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Foreword of the second edition

by Marc Myerson

Dr. Samuel Barouk is a true renaissance
man. It is reflected not only in his personality
and his lifestyle but also magnificently in his
surgery and this text book. Concepts embodied
in his surgeries are not only based on biome-
chanics and a knowledge of forefoot anatomy
but joint preservation, retaining mobility and,
wherever possible, an understanding of the aes-
thetic components of the surgery.

I have always been fascinated by the differences
in the approach to surgery, and in particular to
forefoot reconstruction in Europe and the United
States. The reconstructive message proposed by
Dr. Barouk in this textbook has been embodied in
his teachings for the past two decades and should
be viewed in the light of his experience, his
patients and the deformities that he encounters. I
think that we should consider this a holistic
approach to forefoot reconstruction. The tendency
in the United States is to ignore the aesthetic and
cosmetic requirements as well as the shoe wear
needs of many patients. This is not to imply that
doctors in the United States do not take these
points into consideration but these are certainly
not emphasized on this continent.

The surgical procedures are beautifully pre-
sented and illustrated in this textbook. Concepts
are well explained, based on anatomic prin-
ciples, and superbly illustrated. For the surgeon
who is either an expert footcare, or practices
general orthopaedic surgery and has a more
peripheral interest in the foot, this book is
going to be immensely helpful. It is very well
illustrated, and the reader is taken “step by step”
through each surgery in a logical manner.

Dr. Barouk is to be commended. He has
generously given his time, energy and expertise
to others. It is a credit to him that he has been
able to pursue all of his interests and continue
with his teaching and writings which are well
embodied in this excellent book. It is my privi-
lege to consider Dr. Samuel Barouk a friend and
colleague. I am certain that this book will find
an enthusiastic readership worldwide.

Mark Myerson, MD

Director,

Institute for Foot and Ankle Reconstruction at Mercy
President,

American Orthopedic Foot and Ankle Society.



Foreword of the first edition

Andrea Cracchiolo, III, M. D.
Professor of Orthopaedic Surgery
UCLA Medical Center

10833 Le Conte, Room 76-139
Los Angeles, CA 90095-6902

When reviewing a book, I consider two ques-
tions: a) Why did the author write the book, and
b) Why should I select it for my library? The
answers for this book are simple. First,
Dr. Barouk wanted to synthesize his vast expe-
rience with forefoot pathology and share with us
his methods of treatment. Secondly, the book
contains important surgical procedures that as
yet have not been widely documented in the lite-
rature. For this reason, the combination of text
plus CD-ROM is most important; the CD-ROM
is beautifully illustrated and appears to be well
integrated with the text. Therefore, any surgeon
specializing in foot surgery will find this book
and the CD to be an important reference.

Most medical books are compiled by editors
and various chapters are written by different
authors. However, Forefoot Reconstruction is the
work of a single surgeon, Dr. Barouk, and like
all surgeons he has developed techniques that
will work well in his hands. So it is important to
carefully read not only about a relatively new
procedure like the Scarf osteotomy but also
about older procedures like the osteotomy of
the great toe. Originally described as a medial
closing wedge osteotomy, Dr. Barouk (instead)
uses various osteotomies and describes a shorte-
ning of the proximal phalanx. Another concept
that the reader must examine is the treatment
of metatarsalgia. A long history of performing a
variety of osteotomies for this condition exists
and most have been discarded. However, Barouk
enthusiastically and aggressively utilizes the Weil
and the BRT osteotomies to shorten or elevate
the metatarsal. Thus, he adopts a global
approach to the treatment of forefoot abnorma-
lities and he emphasizes the use of internal fixa-
tion in performing these procedures. Here
Dr. Barouk has developed various implants like

the threaded head cannulated screw, the me-
mory staple and the twist off screw and he gives
us the specific usage indications for each.
Readers may wonder why Dr. Barouk uses
these surgical techniques, all of which include a
learning curve and are only easily done if one
incorporates them frequently into his or her
surgical armamentarium. Having visited Bor-
deaux, I was truly amazed at the vast numbers
of women who present with major forefoot
deformities which are far more severe than I see
here in Southern California. These patients
want their painful feet corrected. More impor-
tantly they want to be able to wear the fashio-
nable shoes that may have contributed to their
pathology and return to their former lifestyles,
which have been interrupted by their foot
pathology. Dr. Barouk accepts this challenge,
which has molded his surgical philosophy. The-
refore after reading about these various proce-
dures, each of us must reflect on the types of
patients we treat and the extent of the patients
forefoot deformities. Only then perhaps we can
select the surgical techniques which will help
our patients. For example, it is not important to
adopt the Scarf osteotomy if our own type of
metatarsal osteotomy is providing satisfactory
results. Personally, I would emphasize the
options: a) of conservative surgery and dealing
with the symptomatic complaints or b) a more
global approach (that Barouk favors) of attemp-
ting to remodel the entire house. Which
approach is best will remain to be seen but cer-
tainly one can benefit from the various adjunc-
tive forefoot techniques such as central metatar-
sal shortening and elevation osteotomies;
procedures of the hallux, Akin, shortening
osteotomy; and capsule tendon balancing proce-
dures of the metatarso-phalangeal joints.



Although these techniques may benefit by the
sophisticated instrumentation and fixation
recommended by Dr. Barouk, almost all can be
performed using standard K-Wires which may
be necessary in countries where the economics
of medicine and orthopaedic implants is under
financial pressures. Dr. Barouk stresses, in his
postoperative management, the critical role of
the physiotherapist. One cannot disagree, but in
practicality, shouldn’t the patient take the lead
role in being sufficiently motivated to enthu-
siastically participate in self-therapy in order to
achieve the success of the surgical procedures
performed on the forefoot? Are those patients,
who fail to demonstrate this motivation, poor

candidates for reconstructive and cosmetic reali-
gnment of the forefoot? Therefore, it is impor-
tant to understand whether your patients are
sufficiently motivated to withstand the long
convalescence associated with forefoot recons-
truction.

Lastly, it is refreshing to see that Dr. Barouk
has given extensive credit to the other surgeons
whose techniques he has adopted and in some
cases modified. Samuel Barouk is truly a
Renaissance man; he is a cultured man, partici-
pates in and enjoys the fine arts, and is even an
oenologist. All of these factors can be seen in
his surgical procedures, in which both science
and art are embraced.



Preface

Beams, chevrons, scarf, mortises and tenons,
arcs and vaults... All these architectural terms
find their meaning in anatomical studies of the
foot, the superbly crafted mechanism which
enables humans to stand upright on just a few
square inches.

But it only takes one axis to be misaligned,
one rafter slightly off-beam, and the remarkable
construction will shift, bringing down the edifice.

This is why, as opposed to some of past
practices, forefoot surgery should be designed
and applied in respect to the overall architecture
of the foot. We must constantly bear in mind
what direct or subsequent consequences surgery
will have on a specific part of the foot; in terms
of its static and biomechanical future in the
medium to long-term.

This is why we talk about forefoot reconstruc-
tion, even for seemingly isolated deformities.
Reconstruction means using special tools and
techniques. In this context, we started out
28 years ago by studying the deformities of the
great toe joint and their corresponding surgeries.
But then we were lucky enough to meet L. S. Weil
in 1991, who showed us the Scarf Osteotomy of
the first metatarsal and, in 1992, his lateral meta-
tarsal osteotomy. Since 1992, we have also studied
and developed the soft tissue release and balan-
cing procedures on the forefoot, hindfoot and
leg. Recently, with P. Rippstein (Zurich) and
E. Toullec, my associate, we developed a new
basal oblique metatarsal osteotomy (the BRT
osteotomy). At last, we sought to improve the
first MTP and Lisfranc joint fusions. In combina-
tion with these techniques, we used a number of
specific implants along with their instrumenta-
tion, adapted to forefoot reconstruction surgery.

All these techniques are based on a release,
both in the transversal and the sagittal planes,

where we achieve a harmonized / balanced trans-
versal and longitudinal decompression of the fore-
foot. It’s because of this “release” that these tech-
niques are now practically painless for the patient.

Indeed, the patient has always been at the
center of our studies on forefoot reconstruction.
We have developed a complete patient-support
system that begins with the first consultation
when we give patients a guidebook explaining
all the stages of our footcare approach, through
the surgery and the postoperative care using a
footwear system that we have designed and
developed. This has enabled our patients to
recover their autonomy and be self-sufficient in
just a few days after their operation.

In this forefoot reconstruction, the functional
and esthetic aspects are also a major concern.
Functional, because the techniques of the Scarf,
Weil and BRT osteotomies extend joint conser-
vation surgery to its present day limits. Esthetic,
because we’re lucky enough to operate on
French women who are extremely demanding
about the esthetic of their feet, as they are for
their footwear and general appearence. This
means we must rebuild their feet to slip into
elegant, high-heeled shoes. For many years we
have studied women’s footwear, even building
shoes ourselves, to better understand these spe-
cific problems.

Since 1990, I have had the pleasure of pre-
senting regular, forefoot surgery, training
courses in Bordeaux. As a result of these train-
ing sessions, I have had the opportunity to
appreciate and assess what the orthopaedic sur-
geon needs to learn regarding the performance
of functional and rehabilitative forefoot surgery.

This book is not based on theory, but is rather
a direct result of my day-to-day current practice
of forefoot surgery, research and collaboration
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with my colleagues. I took special care to give to
my colleagues an easy, practical and simple
work tool. The pictures are from my own expe-
rience in the surgical theater and my office. All
the postoperative pictures have a minimum of
one year follow-up.

The book and the CD-ROM have been desi-
gned to be user-friendly.

The book is above all an atlas: The text itself
is very condensed, and the pictures are grouped
in plates with a small legend.

The book is divided in three chapters.

1. Description of the procedures used. This is
based on extensive experience of more than
3,000 procedures during the past 10 years. The
history, indications, techniques, advantages and
drawbacks are fully described.

2. Application of these procedures to the main
forefoot pathologies; including the main aspects of
each pathology 1 have observed, their respective
causes, their evolution, and what we can expect
from the above mentioned techniques.

3. At last a chapter on the therapeutic mana-
gement. This chapter first highlights the main
points of the two previous ones and gives a
more practical light on how to deal with the exa-
mination of the foot, the assessment of its disor-
ders, and presents examples of the surgical
management.

What are the main points of this new edition?

1) On the BOOK
— Improvement of the general presentation:

The text remains succinct emphasising the main
points. In fact the pictures are essential: this
book may be readed like a “strip cartoon”.

— Emphasis on several topics:

+ great toe proximal phalanx osteotomy, nota-
bly shaft osteotomy with the memory staple;

* revision after failed bunionectomy, notably
joint preservative surgery;

« joint preservative surgery in the treatment of
severe forefoot disorders — including rheu-
matoid forefoot. Emphasis of the “ms” point
for and accurate and effective metatarsal
shortening;

* gastrocnemius proximal release.

— Bringing additional or new procedures

*in claw and Hammer toe surgery: there is
three significant improvements : Percutaneus
procedure, and, above all, PIP plantar
release, and surgery of the middle phalanx;

*+ Weil osteotomy of the first metatarsal in hal-
lux limitus and in single shortening.

2) On the CD-rom

The CD-ROM is an animation of the book’s
pictures, drawings and graphic illustrations; some
of which are presented in three dimensions;
Videos are taken directly from the surgical theater.

The CD illustrates only the first part of the
book (the procedures).

— Furthermore, on a second Disk there are
Available Pictures: they include all the compute-
rized pictures of the CD-rom, including AVI in
3 D. These Pictures may be used Copyright
Free for presentations or Articles.

If “Forefoot reconstruction” helps you to share
my passion for foot surgery and for its conti-
nual improvement, it will have more than ful-
filled its mission.

L.S. Barouk
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. THE PROCEDURES

Scarf and Great Toe
Osteotomies

in the Treatment

of Hallux Valgus

The SCARE first metatarsal osteotomy, is most
often combined with the FIRST PHALANX (P1)
great toe osteotomy for hallux valgus correction.
This is why these two procedures are described

in the same chapter. Nevertheless, the scarf and
the P1 osteotomy may also be used separately
for other indications, such as hallux limitus.

In fact, hallux valgus deformity correction
may be divided into four chronological steps
(Fig. 01b) we describe successively:

1) The lateral release of the Metatarso-Sesa-
moidal Phalangeal Complex (MSPC);

2) The scarf first metatarsal osteotomy;

3) The medial soft tissue tightening;

4) The first phalanx great toe osteotomy
(performed in most cases).

Fig. 0la.

1st metatarsal scarf
and great toe

1st phalanx
osteotomies

in hallux valgus
correction.
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After this description, we will study: — The drawbacks of this procedure;
— The check tests to be performed during — The advantages encountered with this pro-
hallux valgus surgery; cedure.

— The postoperative period;

Fig. 01b. The four chronological steps for hallux valgus correction.

The Lateral Release 2. To perform the first step of hallux valgus
of the Metatarso-Sesamoidal correction by sectioning the phalangeal

insertional band — without severing the
P halangeal Comp lex (MSPC) metatarso-phalangeal collateral ligament —,

in order to avoid over correction of the
The MSPC lateral release is the first step of hal- deformity.
lux valgus correction. We perform it in each
case, because we have observed that, even for
mild deformities, the correction may be inade-
quate when the MSPC release is not performed.

The lateral release has two goals (Fig. 02a):

1. To release the sesamoids from the head of
the metatarsal, so that after the head is
displaced laterally it will lie in its correct Fig. 02a shows the local anatomy that has to be
position above the sesamoids, which considered when accurately performing the late-
should still be in their original position. ral release.

Local Anatomy
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Fig. 02a. Lateral release: anatomy, the two goals.

1. Anatomy of the Metatarso-Sesamoidal Phalangeal Complex (MSPC).

a: flexor hallucis longus tendon.

b: Phalangeal Insertional Band (PIB).

c: C1 C2 adductor muscles and tendons.

C3 lateral head of the flexor hallucis brevis.

d: metatarsal sesamoidal suspensory ligament.
LL: metatarsal phalangeal collateral ligament.

2. The scalpel first divides the suspensory ligament (d), then cuts the PIB (b): This is the first step

of the hallux valgus correction and the first goal of the lateral release.

3. The total section of the suspensory sesamoid ligament (d) allows the lateral sesamoids to move
plantarward, and allows the metatarsal head to lie above the sesamoids when this head is laterally displaced.

This is the second goal of the lateral release.

Technique and Result

Approach

Lateral mobilisation can be achieved using a
medial approach, and it can be performed wor-
king either below and occasionally above the
head. I prefer using a lateral intermetatarsal
approach. It is easy, harmless, accurate and it
allows easy access to the second metatarsal if
necessary and eventually sectioning of the inter-
metatarsal ligament.

The Release

The metatarso-phalangeal collateral ligament is
preserved in almost every case. I believe that the
valgus of the toe is a result of muscular unba-
lance. So cutting the Phalangeal Insertion Band
(PIB) is sufficient when performing the lateral
release.

Usually, the adductor tendon does not have to be
completly detached from the basis of the phalanx.
The head of the first metatarsal will lie in the cor-
rect superior relation with the sesamoids. On the



22 Forefoot Reconstruction

\ 3

Fig. 02b. Lateral release. Operative views.

1. Section of the sesamoid suspensory ligament (d) and of the phalangeal insertional band (b).
2. Checking the lateral release: Is: lateral sesamoid.

3. No overcorrection because of the preservation of the metatarsal phalangeal ligament (11).

Fig. 02c. Lateral release in mild or severe deformity.

1, 2, 3. In mild deformity: The scalpel just divides the suspensory ligament (d) in order to release

the sesamoids, which allows the metatarsal head to move laterally and to lie above the sesamoids.

The PIB (b) remains preserved.

4, 5, 6. In severe deformity: The phalangeal insertional band (b) has to be released as far as the flexor hallucis
longus (a), the tendon, becomes visible.
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Fig. 02d. The importance of the lateral release.
1. Usually (P. Diebold) the distance between the lateral sesamoid and the 2nd metatarsal does not change after

the deformity correction. If the lateral release is incomplete (2), the lateral sesamoid moves laterally with the lateral
shift of the head: Sometimes this does not affect the correction (3) but generally it is a factor of undercorrection (4).
5, 6, 7. Preoperatively, the lateral sesamoid is sometimes too close of the 2nd metatarsal. In this case, release

of the intermetatarsal ligament is necessary (in this location this ligament is joining the 2nd metatarsal

to the lateral sesamoid). This may also be useful after the metatarsal head lateral shift (7).

other hand, it has been observed (P. Diebold,
AFCP* 4th annual meeting, Paris 1998) that
whatever the method used in hallux valgus cor-
rection, the preoperative standing dorsal plantar
radiographs show that the distance between the

* AFCP : Association Frangaise de Chirurgie du Pied
(belonging to the SOFCOT).

lateral sesamoid and the second metatarsal
remains unchanged in most cases. However in
preoperative cases in which the lateral sesamoid is
too close to the second metatarsal, the same inter-
metatarsal incision allows easy release of the
first deep intermetatarsal ligament which, in
this location, extends between the second meta-
tarsal and the lateral sesamoid.
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Fig. 02e. An excessive lateral release, generally resulting from the complete release of the metatarso-
phalangeal collateral ligament, results in overcorrection; repairing this ligament is then necessary (2).

Fig. 02f. Lateral release — Lateral sesamoid — Medial approach.

1. Sometimes the lateral sesamoid is hypertrophied, impaired or arthritic and cannot be adequately released;
in this case (B. Baudet, L. S. Weil), it may be removed.

2. The lateral release can also be made by a medial approach (L. S. Weil) with exposure between

the 1st metatarsal head and sesamoids. It may be somewhat more difficult to perform and provides less
exposure than the intermetatarsal approach (ex.: for the 2nd ray approach).

In very mild deformity, the PIB may almost
be preserved, but the suspensory ligament must
always be cut.

In large deformities, the PIB has to be entirely
cut, as far as the long flexor hallucis tendon is
clearly visible in the bottom of the exposure

and the lateral metatarso-phalangeal ligament
may also be divided but only on its plantar part,
as recommended by A. Cracchiolo.

Sometimes an hypertrophied and arthritic late-
ral sesamoid may be removed (B. Baudet, Tou-
louse), which increases the MTP dorsal flexion.
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Scarf Osteotomy
of the First Metatarsal

Definition

Scarf is a carpentry term, meaning “a joint made
by bevelling two beams to correspond”. The aim
is to set the two beams end-to-end in order to
make a longer beam, providing a longer bearing
surface. The join — or the cut — is similar to a
flash of lightning, on a thunder sky. This is why
it is called in France: “trait de Jupiter® (in Spain
“rayo de Jupiter”); in France Jupiter is Zeus.

The name “scarf” was given in 1984 by
Lowell Scott Weil to this first metatarsal osteo-
tomy in regard to its cuts. However, in this
osteotomy, instead of end-to-end lengthening,
the plantar beam which includes the first meta-
tarsal head, shifts laterally to the dorsal beam
that is stable throughout its length. This displa-
cement can be not only lateral, but also in seve-
ral directions, resulting in a great versatility, to
adapt to the different hallux valgus deformities.
Furthermore, the stability is notable, resulting
from a large fragment area contact and from the
double chevron shaped cut — proximal and dis-
tal — (Fig. 03a).

Fig 03al. The scarf term.
The scarf term comes from the French term “trait de Jupiter” (Jupiter is the Roman name of the Greek god:
Zeus); it certainly comes from lightening observed in a thunder sky. In Spanish it is called “Rayo de Jupiter”.
English people talk about “Jupiter cut” or “scarf”. It was first applied to the carpentry (to lengthen a beam)
then to the forefoot surgery, particularly to the first metatarsal. L. S. Weil gave the name scarf to this osteotomy.
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Fig. 03a2. Scarf, a carpentry term.
Scarf, or “trait de Jupiter”, in an old market — picture communicated by B. Baudet (Toulouse, France).
The two beams are joined by a “trait de Jupiter” cut.
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Fig. 03a3. Ship’s carpentry.

1. Scarf cuts, with and without lock piece (picture provided by E. Maceira, Madrid).

2. Scarf in a ship’s sheathing.

3. Scarf in a ship’s keel is necessary to have both a sufficient length and to follow the changing keel direction.
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Fig. 03a4. Scarf cut in carpentry and in forefoot surgery.

In the 1st metatarsal, the scarf cut is the same as in carpentry, but its aim
is not end-to-end lengthening of the two fragments, but rather to
displace only the plantar one, primarily in lateral shifting — but also

in several directions, resulting in great versatility. The large fragment area
is an important factor of stability of this osteotomy.

History

1973 J. M. Burutaran [29] described a cut
almost similar to the scarf cut, though not che-
vron-ended, and which was used to lengthen
the first metatarsal.

1983 Charles Gudas and K. H. Z. Zygmunt
[102] began to perform “z bunionectomies”
with lateral shift of the plantar / distal fragment,
including the metatarsal head.

1984 L.S. Weil [8, 26, 128, 129] gave the
name “scarf” to this osteotomy (see above defi-
nition). With A. H. Borrelli, they studied the
blood supply regarding this osteotomy, modi-
fied the scarf cuts, increased the length of the
osteotomy, and made the first important clinical
study, particularly with a long follow-up.

I met L. S. Weil in Chicago eleven years ago
(February 1991) and since this moment I have
begun to perform the scarf osteotomy. During
these years I have performed more than

3,000 scarf osteotomies of the first metatarsal for
hallux valgus. My personal contribution to the
procedure has been: study of the first metatarsal
anatomy [3], describing and emphasizing the
displacements of the osteotomy, in particular the
lowering of the first metatarsal head (in collabo-
ration with B. Valtin*); the shortening of the
first metatarsal (in collaboration with M. Maes-
tro**); the use of a specially designed bone
clamp, the internal fixation using a threaded
head screw, placing the distal screw into the
head to offer additional support to the osteo-
tomy, and placing of scarf osteotomy in the glo-
bal surgical management of static forefoot disor-
ders [4-8, 15]. Many authors have already
written about the scarf procedure [23, 24, 26, 29,
30, 31, 33, 34, 35, 38, 40, 41, 45-48, 53-57, 61, 62,
63, 64, 66, 70, 77-79, 82, 85, 87, 90, 91-96, 100-

* Bernard Valtin, Paris — France.
** Michel Maestro, Nice — France.
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Fig. 03b. Surgical scarf story.
1. 1973 J. M. Burutaran (San Sebastian, Spain).
2. 1983 Ch. Gudas (Charleston, USA).

3. 1984 L. S. Weil (Chicago, USA).

102, 104, 109, 110-112, 122, 124, 127-129, 131]
(Fig. 03b).

Local Anatomy as Applied to the Scarf
Osteotomy

— The first metatarsal bone is described in
Fig. 04a; it shows that M1 is closely adapted to the
scarf osteotomy; the cuts are extended from the
distal to the proximal cancellous bone; the obli-
quity of the medial plantar surface is also adapted
to the scarf osteotomy, as described further.

—The blood supply of the 1st metatarsal head
(Fig. 04b). This study results from cadaver fin-
dings (5 feet with injection of the vessels) made in

collaboration with Pr. Dominique Ligoro (CHU
Bordeaux) [3], from the literature [58, 73, 107],
but mainly from my operative and postoperative
findings. We observed that the blood supply of
the 1st metatarsal head can be entirely preserved;
firstly, by the approach, lateral when performing
the lateral release, medial when performing the
medial approach, secondly by the cuts and the
displacements of the scarf osteotomy.

— The Proximal Plantar Exposure (Fig. 05b) is
performed proximal to the plantar neck vascu-
lar bundle; it is a “no man’s land” allowing the
osteotomy, the displacement and the fixation to
be performed accurately and harmlessly.

— The local anatomy is more detailed in the
enclosed CD-ROM.
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Fig. 04a. First metatarsal anatomy and scarf cuts.

The first metatarsal anatomy is closely adapted to the scarf osteotomy (specimen bones and CT scan).

Lateral view 2. The longitudinal cut reaches the lateral surface (Is) in its plantar part, thus preserving almost
the entire lateral surface which works as a strong beam.

3, 4. Proximal and distal transverse cuts.

Medial dorsal view. The medial border (mb) is an important landmark to perform the longitudinal cut (1) on the
medial dorsal face. The distal transverse cut (4) is directed backwards, making a chevron with the longitudinal cut.
Medial plantar view. This view reveals that the medial plantar surface (mps) is about 40° inclined from the
horizontal plane. The scarf proximal transverse cut (3) is located on this face and is directed backwards.
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Fig. 04b1. First metatarsal distal blood supply.

1. Dorsal

The dorsalis pedis artery (1) is in fact dorsal-lateral, and it branches off to a nutrient artery (2) which is not
constant. Then it supplies a fine branch, the metaphyseal capital dorsal branch (3) which penetrates the head
through the dorsal capsule. Both the scarf approach and distal cut can respect this blood supply which
nevertheless cannot alone adequately supply the metatarsal head: The main head blood supply is plantar.

Fig. 04b2. First metatarsal distal blood supply.

2. Plantar

The medial plantar artery (4) runs on the dorsal aspect of the abductor muscle. It anastomoses with the first
intermetatarsal plantar artery. The first intermetatarsal artery (6) is the main artery regarding the first
metatarsal head, blood supply. It is created by the union of the deep plantar arch and the first perforating
artery. It runs on the dorsal aspect of the lateral head of the flexor hallucis brevis muscle. In the scarf
osteotomy, both of these arteries are preserved as a result of the Proximal Plantar Exposure (ppe). These
arteries create an arch and join themselves under the metatarsal neck; this junction provides two metaphyseal
capital branches: medial (5) and lateral (7) and similarly a branch to the medial and lateral sesamoids. The
junction under the arch and the metaphyseal capital arteries are included in the plantar vascular bundle (8)
which is also preserved both by the approach and the cuts of the scarf osteotomy. The plantar blood supply is
the primary one of the 1st metatarsal head.
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Fig. 04b3. Scarf and 1st metatarsal head blood supply.
The scarf cuts preserve both the dorsal and the plantar metatarsal head

blood supply.
First Metatarsal Medial Approach — Preservation of the plantar vascular bundle.
— The proximal plantar exposure (ppe) is
We emphasize the following points: really the best approach to guarantee an accu-

— Preservation of the MTP dorsal capsule to rate and harmless longitudinal cut and proximal
keep the distal cut just proximal thus extra transverse cut. The proximal fixation and the
articular while preserving the dorsal blood M1 shortening resection are easily performed
supply. through this approach.
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Fig. 05a. Scarf osteotomy: the medial approach — 1. Distally.

1, 2. The medial approach must preserve the dorsal capsule (dc) to preserve the dorsal blood supply and

to keep the distal cut extra articular (2).

3. Minimal exostosis resection, in line with the medial border, just enough to facilitate the medial longitudinal
scarf cut.

4. The plantar vascular bundle (pvb) must also be preserved, located between the distal approach and

the proximal plantar exposure (ppe).
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Fig. 05b. Scarf osteotomy medial approach — 2. Proximally: The Proximal Plantar Exposure (ppe).

1.5 centimeter proximally from the metatarsal head medial cartilage, the scalpel divides the thin septum
joining the abductor muscle to the medial border (mb), enabling the ppe which is an important landmark for
the scarf osteotomy. The spatula easily separates plantarly from the plantar metatarsal surface (ps), the
abductor and the medial head of the flexor hallucis brevis muscles as well as the plantar arteries. There are

four advantages of the ppe:

1. To point out the medial border (mb) of the 1st metatarsal, which is an important landmark to perform the

longitudinal cut on the medial face.

2. To see the plantar surface of the metatarsal, ensuring first to perform the longitudinal cut (lc) parallel and located
just above the metatarsal plantar surface, secondly to make an accurate and safe proximal transverse cut (ptc).

3. To see and control the exit of the K wire for the proximal fixation (5).

4. To pull easily and harmlessly the plantar fragment for 1st metatarsal shortening (6).

The Scarf Cuts

The osteotomy is designed to separate a proxi-
mally based dorsal fragment, which must be
handled carefully, especially on the lateral side,
and a plantar fragment, which comprises the
plantar surface and the metatarsal head. The
longitudinal cut is then followed by two trans-
verse cuts.

Longitudinal Cut

The longitudinal cut is first performed on the M1
medial aspect, with accurate specificities following
the type of displacement osteotomy requires.

Then the longitudinal cut is made transver-
sally across the metatarsal.

The proximal plantar exposure enables this
cut to be performed parallel to and located just
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above the medial plantar surface, therefore iso-
lating the plantar cortex. This cut is oblique
laterally and plantarward; it reaches and cuts
the lateral surface near its plantar border. This
has two results: (1) Lowering of the plantar head
fragment when it is laterally displaced; and (2)
preservation of the lateral surface, which acts as a
strong sagittal strut which allows a large lateral
shift of the plantar fragment.

The length of the longitudinal cut.

I know that some authors, like L. S. Weil,
adapt the cut length to the degree of defor-

- |

Fig. 06al. Longitudinal cut on the medial surface.

mity, making a short cut (middle shaft) in
mild hallux valgus, and a long cut in case of
advanced hallux valgus or osteoporotic bones.
I also make this distinction, but I prefer reser-
ving the short cut only for very m