
Introduction
Arthroscopy simply means the inspection of the interior of a 
synovial joint [1]. Arthroscopy of the ankle joint has increased 
due to symptoms and complaints are very common, so 
arthroscopy is widely used for treatment and diagnosis of ankle 
pathologies [2-5].
For ankle arthroscopy, several arthroscopic portals have been 
utilized; Anteromedial and Anterolateral are most commonly 

used and allow access to all sides of the joint. The anterocentral 
portal and medial midline portal [6,7] might also be used. The 
anterocentral portal is a good choice to see both sides of the joint 
and provide a wide field of vision.
The overall reported complication rates for this procedure have 
ranged from 3.4% to 10.3% [6-11]. Neurovascular injuries are 
the most common, which ranged from 0.04% to 4.8% [12], 
almost half of the overall reported complications.
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Introduction: The medial midline portal and anterocentral both are not standard portals for ankle arthroscopy, but they provide a wide field of 
vision.
Aims: The aim of this study was to compare anatomical safety between medial midline and anterocentral portal in arthroscopy in respect to the 
least injury to adjacent structures.
Materials and Methods: 20 cadaveric ankles were dissected and related anatomical structures were measured from anterocentral and medial 
midline portals.
Results: The dorsalis pedis artery (DPA) was at a mean distance of 10.08 mm, the deep peroneal nerve was at 16.20 mm, the tibialis anterior 
tendon was at 2.41 mm, and the extensor hallucis longus (EHL) tendon was at 2.62 mm from the medial midline portal. The EHL tendon was 
injured in two specimens during portal placement. The anterocentral portal was placed at a mean distance of 2.38 mm from the DPA, 7.09 mm 
from the superficial peroneal nerve, and 4.12 mm from the deep peroneal nerve.
Conclusion: Our study demonstrated that the anterocentral portal is safer than the medial midline portal for ankle arthroscopy. While there is a 
high risk of tendon injury in the medial midline portal.
Keywords: Anatomy of ankle, ankle arthroscopy, anterocentral portal, medial midline portal.

Abstract

Learning Point of the Article:
Anterocentral portal offers safer access with better visibility and fewer tendon injuries than the medial midline portal in ankle arthroscopy

Cadaveric Study on the Safety of Medial versus Anterocentral Portals in 
Ankle Arthroscopy: A Comparative Analysis
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Anatomical variations of the structures are commonly seen in 
terms of distances and course around the ankle joint [13,14]. 
These anatomical structures (neurovascular and tendinous) 
may be injured during ankle arthroscopy through any portal.

Materials and Methods
We used 20 ankle specimens from cadavers. These specimens 
were dissected and studied for the anatomical placement of 
structures around portals.
We identified surface landmarks (medial malleolus, lateral 
malleolus, extensor hallucis longus [EHL] and tibialis anterior 
muscle) and we marked each anatomical landmark (Fig. 1).
The tendons over the ankle were palpated to determine the site 
of entry and 20 mL of saline was injected into the joint to 
distend it by using a needle. On both sites, the portal was made 
using a 5 mm longitudinal skin incision and dissection was done 
deep to the joint without damaging the structures. Then 4 mm 
arthroscope was inserted and replaced with a short stick (Fig. 
2).

Then the skin and subcutaneous fat were dissected from the 
underlying fascia for visualization of the muscle tendons, 
nerves, and vessels around the joint. We identified the 
anatomical structures adjacent to the portal. Moreover, we 
measured the distance of different structures from the portal. 
Where there were two branches of one structure, the distance 
from the portal to the nearest branch was measured.

Two portals were studied
1. Medial midline portal (between tibialis anterior tendon and 
EHL tendon): The mean distance of dorsalis pedis artery 
(DPA), superficial peroneal nerve, tibialis anterior tendon, and 
EHL tendon was measured.
2. Anterocentral (lateral to EHL): Measured mean distance of 
the DPA, Superficial peroneal nerve, and deep peroneal nerve.
Digital vernier caliper was used to measure the distance from 
the portal to the anatomical structures.

Observation and Results
In this study, we obtained the data after dissection of 20 ankle 
specimens.
The mean distance from medial midline portal to DPA was 
10.08 ± 3.16 mm (4.0–14.4), superficial peroneal nerve was 
16.20 ± 4.92 mm (7.0–24.3), Tibialis anterior tendon was 2.41 
± 2.08 mm (0.6–8.4) and EHL tendon was 2.62 mm ± 1.93 
(0–5.9). The EHL tendon laceration was encountered in two 
specimens Table 1.
The anterocentral portal was at a mean distance of 2.38 ± 1.75 
mm (1.0–7.1) from the DPA, 7.09 ± 3.84 mm (1.1–13.5) from 
the superficial peroneal nerve, and 4.12 ± 1.63 mm (1.9–8.3) 
from the deep peroneal nerve.

Discussion
The present study was aimed at studying the extra-articular 
anatomy of the ankle region with respect to the medial midline 
and anterocentral portals. The distance was measured between 
each of the respective portals to the adjacent neurovascular and 
tendinous structures.

Medial midline portal
In this study, a mean distance between the medial midline portal 
and the DPA was 10.08 mm (range 4.0–14.4 mm), between 
superficial nerve 16.20 mm (range 7.0–24.3 mm), between 
tibialis anterior tendon was 2.41 mm (range 0.6–8.4 mm) and 
between EHL tendon was 2.62 (range 00–5.9 mm). 
Buckingham et al. [15] found a mean distance of 11 mm (range 
5–15 mm) from the DPA.
Golano et al. [16] stated that this portal gives an intra-articular 
view similar to that by anterocentral portal but with lower 
chances of lesion to vital structures. Bharambe et al. [17] found 
the mean distance for DPA and deep peroneal nerve was 1.7 
(range being 1–2 mm).
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Figure 1: Anterocentral and medial midline portals.
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In this study, the mean distance between the portal and the DPA 
was 2.38 mm (range 1.0–7.1 mm), between the superficial 
peroneal nerve was 7.09 mm (range 1.1–13.5 mm), and 
between the deep peroneal nerve was 4.12 mm (range 1.9–8.3 
mm). Buckingham et al. [15] reported the mean distance to be 
0.7 (range 0–5) from the DPA and 1.1 (range 0–5) in case of the 
deep peroneal nerve. In their study, the superficial peroneal 
nerve was lacerated in three cases and in one case, it lacerated 
the deep peroneal nerve.
Golano et al. [16] discouraged due to the high associated risk of 
injury to the superficial peroneal nerve superficially and the 
deep peroneal nerve and the DPA on the deeper plane. They 
stated that any associated variations of the artery may also lead 
to vascular lesions.

Bharambe et al. [17] found the average distance from the portal 
to the DPA and deep peroneal nerve was 1.4 mm. Feiwell and 
Frey [18] found the average distance of this portal from the 
neurovascular bundle to be 3.3 mm (range, 0–10 mm). In one 
case, the arthroscope penetrated and in 4 cases was related to the 
neurovascular bundle.
Stotter et al. [19] concluded that the anterocentral portal in 
ankle arthroscopy is safe with a low number of neurovascular 
injuries and can be recommended as a standard portal.

Strengths and limitations
The principal strength of this study lies in its direct anatomical 
evaluation using cadaveric specimens, which provides accurate 
and objective measurements of the proximity of critical 
neurovascular and tendinous structures to the medial midline 
and anterocentral portals. By conducting a comparative 
assessment between these two less commonly used 
arthroscopic portals, the study contributes valuable data that 
may aid in minimizing complications during ankle arthroscopy. 
Moreover, the use of consistent methodology across specimens 
enhances the reliability of the findings. However, certain 
limitations must be acknowledged. The cadaveric nature of the 
specimens does not account for the dynamic anatomical shifts 
or physiological responses observed in live patients, such as 
tissue elasticity or vascular pulsatility. The relatively small 
sample size (n = 20) may also limit the generalizability of the 
results. In addition, demographic details, such as age, sex, or 
comorbidities of the cadavers were not considered, which might 
influence anatomical variability. Finally, variations in portal 
placement technique by different surgeons were not simulated, 
which may affect external applicability.
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Anatomical structure Distance in mm Laceration

Medial midline portal

Dorsalis pedis artery 10.08 (4.0–14.4) 0

Superficial peroneal 
nerve

16.20 (7.0–24.3) 0

Tibialis anterior 
tendon

2.41 (0.6–8.4) 0

EHL tendon 2.62 (0–5.9) 2

Anterocentral portal

Dorsalis pedis artery 2.38 (1.0–7.1) 0

Superficial peroneal 
nerve

7.09 (1.1–13.5) 0

Deep peroneal nerve 4.12 (1.9–8.3) 0

Table 1: Proximity of anatomical structures from the portal.

Figure 2: (a) Injecting saline in the joint. (b) Wooden markers over the portal site. (c) Neurovascular structures after dissection. (d) Measurement from 
portal to anatomical structure.
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Conclusion
To conclude between medial midline and anterocentral portals, 
the Anterocentral safer than the medial midline portal. The 
EHL tendon injury was encountered in two specimens during 
portal placement.
The anterocentral portal provides better joint visibility and 
avoids frequent portal changes during the procedure.
Surgeon should be aware of anatomy and anatomical variations 
of structures related to the ankle, to minimize complications of 

ankle arthroscopy.

Clinical Message

Surgeons must be aware of the anatomical proximity of 
neurovascular and tendinous structures while choosing 
arthroscopic portals. The anterocentral portal, although 
traditionally underused, may offer better safety and visibility than 
the medial midline portal with minimal tendon risk.
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