-3906

035 $a(DE-599)ZDB2273090-4

035 $a(0CoLC)60624421

035 $a(CONSER) 2013236800

035 $a(CKB)991042742033474

035 $a(DE-599)2273090-4

035 $a(EXLCZ)99991042742033474

040 $a0CLCS$beng$cOCLCS$AOCLCQPAMYGSAOCLCQPANOCSdAOCLCESASFBSAQE2$dOCLC
042 $apcc$adlr$ansdp

050 4  $aRD701$b.C55
060 4  $aWl$bCL761
082 00 $a617.47$223%1https://id.oclc.org/worldcat/ddc/E4bWMVIWKYIwk8yxJy4h

130 ©_  $aClinical orthopaedics (Online)
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11/26/25, 10:48 AM

210

222

245

260

336

337

338

362

362

530

538

538

555

583

588

650

650

650

650

650

650

650

%)

0

10

Staff details - Clinical orthopaedics - UW-Madison Libraries

$aClin. orthop.$b(0Online)

$aClinical orthopaedics$b(Online)

$aClinical orthopaedics.

$a[Philadelphia] :$b[Lippincott]
$atext$btxt$2rdacontent
$acomputer$bc$2rdamedia

$aonline resource$bcr$2rdacarrier

$aPrint began with no. 1, published in 1953.
$aPrint ceased with no. 25.

$aAlso issued in print.

$aMaster and use copy. Digital master created according to Benchma
Library Federation, December 2002.$%uhttp://purl.oclc.org/DLF/bench

$aMode of access: World Wide Web.

$aNo. 1 (spring 1953)-no. 6 (fall 1955). 1 v.; No. 7 (spring 1956)
$adigitized$c2011$hHathiTrust Digital Library$lcommitted to preser
$aDescription based on print version record.
$a0Orthopedics$vPeriodicals.

$a0Orthopedic surgery$vPeriodicals.

$aBone and Bones$vPeriodicals.

$a0Orthopedics$vPeriodicals.

$aBone and Bones.

$a0rthopedics.

$a0Orthopedic surgery.$2fast$0(0CoLC)fst01048559
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Staff details - Clinical orthopaedics - UW-Madison Libraries

650 7 $aOrthopedics.$2fast$0(0CoLC)fst01048565

655 2 $aPeriodical.

655 7 $aPeriodicals.$2fast$0(0CoLC)fst01411641

776 08 $x0095-8654

785 00 $tCLINICAL ORTHOPAEDICS AND RELATED RESEARCH$w(CKB)954925391294%w(

906 $aJOURNAL

MMS IDs

Document ID:
9911121818302121
Network Electronic IDs:
9911121818302121
Network Physical IDs:
999482902802121
mms_mad_ids:
991021974301802122
mms_|c_ids:

99992913402125

https://search.library.wisc.edu/catalog/9911121818302121/staff
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MARC record
LC controlno.: sh2010104613

IF-’ce:::r:alink: https://lccn.loc.gov/sh2010104613 (link opens in a new tab)

000 00519nz a2200169n 4500

001 sh2010104613

005 20250804140332.9

003 DLC

008 100324|| anannbabn |n ana

010 $a sh2010104613

035 $a (DLC)460600

035 $a (DLC)sh2010104613

040 $a DLC $b eng $c DLC

150 $a Orthopedics $v Periodicals

667 $a Record generated for validation purposes.

670 $a Work cat.: Acta orthopaedica Scandinavica,

999 f f $i 6dd91cee-a6fd-452¢c-be0f-1ef731200a69 $s cd994a32-f7b6-4854-9409-
927ebeed5163
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MARC record
LC controlno.: sh 85095812

IF-’ce:::r:alink: https://lccn.loc.gov/sh85095812 (link opens in a new tab)

000 00530nz a2200193n 4500

001 sh 85095812

005 20250804133344.9

003 DLC

008 860211i| anannbabn |b ana

010 $a sh 85095812

035 $a (DLC)sh 85095812

035 $a (DLC)92436

040 $aDLC $c DLC $d DLC

0530 $a RD701 $b RD789

150 $a Orthopedic surgery

450 $a Operative orthopedics

550 $w g $a Orthopedics

550 $w g $a Surgery, Operative

999 f f $i d2582f55-4a55-40b3-bd9c-1fe66278bd7e $s 2c1bacbe-c768-401b-9154-
29cf4c263044
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Bone and Bones MesH Descriptor Data 2025

Details Qualifiers MeSH Tree Structures Concepts

MeSH Heading

Bone and Bones

Tree Number(s)

A02.835.232

A10.165.265

Unique ID

D001842

RDF Unique Identifier

http://id.nIm.nih.gov/mesh/D001842

Annotation

/cytol: consider also OSTEOBLASTS; OSTEOCLASTS; OSTEOCYTES; /embryol: consider also OSTEOGENESIS; /surg:
consider also OSTEOTOMY or ARTHRODESIS or FRACTURE FIXATION & its specifics; differentiate from SKELETON which
is almost never used: restrict SKELETON to bone arrangement as a whole & not for "skeletal" which usually means "bone" (=
BONE AND BONES); inflammation = OSTEITIS; necrosis = OSTEONECROSIS;

Scope Note

A specialized CONNECTIVE TISSUE that is the main constituent of the SKELETON. The principal cellular component of bone
is comprised of OSTEOBLASTS; OSTEOCYTES; and OSTEOCLASTS, while FIBRILLAR COLLAGENS and hydroxyapatite
crystals form the BONE MATRIX.

Entry Version

BONE BONES

Entry Term(s)

Bone

Bone Tissue

Bone and Bone

Bones

Bones and Bone

Bones and Bone Tissue

Bony Apophyses

Bony Apophysis

Condyle

See Also

Arthrodesis

Calcification, Physiologic

Osteogenesis

Osteotomy

Consider Also

consider also terms at OSSI- and OSTE-

Public MeSH Note

ftransplantation was BONE TRANSPLANTATION 1963-65; was BONE AND BONES/transplantation 1966-89

Online Note 515

use BONE TRANSPLANTATION to search BONE AND BONES/transplantation 1966-89



History Note

/transplantation was BONE TRANSPLANTATION 1963-65; was BONE AND BONES/transplantation 1966-89
Entry Combination

growth & development:Bone Development

transplantation:Bone Transplantation

Date Established

1960/01/01
Date of Entry
1999/01/01
Revision Date
2021/06/30
page delivered in 0.134s
Connect with NLM National Library of Medicine Web Policies
8600 Rockville Pike FOIA
Bethesda, MD 20894 HHS Vulnerability Disclosure

NLM Support Center
Accessibility
Careers

NLM | NIH | HHS | USA.gov
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Orthopedics MeSH Descriptor Data 2025

Details Qualifiers

MeSH Heading
Orthopedics

Tree Number(s)
H02.403.810.494
Unique ID

D009985

RDF Unique Identifier

MeSH Tree Structures Concepts

http://id.nIm.nih.gov/mesh/D009985

Annotation

specialty; ORTHOPEDIC PROCEURES is available for orthopedic therapeutic techniques

Scope Note

A specialty which utilizes medical, surgical, and physical methods to treat and correct deformities, diseases, and injuries to the
skeletal system, its articulations, and associated structures.

NLM Classification #
WE 21

See Also

Orthopedic Procedures
Osteology

Entry Combination

instrumentation:Orthopedic Equipment

nursing:Orthopedic Nursing
Date Established
1966/01/01

Date of Entry

1999/01/01

Revision Date

2019/07/05

Connect with NLM

NLM Support Center
Accessibility
Careers

National Library of Medicine Web Policies
8600 Rockville Pike FOIA
Bethesda, MD 20894 HHS Vulnerability Disclosure

NLM | NIH | HHS | USA.gov
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11/26/25, 10:52 AM

Bibliographic Record - OCLC Number: 1778089

LDR

001
005
008

010
040

012
016
016
016
016
016
016
019

NN NN N

022

about:blank

about:blank

Record Status 'c' - Corrected or revised

Type of Record 'a’' - Language material
Bibliographic Level 's' - Serial

Type of Control " '~ No specified type of control
Encoding Level "'~ Full level

Descriptive Cataloging Form 'a' - AACR2

1778089
20251105200621.8

Date Entered on File '751101'

Type of Date/Publication Status 'd" - Continuing resource ceased publication
Datel/Beginning Date of Publication '1953'

Date2/Ending Date of Publication '1962'

Place of Publication, Production, or Execution Code 'pau' - Pennsylvania

Frequency 'u' - Unknown

Regularity 'u' - Unknown

1

Type of Continuing Resource

1

Form of Original Item

1

Form of Item
Nature of Entire Work !
Nature of Contents '

1

Government Publication

' - None of the following
' - None of the following
' - None of the following
' - No specified nature of entire work

'

'- Not a government publication

Conference Publication '9' - Not a conference publication
Original Alphabet or Script of Title 'a' - Basic Roman

Entry Convention '9' - Successive entry

Language Code 'eng' - English

Modified Record " '- Record is not modified

1

Cataloging Source Code
sf 85003079 $z 53007647

DLC $b eng $¢ MUL $d NSD $d RCS $d DLC $d OCL $d NST $d OCLCQ $d MXC $d NL
M $d CUS $d AU@ $d OCLCQ $d HEBIS $d GBVCP $d GWDNB $d UKMGB $d NOC $d
OCLCQ $d OCLCO $d DLC $d OCLCF $d OCLCO $d DEBBG $d EUW $d OCLCO $d OCL
CQ $d OCLCO $d I8M $d OCLCO $d OCLCQ $d OCLCA $d GILDS $d KSU $d OCLCO $d
OCLCQ $d OCLCO $d OCLCA $d OCLCQ $d DCHUA $d TKN $d OCLCL $d OCLCQ

3 $b 3 $e n $i 8505
012154059 $2 DE-101
983373248 $2 DE-101
2273090-4 $2 DE-600
391221-8 $2 DE-600
101242526 $2 DNLM
012396419 $2 Uk

4947943 $a 220766516 $a 1078804200 $a 1157022635 $a 1157782645 $a 1157941296 $a 11924

08201 $a 1199937763 $a 1238182393
0095-8654 $2 1
520

' - National bibliographic agency
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11/26/25, 10:52 AM about:blank
023 0 0095-8654 $2 1
042 nsdp $a pcc
050 00RD701 $b .C55
060 00WI1 $b CL761
210 1 0 Clin Orthop
222 0 Clinical orthopaedics
245 0 0 Clinical orthopaedics.
260 [Philadelphia] : $b [Lippincott], $¢ [-1962]
300 25 volumes : $b illustrations ; $¢ 26 cm
336 text $b txt $2 rdacontent
337 unmediated $b n $2 rdamedia
338 volume $b nc $2 rdacarrier
362 1 Began with: No. 1, published in 1953.
362 0 -no.25.

555 No. 1 (spring 1953)-no. 6 (fall 1955). 1 v.; No. 7 (spring 1956)-no. 12 (fall 1958) in no. 13; No. 13-no.
18, in no. 19; No. 19-no. 24, in no. 25.

588 Description based on: No. 25, published in 1962.
650 0 Orthopedics $v Periodicals.

650 2 Bone and Bones.

650 2 Orthopedics.

650 6 Orthopédie $v Périodiques.

650 7 Orthopedics. $2 fast $0 (OCoLC)fst01048565
655 2 Periodical.

655 7 Periodicals. $2 fast $0 (OCoLC)fst01411641
655 7 Periodicals. $2 lcgft

655 7 Periodicals. $2 rbgenr

776 0 8 $i Online version: $t Clinical orthopaedics (Online) $x 2332-3906 $w (DLC) 2013236800 $w (OC
0LC)60624421

785 00 $t Clinical orthopaedics and related research $x 0009-921X $w (DLC) 53007647 $w (OCoLC)1554
937

850 CU-AM $a DLC $a MnSU $a NjR

029 1 AU@ $b 000004480787
029 1 AU@ $b 000007253898
029 1 NLGGC $b 851924816
029 1 NZI $b 3648080

029 1 ZWZ $b 036649341
029 1 UKMGB $b 012396419
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11/25/25, 2:49 PM Staff details - Clinics in podiatric medicine and surgery - UW-Madison Libraries

MARC Bibliographic Record

LEADER ©2619cas a22006257a 4500
001 9911025916302121

005 20251106213014.0

006 m o d

007 cr [[[[[IIII]]

008 ©050921c19869999pauqr p o %) adeng
010 $a 2005213182

016 7 $a016630078%$2Uk

022 $a1558-2302

023 © $20891-8422%$21

029 1 $aAU@$b000O44979773
029 1 $aNZ1$b15412792

029 1 $aNzZ1$b15904880

029 1 $a0CLCS$bOP-7696

029 1 $aUKMGB$b016630078

035 $a(0ColLC)61680715

035 $a(CONSER) 2005213182

035 $a(CKB)954927698005

035 $a(EXLCZ)99954927698005

037 $bElsevier Health Sciences Division, 170 S Independence Mall W 3¢
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11/25/25, 2:49 PM

040

042

050

082

130

210

222

245

246

246

246

260

310

336

337

338

362

500

500

588

588

650

14

00

10

18

13

_0

Staff details - Clinics in podiatric medicine and surgery - UW-Madison Libraries

$aNSD$beng$cNSD$ANSD$AOCLCQ$dLGGSdDLCSdOCLCQPAOPELSSAOCLCF$AFFQ$dC
$ansdp$apcc

$aRD563%$b.C63

$a617/.585/005$219

$aClinics in podiatric medicine and surgery (Online)

$aClin. podiatr. med. surg.$b(Online)

$aClinics in podiatric medicine and surgery$b(Online)

$aClinics in podiatric medicine and surgery.

$aPodiatric medicine and surgery

$iVols. for <2005-> have PDF cover title:$aClinics in podiatric me
$aCPEM

$aPhiladelphia, PA :$bW.B. Saunders Co.

$aQuarterly

$atext$btxt$2rdacontent

$acomputer$bc$2rdamedia

$aonline resource$bcr$2rdacarrier

$aPrint began with vol. 3, no. 1 (Jan. 1986).
$aRefereed/Peer-reviewed

$aPublished: Elsevier Health Sciences Division <2005->
$aDescription based on: Vol. 19, no. 1 (Jan. 2002); title from ban
$alLatest issue consulted: Vol. 22, Issue 3 (Aug. 2005) (Elsevier T

$aPodiatry$vPeriodicals.

524
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11/25/25, 2:49 PM

Staff details - Clinics in podiatric medicine and surgery - UW-Madison Libraries

650 © $aFoot$xSurgery$vPeriodicals.
650 2 $aPodiatry.
650 6 $aPied$xChirurgie$vPériodiques.
650 7 $aFoot$xSurgery.$2fast$0(0CoLC)fst00931326
650 7 $aPodiatry.$2fast$0(0CoLC)fst01067635
655 2 $aPeriodical.
655 7 $aPeriodicals.$2fast$0(0ColLC)fst01411641
776 08 $x0891-8422
780 00 $tClinics in podiatry$w(CKB)954927686727
906 $aJOURNAL

MMS IDs

Document ID:

9911025916302121

Network Electronic IDs:

9911025916302121

Network Physical IDs:
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MARC record
LC controlno.: sh 85103669

IF-’ce:::r:alink: https://lccn.loc.gov/sh85103669 (link opens in a new tab)

000 00532nz a2200205n 4500

001 sh 85103669

005 20250804133431.9

003 DLC

008 860211i| anannbabn |b ana

010 $a sh 85103669

035 $a (DLC)sh 85103669

035 $a (DLC)100060

040 $aDLC $c DLC $d DLC

0530 $a RD563

150 $a Podiatry

450 $w nne $a Chiropody

450 $a Podiatric medicine

550 $w g $a Medicine

550 $a Foot $x Diseases

999 f f $i 66d14e6e-6ee7-4ef9-bd37-9f15fa7fc79e $s 74f9c8f8-c52d-4a0d-876b-
2cfdd9c1ceb2
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Podiatry MeSH Descriptor Data 2025

Details Qualifiers MeSH Tree Structures Concepts

MeSH Heading

Podiatry

Tree Number(s)

H02.696

Unique ID

D011032

RDF Unique Identifier

http://id.nIm.nih.gov/mesh/D011032

Annotation

for /educ, coordinate with medical education terms if pertinent
Scope Note

A specialty concerned with the diagnosis and treatment of foot disorders and injuries and anatomic defects of the foot.
Entry Term(s)

Chiropody

NLM Classification #

WE 890

See Also

Foot Diseases

Date Established

1966/01/01
Date of Entry
1999/01/01
Revision Date
2008/07/08
page delivered in 0.17s
Connect with NLM National Library of Medicine Web Policies
8600 Rockville Pike FOIA
Bethesda, MD 20894 HHS Vulnerability Disclosure

NLM Support Center
Accessibility
Careers

NLM | NIH | HHS | USA.gov
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11/25/25, 3:14 PM about:blank

Bibliographic Record - OCLC Number: 13324960

LDR

001
005
008

010
040

012
015
016 7
016 7
019
022 0
023 0
032
037
042
043

Record Status 'c' - Corrected or revised

Type of Record 'a’' - Language material

Bibliographic Level 's' - Serial

Type of Control " '~ No specified type of control

Encoding Level "'~ Full level

Descriptive Cataloging Form 'a' - AACR2

13324960

20251105200604.7

Date Entered on File '860321'

Type of Date/Publication Status 'c" - Continuing resource currently published
Datel/Beginning Date of Publication '1986'

Date2/Ending Date of Publication '9999'

Place of Publication, Production, or Execution Code 'pau' - Pennsylvania
Frequency 'q" - Quarterly

Regularity 'r' - Regular

Type of Continuing Resource ' '- None of the following

1

Form of Original Item ' - None of the following

1

Form of Item ' - None of the following

Nature of Entire Work " '- No specified nature of entire work
Nature of Contents v

1

Government Publication '- Not a government publication

Conference Publication '9' - Not a conference publication
Original Alphabet or Script of Title 'a' - Basic Roman

Entry Convention '9' - Successive entry

Language Code 'eng' - English

Modified Record " '- Record is not modified
Cataloging Source Code 'c¢' - Cooperative cataloging program

86643213 $z 2005201925

CLU $b eng $c¢ CLU $d NLM $d DLC $d NST $d DLC $d NST $d NSD $d NST $d NSD $d
OCLCQ $d NSD $d DLC $d NLM $d NSD $d DLC $d OCLCQ $d CUX $d OCLCF $d OCL

CO $d DLC $d OCLCQ $d AU@ $d OCLCO $d OCLCQ
3886128k 1 8lp Sm 1

GB8817364 $2 bnb

8604974 $2 DNLM

SR0056206 $2 DNLM

56890144 $a 1051561645 $a 1056938285 $a 1226063254
0891-8422 Sy 0742-0668 $z 1559-6486 $2 1

0891-8422 $2 1

000707 $b USPS

$b W.B. Saunders, West Washington Square, Philadelphia, PA 19105
pcc $a nsdp

050 00RD563 $b .C63

about:blank

531
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11/25/25, 3:14 PM about:blank
060 00 WI1 $b CL831DE
082 00617/.585/005 $2 19
210 0 Clin. podiatr. med. surg.
222 0 Clinics in podiatric medicine and surgery
245 0 0 Clinics in podiatric medicine and surgery.
246 1 8 Podiatric medicine and surgery
246 1 Si Vols. for 2004- called: $a Clinics in podiatric medicine and surgery of North America
260 $3 1986- : $a Philadelphia : $b W.B. Saunders, $¢ ©1986-
260 3 $3 <2014-> $a New York, NY : $b Elsevier Inc.
300 18 volumes : $b illustrations, portraits ; $¢ 24 cm
310 Quarterly
336 text $b txt $2 rdacontent
337 unmediated $b n $2 rdamedia

338 volume $b nc $2 rdacarrier

362 0 Vol. 3, no. 1 (Jan. 1986)-

500 Each volume has also a distinctive title.
530 Also issued online.

650 0 Podiatry $v Periodicals.

650 0 Foot $x Surgery $v Periodicals.

650 12 Podiatry.

650 12 Foot $x surgery.

651 2 North America.

650 7 Foot $x Surgery. $2 fast $0 (OCoLC)fst00931326
650 7 Podiatry. $2 fast $0 (OCoLC)fst01067635
653 Health and medical sciences

653 Man $a Feet $a Diseases

655 2 Periodical.

655 7 Periodicals. $2 fast $0 (OCoLC)fst01411641

776 1 $t Clinics in podiatric medicine and surgery (Online) $x 1558-2302 $w (DLC) 2005213182 $w (OC
oLC)61680715

776 08 $i Online version: $t Clinics in podiatric medicine and surgery $w (OCoLC)732993715
780 00 $t Clinics in podiatry $x 0742-0668 $w (DLC) 84646078 $w (OCoLC)10255369

850 CU-AM $a CU-SM $a DLC $a DNLM $a [aU $a NNNAM $a WaU

856 41 Su http://www.podiatric.theclinics.com/

029 1 AU@ $b 000004684678
029 1 AU@ $b 000023036562
029 1 AU@ $b 000028662231
029 1 AU@ $b 000043638890
029 1 AU@ $b 000053310012
029 1 NLGGC $b 865337578
029 1 NLM $b 8604974

029 1 NZ1 $b 3660689

029 1 ZWZ $b 039989895
029 1 NZI1 $b 207449

532
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029 1 NLNZL $b 992074493502836
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LEADER 03222cas 22200853 a 4500

001
005
008
010
015
0167
0167
019
0220
0230
0291
0291
0291
0291
0291
0291
0291
0291
0291
0291
0291
032
035
037

040

042
043
05000
06000
08200
2100
2220
24500
24618
2461
260

11313651
20251107151440.4

860321¢c19869999pauqgr 0 aleng c

$a 86643213 $2 2005201925

$a GB8817364 $2 bnb

$a 8604974 $2 DNLM

$a SR0056206 $2 DNLM

$a 56890144 $a 1051561645 $a 1056938285 $a 1226063254
$a 0891-8422 $y 0742-0668 $z 1559-6486 $2 1

$a 0891-8422 $2 1

$a AU@ $b 000004684678

$a AU@ $b 000023036562

$a AU@ $b 000028662231

$a AU@ $b 000043638890

$a AU@ $b 000053310012

$a NLGGC $b 865337578

$a NLM $b 8604974

$a NZ1 $b 3660689

$a ZWZ $b 039989895

$a NZ1 $b 207449

$a NLNZL $b 992074493502836

$a 000707 $b USPS

$a (OCoLC)13324960

$b W.B. Saunders, West Washington Square, Philadelphia, PA 19105

$a CLU $b eng $c CLU $d NLM $d DLC $d NST $d DLC $d NST $d NSD $d NST $d NSD $d
OCLCQ $d NSD $d DLC $d NLM $d NSD $d DLC $d OCLCQ $d CUX $d OCLCF $d OCLCO
$d DLC $d OCLCQ $d AU@ $d OCLCO $d OCLCQ

$a pcc $ansdp

$a RD563 $b .C63

$aW1 $b CL831DE

$a 617/.585/005 $2 19

$a Clin. podiatr. med. surg.

$a Clinics in podiatric medicine and surgery

$a Clinics in podiatric medicine and surgery.

$a Podiatric medicine and surgery

$i Vols. for 2004- called: $a Clinics in podiatric medicine and surgery of North America
$3 1986- : $a Philadelphia : $b W.B. Saunders, $¢c ©1986-

535



2603
300
310
336
337
338
3620
500
530
6500
6500
65012
65012
6507
6507
6512
653
653
655 2
6557

7761

77608
78000
850
85941
906
590
890
920
984
991
992

999 f f

$3 <2014-> $a New York, NY : $b Elsevier Inc.

$a 18 volumes : $b illustrations, portraits ; $¢ 24 cm
$a Quarterly

$a text $b txt $2 rdacontent

$a unmediated $b n $2 rdamedia

$a volume $b nc $2 rdacarrier

$a Vol. 3, no. 1 (Jan. 1986)-

$a Each volume has also a distinctive title.

$a Also issued online.

$a Podiatry $v Periodicals.

$a Foot $x Surgery $v Periodicals.

$a Podiatry.

$a Foot $x surgery.

$a Foot $x Surgery. $2 fast $0 (OCoLC)fst00931326
$a Podiatry. $2 fast $0 (OCoLC)fst01067635

$a North America.

$a Health and medical sciences

$a Man $a Feet $a Diseases

$a Periodical.

$a Periodicals. $2 fast $0 (OCoLC)fst01411641

$t Clinics in podiatric medicine and surgery (Online) $x 1558-2302 $w (DLC) 2005213182
$w (OCoLC)61680715

$i Online version: $t Clinics in podiatric medicine and surgery $w (OColLC)732993715
$t Clinics in podiatry $x 0742-0668 $w (DLC) 84646078 $w (OCoLC)10255369
$a CU-AM $a CU-SM $a DLC $a DNLM $a laU $a NNNAM $a WaU

$u http://www.podiatric.theclinics.com/

$a 7 $b cbc $c serials $d 3 $e ncip $f 19 $g n-oclcserc

$a SERBIB/SERLOC merged record

$a Clinics in podiatric medicine and surgery. Philadelphia. $i 86-643213

$a Keep 1

$a srvf $d 2000-12-08

$b c-GenColl $h RD563 $i .C63 $w SERIALS

$b Ser $w SERLOC

$s 7f538697-e18f-4147-adaa-69a42966ccc2 $i 7b9758f8-f8e2-5e47-850e-
86b323097772
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11/25/25, 3:14 PM about:blank

Bibliographic Record - OCLC Number: 13324960

LDR

001
005
008

010
040

012
015
016 7
016 7
019
022 0
023 0
032
037
042
043

Record Status 'c' - Corrected or revised

Type of Record 'a’' - Language material

Bibliographic Level 's' - Serial

Type of Control " '~ No specified type of control

Encoding Level "'~ Full level

Descriptive Cataloging Form 'a' - AACR2

13324960

20251105200604.7

Date Entered on File '860321'

Type of Date/Publication Status 'c" - Continuing resource currently published
Datel/Beginning Date of Publication '1986'

Date2/Ending Date of Publication '9999'

Place of Publication, Production, or Execution Code 'pau' - Pennsylvania
Frequency 'q" - Quarterly

Regularity 'r' - Regular

Type of Continuing Resource ' '- None of the following

1

Form of Original Item ' - None of the following

1

Form of Item ' - None of the following

Nature of Entire Work " '- No specified nature of entire work
Nature of Contents v

1

Government Publication '- Not a government publication

Conference Publication '9' - Not a conference publication
Original Alphabet or Script of Title 'a' - Basic Roman

Entry Convention '9' - Successive entry

Language Code 'eng' - English

Modified Record " '- Record is not modified
Cataloging Source Code 'c¢' - Cooperative cataloging program

86643213 $z 2005201925

CLU $b eng $c¢ CLU $d NLM $d DLC $d NST $d DLC $d NST $d NSD $d NST $d NSD $d
OCLCQ $d NSD $d DLC $d NLM $d NSD $d DLC $d OCLCQ $d CUX $d OCLCF $d OCL

CO $d DLC $d OCLCQ $d AU@ $d OCLCO $d OCLCQ
3886128k 1 8lp Sm 1

GB8817364 $2 bnb

8604974 $2 DNLM

SR0056206 $2 DNLM

56890144 $a 1051561645 $a 1056938285 $a 1226063254
0891-8422 Sy 0742-0668 $z 1559-6486 $2 1

0891-8422 $2 1

000707 $b USPS

$b W.B. Saunders, West Washington Square, Philadelphia, PA 19105
pcc $a nsdp

050 00RD563 $b .C63

about:blank
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11/25/25, 3:14 PM about:blank
060 00 WI1 $b CL831DE
082 00617/.585/005 $2 19
210 0 Clin. podiatr. med. surg.
222 0 Clinics in podiatric medicine and surgery
245 0 0 Clinics in podiatric medicine and surgery.
246 1 8 Podiatric medicine and surgery
246 1 Si Vols. for 2004- called: $a Clinics in podiatric medicine and surgery of North America
260 $3 1986- : $a Philadelphia : $b W.B. Saunders, $¢ ©1986-
260 3 $3 <2014-> $a New York, NY : $b Elsevier Inc.
300 18 volumes : $b illustrations, portraits ; $¢ 24 cm
310 Quarterly
336 text $b txt $2 rdacontent
337 unmediated $b n $2 rdamedia

338 volume $b nc $2 rdacarrier

362 0 Vol. 3, no. 1 (Jan. 1986)-

500 Each volume has also a distinctive title.
530 Also issued online.

650 0 Podiatry $v Periodicals.

650 0 Foot $x Surgery $v Periodicals.

650 12 Podiatry.

650 12 Foot $x surgery.

651 2 North America.

650 7 Foot $x Surgery. $2 fast $0 (OCoLC)fst00931326
650 7 Podiatry. $2 fast $0 (OCoLC)fst01067635
653 Health and medical sciences

653 Man $a Feet $a Diseases

655 2 Periodical.

655 7 Periodicals. $2 fast $0 (OCoLC)fst01411641

776 1 $t Clinics in podiatric medicine and surgery (Online) $x 1558-2302 $w (DLC) 2005213182 $w (OC
oLC)61680715

776 08 $i Online version: $t Clinics in podiatric medicine and surgery $w (OCoLC)732993715
780 00 $t Clinics in podiatry $x 0742-0668 $w (DLC) 84646078 $w (OCoLC)10255369

850 CU-AM $a CU-SM $a DLC $a DNLM $a [aU $a NNNAM $a WaU

856 41 Su http://www.podiatric.theclinics.com/

029 1 AU@ $b 000004684678
029 1 AU@ $b 000023036562
029 1 AU@ $b 000028662231
029 1 AU@ $b 000043638890
029 1 AU@ $b 000053310012
029 1 NLGGC $b 865337578
029 1 NLM $b 8604974

029 1 NZ1 $b 3660689

029 1 ZWZ $b 039989895
029 1 NZI1 $b 207449
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11/28/25, 12:01 PM Staff details - Foot & ankle international - UW-Madison Libraries

MARC Bibliographic Record

LEADER ©1621mas a22004937a 4500
001 9929267793602122
005 20090202123507.0
008 930802c19949999mdumrlp © aveng d
010 $asn 93002850

022 © $ale071-1007

030 $aFAINE4

032 $a552390$bUSPS

035 $a(0CoLC)28552032

035 $aASC1125UW

035 $a2926779

035 $a(WU)2926779-uwmadisondb

035 $a(EXLNZ-01UWI_NETWORK)999728431802121

037 $bWilliams & Wilkins, 428 E. Preston St., Baltimore, MA 21202
040 $aNSD$beng$cNSD$ACAS$ANSD$AGZH

042 $ansdp$amsc

210 © $aFoot ankle int.
222 © $aFoot & ankle international

245 00 $aFoot & ankle international /$cAmerican Orthopaedic Foot and
Ankle Society, Swiss Foot and Ankle Society.

246 10 $aFoot and ankle international

542
https://search.library.wisc.edu/catalog/999728431802121/staff 1/6



11/28/25, 12:01 PM Staff details - Foot & ankle international - UW-Madison Libraries

246 13 $aFoot & ankle

260 $aBaltimore, MD :$bWilliams & Wilkins,$cc1994-
300 $avolumes :$billustrations ;$c28 cm

310 $aMonthly

336 $atext$btxt$2rdacontent

337 $aunmediated$bn$2rdamedia

338 $avolumeg$bnc$2rdacarrier

362 ©_ $avol. 15, no. 1 (Jan. 1994)-

500 $aTitle from cover.

510 1 $aExcerpta medica

510 2 $aBiological abstracts$x0006-3169
510 2 $aIndex medicus$x0019-3879

650 2 $aAnkle$vperiodicals.

650 2 $aAnkle Joint$vperiodicals.

650 2 $aFoot$vperiodicals.

650 2 $aFoot Diseases$vperiodicals.

650 2 $aOrthopedics$vperiodicals.

710 2 $aAmerican Orthopaedic Foot and Ankle Society.
710 2 $aSwiss Foot and Ankle Society.

780 00 $tFoot & ankle$x0198-0211$w(DLC) 81642437

997 $aMARCIVE

LEADER ©3050cas a2200769 a 4500

https://search.library.wisc.edu/catalog/999728431802121/staff 2/6



11/28/25, 12:01 PM Staff details - Foot & ankle international - UW-Madison Libraries

001 991021971720502122

005 20251126152255.0

006 m o d

007 cr#tun|[[[[][]]

008 050614c19949999caumr pso (%] aldeng c
o010 $a 2008215765

015 $aGBB3A7976%2bnb
016 7/ $2016552645%$2Uk

022 $a1944-7876

023 0O $21071-1007%$22

029 0O $a0CLCS$b8356

029 0 $a0CLCS$bOP-40161
029 1 $aAU@$b000O43275107
029 1 $aNZ1$b16072934

029 1 $aUKMGB$b016552645

029 1 $aAU@$b000070416859

035 $a(0CoLC)60626764

035 $a(CONSER) 2008215765

035 $a(CKB)954925603741

035 $a(EXLCZ)99954925603741

040 $a0CLCS$beng$cOCLCS$AOCLCS$ANSD$dBUF$dOCLCQ$dAOCLCO$dBUF$dOCLCF$dOC
042 $apcc$ansdp

https://search.library.wisc.edu/catalog/999728431802121/staff 3/6



11/28/25, 12:01 PM

060

082

130

222

245

246

246

260

260

260

310

336

337

338

362

500

538

588

588

650

650

650

Staff details - Foot & ankle international - UW-Madison Libraries

$aW1$bFO511RM
$a617%$214%1https://id.oclc.org/worldcat/ddc/E3YM8MMTVgYPgDmxF4cHNS
$aFoot & ankle international (Online)

$aFoot & ankle international$b(Online)

$aFoot & ankle international /$cAmerican Orthopaedic Foot and Ankl
$aFoot and ankle international

$aFoot & ankle

$aBaltimore, MD :$bWilliams & Wilkins

$3<July 2008-Dec. 2012> :$aBrooklandville, Md. :$bData Trace Pub.
$3<2013-> :$aThousand Oaks, CA :$bSage Publications

$aMonthly

$atext$btxt$2rdacontent

$acomputer$bc$2rdamedia

$aonline resource$bcr$2rdacarrier

$aBegan with vol. 15, no. 1 (Jan. 1994).

$aRefereed/Peer-reviewed

$aMode of access: World Wide Web.

$avol. 20, #1 (Jan. 1999); title from title screen (publisher's We
$avol. 34, no. 2 (Feb. 2013) (Sage journals, viewed March 15, 2013
$aFoot$xAbnormalities$vPeriodicals.
$aAnkle$xAbnormalities$vPeriodicals.

$a0Orthopedics$vPeriodicals.

545
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11/28/25, 12:01 PM

650 2
650 2
650 2
650 2
650 7
650 7
650 7
650 7
650 7
650 7
655 2
655 7
655 7
655 7
710 2
710 2
776 08
780 00
906
MMS IDs

Document ID:

Staff details - Foot & ankle international - UW-Madison Libraries

$aAnkle

$aAnkle Injuries

$aFoot

$aFoot Injuries
$aAnkle$xAbnormalities.$2fast$0(0CoLC)fst00809673
$aFoot$xAbnormalities.$2fast$0(0CoLC)fst00931269
$a0rthopedics.$2fast$0(0CoLC)fst01048565
$aTurmell$2thub

$aPeus$2thub

$aFerides i lesions$2thub

$aPeriodical
$aPeriodicals.$2fast$0(0CoLC)fst01411641
$aPeriodicals.$21lcgft

$aRevistes electroniques$2thub

$aAmerican Orthopaedic Foot and Ankle Society.$lhttps://id.oclc.or

$aSwiss Foot and Ankle Society.$1https://id.oclc.org/worldcat/enti

$x1071-1007
$tFoot and Ankle$w(CKB)954927627227

$aJOURNAL

546
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11/28/25, 12:01 PM

999728431802121

Network Electronic IDs:

9911025754602121

Network Physical IDs:

999728431802121

mms_mad_ids:

Staff details - Foot & ankle international - UW-Madison Libraries

9929267793602122, 991021971720502122

mms_ec_ids:
99925246954802134
mms_gb_ids:
991007120727102123
mms_Ic_ids:
991016480375402125
mms_osh _ids:
991005125295302126
mms_rf ids:
991013805796802129
mms_sf ids:
991014914643102130
mms_st_ids:
991013573429702131
mms_sup_ids:
99916461324402132
mms_ww _ids:

991015510484702133

https://search.library.wisc.edu/catalog/999728431802121/staff

547

6/6



Hall-Ellis Declaration — Patent 12,274,481
Paragon 28, Inc. v. Treace Medical Concepts, Inc.

Attachment 7B



Ankle Joint mMesH Descriptor Data 2025

Details Qualifiers MeSH Tree Structures Concepts

MeSH Heading

Ankle Joint

Tree Number(s)
A02.835.583.378.062

Unique ID

D000843

RDF Unique Identifier
http://id.nIm.nih.gov/mesh/D000843
Annotation

primates only; differentiation from ANKLE
Scope Note

The joint that is formed by the inferior articular and malleolar articular surfaces of the TIBIA; the malleolar articular surface of

the FIBULA; and the medial malleolar, lateral malleolar, and superior surfaces of the TALUS.

Entry Term(s)

Ankle Syndesmosis

Articulatio talocruralis

Distal Tibiofibular Joint

Inferior Tibiofibular Joint

Talocrural Joint

Tibiofibular Ankle Syndesmosis

Tibiofibular Syndesmosis

See Also

Ankle

Public MeSH Note

65; /injuries was ANKLE JOINT/injuries 1965-91
Online Note

use ANKLE INJURIES to search ANKLE JOINT/injuries 1966-91
History Note

65; /injuries was ANKLE JOINT/injuries 1965-91
Entry Combination

injuries:Ankle Injuries

Date Established

1965/01/01

Date of Entry

1999/01/01

Revision Date

2017/02/24
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Connect with NLM National Library of Medicine Web Policies
8600 Rockville Pike FOIA
Bethesda, MD 20894 HHS Vulnerability Disclosure

NLM Support Center
Accessibility
Careers

NLM | NIH | HHS | USA.gov
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11/28/25, 12:04 PM about:blank

Bibliographic Record - OCLC Number: 28552032

LDR  Record Status 'c’ - Corrected or revised
Type of Record 'a’' - Language material
Bibliographic Level 's' - Serial
Type of Control " '~ No specified type of control
Encoding Level "'~ Full level

Descriptive Cataloging Form 'a' - AACR2

001 28552032
005 20251105200603.3

008 Date Entered on File '930802'
Type of Date/Publication Status 'c" - Continuing resource currently published
Datel/Beginning Date of Publication '1994'
Date2/Ending Date of Publication '9999'
Place of Publication, Production, or Execution Code 'mdu' - Maryland
Frequency 'm' - Monthly
Regularity 'r' - Regular
Type of Continuing Resource 'p' - Periodical
Form of Original Item " '~ None of the following

1

Form of Item ' - None of the following

Nature of Entire Work " '- No specified nature of entire work
Nature of Contents v

1

Government Publication '- Not a government publication

Conference Publication '9' - Not a conference publication
Original Alphabet or Script of Title 'a' - Basic Roman

Entry Convention '9' - Successive entry

Language Code 'eng' - English

Modified Record " '- Record is not modified
Cataloging Source Code 'c¢' - Cooperative cataloging program

010 sn 93002850

040 NSD $b eng $¢ NSD $d CAS $d NSD $d HUL $d WAU $d DLC $d NLM $d EYM $d SYS
$d OCLCQ $d NLGGC $d NSD $d AU@ $d OCLCQ $d UKMGB $d NLM $d CUS $d OCLC
F $d CUS $d OCLCO $d OCLCQ $d OCLCO $d PRB $d OCLCQ $d IOC $d OCLCO $d OC
LCQ $d OCLCA $d GILDS $d OCLCA $d OCLCL $d CGU $d OCLCL $d OCLCQ

012 $1 9403 Sk 1 $1 1 $Sm 1

016 7 9433869 $2 DNLM
016 7 SR0079016 $2 DNLM
016 7 012115812 $2 Uk

016 7 000025085905 $2 AU

019 316296761 $a 1057983814 $a 1064397865 $a 1202856819 $a 1242780568 $a 1246536086
022 1071-1007 $2 2

023 0 1071-1007 $2 2

030 FAINE4

032 552390 $b USPS

037 $b Williams & Wilkins, 428 E. Preston St., B5%12timore, MA 21202

about:blank 1/3
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11/28/25, 12:04 PM about:blank

042
050
060
082
210
222
245

246
246
246
260
260
300
310
336
337
338
362
500
530
650
650
650
650
650
650
650
650
650
650
650
650
650
650
650
650
655
655
655
710

710

nsdp $a pcc
1 4 RD781
00 WI $b FO511RM
10617 $2 12 $1 https://id.oclc.org/worldcat/ddc/E3YMSEMMTVgYPgDmxF4cHh8XGcP
0 Foot ankle int.
0 Foot & ankle international

0 0 Foot & ankle international / $¢ American Orthopaedic Foot and Ankle Society [and] Swiss Foot and
Ankle Society.

3 0 Foot and ankle international
3 0 Foot and ankle
1 7 Foot & ankle
Baltimore, MD : $b Williams & Wilkins, $¢ ©1994-
3 2013-; $a Thousand Oaks, CA : $b Sage Publications
volumes : $b illustrations, portraits ; $¢ 28 cm
Monthly
text $b txt $2 rdacontent
unmediated $b n $2 rdamedia
volume $b nc $2 rdacarrier
0 Vol. 15, no. 1 (Jan. 1994)-
Title from cover.
Also issued online.
0 Foot $x Abnormalities $v Periodicals.
0 Ankle $x Abnormalities $v Periodicals.
0 Orthopedics $v Periodicals.
2 Ankle.
2 Ankle Injuries.
2 Foot.
2 Foot Injuries.
6 Pied $x Malformations $v Périodiques.
6 Cheville $x Malformations $v Périodiques.
6 Orthopédie $v Périodiques.
6 Pied $x Maladies.
7 Ankle $x Abnormalities. $2 fast $0 (OCoLC)fst00809673
7 Foot $x Abnormalities. $2 fast $0 (OCoLC)fst00931269
7 Orthopedics. $2 fast $0 (OCoLC)fst01048565
1 7 Voeten. $2 gtt
1 7 Enkels. $2 gtt
2 Periodical.
7 Periodicals. $2 fast $0 (OCoLC)fst01411641
7 Periodicals. $2 lcgft

2 American Orthopaedic Foot and Ankle Society. $1 https://id.oclc.org/worldcat/entity/E39QH7JmgKT
CkXpQXY9BhmCgWt

2 Swiss Foot and Ankle Society. $1 https://id.oclc.org/worldcat/entity/E39QH7Jmq6p4TKIC6WdyrtQf
kt

553
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11/28/25, 12:04 PM about:blank

776

776
780
850
856
856

891
891
029
029
029
029
029
029
029
029

1 $t Foot & ankle international (Online) $x 1944-7876 $w (DLC) 2008215765 $w (OCoLC)6062676
4

0 8 S$i Online version: $t Foot & ankle international $w (OCoLC)752907905

00 $t Foot & ankle $x 0198-0211 $w (DLC) 81642437 $w (OCoLC)6182855
DNLM $a MBCo $a MiU $a MoSW-M $a WaU

4 1 S$u http://journals.sagepub.com/home/fai/

41 $Su http://www.datatrace.com/e-chemtracts/emailurl. html?http://www.newslettersonline.com/user/use
r.fas/s=563/fp=20/tp=37?T=open_non_issue,5167,3&P=non_issue

12 %9 853 88 1 $a v. $b no. Su 12 $v r $i (year) $j (month) $w m $x 01
40 89 863 $8 1 $a <I15>- $i <1994>- $x provisional

1 AU@ $b 000010453590

AU@ $b 000023041294

AU@ $b 000025085905

NLGGC $b 11136986X

NLM $b 9433869

NZ1 $b 12454468

NZ1 $b 5082344

UKMGB $b 012115812

Pt e e e e e
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MARC record
LC controlno.: sh2007006032

IF-’ce:::r:alink: https://lccn.loc.gov/sh2007006032 (link opens in a new tab)

000 00549cz a2200181n 4500

001 sh2007006032

005 20250804135917.0

003 DLC

008 070801 | anannbabn |n ana

010 $a sh2007006032

035 $a (DLC)7252303

035 $a (DLC)sh2007006032

035 $a (DLC)362756

040 $a DLC $b eng $c DLC

150 $a Foot $x Abnormalities $v Periodicals

667 $a Record generated for validation purposes.

670 $a Work cat.: Foot & ankle, c1980-1993

999 f $i a02e1f6a-64cc-4eec-b582-ef3465f60e48 $s 9921bf1d-ed38-4b4f-a3f7-
890bf7076696
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MARC record
LC controlno.: sh2007005372

IF-’ce:::r:alink: https://lccn.loc.gov/sh2007005372 (link opens in a new tab)

000 00550cz a2200181n 4500

001 sh2007005372

005 20250804135916.5

003 DLC

008 070716 | anannbabn |n ana

010 $a sh2007005372

035 $a (DLC)7235666

035 $a (DLC)sh2007005372

035 $a (DLC)362066

040 $a DLC $b eng $c DLC

150 $a Ankle $x Abnormalities $v Periodicals

667 $a Record generated for validation purposes.

670 $a Work cat.: Foot & ankle, c1980-1993

999 f $i fdbb5be8-cd27-47dd-989c-9eae7fbf2424 $s fcca5209-4ef4-4b6d-af15-
b84c20c138f4
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Ankle Injuries MeSH Descriptor Data 2025

Details Qualifiers MeSH Tree Structures Concepts

MeSH Heading

Ankle Injuries

Tree Number(s)

C26.558.100

Unique ID

D016512

RDF Unique Identifier
http://id.nIm.nih.gov/mesh/D016512
Annotation

consider also TARSAL BONES /inj
Scope Note

Harm or hurt to the ankle or ankle joint usually inflicted by an external source.
Entry Version

ANKLE INJ

Entry Term(s)

Ankle Sprains

Injuries, Ankle

Syndesmotic Injuries

NLM Classification #

WE 882

Previous Indexing

Ankle/injuries (1966-1991)

Public MeSH Note

92; was ANKLE/injuries 1966-91
Online Note

use ANKLE INJURIES to search ANKLE/injuries 1966-91
History Note

92; was ANKLE/injuries 1966-91
Date Established

1992/01/01

Date of Entry

1991/05/31

Revision Date

2013/07/08

Connect with NLM National Library of Medicine Web Policies
8600 Rockville Pike FOIA

Bethesda, MD 20894 560 HHS Vulnerability Disclosure

page delivered in 0.135s



NLM Support Center
Accessibility
Careers

NLM | NIH | HHS | USA.gov
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Foot Injuries MeSH Descriptor Data 2025

Details Qualifiers MeSH Tree Structures Concepts

MeSH Heading

Foot Injuries

Tree Number(s)

C26.558.300

Unique ID

D018409

RDF Unique Identifier
http://id.nIm.nih.gov/mesh/D018409

Annotation

general or unspecified; prefer specifics; consider also /inj with specific sites of foot
Scope Note

General or unspecified injuries involving the foot.
Entry Version

FOOT INJ

Entry Term(s)

Injuries, Foot

Turf Toe

Previous Indexing

Foot/injuries (1966-1994)

Public MeSH Note

95; was FOOT/injuries 1966-94

Online Note

use FOOT INJURIES to search FOOT/injuries 1966-94
History Note

95; was FOOT/injuries 1966-94

Date Established

1995/01/01
Date of Entry
1994/06/28
Revision Date
2016/02/26
Connect with NLM National Library of Medicine Web Policies
8600 Rockville Pike FOIA
Bethesda, MD 20894 HHS Vulnerability Disclosure

NLM Support Center
Accessibility 563
Careers

page delivered in 0.167s



NLM | NIH | HHS | USA.gov
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LDR

01579cas a2200517 a 4500

001 998174893406676

005 20250227142239.0

007 cricn#|[11]

008 961219¢19969999pauqr p 0||| Oeng

010 __| asn 95005854

022 __|a1083-751511083-75159PY7(Print)

022 __ | a1558-19349EN7(Electronic)

035 199615073

040 __| aDNLMcDNLM

041 0_| aeng

044 __ | 9United States

060 00 | aW1bFO511RR

210 10 | aFoot Ankle Clin2DNLM

222 _0 | aFoot and ankle clinics

245 00 | aFoot and ankle clinics.

260 __| aPhiladelphia :bW.B. Saunders,cc1996-
300 __|aw.:bill.

310 __ | aQuarterly

336 __ | atextbtxt2rdacontent

337 __ | aunmediatedbn2rdamedia

338 __| avolumebnc2rdacarrier

362 0_| aVol. 1, no. 1 (Sept. 1996)-

500 __| aEach issue has also a distinctive title.
510 1_|91aMEDLINEbv5n1, Mar. 2000-

510 1_]91aPubMedbv5n1, Mar. 2000-

510 1_] alndex medicus

530 __| aAlsoissued online.

650 _2 | aAnkle Injuries

650 _2 | aFoot Diseases

650 _2 | aFoot Injuries

655 _2 | aPeriodical

856 4_ | uhttps://www.sciencedirect.com/journal/foot-and-ankle-clinics
911 __| aElectronic and print, print canceled 2018
914 __| aPorticobCurrent to 2025 as of 20250227cISSN_10837515
935 __| a(DNLM)817489-nlmdb

995 __ | aAUTHb19961219¢cREVd20250227

996 __ | aNOTCNSRb20000101

998 __ | aERMSLC 108649b20081003

999 __|aAUTH

035 __| a(DNLM)SR0085591(s)

566




035 |_|a(OCoLC)32877539
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11/28/25, 12:05 PM about:blank

Bibliographic Record - OCLC Number: 32877539

LDR

001
005
008

010
040

012

016 7
016 7
016 7

019

022 0
023 0

032
037
042

Record Status 'c' - Corrected or revised

Type of Record 'a’' - Language material

Bibliographic Level 's' - Serial

Type of Control " '- No specified type of control

Encoding Level " '~ Full level

Descriptive Cataloging Form 'a' - AACR2

32877539

20251105200603.7

Date Entered on File '950726'

Type of Date/Publication Status 'c" - Continuing resource currently published
Datel/Beginning Date of Publication '1996'

Date2/Ending Date of Publication '9999'

Place of Publication, Production, or Execution Code 'pau' - Pennsylvania
Frequency 'q" - Quarterly

Regularity 'r' - Regular

Type of Continuing Resource 'p' - Periodical

Form of Original Item " '~ None of the following

1

Form of Item ' - None of the following

Nature of Entire Work " '- No specified nature of entire work
Nature of Contents v

1

Government Publication '- Not a government publication

Conference Publication '9' - Not a conference publication
Original Alphabet or Script of Title 'a' - Basic Roman

Entry Convention '9' - Successive entry

Language Code 'eng' - English

Modified Record " '- Record is not modified
Cataloging Source Code 'c¢' - Cooperative cataloging program
sn 95005854

NSD $b eng $¢ NSD $d NLM $d NSD $d NLM $d OCLCQ $d NSD $d AU@ $d OCLCQ $d

UKMGB $d OCLCF $d OCLCO $d OCLCQ $d OCLCO $d OCLCL $d OCLCQ
$i9612 8k 1 811 8m 1

9615073 $2 DNLM

SR0085591 $2 DNLM

008533515 $2 Uk

1063258787

1083-7515 $2 1

1083-7515 $2 1

016368 $b USPS

$b W.B. Saunders Company, Periodicals Fulfillment, Orlando, FL 32887-4800 $¢ $99.00
nsdp $a pcc

060 00WI $b FO511RR
082 10616 $2 12 $1 https://id.oclc.org/worldcat/ddc/E3JgreHwDwT3D4ty3F7FPPcp7d

about:blank
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11/28/25, 12:05 PM about:blank
210 0 Foot ankle clin.
222 0 Foot and ankle clinics
245 00 Foot and ankle clinics.
260 Philadelphia : $b W.B. Saunders, $¢ ©1996-
300 volumes : $b illustrations
310 Quarterly
336 text $b txt $2 rdacontent
337 unmediated $b n $2 rdamedia

338 volume $b nc $2 rdacarrier

362 0 Vol. 1,no. 1 (Sept. 1996)-

500 Each issue has also a distinctive title.
530 Also issued online.

650 0 Ankle $x Wounds and injuries $v Periodicals.

650 0 Foot $x Diseases $v Periodicals.

650 0 Foot $x Wounds and injuries $v Periodicals.

650 2 Ankle Injuries.

650 2 Foot Diseases.

650 2 Foot Injuries.

650 6 Pied $x Lésions et blessures $v Périodiques.

650 6 Cheville $x Lésions et blessures $v Périodiques.

650 6 Pied $x Maladies $v Périodiques.

650 7 Ankle $x Wounds and injuries. $2 fast $0 (OCoLC)fst00809687
650 7 Foot $x Diseases. $2 fast $0 (OCoLC)fst00931290

650 7 Foot $x Wounds and injuries. $2 fast $0 (OCoLC)fst00931336
655 2 Periodicals.

655 7 Periodicals. $2 fast $0 (OCoLC)fst01411641

776 1 $t Foot and ankle clinics (Online) $x 1558-1934 $w (DLC) 2005213173
850 DNLM

856 41 Su http://www.foot.theclinics.com/

029 1 AU@ $b 000011867824
029 1 AU@ $b 000053310029
029 1 GEBAY $b 6488074
029 1 NLM $b 9615073

029 1 ZWZ $b 040343863
029 1 UKMGB $b 008533515
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MARC record
LC controlno.: sh 85050368

IF-’ce:::r:alink: https://lccn.loc.gov/sh85050368 (link opens in a new tab)

000 00610nz a2200205n 4500

001 sh 85050368

005 20250804133017.2

003 DLC

008 860211i| anannbabn |a ana

010 $a sh 85050368

035 $a (DLC)sh 85050368

035 $a (DLC)48716

040 $a DLC $c DLC $d DLC

0530 $a RC951

150 $a Foot $x Diseases

450 $a Foot diseases

550 $a Podiatry

670 $a MESH $b (Foot diseases)

681 $i Example under $a Pathology; $i and under reference from $a Diseases of the
heart, [foot, etc.]

999 f f $i b71949d9-1f49-445e-8d48-16b6a937c4f6 $s 95a88f92-1815-4402-9af9-

59dff3a2ec37
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MARC record
LC controlno.: sh 85050397

IF-’ce:::r:alink: https://lccn.loc.gov/sh85050397 (link opens in a new tab)

000 00474cz a2200169n 4500

001 sh 85050397

005 20250804133017.6

003 DLC

008 860211i| anannbabn |n ana

010 $a sh 85050397

035 $a (DLC)sh 85050397

035 $a (DLC)48745

040 $aDLC $c DLC $d DLC

0530 $a RD563

150 $a Foot $x Wounds and injuries

681 $i Example under $a Wounds and injuries

999 f f $i 5f5f9368-84b3-40dc-9f8c-8b144ff7483b $s 3229dade-bbc2-4261-8f92-
52ba570c0fa7
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Foot Diseases MesH Descriptor Data 2025

Details Qualifiers MeSH Tree Structures Concepts

MeSH Heading

Foot Diseases

Tree Number(s)

C05.360

C17.800.321

Unique ID

D005534

RDF Unique Identifier
http://id.nIm.nih.gov/mesh/D005534
Annotation

skin disease on foot = FOOT DERMATOSES; neoplasms of foot: coordinate FOOT DISEASES with appropriate neoplasm
terms

Scope Note

Anatomical and functional disorders affecting the foot.
Entry Version

FOOT DIS

Date Established

1966/01/01

Date of Entry

1999/01/01

Revision Date

2016/04/26

page delivered in 0.19s

Connect with NLM National Library of Medicine Web Policies
8600 Rockville Pike FOIA
Bethesda, MD 20894 HHS Vulnerability Disclosure

NLM Support Center
Accessibility
Careers

NLM | NIH | HHS | USA.gov
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Ankle Injuries MeSH Descriptor Data 2025

Details Qualifiers MeSH Tree Structures Concepts

MeSH Heading

Ankle Injuries

Tree Number(s)

C26.558.100

Unique ID

D016512

RDF Unique Identifier
http://id.nIm.nih.gov/mesh/D016512
Annotation

consider also TARSAL BONES /inj
Scope Note

Harm or hurt to the ankle or ankle joint usually inflicted by an external source.
Entry Version

ANKLE INJ

Entry Term(s)

Ankle Sprains

Injuries, Ankle

Syndesmotic Injuries

NLM Classification #

WE 882

Previous Indexing

Ankle/injuries (1966-1991)

Public MeSH Note

92; was ANKLE/injuries 1966-91
Online Note

use ANKLE INJURIES to search ANKLE/injuries 1966-91
History Note

92; was ANKLE/injuries 1966-91
Date Established

1992/01/01

Date of Entry

1991/05/31

Revision Date

2013/07/08

Connect with NLM National Library of Medicine Web Policies
8600 Rockville Pike FOIA

Bethesda, MD 20894 578 HHS Vulnerability Disclosure

page delivered in 0.135s



NLM Support Center
Accessibility
Careers

NLM | NIH | HHS | USA.gov
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Foot Injuries MeSH Descriptor Data 2025

Details Qualifiers MeSH Tree Structures Concepts

MeSH Heading

Foot Injuries

Tree Number(s)

C26.558.300

Unique ID

D018409

RDF Unique Identifier
http://id.nIm.nih.gov/mesh/D018409

Annotation

general or unspecified; prefer specifics; consider also /inj with specific sites of foot
Scope Note

General or unspecified injuries involving the foot.
Entry Version

FOOT INJ

Entry Term(s)

Injuries, Foot

Turf Toe

Previous Indexing

Foot/injuries (1966-1994)

Public MeSH Note

95; was FOOT/injuries 1966-94

Online Note

use FOOT INJURIES to search FOOT/injuries 1966-94
History Note

95; was FOOT/injuries 1966-94

Date Established

1995/01/01
Date of Entry
1994/06/28
Revision Date
2016/02/26
Connect with NLM National Library of Medicine Web Policies
8600 Rockville Pike FOIA
Bethesda, MD 20894 HHS Vulnerability Disclosure

NLM Support Center
Accessibility 581
Careers

page delivered in 0.167s



NLM | NIH | HHS | USA.gov
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LEADER 03222cas a2200853 a 4500

001
005
008
010
015
0167
0167
019
0220
0230
0291
0291
0291
0291
0291
0291
0291
0291
0291
0291
0291
032
035
037

040

042
043
05000
06000
08200
2100
2220
24500
24618
2461
260

11313651

20251107151440.4

860321¢c19869999pauqr 0 aleng c

$a 86643213 $2 2005201925

$a GB8817364 $2 bnb

$a 8604974 $2 DNLM

$a SR0056206 $2 DNLM

$a 56890144 $a 1051561645 $a 1056938285 $a 1226063254
$a 0891-8422 $y 0742-0668 $z 1559-6486 $2 1
$a2 0891-8422 $2 1

$a AU@ $b 000004684678

$a AU@ $b 000023036562

$a AU@ $b 000028662231

$a AU@ $b 000043638890

$a AU@ $b 000053310012

$a NLGGC $b 865337578

$a NLM $b 8604974

$a NZ1 $b 3660689

$a ZWZ $b 039989895

$a NZ1 $b 207449

$a NLNZL $b 992074493502836

$a 000707 $b USPS

$a (OCoLC)13324960

$b W.B. Saunders, West Washington Square, Philadelphia, PA 19105

$a CLU $b eng $c CLU $d NLM $d DLC $d NST $d DLC $d NST $d NSD $d NST $d NSD $d
OCLCQ $d NSD $d DLC $d NLM $d NSD $d DLC $d OCLCQ $d CUX $d OCLCF $d OCLCO
$d DLC $d OCLCQ $d AU@ $d OCLCO $d OCLCQ

$a pcc $ansdp

$a RD563 $b .C63

$a W1 $b CL831DE

$a617/.585/005 $2 19

$a Clin. podiatr. med. surg.

$a Clinics in podiatric medicine and surgery

$a Clinics in podiatric medicine and surgery.

$a Podiatric medicine and surgery

$i Vols. for 2004- called: $a Clinics in podiatric medicine and surgery of North America
$3 1986- : $a Philadelphia : $b W.B. Saunders, $c ©1986-
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2603
300
310
336
337
338
3620
500
530
6500
6500
65012
65012
6507
6507
6512
653
653
655 2
6557

7761

77608
78000
850
85941
906
590
890
920
984
991
992

999 ff

$3 <2014-> $a New York, NY : $b Elsevier Inc.

$a 18 volumes : $b illustrations, portraits ; $¢ 24 cm
$a Quarterly

$a text $b txt $2 rdacontent

$a unmediated $b n $2 rdamedia

$a volume $b nc $2 rdacarrier

$aVol. 3, no. 1 (Jan. 1986)-

$a Each volume has also a distinctive title.

$a Also issued online.

$a Podiatry $v Periodicals.

$a Foot $x Surgery $v Periodicals.

$a Podiatry.

$a Foot $x surgery.

$a Foot $x Surgery. $2 fast $0 (OCoLC)fst00931326
$a Podiatry. $2 fast $0 (OCoLC)fst01067635

$a North America.

$a Health and medical sciences

$a Man $a Feet $a Diseases

$a Periodical.

$a Periodicals. $2 fast $0 (OCoLC)fst01411641

$t Clinics in podiatric medicine and surgery (Online) $x 1558-2302 $w (DLC) 2005213182
$w (OCoLC)61680715

$i Online version: $t Clinics in podiatric medicine and surgery $w (OCoLC)732993715
$t Clinics in podiatry $x 0742-0668 $w (DLC) 84646078 $w (OCoLC)10255369
$a CU-AM $a CU-SM $a DLC $a DNLM $a laU $a NNNAM $a WaU

$u http://www.podiatric.theclinics.com/

$a 7 $b cbc $c serials $d 3 $e ncip $f 19 $g n-oclcserc

$a SERBIB/SERLOC merged record

$a Clinics in podiatric medicine and surgery. Philadelphia. $i 86-643213

$a Keep 1

$a srvf $d 2000-12-08

$b c-GenColl $h RD563 $i .C63 $w SERIALS

$b Ser $w SERLOC

$s 7f538697-e18f-4147-adaa-69a42966¢ccc2 $i 7b9758f8-f8e2-5e47-850e-
86b323097772
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12/26/25, 8:43 AM about:blank

Bibliographic Record - OCLC Number: 13324960

LDR

001
005
008

010
040

012

about:blank

Record Status 'c' - Corrected or revised

Type of Record 'a’' - Language material

Bibliographic Level 's' - Serial

Type of Control ' '~ No specified type of control

Encoding Level " '~ Full level

Descriptive Cataloging Form 'a' - AACR2

13324960

20251105200604.7

Date Entered on File '860321'

Type of Date/Publication Status 'c" - Continuing resource currently published
Datel/Beginning Date of Publication '1986'

Date2/Ending Date of Publication '9999'

Place of Publication, Production, or Execution Code 'pau' - Pennsylvania
Frequency 'q' - Quarterly

Regularity 'r' - Regular

Type of Continuing Resource ' '- None of the following

1

Form of Original Item ' - None of the following

1

Form of Item ' - None of the following

Nature of Entire Work " '- No specified nature of entire work
Nature of Contents "

1

Government Publication '- Not a government publication

Conference Publication '9' - Not a conference publication
Original Alphabet or Script of Title 'a' - Basic Roman

Entry Convention '9' - Successive entry

Language Code 'eng' - English

Modified Record " '- Record is not modified
Cataloging Source Code 'c' - Cooperative cataloging program

86643213 $z 2005201925

CLU $b eng $c¢ CLU $d NLM $d DLC $d NST $d DLC $d NST $d NSD $d NST $d NSD $d OCLCQ $d NSD $d DLC $d NLM
$d NSD $d DLC $d OCLCQ $d CUX $d OCLCF $d OCLCO $d DLC $d OCLCQ $d AU@ $d OCLCO $d OCLCQ

3$i 86128k 1 $Ip $m 1

587
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12/26/25, 8:43 AM about:blank

015
016
016
019
022
023
032
037
042
043
050
060
082
210
222
245
246
246
260
260
300
310
336
337
338
362
500
530
650
650
650
650
651

GB8817364 $2 bnb
7 8604974 $2 DNLM
7 SR0056206 $2 DNLM
56890144 $a 1051561645 $a 1056938285 $a 1226063254
0 0891-8422 Sy 0742-0668 $z 1559-6486 $2 1
0 0891-8422 $2 1
000707 $b USPS
$b W.B. Saunders, West Washington Square, Philadelphia, PA 19105
pcc $a nsdp

0 0 RD563 $b .C63
00 W1 $b CL831DE
00617/.585/005 $2 19
0 Clin. podiatr. med. surg.
0 Clinics in podiatric medicine and surgery
0 0 Clinics in podiatric medicine and surgery.
1 8 Podiatric medicine and surgery
1 S$i Vols. for 2004- called: $a Clinics in podiatric medicine and surgery of North America
$3 1986- : $a Philadelphia : $b W.B. Saunders, $¢ ©1986-
3 $3 <2014-> $a New York, NY : $b Elsevier Inc.
18 volumes : $b illustrations, portraits ; $¢ 24 cm
Quarterly
text $b txt $2 rdacontent
unmediated $b n $2 rdamedia
volume $b nc $2 rdacarrier
0 Vol. 3, no. 1 (Jan. 1986)-
Each volume has also a distinctive title.
Also issued online.
0 Podiatry $v Periodicals.
0 Foot $x Surgery $v Periodicals.
1 2 Podiatry.
1 2 Foot $x surgery.
2 North America.

588
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650
650
653
653
655
655
776
776
780
850
856
029
029
029
029
029
029
029
029
029
029
029

1

41 $u http://www.podiatric.theclinics.com/

bt b e e e e e e ek e

about:blank

7 Foot $x Surgery. $2 fast $0 (OCoLC)fst00931326
7 Podiatry. $2 fast $0 (OCoLC)fst01067635

Health and medical sciences
Man $a Feet $a Diseases

2 Periodical.
7 Periodicals. $2 fast $0 (OCoLC)fst01411641

$t Clinics in podiatric medicine and surgery (Online) $x 1558-2302 $w (DLC) 2005213182 $w (OCoLC)61680715
0 8 $i Online version: $t Clinics in podiatric medicine and surgery $w (OCoLC)732993715

0 0 $t Clinics in podiatry $x 0742-0668 $w (DLC) 84646078 $w (OCoLC)10255369

about:blank

CU-AM $a CU-SM $a DLC $a DNLM $a [aU $a NNNAM $a WaU

AU@ $b 000004684678
AU@ $b 000023036562
AU@ $b 000028662231
AU@ $b 000043638890
AU@ $b 000053310012
NLGGC $b 865337578
NLM $b 8604974

NZ1 $b 3660689

ZWZ $b 039989895
NZ1 $b 207449
NLNZL $b 992074493502836
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Staff details - The journal of foot and ankle surgery - UW-Madison Libraries

MARC Bibliographic Record

LEADER

001

005

006

007

008

010

016

016

016

022

023

029

029

029

029

029

029

029

029

03064cas a2200793 a 4500

991021975490902122

20251105213014.0

m o d

crenul [[[]]]]

021023¢19939999moubr pso
$a 2002213269

7 $22102633-6$2DE-600

7 $aSR0076946$2DNLM

7 $2012433868%2Uk
$al1542-2224

(%] $a1067-2516%$2]j

1 $aAU@$b000024168319

1 $aAU@$b000O43709187

1 $aAU@$b000B43829991

1 $aAU@$b000044932653

1 $aAU@$b000B45723703

1 $aNZ1$b16239705

1 $aNZ1$b7257189

1 $a0CLCS$b31565

https://search.library.wisc.edu/catalog/9911025879602121/staff

%)
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029

029

029

029

035

035

035

035

035

035

037

040

042

060

082

130

222

245

260

300

310

336

00

10

Staff details - The journal of foot and ankle surgery - UW-Madison Libraries

$a0CLCS$bOP-4455

$aUKMGB$b012433868

$aZWzZ$b083136029

$aDKDLA$b820120-katalog:9910109786605765

$a(DE-599)ZDB2102633-6

$a(DE-599)2102633-6

$a(0CoLC)50849610

$a(CONSER) 2002213269

$a(CKB)954927726566

$a(EXLCZ)99954927726566

$bMosby, 6277 Sea Harbor Dr., Orlando, FL 32887$c$162.00 (Institut
$aNSD$beng$cNSD$AOCLCQ$APIT$dSBHSANSDSAOCLCQ$dVRCSAUQL$dOCLCQSdOPE
$apcc$ansdp

$alW1$bJ0652S
$a617%$213%1https://id.oclc.org/worldcat/ddc/E3YM8MMTVgYPgDmxF4cHNS
$aJournal of foot and ankle surgery (Online)

$aJournal of foot and ankle surgery$b(Online)

$aThe journal of foot and ankle surgery.

$aOrlando, FL :$bMosby

$al online resource

$aBimonthly

$atext$btxt$2rdacontent
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337

338

362

500

588

650

650

650

650

650

650

650

650

650

650

655

655

655

655

655

710

776

2

08

Staff details - The journal of foot and ankle surgery - UW-Madison Libraries

$acomputer$bc$2rdamedia
$aonline resource$bcr$2rdacarrier
$aPrint began with v. 32, no. 1 (Jan./Feb. 1993).

$aRefereed/Peer-reviewed

$avol. 64, no. 4 (Jul./Aug. 2025) (ScienceDirect, viewed July 31,

$aAnkle$xSurgery$vPeriodicals.
$aFoot$xSurgery$vPeriodicals.
$aAnkle$xsurgery

$aFoot$xsurgery
$aPied$xChirurgie$vPériodiques.
$aAnkle$xSurgery.$2fast$0(0CoLC)fst00809686
$aFoot$xSurgery.$2fast$0(0CoLC)fst00931326
$aChirurgie orthopédique.$2rasugam
$aPied.$2rasugam

$aCheville.$2rasuqgam

$aPeriodical
$aPeriodicals.$2fast$0(0CoLC)fst01411641

$aPeriodicals.$21lcgft

$aPériodique électronique (Descripteur de forme)$2rasugam
$aRessource Internet (Descripteur de forme)$2rasugam

$aAmerican College of Foot and Ankle Surgeons,$eissuing body.

$x1067-2516
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Staff details - The journal of foot and ankle surgery - UW-Madison Libraries

780 00 $tThe Journal of foot surgery$w(CKB)954927674396

MMSgﬂ§S $aJOURNAL

Document ID:

9911025879602121

Network Electronic IDs:

9911025879602121, 9913567518002121

Network Physical IDs:

mms_Ic_ids:
991016482763302125
mms_mad_ids:
991021975490902122
mms_osh _ids:
991004596210102126
mms_sf ids:
991015536223602130
mms_st_ids:
991013519966702131
mms_ww_ids:
991015831233202133
mms_plt_ids:

991013837562802128

594

https://search.library.wisc.edu/catalog/9911025879602121/staff

4/4



Hall-Ellis Declaration — Patent 12,274,481
Paragon 28, Inc. v. Treace Medical Concepts, Inc.

Attachment 14B

595
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Bibliographic Record - OCLC Number: 27182191

LDR

001
005
008

010
040

012
016
016
016
016
019
022
023 0
030

032

037

about:blank

NN

(e)

Record Status

Type of Record
Bibliographic Level
Type of Control
Encoding Level

27182191

20251105200619.6

Date Entered on File

Type of Date/Publication Status
Datel/Beginning Date of Publication
Date2/Ending Date of Publication

's' - Serial

about:blank

'c' - Corrected or revised
'a’' - Language material

" '~ No specified type of control
" '~ Full level
Descriptive Cataloging Form 'a' - AACR2

'921230'

'c" - Continuing resource currently published

'1993'
'9999'

Place of Publication, Production, or Execution Code 'mdu' - Maryland

Frequency

Regularity

Type of Continuing Resource
Form of Original Item

Form of Item

Nature of Entire Work
Nature of Contents
Government Publication
Conference Publication
Original Alphabet or Script of Title
Entry Convention

Language Code

Modified Record

Cataloging Source Code

sn 92006834

NSD $b eng $¢ NSD $d CAS $d NST $d WAU $d EYM $d NLM $d HUL $d SYS $d OCLCQ
$d PIT $d NSD $d OCLCQ $d CLU $d ITD $d OCLCQ $d AU@ $d UKMGB $d OCLCQ $d
OCLCO $d OCLCQ $d OCLCF $d OCLCO $d OCLCA $d DLC $d OCLCA $d OCLCQ $d O

CLCL $d OCLCQ

$i 9304 $§ 0 Sk 1 $1 1 $m 1
9308427 $2 DNLM
SR0076946 $2 DNLM
012433868 $2 Uk
012116839 $2 Uk

'v' - Bimonthly

'r' - Regular

'p' - Periodical

" '~ None of the following

1

' - None of the following

' ' - No specified nature of entire work

"

1

'- Not a government publication
'9' - Not a conference publication

'a' - Basic Roman

'0' - Successive entry

'eng' - English

" '- Record is not modified

'c¢' - Cooperative cataloging program

221526201 $a 995484954 $a 1053978593 $a 1063456326 $a 1089787521

1067-2516 $2 ]
1067-2516 $2 ]
JFSUEI

922540 $b USPS

$b Williams & Wilkins, 428 E. Preston St., Bsglécimore, MD 21202
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042
050
060
082
210
222
245
260
300
310
336
337
338
362
500
500
530
550
650
650
650
650
650
650
655
655
710

776

780
850
856
856
891
891
029
029
029
029
029
029
029
029

nsdp $a pcc
4 RD560
00 W1 $b JO652S
10617 $2 12 $1 https://id.oclc.org/worldcat/ddc/E3YMSEMMTVgYPgDmxF4cHh8XGcP
0 . foot ankle surg.
4 The Journal of foot and ankle surgery
0 4 The Journal of foot and ankle surgery.
Baltimore, MD : $b Williams & Wilkins, $¢ ©1993-
volumes : $b illustrations ; $¢ 28 cm
Bimonthly
text $b txt $2 rdacontent
unmediated $b n $2 rdamedia
volume $b nc $2 rdacarrier
0 Vol. 32, no. 1 (Jan./Feb. 1993)-
Title from cover.
Published: Baltimore, MD : Data Trace Pub., <1998->
Also issued in online version.
"Official journal of the American College of Foot and Ankle Surgeons."
0 Ankle $x Surgery $v Periodicals.
0 Foot $x Surgery $v Periodicals.
2 Ankle $x surgery.
2 Foot $x surgery.
7 Ankle $x Surgery. $2 fast $0 (OCoLC)fst00809686
7 Foot $x Surgery. $2 fast $0 (OCoLC)fst00931326
2 Periodical.
7 Periodicals. $2 fast $0 (OCoLC)fst01411641

2 American College of Foot and Ankle Surgeons. $1 https://id.oclc.org/worldcat/entity/E39QH7JmghfH
ftRmw3VbPc3FhR

1 $t Journal of foot and ankle surgery (Online) $x 1542-2224 $w (DLC) 2002213269 $w (OCoLC)50
849610

0 0 $t Journal of foot surgery $x 0449-2544 $w (DLC)sn 79006255 $w (OCoLC)3711674
DNLM $a MiU $a MoSW-M $a WaU

41 $u http://www.sciencedirect.com/science/journal/10672516

41 Su http://www.jfas.org

33 %9853 $8 1 $a v. $b no. $u 06 $v r $i (year) $j (month/month) $w b $x 01

40 %9 863 $8 1 $a <33> S$i <1994> $x provisional

1 AU@ $b 000009838820

AU@ $b 000023036808

AU@ $b 000053142085

NLGGC $b 106063979

NLM $b 9308427

NZ1 $b 3847676

ZWZ $b 04030227X

UKMGB $b 012116839

— e e e e e

597

about:blank 2/2



Hall-Ellis Declaration — Patent 12,274,481
Paragon 28, Inc. v. Treace Medical Concepts, Inc.

Attachment 9A

598



11/25/25, 1:36 PM

Bibliographic Record - OCLC Number: 27182191

LDR

001
005
008

010
040

012
016
016
016
016
019
022
023 0
030

032

037

about:blank

NN

(e)

Record Status

Type of Record
Bibliographic Level
Type of Control
Encoding Level

27182191

20251105200619.6

Date Entered on File

Type of Date/Publication Status
Datel/Beginning Date of Publication
Date2/Ending Date of Publication

's' - Serial

about:blank

'c' - Corrected or revised
'a’' - Language material

" '~ No specified type of control
" '~ Full level
Descriptive Cataloging Form 'a' - AACR2

'921230'

'c" - Continuing resource currently published

'1993'
'9999'

Place of Publication, Production, or Execution Code 'mdu' - Maryland

Frequency

Regularity

Type of Continuing Resource
Form of Original Item

Form of Item

Nature of Entire Work
Nature of Contents
Government Publication
Conference Publication
Original Alphabet or Script of Title
Entry Convention

Language Code

Modified Record

Cataloging Source Code

sn 92006834

NSD $b eng $¢ NSD $d CAS $d NST $d WAU $d EYM $d NLM $d HUL $d SYS $d OCLCQ
$d PIT $d NSD $d OCLCQ $d CLU $d ITD $d OCLCQ $d AU@ $d UKMGB $d OCLCQ $d
OCLCO $d OCLCQ $d OCLCF $d OCLCO $d OCLCA $d DLC $d OCLCA $d OCLCQ $d O

CLCL $d OCLCQ

$i 9304 $§ 0 Sk 1 $1 1 $m 1
9308427 $2 DNLM
SR0076946 $2 DNLM
012433868 $2 Uk
012116839 $2 Uk

'v' - Bimonthly

'r' - Regular

'p' - Periodical

" '~ None of the following

1

' - None of the following

' ' - No specified nature of entire work

"

1

'- Not a government publication
'9' - Not a conference publication

'a' - Basic Roman

'0' - Successive entry

'eng' - English

" '- Record is not modified

'c¢' - Cooperative cataloging program

221526201 $a 995484954 $a 1053978593 $a 1063456326 $a 1089787521

1067-2516 $2 ]
1067-2516 $2 ]
JFSUEI

922540 $b USPS

$b Williams & Wilkins, 428 E. Preston St., Bsglécimore, MD 21202
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042
050
060
082
210
222
245
260
300
310
336
337
338
362
500
500
530
550
650
650
650
650
650
650
655
655
710

776

780
850
856
856
891
891
029
029
029
029
029
029
029
029

nsdp $a pcc
4 RD560
00 W1 $b JO652S
10617 $2 12 $1 https://id.oclc.org/worldcat/ddc/E3YMSEMMTVgYPgDmxF4cHh8XGcP
0 . foot ankle surg.
4 The Journal of foot and ankle surgery
0 4 The Journal of foot and ankle surgery.
Baltimore, MD : $b Williams & Wilkins, $¢ ©1993-
volumes : $b illustrations ; $¢ 28 cm
Bimonthly
text $b txt $2 rdacontent
unmediated $b n $2 rdamedia
volume $b nc $2 rdacarrier
0 Vol. 32, no. 1 (Jan./Feb. 1993)-
Title from cover.
Published: Baltimore, MD : Data Trace Pub., <1998->
Also issued in online version.
"Official journal of the American College of Foot and Ankle Surgeons."
0 Ankle $x Surgery $v Periodicals.
0 Foot $x Surgery $v Periodicals.
2 Ankle $x surgery.
2 Foot $x surgery.
7 Ankle $x Surgery. $2 fast $0 (OCoLC)fst00809686
7 Foot $x Surgery. $2 fast $0 (OCoLC)fst00931326
2 Periodical.
7 Periodicals. $2 fast $0 (OCoLC)fst01411641

2 American College of Foot and Ankle Surgeons. $1 https://id.oclc.org/worldcat/entity/E39QH7JmghfH
ftRmw3VbPc3FhR

1 $t Journal of foot and ankle surgery (Online) $x 1542-2224 $w (DLC) 2002213269 $w (OCoLC)50
849610

0 0 $t Journal of foot surgery $x 0449-2544 $w (DLC)sn 79006255 $w (OCoLC)3711674
DNLM $a MiU $a MoSW-M $a WaU

41 $u http://www.sciencedirect.com/science/journal/10672516

41 Su http://www.jfas.org

33 %9853 $8 1 $a v. $b no. $u 06 $v r $i (year) $j (month/month) $w b $x 01

40 %9 863 $8 1 $a <33> S$i <1994> $x provisional

1 AU@ $b 000009838820

AU@ $b 000023036808

AU@ $b 000053142085

NLGGC $b 106063979

NLM $b 9308427

NZ1 $b 3847676

ZWZ $b 04030227X

UKMGB $b 012116839

— e e e e e
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Bibliographic Record - OCLC Number: 1779082

LDR  Record Status 'c’ - Corrected or revised
Type of Record 'a’' - Language material
Bibliographic Level 's' - Serial
Type of Control " '~ No specified type of control
Encoding Level "'~ Full level

Descriptive Cataloging Form ' ' - Non-ISBD

001 1779082
005 20251105200608.2

008 Date Entered on File '751101'
Type of Date/Publication Status 'c" - Continuing resource currently published
Datel/Beginning Date of Publication '1946'
Date2/Ending Date of Publication '9999'
Place of Publication, Production, or Execution Code 'be ' - Belgium
Frequency 'v' - Bimonthly
Regularity 'r' - Regular
Type of Continuing Resource 'p' - Periodical
Form of Original Item " '~ None of the following

1

Form of Item ' - None of the following

Nature of Entire Work " '- No specified nature of entire work
Nature of Contents v

1

Government Publication '- Not a government publication

Conference Publication '9' - Not a conference publication
Original Alphabet or Script of Title 'v' - Roman, extended

Entry Convention '9' - Successive entry

Language Code 'fre' - French

Modified Record " '- Record is not modified
Cataloging Source Code 'd' - Other

010 sn 86012729

040 MUL $b eng $¢ MUL $d NYG $d HUL $d DLC $d SER $d AIP $d HUL $d NST $d DLC $d
NST $d BSS $d OCL $d SYS $d NLM $d OCLCQ $d NLGGC $d LVB $d CLU $d OCLCQ
$d UKMGB $d OCLCF $d OCLCO $d OCLCQ $d OCLCO $d OCLCQ $d OCLCO $d OCLC
A $d L2U $d OCLCO $d OCLCQ

012 $i 8803 $j P
016 7 2985165R $2 DNLM
016 7 A07620000 $2 DNLM
016 7 009185378 $2 Uk
019 610317173 $a 1064441434
022 0001-6462 $2 z
023 0 0001-6462 $2 z
030 $z AOBEAF
041 0 fre $b dut $b eng $b epo $b ger $b ita $b spa
042 nsdp
050 14 RD701
602

about:blank 1/3
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060
060
082
210
222
245
260
300
336
337
338
362
500
525
546
550

650
650
650
650
650
650
655
655
710
710
710
770
776
776
776
780
850
891
891
891
891
891
891
936
029
029
029

00 W1 $b AC8896
0 0 Film S10352
04617.3005 $b A188
0 Acta orthop. belg.
0 Acta orthopaedica belgica
0 0 Acta orthopaedica belgica.
Brussels, $b Acta Medica Belgica.
volumes $b illustrations $¢ 24 cm
text $b txt $2 rdacontent
unmediated $b n $2 rdamedia
volume $b nc $2 rdacarrier
0 t. 12-1946-
"Organe officiel de la Société belge de Chirurgie orthopédique et de Traumatologie."
Supplements accompany some issues.
Text in French; some summaries in Dutch, English, Esperanta, German, Italian or Spanish.

Official organ of the Société Belge d'Orthopédie et de Chirurgie de 1'Appareil moteur, 1946-58; of the
Société belge de d'Orthopédie, de Traumatologie, et de Chirurgie de I'Appareil moteur, 1959- Juill/Ao
ut 1973; of the Société belge de Chirurgie orthopédique et de Traumatologie, Sept./Oct. 1973-

0 Orthopedics $v Periodicals.
1 2 Orthopedics

6 Orthopédie $v Périodiques.

7 44.83 rheumatology, orthopedics. $0 (NL-LeOCL)077596757 $2 bcl

7 Orthopedics. $2 fast $0 (OCoLC)fst01048565
1 7 Orthopedie. $2 gtt

2 Periodical

7 Periodicals. $2 fast $0 (OCoLC)fst01411641
2 Société belge de chirurgie orthopédique et de traumatologie.
2 Société belge d'orthopédie et de chirurgie de l'appareil moteur.
2 Société belge d'orthopédie, de traumatologie et de chirurgie de I'appareil moteur.
0 $t Acta orthopaedica belgica. Supplementum $x 0772-7623
0 8 $i Online version: $t Acta orthopaedica belgica $w (OCoLC)590240860
0 8 $i Online version: $t Acta orthopaedica belgica $w (OCoLC)610150219
0 8 $i Online version: $t Acta orthopaedica belgica $w (OCoLC)610150220
0 0 $t Bulletin de la Soci'et’e belge d'orthop’edie et de chirurgie de I'appareil moteur $x 0772-7585

CU-AM $a CtY-M $a IU-M
1289 853 $8 1 $a v. $b no. $u und $v r $i (year)
40 %9 863 $8 1 $a <12> $b <1>- S$i <1946> $x provisional
12 $9 853 $8 2 $a v. $b no. $u 06 $v r $i (year) $j (month) $w x
40 $9 863 $8 2 $a <31>- $i <1965>- $x provisional
1289 853 $8 3 $a v. $b no. $Su 04 $v r Si (year) $j (month)
40 89 863 $8 3 $a <53>- $i <1987>- $x provisional
unknown $a t. 45, 1979

1 AU@ $b 000000918535
1 NLGGC $b 840978359

1 NLM $b 2985165R 603

about:blank 2/3
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029 1 ZWZ $b 038657465
029 1 UKMGB $b 009185378
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