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Abstract

BACKGROUND

Acute injuries to the tibiofibular syndesmosis, often associated with high ankle
sprains or malleolar fractures, require precise diagnosis and treatment to prevent
long-term complications. This case report explores the use of needle arthroscopy
as a minimally invasive technique for the repair of tibiofibular syndesmosis
injuries.

CASE SUMMARY

We report on a 40-year-old male patient who presented with a trimalleolar
fracture and ankle subluxation following a high ankle sprain. Due to significant
swelling and poor soft tissue quality, initial management involved external stabil-
ization. Subsequently, needle arthroscopy was employed to assess and treat the
tibiofibular syndesmosis injury. The procedure, performed under spinal anest-
hesia and fluoroscopic control, included nanoscopic evaluation of the ankle joint
and reduction of the syndesmosis using a suture button. Follow-up assessments
showed significant improvement in pain levels, range of motion, and functional
scores. At 26 weeks post-procedure, the patient achieved full range of motion and
pain-free status. Needle arthroscopy offers a promising alternative for the mana-
gement of acute tibiofibular syndesmosis injuries, combining diagnostic and
therapeutic capabilities with minimal invasiveness.

CONCLUSION
This technique may enhance clinical outcomes and reduce recovery times, war-
ranting further investigation and integration into clinical practice.

Key Words: Needle arthroscopy; Tibiofibular syndesmosis; Acute injury; Ankle fracture;
Minimally invasive surgery; Case report
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Core Tip: Needle arthroscopy demonstrates significant potential as a minimally invasive technique for the repair of acute
tibiofibular syndesmosis injuries, offering enhanced visualization and diagnostic accuracy over traditional methods. In a case
study of a 40-year-old male with a trimalleolar fracture, this method resulted in substantial improvements in pain, range of
motion, and functional outcomes, achieving full recovery within 26 weeks. These findings suggest that needle arthroscopy
could become a preferred approach in managing such injuries, promoting faster recovery and reducing the risk of complic-
ations. Further research is warranted to confirm these benefits.
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INTRODUCTION

The tibiofibular syndesmosis comprises four ligaments: The interosseous ligament, the anterior inferior tibiofibular
ligament, the posterior inferior tibiofibular ligament, and the transverse tibiofibular ligament. These ligaments are
frequently injured during high ankle sprains or malleolar fractures.

According to the study by McCollum et al[1], the most accurate examination for assessing isolated injury to the
tibiofibular syndesmosis is computed tomography of the bilateral ankle joints, where a difference in syndesmosis width
exceeding 2 mm is indicative[l]. In malleolar fractures, evidence shows that in the AO41-B variant, Weber type B, the
syndesmosis is injured in 50% of cases, while in the AO41-C variant, Weber type C, it is almost always injured[2,3].
Advancements in functional outcomes following ankle fractures over the last five decades have underscored the
importance of achieving anatomical realignment of the fracture and restoring the integrity of the articular surface[4].
Despite these advancements, complications such as chronic pain, arthrofibrosis, recurrent swelling, and perceived
instability remain common after ankle fractures. These issues may arise due to suboptimal alignment of the articular
surface and additional damage to the articular cartilage, which may not be diagnosed in standard imaging tests[5,6].

Arthroscopy has provided a safe and effective means of addressing various pathological conditions involving the
tibiotalar joint. Ankle arthroscopy serves both diagnostic and therapeutic purposes. In 1993, Ferkel and Orwin[7]
highlighted the value of ankle arthroscopy in the evaluation and management of ankle fractures.

In acute injuries, ankle arthroscopy allows for comprehensive examination of the cartilage surfaces of the talus, tibia,
and fibula, as well as the intra-articular ligaments. and the tibiofibular syndesmosis.

In recent years, needle arthroscopy has been gaining popularity as a less invasive procedure than standard arthros-
copy. Although needle arthroscopy is a more difficult procedure to learn, it has several advantages over standard arthro-
scopy of the ankle joint. Lopes et al[8] noted that during needle arthroscopy, exploration of the medial gutter and three-
dimensional stabilization was more complicated than during classic arthroscopy. However, overall management and
exploration of the syndesmosis were facilitated. The nanoscope has a much smaller diameter and is flexible, which
reduces the risk of iatrogenic cartilage damage in the ankle joint and allows for better observation of such a compact joint
as the ankle[8].

CASE PRESENTATION

History of present illness

A 40-year-old man was brought to our emergency care unit due to increasing swelling of the lower limb approximately 3
days after a sprain injury of the ankle joint. X-rays revealed trimalleolar fracture with ankle subluxation (Figure 1). Due to
significant swelling around the ankle joint and poor soft tissue quality, primary closed reduction with external stabil-
ization (DePuy Synthes, West Chester, PA, United States) was performed (Figure 2). The external fixator was removed 27
days later due to swelling and poor skin condition, and the fracture was converted to internal fixation.

FINAL DIAGNOSIS

Given the expected fibrosis inside the tibiofibular syndesmosis during preoperative planning, nanoscopy was indicated to
assess the mobility of the tibiofibular syndesmosis and potentially refresh it to prevent interference with anatomical
repositioning. The patient was placed supine under spinal anesthesia. A tourniquet was used, and the procedure was
performed under fluoroscopic control. The fibula was anatomically reduced, and the fracture was stabilized using a
dedicated plate and locking screws (Arthrex, Naples, FL, United States).
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Figure 2 X-ray after closed reduction and external fixation using ex-fix (DePuy Synthes, West Chester, PA, United States). Two Pins in tibia,
one pin in calcaneus.

TREATMENT

Nanoscopy of the ankle joint was performed with NanoScope (Arthrex, Naples, FL, United States). The injury and
hypermobility of the syndesmosis were visualized (Figure 3). Under nanoscopic control, the tibiofibular syndesmosis was
reduced and stabilized using a suture button (TightRope, Arthrex, Naples, FL, United States) (Figure 4). The medial
malleolus was then fixed using two screws (Arthrex, Naples, FL, United States) (Figure 5).

OUTCOME AND FOLLOW-UP

Follow-up visits were conducted at 2, 6, 10, 16, 22, and 26 weeks post-procedure. Initially, the patient was non-weight-
bearing on the involved limb for six weeks and used a CAM-Walker brace (DonJoy, Vista, CA, United States). After six
weeks, the pain-Visual Analog Scale (VAS) score was 5, with a range of motion of 10 degrees of plantar flexion and 0
degrees of dorsiflexion. The Ankle-Hindfoot score (AOFAS) was 49. The patient then underwent a standard rehabilitation
protocol focusing on reducing swelling and increasing the range of motion. After 16 weeks, there was an improvement in
the range of motion: Dorsiflexion was 15 degrees, plantar flexion was 45 degrees, and the pain VAS score was reduced to
3. The patient started returning to a more active lifestyle, with an AOFAS score of 85. At 26 weeks post-procedure, the
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Figure 3 Tibiofibular syndesmosis injury in nanoscopy camera. Ti: Tibia; Fi: Fibula.

Figure 4 Tibiofibular syndesmosis after repair in nanoscopy camera. Ti: Tibia; Fi: Fibula.

patient achieved a full range of motion and was pain-free, with a VAS score of 0 and an AOFAS score of 95, with only
minor limitations during recreational activities and on uneven terrain, thus completing the orthopedic treatment.

DISCUSSION

Nanoscopy is a video system comprising a handheld device with an integrated light source, packaged in a single-use kit,
and connected to a 13-inch portable console. The handheld device, with a diameter of 1.9 mm, houses a light-emitting
diode (LED) light and features image and video recording capabilities. It is inserted into a trocar with a diameter of 2.4
mm, connected to water, which significantly reduces the invasive area by 84% compared to a traditional arthroscope. The
Nano needle scope tip offers a non-tilted viewing angle of 120°. Additionally, the needle arthroscope comes in three
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Figure 5 X-ray after open reduction and internal fixation with plate, screws and suture button (Arthrex, Naples, FL, United States).

length variants: 125 mm, 180 mm, and 250 mm. The overall characteristics of the nanoscope are comparable to those of
standard arthroscopes used in procedures. A dedicated shaver with a diameter of 2.8 mm is also available for nanoscopy
Figure 6).

( Bver t)he past 25 years, around 500 studies have been conducted on ankle joint arthroscopy. In the same period,
approximately 90 studies have focused on needle arthroscopy, with 9 of these specifically addressing ankle joint
nanoscopy (Figure 7). These studies cover various topics, including: Ankle sprain (1 study)[9], anterior impingement of
the ankle joint (2 studies)[10,11], technique of needle arthroscopy (3 studies)[12-14], ligament reconstruction (1 study)[8],
inspection of injectable agents (1 study)[15], and cartilage inspection (1 study)[16] (Figure 8).

The findings suggest that needle arthroscopy could be a promising tool for treating ankle joints. In a 2024 study,
Walinga et al[16] demonstrated that needle arthroscopy facilitates visualization of the tibiofibular syndesmosis and the
surrounding cartilage. Additionally, this procedure can be performed with minimal pain under local anesthesia[17].
Colasanti et al[11] research indicates that patients are highly interested in the procedure and find the experience of
watching the camera feed to be positive.

Over the past decade, several reviews and meta-analyses have addressed the fixation of lower leg fractures using
arthroscopy. However, none of these studies have focused on needle arthroscopy. Recent research consistently suggests
improved postoperative outcomes in patients undergoing arthroscopy-guided malleoli osteosynthesis.

In his 2016 study, Chan and Liu[17] emphasized the utility of ankle arthroscopy in visualizing the intricacies of acute
ankle injuries. By directly visualizing the joint, arthroscopy aids in identifying and evaluating intra-articular fractures,
tibiofibular syndesmosis injuries, associated osteochondral injury, and ligament injuries.

Liu et al[18] in a 2020 study, argued that fracture reduction through arthroscopy yields superior short-term results,
although this advantage may diminish over the medium term.

Smith et al[19] in a 2020 study, demonstrated that ankle arthroscopy during open reduction and internal fixation
significantly enhances patient outcomes for Weber B fibular fractures and ankle dislocations, without increasing
complication rates. Despite extending the procedure by an average of 10 minutes, arthroscopy led to statistically
significant improvements.

In a 2021 study, Aziz et al[20] illustrated that ankle arthroscopy serves as a crucial diagnostic and prognostic tool,
effectively managing acute intra-articular injuries without substantial cost increases or serious adverse events.

However, Lee et al’s review underscores the need for further investigation into complications, additional costs, and
procedural duration[21]. Similarly, Williams et al[22] in 2021, advocates for more research on the potential benefits of
integrating ankle arthroscopy into the treatment of the ankle fractures before considering its routine application in all
cases.

These conclusions are not surprising, given that over the last 25 years, only three randomized controlled trials have
been conducted, involving a total of 159 patients, which examined the impact of arthroscopic intervention in lower leg
ankle fractures on patient recovery time, healing duration, and accurate diagnosis of additional ankle joint injuries[23-25].

The presented case report validates the practical application of the mentioned conclusions. In essence, the needle
arthroscope in this study offered ergonomic advantages, a smaller diameter, and flexible optics, potentially reducing the
risk of iatrogenic injury. However, its limitations included the absence of camera tilt and lower resolution. Needle
arthroscopy is positioned as an alternative to magnetic resonanse imaging and diagnostic arthroscopy. Assessing the
tibiofibular syndesmosis was notably easier compared to traditional arthroscopy. Moreover, ergonomics play a significant
role in ankle arthroscopy. The smaller size of the needle arthroscope facilitates ease of use, but achieving three-plane
stabilization becomes more challenging, particularly for surgeons accustomed to standard arthroscopy. A nanoscope
takes up much less space than a full arthroscopic tower and is portable, so using it during a procedure takes less time and
it can always be ready. Additionally, mastering the use of a nanoscope requires additional time, thereby increasing the
learning curve.
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Figure 6 Instruments. 1: Suturebutton; 2: Drill; 3: Trocars; 4: Hook; 5: Nanoscope; 6: Shaver; 7: Water supply.

600
500
500
«w 400
(]
Ka}
S
2 300
>
©
2
o 200
90
100
= 9
0
Ankle arthroscopy Nanoscopy Ankle nanoscopy
Group

Figure 7 Number of studies about ankle nanoscopy.
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Figure 8 Subjects of studies about ankle nanoscopy.
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CONCLUSION

Ankle joint nanoscopy, characterized by its minimally invasive nature, emerges as a valuable diagnostic and therapeutic
option for chronic and acute ankle injuries. Offering imaging and interventional capabilities within the ankle joint, it
presents several advantages over conventional arthroscopy. Nonetheless, it is crucial not to view the needle arthroscope
merely as a miniature version of traditional arthroscopy. Rather, it represents a novel tool, necessitating a reevaluation
and delineation of innovative procedures tailored to maximize its utility and advantages.
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