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ABSTRACT

Ankle arthroscopy has evolved significantly, transitioning from
initial pioneering to the fixed distraction method and currently
the dorsiflexion approach. The dorsiflexion approach allows easy
switching between dorsiflexion, neutral, plantarflexion, and dis-
traction, adapting to the needs of different pathologies. In the
past fixed distraction served as a diagnostic tool. Advancements
in imaging eliminated the need for routine diagnostic arthros-
copy. Fixed distraction places neurovascular structures in dan-
ger, the surgeon in a non-ergonomic position and impingement
and instability cannot be treated effectively. The versatility of
the dorsiflexion method combines safety with the choice for the
optimal joint position to approach an OCD, remove osteophytes,
test for syndesmosis laxity or repair ligament instability. A re-
duced risk of nerve injuries, better safety, more flexible and ef-
fective treatment options are overwhelming arguments that fa-
vors the dorsiflexion technique. The fixed distraction technique
as a routine approach to anterior ankle arthroscopy should be
abandoned.
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RESUMEN
Historia y conceptos actuales de la artroscopia de tobillo

La artroscopia de tobillo ha evolucionado significativamente,
pasando del método pionero inicial al método de distraccion
fijay, en la actualidad, al abordaje de dorsiflexion. El enfoque
de dorsiflexion permite cambiar facilmente entre dorsiflexion,
posicion neutra, flexion plantar y distraccion en funcion de las
necesidades de diferentes patologias. En el pasado, la distrac-
cion fija servia como herramienta de diagnostico. Los avances
en el diagnostico por imagen eliminaron la necesidad de reali-
zar artroscopias diagnosticas rutinarias. La distraccion fija pone
en peligro las estructuras neurovasculares, coloca al cirujano en
una posicion no ergonomica y no permite tratar eficazmente el
pinzamiento y la inestabilidad. La versatilidad del método en
dorsiflexion combina seguridad con la posibilidad de elegir la
posicion articular 6ptima para abordar un defecto osteocondral
del astragalo (OCD), eliminar osteofitos, evaluar la laxitud de la
sindesmosis o reparar la inestabilidad ligamentosa. Un menor
riesgo de lesiones nerviosas, una mayor seguridad y opciones
de tratamiento mas flexibles y eficaces constituyen argumentos
de peso que favorecen la técnica en dorsiflexion. Debe abando-
narse la técnica de distraccion fija como abordaje rutinario de la
artroscopia anterior de tobillo.

Palabras clave: Tobillo. Artroscopia. Pinzamiento. Cartilago. OCD.
Tratamiento. Historia. Evolucion. Estado actual de la técnica.
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Introduction

The origin of ankle arthroscopy traces back to the broad-
er development of arthroscopy in the early 20th century.
Nordentoft was the first, to perform arthroscopy of the
knee®, followed by Takagi in 1918 and his more detailed
reports in 1939@. Burman, in 1931, initially regarded the
ankle joint as unsuitable for arthroscopy because of its
complex and narrow anatomy®. Nevertheless, Takagi sys-
tematically assessed the ankle arthroscopically in 1939,
planting the first seeds for future developments.

It was not until after the success of knee arthroscopy
in the 1950s and 1960s that minimally invasive techniques
expanded to other joints, including the ankle. Watanabe
published a series of 28 ankle arthroscopies in 1972,
followed by Chen in 1976“%. However, the procedure re-
mained in its infancy for years, facing technical limitations
due to the ankle’s small joint space and anatomical chal-
lenges. Several publications in the 1980s gradually laid the
groundwork for broader acceptance and refinement of the
technique.

During the 1980s and 1990s, significant advancements
were made in arthroscopic equipment, including better
optics, specialized small-joint instruments, and improved
visualization technologies. Yet, it is only over the last 30
years that ankle arthroscopy has truly evolved. In the
past two decades especially, major progress has been
achieved. Today, both anterior and posterior arthroscopic
approaches to the ankle are possible.

Previously, fixed distraction was considered neces-
sary for the approach to the ankle joint. Arthroscopy was
also used as a diagnostic tool. However, with advances
in imaging technology, routine diagnostic arthroscopy has
largely been abandoned. Now, the arthroscope is viewed
as a surgical tool, not as a diagnostic device.

Current indications for ankle arthroscopy include im-
pingement removal, loose body retrieval, and treatment of
osteochondral lesions. More advanced procedures, such
as arthroscopic ligament reconstruction, arthrodesis, as-
sisted fracture fixation and tendoscopic interventions
around the Achilles tendon and peroneal tendons, are
also increasingly common. Ankle arthroscopy has firmly
established itself as the third most commonly performed
arthroscopic procedure, following those of the knee and
shoulder.

The use of ankle arthroscopy continues to rise. Werner
et al.(6) demonstrated that its growth has outpaced that
of other joints such as the knee, shoulder, and elbow. A
Medtech 360 report further projected an annual growth
rate of over 6.5% in the United States and over 11.5% in the
Asia-Pacific region®.

In the early 1990s, two distinct schools of thought
emerged: the American and the European. In the USA, Jim
Guhl popularized routine joint distraction during ankle
arthroscopy, initially with skeletal distraction via external
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fixation and later evolving to fixed soft-tissue distraction®.
In Europe, at the same time, van Dijk and co-workers intro-
duced the so-called dorsiflexion technique®?. Since then,
these two approaches have coexisted — each influencing
the development of ankle arthroscopy in different ways.

Fixed distraction vs. Dorsiflexion technique

In 2018, the Editor-in-Chief of The Journal of Arthrosco-
py highlighted a key controversy in ankle arthroscopy:
the ongoing debate over whether the fixed distraction or
dorsiflexion technique offers superior outcomes‘™. This
discourse became particularly pronounced between two
prominent figures in the field — Dr. Richard Ferkel, a lead-
ing U.S-based ankle surgeon, and Dr. Jordi Vega from Bar-
celona.

The debate originated with an editorial by Dr. Ferkel ti-
tled “Distraction is the Key to Success”, in which he empha-
sized the advantages of the fixed distraction technique for
ankle arthroscopy™. Dr. Vega, however, firmly contested
this position, suggesting that continued reliance on fixed
distraction was hindering innovation within the field. He
advocated instead for the dorsiflexion method, pioneered
by Van Dijk from Amsterdam, which he argued enables
more advanced, third-generation procedures not feasible
with traditional distraction techniques still commonly em-
ployed in the United States™.

Dr. Ferkel responded robustly to these criticisms, as-
serting that his methods were contemporary and effec-
tive, dismissing the notion that they were not "third-gen-
eration" as "ridiculous"™.

Over the years, both sides have continued to pres-
ent strong arguments supporting their preferred tech-
niques™®._Most recently, The Journal of Arthroscopy again
provided a platform for Dr. Ferkel to defend fixed distrac-
tion, illustrating that the divide between these two ap-
proaches remains active™.

As the field continues to evolve, a critical appraisal
of both techniques is essential to guide surgical deci-
sion-making and optimize patient outcomes.

Comparative Overview of Fixed Distraction and
Dorsiflexion Techniques

In order to understand the evolution of ankle arthroscopy
it is important to consider the nuances of both fixed dis-
traction and dorsiflexion approaches. In this section, we
will review the principles, clinical applications, and out-
comes associated with each method, aiming to provide
a balanced perspective to guide technique selection in
contemporary practice.

Initially developed by Jim Guhl, the fixed distraction
technique was designed to enhance diagnostic capabili-
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and posterolateral portals™®. At
that time, the posteromedial
portal was considered a "no-go
area"(®®),

The dorsiflexion approach,
is named for the ankle posi-
tioning (=dorsiflexion) used for
introduction of arthroscope and
instruments into the joint©),
By dorsiflexing the ankle and
introducing saline, the anterior
joint space naturally expands,
facilitating entry of instruments
(Figures 2A and 2B). Depending
on the pathology and the pro-
cedural needs, the ankle can
subsequently be positioned in
dorsiflexion, neutral, plantar-
flexion, or even under distrac-

Figure 1. Fixed distraction employs a mechanical device to exert continuous traction on the
joint. The setup consists of a traction apparatus affixed to the operating table, along with a

proximal thigh support.

ties and visualization of ankle joint pathologies, includ-
ing posterior cartilage lesions and other posterior joint
conditions, through an anterior approach®. This method
employs a mechanical device to apply consistent tension
to the ankle joint, thereby increasing the intra-articular
space and allowing improved access to posterior articu-
lar cartilage lesions and other posterior structures (Figure
1). Traditionally, this technique has been performed using
small-diameter arthroscopes and instruments™®. Posteri-
or pathologies, such as os trigonum syndrome, were ad-
dressed using the same setup with the addition of lateral

tion. Each pathology benefits
from a tailored positioning for
optimal treatment‘. This tech-
nique typically utilizes a 4 mm
arthroscope along with larg-
er-diameter shavers and instruments™. To address pos-
terior ankle pathology, rather than working from an ante-
rior approach, van Dijk and co-workers developed a safe
two-portal posterior approach with the patient positioned
prone®.

Safety and Flexibility of the Dorsiflexion Method

One of the most significant advantages of the dorsiflex-
ion approach is the safe introduction of the arthroscope,
shaver, and other instruments

into the ankle joint. In dorsiflex-
ion, key neurovascular struc-
tures — such as the superficial
peroneal nerve — are lax and
can more easily displace when
instruments are introduced. In
contrast, the fixed distraction
technique places these struc-
tures under tension, similar to
a tightened bowstring, render-
ing them less mobile and more
vulnerable to iatrogenic injury.
A small-diameter instrument
introduced inadvertently onto
a tensioned nerve is more likely

Figure 2. The dorsiflexion approach is named for the ankle position used during portal estab-
lishment and instrument insertion. The surgeon stabilizes against the sole of the affected foot
(A). With the ankle held in dorsiflexion and saline infused, the anterior joint space naturally
expands (B). The neurovascular structures are depicted in red and white.
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to penetrate, damage, or even
sever it. Conversely, a larger-di-
ameter, blunter instrument,
when introduced onto a relaxed
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A B

pathologies. Each pathology
benefits from an optimized joint
position during treatment. After
instruments are safely intro-
duced in dorsiflexion, the sur-
geon can adjust the ankle into
dorsiflexion, neutral, or plantar-
flexion as needed. Distraction
can also be applied selectively
using a non-invasive distrac-
tion device® (Figure 4A and
4B). This approach enables sur-
geons to capitalize on the safety

Figure 3. Dorsiflexion displaces neurovascular structures -depicted in red and white in these
drawings- away from the joint, significantly minimizing the risk of iatrogenic injury (A). In con-
trast, fixed distraction draws these structures toward the joint, increasing their vulnerability
(B). The anterior safety zone is more than twice as large with dorsiflexion compared to distrac-
tion (Tonogai, 2018). The neurovascular structures are depicted in red and white.

nerve, is more likely to displace the structure without
causing harm.

A second major advantage of the dorsiflexion approach
is that dorsiflexion physically moves the neurovascular
structures away from the joint space, further reducing the
risk of injury@® (Figure 3A). In contrast, fixed distraction
draws these structures closer to the joint, increasing the
potential for iatrogenic damage (Figure 3B). The enhanced
safety profile of dorsiflexion has been supported by stud-
ies such as Tonogai's, which demonstrated that the ante-
rior safety zone is more than twice as large in dorsiflexion
compared to distraction® (Figure 3A and 3B).

Beyond improved safety, dorsiflexion provides great-
er flexibility in addressing a wide range of intra-articular

Figure 4. The dorsiflexion technique provides enhanced versatility in addressing diverse in-
tra-articular pathologies. Each condition may require a specific joint position for optimal ac-
cess. Following portal establishment in dorsiflexion (see Fig. 2A), the ankle can be adjusted to
dorsiflexion, neutral or plantarflexion. Distraction may be applied as needed using a non-in-
vasive traction system (A and B).
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and ease of dorsiflexion during
portal entry while retaining
the option to apply distraction
when additional joint space is
required for posterior or central
lesions®),

Complications of Anterior Ankle Arthroscopy

While ankle arthroscopy has advanced considerably over
recent decades, complication rates remain an important
consideration when selecting the surgical approach. The
dorsiflexion method is associated with a significantly low-
er complication rate compared to the fixed distraction
technique.

Studies have reported complication rates ranging from
8% to 17% for ankle arthroscopies performed using fixed
distraction, with an average rate of approximately 9%®2).
Most of these complications are related to nerve injuries,
attributable to the increased tension placed on neurovas-
cular structures during distraction.

In contrast, a series of 1,305
consecutive ankle arthroscopies
performed using the dorsiflexion
technique demonstrated a signif-
icantly lower complication rate of
only 3%, This improved safety
profile is attributed to the safer
positioning of the ankle during
portal creation and the markedly
enlarged anterior "safety zone"
available for instrument inser-
tion and manipulation.

Nerve injuries represent the
most common complications
in ankle arthroscopy and occur
more frequently with fixed dis-
traction. A nerve placed under
tension and lying close to the
portal site is less able to move
aside when small-diameter in-
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struments are introduced, increasing the likelihood of iat-
rogenic injury. Specific nerve injury risks associated with
fixed distraction include the following nerve lesions. The
incidence of superficial peroneal nerve lesions is approxi-
mately twice as high compared to dorsiflexion®2%. The risk
of sural nerve lesions is 12 times greater with fixed distrac-
tion®2_The risk of saphenous nerve injury is five times
higher with fixed distraction@2).

These findings underscore the significant safety ad-
vantage of the dorsiflexion technique over fixed distrac-
tion in contemporary ankle arthroscopy.

The Role of Plantar Flexion

While the dorsiflexion approach facilitates safe and effec-
tive treatment of anterior ankle pathologies, plantar flexion
plays a crucial role in accessing osteochondral defects of
the talus (OCDs). Plantar flexion enhances visualization
and accessibility to the vast majority of talar dome OCD's.
Supporting this, Hirtler et al. demonstrated that forced
plantar flexion significantly improves access to the talar
surface, achieving levels comparable to those attained with
fixed distraction techniques®). The strategic combination
of dorsiflexion for safe instrument insertion, forced plan-
tar flexion for optimized talar access, and the selective use
of soft-tissue distraction when necessary has consistently
yielded excellent outcomes with minimal complications.

In the authors experience >95% of all osteochondral
lesions can be approached and treated with debridement
and bone marrow stimulation by means of an anterior ap-
proach making use of this forced plantar flexion position,
and the selective use of the soft-tissue distraction device
(Figure 4A and 4B). For the other <5% most posterior le-
sions the approach can be by means of a 2-portal poste-
rior ankle arthroscopy approach with the patient prone.

Final Thoughts

When employing a fixed distractor attached to the operat-
ing table, the surgeon's working position can be likened to
sitting at a dinner table and reaching across for food from
a neighboring plate (Figure 5). In contrast, operating with-
in a flexible, non-fixed setup is akin to comfortably reach-
ing one's own plate — a far more ergonomic, efficient, and
intuitive way of working (Figure 6). Instruments are also
less likely to break or bend when used in a flexible rather
than a rigid setup, reducing intraoperative complications.
In the following sections, we will discuss the current indi-
cations for ankle arthroscopy and critically examine both the
fixed distraction and dorsiflexion methods. We will begin with
diagnostic arthroscopy and the treatment of osteochondral
defects, as these conditions historically provided the founda-
tion for the development of the fixed distraction technique.

Rev Esp Artrosc Cir Articul En. 2025;32(2):79-90

Figure 5. When a distractor is fixed to the operating table, it ne-
cessitates the surgeon to stand beside the patient’s foot. This
positioning restricts access to the ergonomically favorable loca-
tion at the distal end of the table. The situation is analogous to
reaching across a dinner table for a neighbor’s plate—less effi-
cient and more fatiguing than worRing directly in front of oneself.

Figure 6. Ergonomic positioning is achieved when the surgeon
stands at the distal end of the operating table. This setup not
only enhances comfort and control but also reduces the risk of
instrument breakage or deformation, as tools are used within a
more flexible and forgiving working environment.

Diagnostic arthroscopy

In the early stages of arthroscopy's development, its pri-
mary role was diagnostic. Richard Ferkel describes the or-
igins of the fixed distraction system: *"In 1984, Jim Guhl
and | created the fixed distraction system because we rec-
ognized that we were missing a lot of pathology. A fixed,
non-invasive distraction allows the surgeon to visualize
the entire joint, not just a part of it"(™.

During those early years, three portals — anterolateral,
anteromedial, and posterolateral — were commonly es-
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tablished to achieve comprehensive access to the ankle
joint@). Diagnostic arthroscopy was indicated for patients
with unexplained ankle pain, joint stiffness, or to assess
the extent of articular surface damage®.

However, with the advent and refinement of non-in-
vasive imaging modalities, such as MRI and CT, the need
for routine diagnostic arthroscopy has disappeared. To-
day, non-invasive imaging is highly accurate and sufficient
for diagnostic purposes, rendering the use of arthrosco-
py purely diagnostic in nature largely obsolete. Modern
consensus now reflects this evolution: ankle arthroscopy
is predominantly reserved as a therapeutic intervention
rather than a diagnostic tool®.

Despite this global trend, the fixed distraction tech-
nique — including diagnostic arthroscopy — remains in
use in some regions, particularly in the United States.
This includes applications such as diagnostic arthroscopy
during ankle fracture management, arthroscopic ligament
repair, second-look procedures after osteochondral defect
(OCD) treatment, needle arthroscopy, and even asympto-
matic osteophyte removal.

Diagnostic Arthroscopy in Ankle Fractures

Hintermann's landmark study reported that approximate-
ly 80% of patients with an ankle fracture also present with
associated cartilage lesions®?. Similarly, Howard et al. ob-
served a comparable incidence rate of 84%". These find-
ings initially led to the widespread assumption that every
ankle fracture should undergo diagnostic arthroscopy to
assess intra-articular damage.

However, clinical practice patterns and outcomes do
not support this approach. In the United States, only 1%
of orthopedic surgeons routinely perform arthroscopy
during ankle fracture management®. Furthermore, even
among those who do, there appears to be no significant
impact on clinical outcomes®. A recent systematic review
and meta-analysis reinforced these findings, concluding
that the presence or absence of cartilage lesions in the
context of ankle fractures does not significantly influence
functional outcomes®?.

Taken together, the available evidence suggests that
routine diagnostic arthroscopy during ankle fracture
surgery adds unnecessary complexity without providing
meaningful benefit to the patient. Its use should therefore
be carefully reconsidered.

Diagnostic Arthroscopy in Chronic Ankle Instability
Repair
Patients with chronic ankle instability frequently exhib-

it asymptomatic cartilage damage, as demonstrated by
several studies®®). However, similar to findings in ankle
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fracture cases, research has shown that the presence of
asymptomatic cartilage lesions does not affect the clinical
outcomes following chronic instability repairs®>3®. Diag-
nostic arthroscopy performed during ligament repair of-
fers no demonstrable clinical advantage and may lead to
unnecessary interventions.

Moreover, cartilage lesions associated with ankle frac-
tures or chronic instability are typically superficial and
clinically inconsequential. Highlighting these incidental
findings to patients can provoke unnecessary anxiety
without providing any meaningful therapeutic benefit.

Second-Look Arthroscopy After OCD Treatment

Second-look arthroscopy can be performed following mi-
crofracture treatment for osteochondral defects (OCD).
In a study by Keun-Bae Lee, 20 patients underwent sec-
ond-look arthroscopy one year after microfracture sur-
gery®. At that time, 80% of ankles still exhibited mac-
roscopic fissures, and 35% demonstrated incomplete
healing classified as ICRS grade Ill. Nevertheless, clinical
outcomes were favorable, with 90% of patients achieving
AOFAS scores over 80 points.

Similarly, a study involving 25 patients who underwent
second-look arthroscopy at a mean of 3.6 years post-mi-
crofracture revealed that 36% had persistent incomplete
cartilage healing (ICRS grade 111)®®. Despite these findings,
all patients demonstrated significant clinical imorove-
ment (p<0.001) and showed no radiographic progression
of arthritis.

These observations underscore a critical point: clinical
improvement occurs despite incomplete cartilage repair.
The true source of persistent symptoms, when present,
typically lies within the subchondral bone rather than
the cartilage itself. Defects of the subchondral bone plate
should be evaluated through MRI or CT imaging, rather
than arthroscopy. Superficial cartilage defects, in the ab-
sence of underlying bone pathology, are clinically insignif-
icant and do not require intervention. Moreover, attempt-
ing to treat such lesions may unnecessarily increase the
risk of complications.

Needle Arthroscopy

Needle arthroscopy, also referred to as nanoscopy, utilizes a
2.3 mm disposable arthroscope and can be performed under
local anesthesia in an outpatient setting. While studies have
demonstrated that ankle arthroscopy can be safely and ef-
fectively performed with local anesthesia®), its widespread
adoption has not materialized as initially anticipated.

The use of the nanoscope for routine cartilage eval-
uation is highly questionable. For instance, superficial
cartilage lesions—such as "tram track" markings—hold no
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clinical relevance, as they do not penetrate the subchon-
dral bone. Highlighting these findings to your patient can
unnecessarily increase anxiety. Patients may worry exces-
sively, asking questions like, “Doctor, is it really safe to
walk without cartilage?”

Similar concerns arise with second-look needle ar-
throscopy following cartilage repair procedures. At one year
post-treatment, 80% of patients still show repair cartilage
that appears soft, cracked, or fissured, despite excellent
clinical outcomes®. Even at four years, 35% of patients
with good clinical results still exhibit incomplete cartilage
healing (ICRS grade 111)®. These findings can lead patients
to attribute minor symptoms, such as occasional stiffness
or slight discomfort, to structural abnormalities that do not
require further intervention, placing them at risk of unnec-
essary worry—and potentially unnecessary procedures.

Although the nanoscope has been advocated for in-
tra-articular delivery of injectables such as hyaluronic
acid, its reported accuracy is below 90%“?. Furthermore,
the single-use nanoscope represents a solution in search
of a problem: it was developed without a clearly defined
clinical need. The disposable instrument sets accompa-
nying these devices raise significant environmental con-
cerns and contribute to increasing healthcare costs
without offering clear patient benefit.

Asymptomatic Spurs and Osteophytes

Diagnostic arthroscopy carries approximately a 20%
chance of detecting a spur or osteophyte in an otherwise
healthy, asymptomatic individual“?. Research has shown
that one in five people aged 20-40 years exhibit spurs or
osteophytes without any associated symptoms®“?. Further-
more, asymptomatic osteophytes are found in 33% of pa-
tients with chronic ankle instability and in 50% of those
with talar osteochondral defects (OCD)“).

Although spur removal may yield a “clean” postoperative
X-ray, this result is often temporary, as osteophytes tend to
recur“_Importantly, these asymptomatic spurs are gener-
ally harmless and may even contribute positively by stabi-
lizing the joint. In rare cases where spurs become sympto-
matic, removal can still be considered at a later stage.

Unnecessary removal of asymptomatic spurs introduc-
es risks without offering real benefit. It can lead to com-
plications such as arthrofibrosis, particularly if the joint is
immobilized after combined procedures like spur removal
with ligament repair.

Conclusion
In the past, when non-invasive diagnostic techniques

were less developed, arthroscopy with fixed distraction
played an important role in diagnosis. However, advance-
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ments in imaging have made non-invasive diagnostics far
more accurate, eliminating the need for routine diagnostic
arthroscopy. Today, arthroscopy is rightly viewed solely as
a therapeutic tool to perform surgical interventions.

Multiple studies have shown that diagnostic arthros-
copy in cases of ankle fractures, chronic instability repairs,
or asymptomatic osteophyte removal does not improve
patient outcomes. Similarly, superficial cartilage dam-
age—whether observed after OCD treatment or via needle
arthroscopy—does not require intervention unless it ex-
tends into the subchondral bone. Monitoring these con-
ditions is better achieved through non-invasive methods
such as MRI or CT.

Routine diagnostic arthroscopy by means of fixed dis-
traction introduces unnecessary risks and costs without
adding clinical benefit. It should therefore be avoided.

Osteochondral defects (OCD)

In the eighties and nineties of last century it was believed
that fixed distraction was mandatory for the treatment of
talar OCD. Currently we know that the dorsiflexion meth-
od provides equal or better access to the vast majority of
talar OCD.

History and evolution of treatment of talar OCD

Bone marrow stimulation (BMS) with microfracture as a
treatment for OCD was introduced by Steadman over 25
years ago. Since then, various cartilage restoration tech-
niques have been developed, primarily aiming to regener-
ate hyaline cartilage. These approaches include biological
methods such as Autologous Chondrocyte Implantation
(ACI), Matrix-Associated Chondrocyte Implantation (MACI),
Autologous Matrix-Induced Chondrogenesis (AMIC), and
the use of scaffolds or juvenile cartilage.

Where do we stand today?

Two recent systematic reviews have concluded that
no single treatment shows clinical superiority“s). The
pooled success rate of 82% supports Bone Marrow Stimu-
lation (BMS) as the first-line treatment®“®. In fact, a survey
of 1,800 surgeons found that 78% indeed prefer BMS as
their treatment of choice®®.

Several long-term studies confirm that microfracture
results are maintained over time. Van Bergen's study,
with 8-20 years of follow-up, reported 78% good-to-ex-
cellent results and an 88% sport resumption rate. Joint
space narrowing occurred in only 4% of cases®. Corr et
al. showed a 93% survival rate and 86% return to sport at
10-12 years®. Park et al. demonstrated a 97% survival rate
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at 10-19 years®). A systematic review covering six studies
found a mean pooled AOFAS score of 84 at an average 13-
year follow-up, with 78% of patients participating in sports
and joint space narrowing seen in just 4.5% of cases®?.

Asymptomatic osteophytes were found in approxi-
mately 30% of cases in these long-term follow-up stud-
ies, though it remains unclear whether they developed
postoperatively or were already present before surgery®?.
It is known that 50% of patients with talar OCDs initial-
ly present with osteophytes®?, and once removed, these
osteophytes tend to return in 84% of cases*). Therefore,
the 30% rate of asymptomatic osteophytes in long-term
follow-up does not represent arthrosis but likely reflects
pre-existing or stabilizing bone changes.

These long-term outcomes confirm that BMS with mi-
crofracture remains an effective and reliable treatment
over time. Other cartilage restoration techniques currently
lack comparable long-term follow-up data, and it remains
to be seen whether they will outperform BMS.

Bone Marrow Stimulation remains minimally invasive,
cost-effective, technically straightforward, and associat-
ed with low complication rates—offering both short- and
long-term satisfactory results.

Surgical approach for talar OCD treatment

The surgical approach to OCDs can be anterior, posterior,
or via malleolar osteotomy, with a plantar-flexed CT scan
often aiding in decision-making. Based on my 35 years of
experience treating talar OCDs, over 95% of microfracture
cases have been managed through an anterior arthro-
scopic approach, making use of the dorsiflexion method
without fixed distraction. Forced plantar flexion generally
allows sufficient access to the lesion. A preoperative CT
scan with forced plantar flexion (Figure 7) can help plan
the approach. In some cases, applying non-invasive dis-
traction can provide easier access when needed, especial-
ly when switching between dorsiflexion and distraction
intraoperatively.

The treatment of osteochondral defects historically
provided the foundation for the development of the fixed
distraction technique. The dorsiflexion technique, howev-
er, provides better access to these defects since it is more
versatile. It combines the safety of the approach and pro-
vides the options of soft tissue distraction or plantar flex-
ion or even a combination of these positions. This tailor-
made approach- which includes preoperative planning- is
beneficial for the treatment of talar OCD.

While the dorsiflexion approach facilitates safe and ef-
fective introduction of instruments, plantar flexion plays
a crucial role in accessing osteochondral defects of the
talus (OCDs)™©2) Plantar flexion enhances visualization
and accessibility to the vast majority of talar dome OCD’s.
Supporting this, Hirtler et al. demonstrated that forced
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Figure 7. A preoperative CT scan performed with the ankle in
forced plantarflexion can be a valuable tool in surgical planning.
The sagittal image on the left reveals a posteromedially located
osteochondral defect (OCD). In plantarflexion on the right, the
same view illustrates the intraoperative position the surgeon will
achieve. Two key anatomical changes occur: 1) A gap forms be-
tween the anterior distal tibia and the talus, improving access to
the posterior joint space and the OCD; 2)The OCD shifts anterior-
ly. Using the anterior rim of the distal tibia as a reference easily
identifiable intraoperatively.

plantar flexion significantly improves access to the talar
surface, achieving levels comparable to those attained
with fixed distraction techniques®.

The strategic combination of dorsiflexion for safe in-
strument insertion, forced plantar flexion for optimized
talar access, and the selective use of soft-tissue distrac-
tion when necessary has consistently yielded excellent
outcomes with minimal complications.

Anterior ankle impingement

The removal of tibial and talar osteophytes is most easily
accomplished with the ankle in dorsiflexion, as this posi-
tion opens the anterior compartment and the gutters (Fig-
ure 3A). In contrast, joint distraction causes the gutters to
close, making osteophyte removal more difficult.

Anterior ankle impingement is the most common indi-
cation for ankle arthroscopy, and arthroscopic treatment
delivers excellent results when no joint space narrowing
is present. Arthroscopic removal of osteophytes or soft
tissue impediments yields 83% good-to-excellent out-
comes at 5-8 years follow-up for grade 0-I lesions. In cas-
es of osteophytes secondary to arthritis (grade Il lesions),
good-to-excellent results are achieved in 50% of cases“*.

A more recent systematic review confirmed these
findings, reporting an 81% success rate for arthroscopic
removal and an average return-to-sport time of just 8
weeks®?,
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Osteophytes tend to recur after resection, with recur-
rence rates ranging from 76% to 84%“*9. However, despite
recurrence, patients typically do not experience a return
of symptoms. Osteophytes contribute to joint stabiliza-
tion, and studies of 670 ankle specimens from individuals
aged 20-40 years showed that 21% had osteophytes, indi-
cating that 17 in 5 asymptomatic young adults have oste-
ophytes®“?,

Osteophytes are located within the joint capsule at-
tachment. These osteophytes can be easily identified and
removed during arthroscopy with the ankle in dorsiflex-
ion, and detachment of the joint capsule is not necessary
for access. Fixed distraction is not suitable for the treat-
ment of anterior impingement

Ligament repair
In order to address the question on the best approach

we will first address the difference between laxity and in-
stability. An anterior drawer test

Syndesmotic assessment

Similar to assessing lateral ligament laxity, evaluating syn-
desmotic laxity under distraction is problematic. In dis-
traction, the syndesmosis cannot open up, making this a
less reliable method for assessment®™. While a soft tissue
distractor can be applied to facilitate entry into the joint
with a probe or other device, distraction must be released
in order to accurately test syndesmotic stability.

Loose bodies

Loose body removal is straightforward when the ankle is
held in dorsiflexion. However, during distraction, loose
bodies may migrate to the posterior aspect of the joint,
making them significantly more difficult to retrieve (Figure
8). This phenomenon applies not only to loose bodies but
also to debris such as bony fragments generated during
osteophyte removal.

greater than 2 mm indicates
ankle laxity. However, most lax
ankles remain asymptomatic, as
laxity itself is just a sign and not
a symptom—instability is. In-
stability refers to recurrent ep-
isodes of the ankle giving way.
Functional instability involves
giving way despite a stable an-
kle, whereas mechanical insta-
bility occurs when a lax ankle is
prone to giving way.

Two meta-analyses pub-
lished in 2020 found that ar- A
throscopic  ligament  repair

offered significant advantag-
es over open repair, including
better AOFAS scores, lower pain
levels, and fewer wound com-
plications®®. A more recent
meta-analysis in 2021 confirmed these findings, demon-
strating superior clinical outcomes for arthroscopic repair,
with higher AOFAS and Karlsson scores, lower pain scores,
and fewer wound complications. Both techniques showed
similar results on stress X-rays®. While most patients
with instability also have asymptomatic cartilage damage,
as discussed earlier, studies show no difference in out-
comes between patients with or without chondral lesions.
Therefore, performing diagnostic arthroscopy during liga-
ment repair does not offer any clinical advantage.

It is clear that ligament tightening can only be effec-
tively performed without joint distraction, as distraction
would compromise the shortening of the ligament needed
during repair.
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Figure 8. Loose body removal is facilitated in dorsiflexion, as fragments tend to remain in the
anterior compartment where retrieval is straightforward (A). Under distraction, however, loose
bodies migrate posteriorly, making extraction significantly more difficult (B).

Conclusion

Ankle arthroscopy has evolved significantly, transitioning
from initial pioneering to the fixed distraction method and
currently the dorsiflexion approach. The dorsiflexion tech-
nique is named for the initial joint position during instru-
ment insertion. Once the instruments are introduced in
dorsiflexion, the ankle can be positioned in dorsiflexion,
neutral, or plantarflexion, depending on the pathology
being addressed. This flexibility provides optimal access
for different conditions. If needed, distraction can still be
applied using a non-invasive device, combining the safety
and ease of dorsiflexion with the option to gain additional
space for central or posterior pathologies.
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Fixed distraction forces the anteromedial portal medi-
ally, impairing visualization of the lateral gutter. It places
the surgeon in a non-ergonomic position beside the pa-
tient and, due to the rigid setup and delicate instruments,
increases the risk of bending or breaking tools. The dorsi-
flexion method avoids these disadvantages.

As to the treatment of various pathologies, anterior
ankle impingement is much more effectively treated in
dorsiflexion. Distraction places nerves and vessels at risk
by pulling them into the joint space and directly over os-
teophytes, increasing the chance of neurovascular injury.
In addition, with fixed distraction, loose bodies and debris
tend to migrate posteriorly, making retrieval more difficult
and hazardous. Ligaments cannot be effectively repaired
under distraction, and syndesmotic laxity cannot be relia-
bly assessed in a distracted position.

Historically, when non-invasive diagnostic techniques
were limited, arthroscopy under fixed distraction served
a diagnostic role. However, with modern advancements
in imaging, routine diagnostic arthroscopy is no longer
necessary. Today, the arthroscope should be viewed
solely as a tool for surgical intervention—not for routine
diagnosis.

This leaves treatment of talar osteochondral defects
(OCDs) as the only remaining reasonable indication for
distraction. Yet even for OCDs, the dorsiflexion method
offers greater safety and flexibility, allowing easy transi-
tions between dorsiflexion, plantarflexion, and distrac-
tion, without the downsides of fixed systems. Over 95% of
talar OCDs can be successfully treated without the need
for fixed joint distraction, as described in this chapter.

As for the treatment of posterior ankle pathology his-
torically these where treated by an anterior approach
through a distracted joint. Instead of trying to resolve pos-
terior ankle pathology from an anterior approach, a safe
2 portal posterior approach with the patient in a prone
position was developed and widely implemented®. Ten-
doscopic interventions around the Achilles tendon and
peroneal tendons, are also increasingly common.

Ankle arthroscopy has firmly established itself as the
third most commonly performed arthroscopic procedure,
following those of the knee and shoulder. The overwhelm-
ing advantages of the dorsiflexion technique—including
reduced nerve injury risk, enhanced safety, more flexible
access, and more effective procedures—strongly support
its adoption. The fixed distraction technique for anterior
ankle arthroscopy should be abandoned.
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