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ABSTRACT

Introduction: Ankle fractures usually present intra-articular in-
juries that are not visible in open surgery. Arthroscopy makes it
possible to assess and treat them.

Methods: The role of arthroscopy in ankle fractures is reviewed,
especially in relation to the detection and treatment of occult
injuries, and in assisting joint reduction.

Results: Arthroscopy makes it possible to eliminate loose bod-
ies, debride hematomas and assess joint congruence. It im-
proves the detection of syndesmotic instability (up to 87%) and
reduces medial malleolus reduction defects (22-32%). The use of
arthroscopy is associated with better functional outcomes and
fewer complications.

Conclusion: Arthroscopy optimizes the treatment of complex an-
kle fractures and should be considered especially in cases of
unstable fractures.
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RESUMEN
Papel de la artroscopia en el tratamiento de las fracturas de
tobillo

Introduccion: las fracturas de tobillo suelen presentar lesiones
intraarticulares no visibles en la cirugia abierta. La artroscopia
permite evaluarlas y tratarlas.

Métodos: se revisa el papel de la artroscopia en fracturas de to-
billo, especialmente en la deteccion y el tratamiento de lesiones
ocultas, y la asistencia a la reduccion articular.

Resultados: la artroscopia permite eliminar cuerpos libres, des-
bridar hematomas y valorar la congruencia articular. Mejora la
deteccion de inestabilidad sindesmal (hasta 87%) y reduce los
defectos en la reduccion del maléolo medial (22-32%). Se asocia
con mejores resultados funcionales y menos complicaciones.
Conclusion: la artroscopia optimiza el tratamiento de fracturas
de tobillo complejas y deberia considerarse sobre todo en casos
de fracturas inestables.

Palabras clave: Fractura. Tobillo. Artroscopia.
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Introduction

In recent years, research on ankle fractures has led to a
better understanding of such fractures, and ligamentous
injury has gained importance®™. In addition, the increas-
ingly systematic use of computed tomography (CT) for
diagnosis has led to improved assessment of these le-
sions®?.

Although open reduction and internal fixation (ORIF)
remains the standard treatment in most hospitals, open
surgery does not allow the assessment and treatment of
concomitant intra-articular injuries. The main advantage
of ankle arthroscopy is its ability to visualize the joint car-
tilage and ligaments, as well as to identify lesions that
are not evident on conventional radiographs or during
ORIFG4,

For more than 20 years, the literature has indicated
that there is a high prevalence of intra-articular injuries
associated with ankle frac-
tures, such as chondral inju-
ries, loose bodies and damage
to ligaments. These injuries, if
not identified and treated, can
lead to unsatisfactory clinical
outcomes, including persistent
pain and the early development
of post-traumatic osteoarthritis
(PTOA)®®.

Arthroscopy can assist in the
reduction of fractures, joint de-
bridement, the removal of loose
bodies and the treatment of
cartilage and ligament damage.
The most recent literature sug-
gests that arthroscopy-assisted
reduction and internal fixation
(AAORIF) may offer improved
functional outcomes and low-
er visual analogue scale (VAS)
scores compared to traditional
ORIFG9,

Regarding specific indica-
tions for use in ankle fractures,
arthroscopy is recommended
in fracture patterns associat-
ed with a high probability of
intra-articular injury, such as
high-energy fractures, Weber
type B (supination external
rotation [SER] and pronation
abduction [PABD])and C (pro-
nation external rotation [PER])
fibular fractures, and fractures
with a high probability of injury
to the syndesmosis®.
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Surgical technique

The therapeutic strategy begins with understanding the
mechanism of injury and fracture pattern, planning the
approaches and preparing the material to be used.

Placement in the operating room

First, we adopt the posterior approach, if required by the
fracture involved, and, after reducing the posterior malle-
olus, we place the patient in the supine position with a
pad under the buttock. The ankle should be positioned
at the edge of the operating table, which will allow free
ankle flexion and extension, facilitating handling during
arthroscopy. Ischemia and water aspiration and irrigation
systems are placed on the same side as the fracture (but
this may vary according to the technical peculiarities of
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Figure 1. Positioning in the operating room for arthroscopy.
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Table 1. Arthroscopy field

Needle 18 mm

Arthroscope, 4.5 mm and 30°

Synoviotome (with/without teeth)

Straight or curved mosquito according to surgeon's preference

Fluoroscope

Osteosynthesis material suitable for the fracture

Implants for reattachment of ligamentous structures
« Anterior talofibular ligament (ATFL)

« Anterior-inferior talofibular ligament (AITFL)

- Internal lateral ligament, deep fascicle

Dynamic or rigid syndesmosis stabilization systems

Implants for reinsertion of cartilage fragments

each hospital). The arthroscopy tower and fluoroscope
monitor are placed close to the patient's head and, on
the contralateral side, we place the C-arm at the bottom
to optimize visualization and arthroscopic and radiologi-
cal access, allowing simultaneous use? (Figure 1 and Ta-
ble 1).

Step-by-step surgical technique

Correct placement of the anteromedial (AM) and antero-
lateral (AL) portals is crucial in order to avoid damage to
the saphenous and superficial peroneal nerves, respec-
tively”. Anterior ankle arthroscopy allows excellent access
to zones 1, 2 and 3. Access to zones 4, 5 and 6 is more
difficult. However, with plantar flexion and the instability
generated by the fracture, osteochondral lesions (OCLs) in
these Raikin quadrants can be visualized and treated®?.

1. Diagnostic and therapeutic
arthroscopy

After osteosynthesis of the pos-
terior malleolus, our next step is
to perform diagnostic ankle ar-
throscopy to evaluate concom-
itant injuries such as OCLs or
loose bodies, and to assess re-
duction of the posterior malleo-
lus, and injuries to the external
and internal ligament complex,
and the syndesmosis. Although
arthroscopy begins after the
completion of osteosynthesis of
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the posterior malleolus, its use extends throughout the
surgical procedure. In fractures without involvement of
the posterior malleolus, arthroscopy is the first procedure
to be performed prior to malleolar synthesis.

- Debridement of the joint and evacuation of the in-
tra-articular hematoma: this could help eliminate
proinflammatory markers that may play a role in the
prevention of PTOA and reduce the occurrence of ar-
throfibrosis, which would have a positive effect on
the prognosis of the fracture/™.

- Assessment of reduction of the posterior malleo-
lus: arthroscopy can be used to verify reduction of
the posterior malleolus® (Figure 2).

Lee has described a novel technique using a drill
guide with ankle arthroscopy for the reduction of
joint fragments in posterior malleolus fractures. In
particular, this technique is beneficial for patients
with trimalleolar fractures who have a depressed
joint fragment, as it allows anatomical reduction
and minimizes the need for extensive incisions™.

- Extraction of loose bodies. The presence of loose
bodies within the joint is a common finding in ankle
fractures. One-third of all arthroscopy patients had
intra-articular loose bodies removed during surgery
(24 out of 71cases)™. Arthroscopy allows the precise
removal of intra-articular loose bodies, which can
cause pain, blockage or limitation of mobility, and
damage to the joint cartilage™.

- Management of chondral injuries. The literature re-
ports the presence of chondral injuries in 34-91% of
all ankle fractures. These lesions are frequently lo-
cated in the talus and are most common in severe
fractures, such as Weber C and PER fractures. Patients
with cartilage lesions were 3.5 times more likely to
develop radiographic osteoarthritis (Kannus arthritis
score < 90) and 5 times more likely to have an un-
favorable long-term clinical prognosis (American Or-
thopedic Foot and Ankle Society [AOFAS] score < 90)™).

Figure 2. Assessment of posterior malleolus reduction.
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ways maintaining arthroscopic
control during the procedure
to ensure precise reduction
and avoid rotation of the distal
fragment (Figure ).

Patients at greatest risk of
malreduction are those over 60
years of age, due to decreased
bone quality and more complex
fractures™. Patients with open
fractures and fracture dislo-
cations have a 215 to 2.7 times
higher risk, respectively, due to
increased soft tissue damage
and fracture complexity. Vertical
fractures and with interposed
soft tissues make it difficult
to achieve anatomical reduc-
tionte),

Xie (2025) and Liu (2020)
compared AAORIF with ORIF(7),
Less intraoperative blood loss,
shorter hospital stays and
faster healing times were ob-
served in the first group™®. In
Figure 3. A: loose bodies; B: osteochondral lesion; C: reduction of the osteochondral lesion; D: addition, the postoperative in-
medullary stimulation. flammatory marker levels were

lower, and the Olerud-Molander
Ankle Score (OMAS) values at 6
If possible, we reinsert unstable osteochondral months and one year were significantly higher than in the
fragments (Figure 3). In chondral lesions where it is ORIF group™e),
not possible to reinsert
the fragment, cartilage
repair stimulation tech-
niques can be used®®?,

2. Open reduction and internal
fixation of the lateral and/or
medial malleolus

Arthroscopy assists ORIF in
evaluating the congruence
of the joint surface. It is es-
pecially useful for reduction
of the medial malleolus. The
malreduction rate in medial
malleolus fractures is 22.2-
32.6%%, Initial arthroscopy
allows us to determine wheth-
er tibial malleolus reduction
can be performed in an open
or closed manner. In cases
with significant displacement, - (
open synthesis is chosen, al- Figure 4. Arthroscopically-assisted medial malleolus fixation.
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3. Repair of ligament injuries

Following fracture synthesis, the ligament injuries are re-
paired.
- Assessment of the deltoid ligament. Tearing of the
deltoid ligament can cause persistent medial insta-
bility after reduction of the fibula, associated with
pain, dysfunction and the risk of PTOA if not ade-
quately treated. Its repair in acute ankle fractures
has been shown to improve reduction of the medi-
al clear space (MCS) and the functional outcomes
(AOFAS), and reduce postoperative complications. In

SER type fractures, the assessment of medial stabili-

ty is essential: while in SER Il fractures the deep fas-

cicle of the deltoid ligament is usually preserved, in

SER IV fractures there is complete medial injury that

compromises the tibiofibular mortise and requires

surgical treatment.

The indications and criteria for deciding on del-
toid ligament repair in patients with unstable ankle
fractures include:

1. Significant dislocation or widening of the MCS.

2. Persistent medial instability despite peroneal
fixation: if there is valgus instability or external
rotation after anatomical reduction of the fibula,
repair of the deltoid ligament is indicated.

3. High-grade unstable fractures with syndesmotic
instability.

In fractures with deltoid ligament damage, an increase
in intra-articular injuries, such as osteochondral lesions,
has been reported®.

If the deltoid ligament injury involves only the anterior
part, arthroscopic reinsertion can be made using resorba-
ble implants. If deltoid ligament disinsertion is complete,
open reinsertion is preferred, because of the difficulty of
placing the implants in the posterior malleolus and the
risk of neurovascular injury (Figure 5).

- Diagnosis of syndesmotic instability. Arthroscopy
allows assessment of the integrity of the syndes-
mosis and the MCS on the radiograph and CT scan,
especially in SER Il and IV fractures. It has been
shown that radiographic assessment is not always
predictive of the syndesmotic lesion. In addition, ar-
throscopy ensures its anatomical reduction. Takao
found that 87% (33/38) of the ankles with fractures
had syndesmosis lesions detected by arthroscopy®??.

Arthroscopy allows both direct visualization and
dynamic assessment of the syndesmosis®?,

- It makes it possible to differentiate between SER

Il fractures (where there should be no syndes-

mosis damage) and SER IV fractures, where the

syndesmosis is affected and can be stabilized®).

- Arthroscopy can avoid the false impression of a
widened medial joint space on fluoroscopy due
to congenital anomalies.
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Figure 5. Deep fascicle lesion and reinsertion of the deltoid lig-
ament.

-Being able to visualize the malleolar incisura
together with radioscopic control allows us to
ensure correct positioning of the incisura fibu-
laris, especially in patients with unstable inju-
ries where there is a risk of malreduction due to
shortening or rotation of the fibula®,

- Arthroscopy can help avoid overcorrection of
the syndesmosis, which is highly arthrogenic®2?
(Figure 6).

Clinical and functional outcomes

Ankle fractures are very common injuries, with an average
of 169/100,000 cases per year. The most commonly used
method for treating unstable ankle fractures is ORIF. Even
after anatomical reduction, some patients still experience
persistent ankle pain and disability, possibly as a result of
untreated intra-articular lesions®.

Zhang performed a meta-analysis comparing ORIF
with AAORIF in the treatment of unstable ankle fractures.
The analysis yielded the following results: AAORIF showed
better scores on the AOFAS and OMAS functional scales®®.
On the AOFAS scale, AAORIF scored 91.0 versus 87.6 in the
case of ORIF, while on the OMAS scale, AAORIF scored 90
versus 75 in the case of ORIF (p = 0.008). Patients subject-
ed to AAORIF had lower postoperative pain VAS scores.
The VAS scores were significantly lower on postoperative
day 3 in the AAORIF group (1.96 + 118) than in the RAFI
group (2.83 + 1.07). AAORIF allows the detection and treat-
ment of intra-articular lesions, which may contribute to

Rev Esp Artrosc Cir Articul En. 2025;32(2):126-33
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Figure 6. A: syndesmosis injury; B: control of reduction to avoid overcorrection; C: intraoperative control of correct reduction of the fibula
at the incisura.

reduce the incidence of persistent pain and disability due
to untreated injuries.

Other relevant findings reported by Zhang included
the observation that AAORIF generally involves a longer
surgery time. Specifically, the mean surgery time was
105.22 + 2713 minutes, versus 93.59 + 22.79 minutes in the
case of ORIF (p = 0.038). However, the complications rate
was significantly lower with AAORIF (7.7% versus 27.5%; p =
0.006), as was the reoperations rate (1.5% versus 12.5%; p =
0.029), compared with ORIF. Finally, in this meta-analysis,
no significant differences in early ankle PTOA rates were
detected between AAORIF and ORIF, but better functional
outcomes were recorded with AAORIF®.

In a systematic review, Zhuang reported that AAORIF
is more effective in the diagnosis and treatment of carti-
lage injuries, ligament damage and loose bodies. AAORIF
detected more lesions of the syndesmosis than ORIF (80%
versus 57.5%; p = 0.021). The incidence of these lesions was
higher in the AAORIF group. This research group has also
published better functional outcomes and scores on the
VAS and OMAS scales compared to ORIF. HigherPatient-Re-
ported Outcomes Measurement Information System
(PROMIS) scores and satisfaction rates in Weber B ankle
fractures treated with AAORIF were observed.

The reported complications during arthroscopic ankle
procedures comprise superficial peroneal neuritis and
damage to the neurovascular bundle. However, in com-
parison to ORIF, it has shown significantly lower rates of
postoperative complications (7.7% versus 27.5%; p = 0.006)
and revision surgeries (1.5% versus 12.5%; p = 0.029). The
review also highlighted that occult intra-articular lesions
are a cause of unsatisfactory outcomes in ankle fractures,
and emphasized the diagnostic and prognostic usefulness
of ankle arthroscopy in the prevention of PTOAG?),

Stabilization of the syndesmosis in ankle fractures is
crucial to prevent chronic instability and PTOA. Trans-syn-
desmosis screw fixation has been the standard of care,

Rev Esp Artrosc Cir Articul En. 2025;32(2):126-33

but presents complications and biomechanical disadvan-
tages.

Xie showed that stabilization of the syndesmosis with
a dynamic fixation system offers equivalent functional
results and fewer complications compared to screw fixa-
tion®. AAORIF allows the evaluation of joint congruency
after anatomical reduction of both the posterior and an-
terior syndesmosis. It also allows assessment of the over-
correction that can result from over-compression of the
tibiofibular mortise, which has been shown to be highly
arthrogenic®. During reduction of the syndesmosis, help
is provided by a palpation probe which we should be able
to insert once the syndesmosis has been fixed.

AAORIF during ankle fracture fixation may improve the
detection and treatment of syndesmosis instability. Liu, in
a cadaveric model, found arthroscopy to be very sensitive
in detecting sagittal and external rotation instability of the
syndesmosis in the early stages of the injury, even with
the application of low forces. More than twice as many pa-
tients with Weber type B or C fractures were seen to have
arthroscopically detected instability of the syndesmosis
(66%) compared to injuries detected by stress radiography
(30.2%). The conclusion was that arthroscopy allows bet-
ter determination of instability in multiple planes (sagittal
and rotational) than fluoroscopy alone®?'39,

Hintermann reported that 79.2% of the patients with
ankle fractures had damage to the joint cartilage, most-
ly located in the talus®?. The incidence was significantly
increased in the case of Weber C fractures. In addition,
14.2% of the patients underwent arthroscopic removal of
bone-cartilage fragments®.

Cooper reviewed the long-term outcomes and return
to sports activity in patients with ankle fractures, and
described improved stability and quality of reduction
with deltoid ligament repair®. Such repair significant-
ly reduces the incidence of malreduction and improves
maintenance of the MCS, resulting in greater joint sta-
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bility, better AOFAS and VAS scores, and lower revision
surgery rates,

Deltoid ligament repair is associated with fewer revi-
sion surgeries compared to trans-syndesmosis fixation,
mainly due to less material removal®.

In terms of the return to sports activity, patients un-
dergoing deltoid ligament repair have shown significant
improvements in PROMIS, Foot and Ankle Ability Measure
(FAAM) and numerical rating scale (NRS) scores, facilitat-
ing an earlier return to sports and a high level of activity.

In conclusion, deltoid ligament repair in unstable an-
kle fractures is indicated in cases of significant medial in-
stability in high-grade unstable fractures®.

Considerations and limitations

Despite the many advantages, there are some consider-
ations and limitations to the use of arthroscopy in ankle
fractures.

- Learning curve: the use of ankle arthroscopy and
its application in fracture reduction has increased
in recent years, particularly in the foot and ankle
subspecialty. In this regard, it can be technically de-
manding and requires experience on the part of the
surgeon®,

- Limited evidence: although the evidence suggests
benefits, there is a recognized need for further high
quality randomized controlled studies to confirm
these findings and establish clear indications for
the use of arthroscopy in ankle fractures.

Conclusions

The use of arthroscopy in the treatment of ankle fractures
offers significant advantages in terms of the diagnosis and
treatment of concomitant intra-articular lesions that are
often not diagnosed with the conventional techniques. It
allows the direct assessment of joint congruency, the iden-
tification of occult lesions (cartilage, osteochondral and
ligaments) and the possibility of repairing them, as well
as direct monitoring of the fracture reduction achieved.

The current evidence suggests that AAORIF may afford
superior functional outcomes and better pain control
compared to ORIF alone. Although there are cost consid-
erations and the need for technical expertise, the diag-
nostic and therapeutic advantages of arthroscopy make it
a valuable tool that should be considered in order to op-
timize the management of ankle fractures and potentially
improve the long-term patient outcomes. Further research
is needed to fully define the role of arthroscopy in the
management of these injuries, although we believe that
the use of the arthroscope should be generalized in the
treatment of ankle fractures.
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