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ABSTRACT

Needle arthroscopy has gained increased attention as a more
minimally invasive alternative to conventional arthroscopy. With
the growing demand for ankle arthroscopy, needle arthrosco-
py might help to better facilitate the pending increase in ankle
arthroscopic procedures. Cadaveric studies demonstrated that
needle arthroscopy can effectively visualize and access all rel-
evant structures in the ankle joint without causing iatrogenic
damage. This fundamental research translated into a broad clin-
ical portfolio.

Clinical results using needle arthroscopy to treat ankle impinge-
ment under local anesthesia have shown significant positive
outcomes with minimal complications. In addition, needle ar-
throscopy appears to play a valuable supportive role as a min-
imally invasive method to confirm syndesmotic instability and
concurrently treat potential intra-articular pathologies, as well
as to improve the accuracy of intra-articular delivery of inject-
able agents. Furthermore, it may also offer diagnostic value in
cases of persistent ankle symptoms where conventional imaging
fails to reveal the underlying pathology. Despite these promis-
ing findings, the current body of evidence remains limited, and
further research is needed to assess long-term outcomes and
cost-effectiveness.
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RESUMEN
El uso de la artroscopia con aguja en el tobillo

Needle arthroscopy has gained increased attention as a more min-
imally invasive alternative to conventional arthroscopy. With the
growing demand for ankle arthroscopy, needle arthroscopy might
help to better facilitate the pending increase in ankle arthroscopic
procedures. Cadaveric studies demonstrated that needle arthros-
copy can effectively visualize and access all relevant structures in
the ankle joint without causing iatrogenic damage. This fundamen-
tal research translated into a broad clinical portfolio.

Clinical results using needle arthroscopy to treat ankle impinge-
ment under local anesthesia have shown significant positive
outcomes with minimal complications. In addition, needle ar-
throscopy appears to play a valuable supportive role as a min-
imally invasive method to confirm syndesmotic instability and
concurrently treat potential intra-articular pathologies, as well
as to improve the accuracy of intra-articular delivery of inject-
able agents. Furthermore, it may also offer diagnostic value in
cases of persistent ankle symptoms where conventional imaging
fails to reveal the underlying pathology. Despite these promis-
ing findings, the current body of evidence remains limited, and
further research is needed to assess long-term outcomes and
cost-effectiveness.
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Introduction

The demand for ankle arthroscopy has been steadily in-
creasing, and over the years, its applications have expand-
ed significantly—from simple diagnostic evaluations to ad-
vanced reconstructive procedures®?. In 2020, the editors
of KSSTA highlighted this trend with the clear message:
"A Big Wave Is Coming, Be Prepared" predicting continues
growth in arthroscopic procedures and emphasizing the
need for innovations, such as needle arthroscopy, to re-
spond to this increasing demand®.

This article provides an overview of needle arthros-
copy’s role in intra-articular anterior and posterior ankle
joint pathology, including historical background, surgi-
cal technique, clinical indication, complications and the
pearls & npitfalls. In addition, recent developments in
tendoscopy will be briefly ad-
dressed.

This innovative technology facilitates arthroscopy using a
semi-regid durable arthroscope-cannula combination with
a total diameter of two millimeters, making the procedure
acceptable for the patient under local anesthesia™.

Equipment

The needle arthroscopic system consists of two main com-
ponents — a disposable handpiece set and a tablet-like,
portable control unit (Figure 1). The handpiece contains
an all-in-one, semi-rigid, 0-degree needle arthroscope
with a built-in LED light source and chip-on-tip technol-
ogy. It offers also a range of specialized arthroscopic in-
struments for interventional use, such as a biter, grasper,
scissor, probe, and shaver.

History

The concept of needle arthros-
copy was introduced in the
1990s, with the aim of a more
minimally invasive alternative
to conventional arthroscopy®?.
Initially, it was presented as

a method for orthopedic sur-
geons to visualize and evaluate
a joint, with the possibility of
performing the procedure un-
der local anesthesia.

In 1994, Patton et al. reported one of the first case
series involving four patients who underwent in-office
needle arthroscopy of the ankle®. Subsequently, in 2004,
Small and Del Gallo highlighted the potential benefits of
shifting foot and ankle arthroscopy from a hospital setting
to an in-office setting. They recommended in-office foot
and ankle arthroscopy for a variety of simple diagnostic
and therapeutic indications such as impingement, osteo-
chondral defects and synovitis?”.

Despite its early potential, needle arthroscopy did not
gain widespread adoption. This was primarily due to its
poor image quality compared to traditional arthroscopy,
which compromised diagnostic accuracy. Furthermore, the
absence of tailored surgical instruments significantly lim-
ited its therapeutic applications. In addition, the system
also consisted of large and robust machinery, which fur-
ther hindered its practical use®?.

After a period of silence surrounding needle arthros-
copy, 2018 marked a renewed interest in the technique.
The introduction of a new novel needle arthroscopic sys-
tem featuring a disposable chip-on-tip arthroscope rede-
fined the potential of this minimally invasive technique®.
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Figure 1. The needle-like arthroscopic system consists of a (chargeable) tablet control unit (A)
a 2-mm diameter, disposable arthroscope (B).

Visualization: introduction in a cadaveric setting

The practical use of the needle arthroscopy was first ex-
plored in a cadaveric setting, evaluating whether it could
effectively visualize and access all relevant structures in
the anterior ankle joint without causing iatrogenic dam-
age®2)_Stornebrink et al.?® demonstrated that using the
anteromedial portal alone provided a complete visuali-
zation of the anterior ankle joint. The addition of an an-
terolateral portal - a working portal- enabled successful
biopsies and provided access to 96% of the talar dome
and 85% of the tibial plafond.

Furthermore, Inoue et al?? examined how different
portal placements affect both the visualizable range with-
in the ankle joint and the potential risk of neurovascular
injury. Needle arthroscopy via anteromedial or anterolat-
eral portals provides limited contralateral visualization. In
contrast, medial midline and anterocentral portals offer
superior access, though the latter requires caution due
to its proximity to the anterior neurovascular bundle®?),

These cadaveric studies showed that the two-millime-
ter diameter operative arthroscopy of the ankle could be
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performed safely and effective-
ly. The findings also highlight
the importance of planning and
precise portal placement to
minimize the risk of neurovas-
cular injury while maximizing
joint accessibility and visuali-
zation.

Surgical technique: general
procedure

Positioning and local anesthesia
Anterior Ankle Arthroscopy®
The patient is positioned in a

supine position on a standard
examination table with the foot

Figure 2. A: right ankle, seen from an anterolateral perspective. Number 2 refers to the ante-
rolateral portal; B: right ankle, seen from an anterior perspective. Number 1 refers to the an-
teromedial portal, and number 2 refers to the anterolateral portal. (ML, lateral malleolus; MM
medial malleolus; N, superficial peroneal nerve; TibA, tibialis anterior muscle tendon).

at the edge of the bed, allowing gravity to assist with joint
distention. Relevant surface ankle anatomy is marked on
skin, including the medial and lateral malleolus, tibialis
anterior tendon, peroneus tertius tendon, and the super-
ficial peroneal nerve. The surgical field is disinfected with
an antiseptic solution, and standard sterile draping is ap-
plied.

Prior to anesthesia, the standard anteromedial and
anterolateral portals are identified by palpation. The an-
teromedial portal is located at the soft spot, just medial
to the anterior tibial tendon and along the anterior joint
line. The safest anterolateral portal placement is just lat-
eral to the peroneus tertius or

a prone position on a standard examination table with
the foot extending beyond the edge of table with support
under the distal part of the leg. With the ankle in neutral
position, relevant surface ankle anatomy is marked on
skin, including the sole of the foot, medial - and lateral
malleolus and the lateral and medial border of the Achil-
les tendon. A straight line, perpendicular to the sole of the
foot, is drawn from the inferior pole of the lateral malle-
olus to the medial side. The planned posterolateral and
posteromedial portals are located along this line, 5 mm
anterior to the lateral and medial border of the Achilles
tendon (Figure 3).

extensor digitorum longus ten-
don, avoiding the superficial
peroneal nerve. The variability
of the different branches of the
superficial peroneal nerve will
place the portal either lateral
or medial to its lateral branch
(Figure 2).

The planned portals are
then infiltrated with local an-
esthesia, ensuring the entire
tract is anaesthetised, from
skin to joint capsule, including
intra-articular areas. This is im-
portant, as the joint capsule is

highly innervated.

Posterior ankle arthroscopy®

For posterior ankle arthrosco-
py, the patient is positioned in
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Figure 3. A: left ankle, seen from an posterior perspective. Number 1 refers to the anterolateral
portal, and number 2 refers to the anteromedial portal; B: left ankle, seen from an lateral per-
spective. Number 1 refers to the anterolateral portal. With the foot in neutral position (90 °), a
straight line (blue), parallel to the sole of the foot, is drawn from the inferior pole of the lateral
malleolus to the medial side. The planned posterolateral and posteromedial portals are located
along this line, 5 mm anterior to the lateral and medial border of the Achilles tendon (ML, lateral
malleolus; MM medial malleolus; AT, Achilles tendon).

Rev Esp Artrosc Cir Articul En. 2025:32(2):144-51



L. Steenbekkers et al.

These posteromedial and lateral hindfoot portals,
introduced in 2000 by van Dijk et al.*®, are anatomically
proven to be safe and reliable and typically provide ex-
cellent access to the posterior aspects of the ankle and
subtalar joints, including the extra-articular hindfoot
structures®. All subsequent steps are identical to those
described of the anterior ankle arthroscopy.

Portal placement and arthroscope introduction
Anterior Ankle Arthroscop®

Proper portal placement is essential for optimal visualiza-
tion of the anterior ankle. The anteromedial portal is creat-
ed first, serving primarily as the visual portal. A 2-mm stab
incision is made at the pre-marked site using an 11-blade.
Through this incision, a 24 mm sheath loaded with an ob-
turator is inserted intra-articularly with the ankle in maxi-
mum dorsiflexion to prevent cartilage damage. The obtura-
tor is then removed, allowing the needle arthroscope to be
introduced through the sheath. Joint distention is achieved
by connecting sterile saline to the sheath, using a syringe, a
pressure IV infuser bag, or an arthroscopic pump.

The anterolateral portal is created under direct intra-ar-
ticular visualization, primarily serving as the intervention
portal for introducing various instruments, as above-men-
tioned. The correct positioning can first be determined us-
ing a needle, which is inserted to verify the intended loca-
tion. Once confirmed, the portal is established using the
same technique described for the anteromedial portal.

Posterior ankle arthroscopy®

Comparable steps can be followed for posterior ankle ar-
throscopy, although this approach presents specific tech-
nical challenges®. The posterolateral portal is created first,
following the same steps as described previously. Before in-
serting the blunt trocar in the direction of the first web space,
blunt dissection is performed using a mosquito clamp, with
careful attention to avoid injury to the sural nerve.

The posteromedial portal is then created under direct
visualization, using the same technique as for the poste-
rolateral portal. To achieve adequate visualization of the
posterior ankle structures, a 2-mm shaver is used to care-
fully debride the fatty tissue until the posterior structure
are visualized.

Closure
After completing the needle arthroscopy, the joint is aspi-

rated to remove fluid, and all instruments are withdrawn.
Due to minimal soft tissue damage, closure with sutures
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is unnecessary. Instead, sterile wound closure strip or a
simple bandage can be applied. Depending on the type of
procedure performed, a pressure bandage or cast may be
applied if required.

Indications: surgical applications
Ankle Impingement

Ankle impingement is mechanical pain resulting from os-
seous or soft tissue abnormalities, which can occur in both
the anterior and posterior regions of the ankle®. Although
patients may achieve symptomatic relief through conserv-
ative therapy, certain cases require surgical resection®39,
This typically consists of osteophyte removal or excision of
any impinging soft tissue, traditionally performed through
standard anterior or posterior ankle arthroscopy conducted
in the operating room. The availability of a range of tailored,
small-surgical instruments now enables these procedures
to be performed using needle arthroscopy.

Colasanti et al.™ demonstrated the clinical feasibility
of using needle arthroscopy to treat anterior ankle im-
pingement under local anesthesia. In their prospective
cohort of 31 patients, standard anteromedial and antero-
lateral portals were used to resect soft tissue or osseous
impingement. After @ minimum follow-up of 12 months,
patients reported significant improvements across all Foot
and Ankle Outcome Score (FAOS) domains, including pain,
symptoms, quality of life, sports participation, and daily
activities. Notably, nearly all patients (96%) returned to
sports within four weeks, and all employed patients re-
sumed work. Lastly, the overall experience was reported
as positive, with 94% of patients indicating they would be
willing to undergo the procedure again.

Similarly, Mercer et al."® evaluated the role of needle
arthroscopy for posterior ankle impingement in a ret-
rospective series of 10 patients, performed under local
anesthesia. After a mean follow-up of 13.3 months, they
demonstrated similar improvements across all domains
of the FAOS questionnaire. All patients who participated in
sports preoperatively returned to sport within a median of
41 weeks, and the median time to return to work was 3.4
days. Furthermore, 100% expressed willingness to undergo
the same procedure again.

Delivery of injectable agents

Intra-articular injections play an important role in the
management of foot and ankle pathology. Accurate de-
livery is essential to ensure optimal therapeutic effect.
Currently, intra-articular injections into the tibiotalar joint
are often performed using palpation, with reported ‘low’
accuracy rates ranging from 67% to 77%". The added val-
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ue of ultrasound guidance appears limited, as it does not
consistently improve injection accuracy®?.

In this context, Stornebrink et al."™ investigated the po-
tential of bedside needle arthroscopy as a delivery system
for hyaluronic acid in the tibiotalar joint under local anaes-
thesia. Their findings suggest an improvement in accuracy,
with successful intra-articular delivery achieved in 88%
of cases (21 out of 24 patients), and 100% accuracy rate in
those without anterior joint obliteration. Additionally, the
procedure was well tolerated, with no complications report-
ed during a two-week follow-up period. Tolerability was fur-
ther supported by the fact that all patients (100%) indicated
they would be willing to undergo the procedure again.

Syndesmotic injuries

Unstable syndesmotic injuries are frequently associated
with concomitant intra-articular damage, particularly car-
tilage lesions of the ankle joint®. In a recent prospective
case series, Walinga et al. showed that fifteen of the six-
teen elite athletes (94%) undergoing suture-button fixation
demonstrated concomitant cartilage lesions, as observed
through needle arthroscopy. The majority of these lesions
were graded as minor (i.e. superficial cartilage damage) and
were predominantly localized to the talar dome®®. Early
identification and individualized preventive interventions
may play a critical role in preventing further cartilage dam-
age during the initial, subclinical phase of the degenera-
tive cascade®. Furthermore, adding a needle arthroscopic
assessment can (dis)confirm the diagnosis of an unstable
acute or chronic syndesmotic injury in a dynamic matter®.

Undiagnosed foot and ankle symptomatology

Needle arthroscopy may offer significant diagnostic advan-
tages in cases of persistent ankle symptoms where standard
imaging modalities, including Magnetic Resonance Imaging
(MRI), fail to detect underlying pathology®”3. Dankert
et al presented a case involving a patient with chron-
ic anteromedial ankle pain and mechanical symptoms, in
whom repeated MRI scans did not reveal a causative lesion.
In-office needle arthroscopy subsequently identified and
allowed for the removal of a chronic osseous loose body
resulting in significant symptomatic relief(™.

Tendon pathology

Tendoscopy has gained increasing attention in recent
years as a minimally invasive technique for diagnosing
and treating tendon pathologies, including disorders of
the peroneal tendons, tibialis posterior tendon, and Achil-
les tendon®“>“?. Compared to open surgery, tendoscopy
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offers lower complication rates, faster recovery, and im-
proved visualization, with added diagnostic value over im-
aging modalities such as MRI“*% However, the limitations
associated with conventional tendoscopy using rod-lens
arthroscopes reduce its practicality, especially for purely
diagnostic purposes or in outpatient settings.

The use of needle arthroscopy may help overcome
these limitations. Several cadaveric studies have demon-
strated that this system provides excellent visualization
and safe operative access to key tendon structures—in-
cluding the tibialis posterior, peroneal, and Achilles ten-
dons—without causing iatrogenic damage**®. However,
no clinical studies have been conducted to date.

Risks/Complications

As with any emerging technique, safety remains an im-
portant consideration. While conventional arthroscopy is
generally safe, complications, though uncommon (1.5-11%)
do occur, with neurological injuries reported most fre-
quently®). Although needle arthroscopy is smaller and
less invasive, differences in setting (e.g., outpatient pro-
cedures), instrumentation handling, and visual feedback
may influence both the incidence and type of complica-
tions, making direct comparisons with conventional ar-
throscopy challenging.

A recent systematic review (n = 1624 patients) showed
only minor complications after the use of needle arthros-
copy“?. This review highlights needle arthroscopy as a
low-risk procedure, with reported complication rates be-
tween 0% and 9.68%, all classified as minor (grade 1). The
most common adverse event was vasovagal response, oc-
curring in up to 8.33% of cases. These findings reinforce
the favourable safety profile of needle arthroscopy.

General pearls and pitfalls of needle arthroscopy

When considering needle arthroscopy for patients with
ankle pathology, it is important to consider the potential
pearls and pitfalls in advance. An overview of these con-
siderations can be found in Table 1.

Conclusion

This article provides an overview of needle arthroscopy’s
role in intra-articular anterior and posterior ankle joint pa-
thology, including historical background, surgical technique,
clinical indication, complications and the pearls & pitfalls. It
can be used for the treatment of ankle impingement under
local anesthesia, as well as in a supportive role to confirm
syndesmotic instability and concurrently treat potential in-
tra-articular pathologies. In addition, it may improve the ac-
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Table 1. Pearls and Pitfalls

Pearls

Pitfalls

Procedures can be performed under local
anesthesia without the need for general or
regional anesthesia and operation room time.

Conversion to conventional arthroscopy or open is
not possible under local anesthesia.

The awake setting enables real-time patient
counselling during the procedure, which can enhance
patient understanding and overall experience.

Inadequate local anesthesia may result in
discomfort or pain.

Reduced use of healthcare resources.

The 0 ° viewing angle, combined with the semi-
rigid nature of the arthroscope and instruments,
requires a learning curve—particularly for surgeons
more familiar with conventional arthroscopy.

The minimally invasive approach may lead to
faster recovery, decreased blood loss, and fewer
wound-related complications.

Arthroscope introduction may be particularly
difficult in cases of joint space obliteration due to
end-stage osteoarthritis or extensive soft tissue
proliferation.

A pencil grip technique improves stability and
control of the arthroscope during manipulation.

Potential for inadequate debridement due to the
technical limitations of using small instruments,
such as a 2-mm shaver and a 3-mm burr.

Data confidentiality. The au-
thors declare that the protocols
of their work centre referred to
the publication of patient infor-
mation have been followed.

Right to privacy and in-
formed consent. The authors
declare that no patient data ap-
pear in this article.
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