INNOVATIONS IN PODIATRIC SURGERY

The Syndesmosis Procedure:
An Alternative for Hallux
Valgus Surgery

A biological bridge to restoration of form and function
is a challenge to the “gold standard.”

BY DIETER ). FELLNER, DPM

Editor’s Note: Dr. Fellner recently
returned from a visit to Hong Kong in
which he had an opportunity to inter-
view and observe Dr. Daniel Wu (Figure
1) about the syndesmosis procedure.

ith over 30 years of
experience, ortho-
pedist Dr. Daniel
Yiang Wu’s work
is distinguished
by one simple fact. He holds the

2). The origin of the syndesmosis
procedure can be traced to the 1960s
with the work of the Italian orthope-
dists Botteri and Castellana (Figure
3).2 In the 1970s, Florence orthope-
dists Pagella and Pierleoni described
a case series of 145 osteodesis proce-
dures.® In 1999, there is a further ar-
ticle by the British orthopedist Irwin
Cape, reporting on 75 intermetatar-
sal osteodeses, entitled “A Fresh Ap-
proach To Hallux Valgus.”* The lit-

firm conviction that
‘breaking bones’ to
fix bunions is wrong.
He has never once
used an osteotomy to
correct hallux valgus.
His fourth peer-re-
viewed article on the
subject is about to be
published.® In spite of
his success, the re-
spect he has earned
from his patients,
spanning over sever-
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al decades, publica- Figure |: In the OR Dr. Wu (left), Dr. Fellner (center)

tions, and numerous
interviews to newspaper, magazines,
and TV, the syndesmosis procedure
remains largely ignored by the in-
ternational foot surgery community.
Shaping and changing the status quo
is not for the fainthearted.

Dr. Wu has performed over 1,400
syndesmosis procedures, and is today
the world’s leading authority (Figure
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erature again remains dormant until
the publication by Chinese orthope-
dist Dr. Wu, in 2006, first published
in the Hong Kong journal Orthopedic
Surgery.® Later, he produced three
additional papers in well-respected
peer reviewed journals.*”* Although
separated by time and distance, all of

Continued on page 118

New Concepts
and Studies

“New Concepts” is a
forum for the presen-
tation of (1) new tech-
nologies and products
which have been the
subject of clinical study,
and (2) new studies
involving existing prod-
ucts. Readers should

be aware that Podiatry
Management does not
specifically endorse any
of the technologies,
concepts, or products
being discussed.
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Syndesmosis Procedure (from page 117)

the authors seem to concur that the
procedure has merit.

Dr. Wu insists that the fact that
there are so many different surgical
approaches strikes at the heart of the
problem. Why do we need so many
different ways to correct the same
foot deformity? There is no other ex-
ample in the orthopedic world, no
other single condition that is man-
aged surgically with such a variety
of operative approaches. For Dr. Wu,
who also is a sports medicine special-
ist with additional specialist skills in
shoulder arthroscopy, “less is more.”

There is no true ‘bone deformity’
that exists in the hallux valgus pa-
tient. He goes on to explain that the
great toe and the first metatarsal are
pushed out and away from their nat-
ural anatomical position. There is no
comparable orthopedic management
that involves cutting an anatomically
normal bone (osteotomy) in an at-
tempt to correct a positional displace-
ment. He asks, “Can you see a true
bone deformity?”

When Dr. Wu was asked if he be-
lieves that wearing high heels causes

Figure 2: Dr. Wu, Office

hallux valgus, he directs you to his
own report, which concluded that the
great majority of his patient popula-
tion do not wear high-heeled shoes.’
He believes instead that the explana-
tion is to be found from the effect of
estrogen, coupled with genetics. This
combination can exploit the inherent

construct to maintain correction.
The syndesmosis will also uti-
lize a cerclage technique, using
absorbable suture material, but
only for the initial correction.
The correction is permanently
maintained with the induction
of new tissue to form a biolog-
ical bridge between the first
and second metatarsals. This,
he explains to a new patient,
might be thought of as forming
a new ligament to connect the
segments. And that is the key
element of the syndesmosis. To-
gether with careful protection of
the foot after surgery, this can
provide a superior, more reli-
able and permanent outcome.
What, then, is the advantage of
this unique method? Dr. Wu empha-
sizes that there is a triplanar cor-
rection. Correcting transverse plane
alignment is but one important com-
ponent. Restoration of the natural
anatomical first metatarsal alignment
concurrently provides for correction

In spite of Dr. Wu’s success,

the syndesmosis procedure remains largely ignored by

the international foot surgery community.

Figure 3: From Botteri & Castellana’

segmental anatomical weakness, one
that leads to loss of soft tissue sup-
port to provoke the displacement of
bony architecture away from natural
anatomical alignment. The result is
the progressive deformity of hallux
valgus (Figure 4).

What specifically makes this ap-
proach unique? He alternates in his
description, sometimes referring to

the original descriptive term

Normal Foot | Bunion Foot

Loosening and leaning
of first metatarsal bone

First Metatarsal Bone

“osteodesis.” At other times,
he prefers the term syndes-
mosis, drawing on the anal-
ogous syndesmotic structure
between fibula and tibia. He
believes that both cerclage
and the mini tight rope can ef-
fectively reduce what he con-
siders the primary problem—
metatarsus primus varus. But,
he continues, what of mainte-

Figure 4: Courtesy of Dr. Wu

nance? Those procedures rely
on a synthetic mechanical
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in the sagittal plane position and
range of motion, in addition to the
frontal plane position. The first meta-
tarsal, in short, is re-positioned to
where it should be naturally.

When the bone itself is not de-
formed, why would a surgeon choose
to create a surgical deformity? It is
entirely desirable and possible to
fix the problem without the need to
‘break’ the bone, i.e., osteotomy, by
cutting and shifting bone, or fusing
a healthy joint, such as the Lapidus
procedure. In fact, he emphasiz-
es, the natural anatomy of the foot
should be altered as little as possible
to restore natural unimpaired func-
tion. “Less is more”, he reiterates—a
recurring theme in the surgical phi-
losophy of Dr. Wu.

With a series of x-rays, he dis-
cusses examples of the Lapidus, and
of first metatarsal osteotomies. The

Continued on page 119
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Syndesmosis Procedure (from page 118)

outcome looks good, on the face of
it but, he says, look more closely.
The sesamoid position can look good,
but look at the gap between the first
and second metatarsal heads after the
operation. When you compare the
outcome with the syndesmosis, there
is indeed a significant difference.

In the operating room, Dr. Wu
demonstrates his mastery of the tech-
nique. (Figure 1) He describes, in
his operative report, a 3.0cm dorsal
incision, but the actual incision is
barely 2.0cm, or less. “That’s all that
is required,” says Wu. There is good
access to all the essential structures.
The beginner surgeon may prefer a
slightly longer incision, he adds. (Fig-
ure 5) He continues with the surgery
in a precise and careful fashion.

Every maneuver is deliberate
and has purpose. He takes time to
demonstrate carefully the anatomy
as it is encountered. Pointing with
a curved hemostat, used for blunt
dissection, he draws attention to the
exposed medial branch of the deep
peroneal nerve. This is retracted.
“We don’t want to injure this,” he
explains. The deep fascia is incised,
exposing the interosseous muscle.
From his surgical observation, this
muscle is frequently hypertrophied.

When necessary, the dorsal third
is excised. There has been no loss
of stability or alignment from this
maneuver. Bleeding from cut muscle

Figure 6: Feathering
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Figure 5: Incision

also does not appear to be a cause for
concern. Next, attention is directed to
the second metatarsal shaft which is
exposed. When this is completed, the

release adequately, but
just enough, and without
the risk of overcorrec-
tion, the iatrogenic hallux
varus. Only the fibular
sesamoid suspensory and
lateral collateral ligament
is freed. Any subsequent
release is carefully evalu-
ated and may be adjusted
to the severity of the con-
| tracture. Next, the peri-
osteum is stripped from
the shaft of the first meta-
tarsal, with just enough
exposure. Next, using a
2.0mm drill, 2-4 holes are placed in
the shaft of the first metatarsal.

The surgical scene is set for the
preparation of bone that is at the

Restoration of the natural anatomical

first metatarsal alignment concurrently provides

for correction in the sagittal plane position

and range of motion, in addition

to the frontal plane position.

focus is the lateral release of the first
metatarsal phalangeal joint.

This is performed judiciously.
MPV (metatarsus primus varus) cor-
rection is powerful, he emphasizes,
and the primary concern now is to

Figure 7: Intra-Op XR

heart of the syndesmosis. Using a
12 mm osteotome and small mal-
let (19cm, 230 gram), the bone is
elevated by fish scaling, with a se-
ries of deftly controlled strikes. Nor-
mal bone physiology takes over from
here, adds Dr. Wu, who admits he
does not know exactly what happens
after that. The new tissue that forms
has never been investigated histolog-
ically. He is hopeful that, one day, an
academic institution will rise to the
challenge, to answer that question.
(Figure 6)

He inspects the interspace. Fat
is the enemy. Any fatty tissue must
be removed as this interferes with
the anticipated biological response.
After this is completed, he feeds the
suture through the prepared holes
and encircles the second metatarsal.
Applying firm pressure, the interme-
tatarsal angle is reduced manually,
and two throws of suture are secured
temporarily with a hemostat.

The result is checked by x-ray,

Continued on page 122
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Syndesmosis Procedure (from page 119)

and the position is found to be sat-
isfactory (Figure 7). Another recent
technical adjustment is the applica-
tion of the 4-hole AO mini-plate, ap-
plied to the lateral cortex of the sec-
ond metatarsal shaft. The incidence
of second metatarsal fractures is low,
and he hopes to further control the
outcome in this way. The temporary
suture is completed, and addition-
al sutures are added, as necessary.
Pointing at the foot, he asks what I
can see. I note the first metatarsal is
moved into a more plantar position,
following the surgical maneuver.

Next, the interspace is filled with
platelet-rich fibrin (PRF) retrieved
from the patient’s own blood. This is
introduced to promote and accelerate
the desired biological bridge-form-
ing fibrous response. It is as yet un-
known what effect, if any, this might
have. Two years ago, platelet-rich
plasma was used, but abandoned
when this failed to produce any dis-
cernible difference. He learned about
this from a friend, a dental surgeon.
After researching the material proper-
ties, he decided that this can perhaps
provide a favorable substrate to opti-
mize, perhaps accelerate, the fibrous
bridge formation.

to effectively and permanently cor-
rect MPV is undeniable. The patient
appears fully functional, happy with
the outcome, and free of restriction
in activity or footwear. Many patients
elect to have bilateral correction. Dr.
Wu is committed to long-term fol-
low-up. There is no additional charge
to his patients. The office pays the
cab fare to encourage patients to re-

3) Functional F-scan evalu-
ation consistently demonstrates
a restoration and medialization
of weight-bearing pressures, to-
gether with restoration of hallux
weight-bearing function and pur-
chase, as compared to the pre-opera-
tive finding.

4) X-ray evaluation demonstrates
excellent maintenance of MPV cor-

New ideas dismissed by colleagues are sometimes

misunderstood or simply ignored for

‘daring to challenge’ the dictum of the “gold standard”.

turn. Long-term follow-up can be
problematic in Hong Kong where city
people are busy. When the foot is no
longer a concern, it can be difficult to
entice a return visit.

Initial evaluation and follow-up
are very thorough. Pre-op and
post-operative evaluation incorporate
clinical evaluation, standing radio-
graphs, photographic evidence, and
functional F-scan evaluation.

Especially noteworthy are the fol-
lowing observations:

1) First ray excursion range is
measured and recorded. Sagittal

The ability of the syndesmosis

to effectively and permanently correct MPV

is undeniable.

With all the key surgical elements
in place, the wound is closed in the
standard manner. When asked if he
also uses a standard bunionectomy,
he replies that this depends on the
patient. When there is a significant
exostosis, this is remodeled through
a standard medial incision—often
unnecessary, because the reduction
is very powerful, especially in the
young patient. But the older, more
mature, and more severe bunion may
deserve this additional attention. At
the completion of the operation, a
light dressing is applied. There is
hardly any bleeding at all.

The ability of the syndesmosis

plane function consistently is con-
trolled. On average, there is a 50%
increase in first metatarsal stiff-
ness. The patient population com-
monly demonstrates, pre-operative-
ly, reduced first metatarsal stiffness
(the hypermobile first ray). The
fibrous tissue appears effective in
promoting increased first metatar-
sal stiffness.

2) Clinical evaluation consistent-
ly demonstrates excellent and unre-
stricted first metatarsal phalangeal
joint range of motion. 80-90 degrees
represents the norm and not the ex-
ception. The quality of joint motion
has a very natural feel.
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rection. Dr. Wu monitors this po-
sition extremely carefully after the
surgery, with a passion bordering
on obsession. Any indication of wid-
ening is followed up aggressively by
adjusting the treatment protocol.

5) A particular surprise is the
secondary stabilizing effect of the
anatomically correct first metatarsal
position. Lesser metatarsalgia is con-
sistently eliminated, plantar forefoot
callus vanishes or is significantly
ameliorated, and flexible lesser toe
deformity is reduced. Two of the
patients concurrently had a prob-
lematic cross-over second toe. Only
a medial release of the contracture,
performed using the primary inci-
sion, was required. If the joint is dis-
located, a percutaneous K-wire is
used for four weeks.

Conclusion
Our clinical judgment is a prod-
uct of those principles passed on
to us from our mentors during our
training. New ideas dismissed by
colleagues are sometimes misunder-
stood or simply ignored for ‘daring
to challenge’ the dictum of the “gold
standard”. On occasion there is that
peculiar individual who will not set-
tle for the accepted ‘standard of care’
and dares to question the validity of
our choices. A doctor such as that
may all too easily be labelled a mav-
erick zealot. The syndesmosis pro-
cedure, in the eyes of some, may
fall into that category. It takes a firm
conviction, nurtured by a lifetime of
Continued on page 124
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Syndesmosis Procedure (from page 122)

experience and successful outcome,
to remain steadfast.

The surgical outcome is not ‘bul-
let proof’. There is not a single surgi-
cal remedy capable of meeting such a
lofty expectation. Complications can,

and do, occur. Managing the com-
plication, more often managing the
patient, is a familiar integral part of
the art of medicine and surgery.

The syndesmosis is a technique
that deserves to be better known.*
This requires a more intense effort,
in-depth scientific study, and par-
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ticipation by a greater number of
foot surgeons to form a collaborative
international effort. Like Hong Kong
itself, the syndesmosis technique
is full of Eastern promise. And, as
often as not, the experience meets
the expectation. PM
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