Neurovascular Structures at Risk with Ankle Arthroscopic Portals: A Cadaveric Study
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Statement of Purpose

The four most common ankle arthroscopic portals, anteromedial (AM), anterolateral (AL),
posteromedial (PM), and posterolateral (PL), run cf neurovascular structures (NVS)
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Methodology

Twenty-six fresh-frozen cadaveric lower extremities were dissected a the four ankle
arthroscopic portals. Meliculous dissections were performed at each portal site 1o expose
NVS, while ot disturbing them from their original anatomic location. The AM portal was
created medial 10 the tibialis anterior tendon (TAT) into the medial gutter, with the great
saphenous vein and nerves dissected for measurement, The AL portal was created lateral to
the peroneus tertus tendon (PTT) into the lateral gutter, where the intermediate_dorsal
cutaneous nerve (IDCN) was locaiized. The PM portal was created medial (o the Achilles
tendon (AT), and the PL portal was created lateral 1o the AT into the medial and lateral
guters, respectively (Figures 1-3). The sural nerve was dissected for the AL portal, and the
tbial nerve was dissected for the PM portal. The distances from each anatomical landmark to
the neurovascular siructures at the level of the ankle joint were measured and recorded. A
2.7mm ankle scope was placed to ensure proper portal size. Each extremity served as ils
own control. Cadaveric imbs with orthopedic implants that impeded our dissections were
excluded.

Statistics began with Kruskal-Walls test o determine parametric and non-parametric data.
Descriptive data and comparison of means was conducted with Wiicoxon signed-rank test
and ANOVA as appropriate. Al statistical analysis was conducted via SPSS 24.0 (IBM,
Amonk, NY).
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Literature Review

Ankle arthroscopy is an important, minimally invasive tool for the diagnosis and treatment
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he most common complication of ankle arthroscopy is neurologic injury, accounting for
up o hall of the 9% compicaton rte i  sudy don by Ferke ot a. Sty Dang of o
encountered an overall incidence of complications of 7.69%, with injury to the superficial
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analyzing the NVS and tendinous structures at risk in ankle arthroscopy by Yammine et al.
reported a total of 14 nerve injures; ten of those injuries were to the SPN, with 6 incurred
through the AL portal* Recognizing tis information, we hypothesized that the AL portal holds
the highest risk for atrogenic injury 1o the IDCN.

he anatomic variation of the SPN and it branches are estabiished in the terature, and the
distance from the SPN to the AL portal is highly varied$ Buckingham et al. measured a
distance of 0.5 2.5 mm, Schiebling et al. measured a distance of 5.5 +3.5 mm, and Woo et
al. measred a distance of 1.8 + 125 mm betwoen the AL portal and the SPN in a collective
total of 35 cadavers. ©* Thus, we hypothesized that the distance from the AL portal o the
IDCN would show considerable varation across its

anatomic distribution.
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Al locations demonstrated high variabilty in relation to NVS (Figure 4). The greatest
inconsistency was noted between

surrounding the AL porta s visualized in Figure 5. Of note, only the distribution of the TAT to
the saphenous nerve was normaly distrbuted per Komolgorov-Smimov testing. However, the
difterences In variance between landmarks to NVS or gutters was not signiicant (p=0.88).

One-sample ANOVA testing inicated signifcant diferences in mean distance between
anatomic landmarks, with the exception of PTT 10 the IDCN (p=0.181, all others p<0.001).
“The values for which are featured in Table 1. While the range for the IDCN to PTT was 3.0
cm, no other grouping had a range greater than 2.1 cm. Moreover, to the authors” knowledge,
previous studies have ot quantiied the distance between landmarks and the ankie joint
ace. I the present study, the interval between anatomic landmarks and the ankle gutter
was measured. The TAT was 1.10 om lateral from the medial gutter, the PTT was 1.31 om
medial 1o the lateral gutter, the AT was 0.94 cm and 0.73 cm from the medial and lateral
guter, respectively. Sublracting these lengths by the scope diameter (4.0 or 2.7 mm), a
resultant scope space (SS) can be quantiied. The AM and AL portals had the largest SS (2.7
mim) at 0,82 and 1.04 cm, respectively. However, as comparisons of mean SS between the
peroneus tertius to IDCN was not significant, the medial portal had the longest S of tatistcal
signiicance (p<0.001). As such, the AM portal had the greatest room for scope placement.

he saphenous and sural nerves were nearly equidistant from the AT, at 0.896 cm
medially and 0.8923 cm lateraly, respectively. Addtionaly, both posterior portals localized a
smaller SS than their anterior counterparts. At 0.67 cm and 0.46 cm of SS for the PM and PL
portals, respectively.

The measurements quaniified fal within one standard deviation of those published in a
meta-analysis of ankle arthroscopy cadaveric studes al5 Similar to their
work, our resulls found the IDCN and tendinous structures 10 be at highest risk of iatrogenic
injury. The saphenous nerve's relation 1o the TAT (mean 13.9 mm) followed a bimodal
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the least anatomic variance, and the AL the greatest. The four most common portals of ankle
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and adjacent ankle joint gutter. The present data can be uized by foot and ankle surgeons.
portal p it and anal thereo.
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