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ABSTRACT

Context: Several arthroscopic portals are used for arthroscopy for which understanding of anatomy of ankle and foot is very
important.

Aims: To study the anatomy of ankle joint in relation to the anterior, posterior and medial midline arthroscopic portals by dissec-
tion method.

Methods and Material: The distance of the portals to the corresponding neurovascular structures was measured in 20 cadavers
using a vernier caliper.

Results: The mean distance between the anteromedial portal and the great saphenous vein and saphenous nerve was found
to be 7.7 mm, that between the medial midline portal and the dorsalis pedis artery and deep peroneal nerve was found to be
1.7 mm. The mean distance between the anterocentral portal and the dorsalis pedis artery and deep peroneal nerve was found
to be 1.4 mm, and that between the anterolateral portal and superficial peroneal nerve was found to be 2.5 mm. Absence of
peroneus tertius was found in 2 out of 20 cases. The mean distance between posterolateral portal and sural nerve was found
to be 15.9 mm.

Conclusions: The present study confirmed that use of anteromedial portal for ankle arthroscopy is comparatively safe while in-
dicating high chances of injury to dorsalis pedis artery and deep peroneal nerve in both anterocentral and middle midline portals.
In case of anterolateral portal the study found the mean distance to be 2.5mm but variations in distribution of superficial peroneal
nerve and in tendons of this region have to be studied beforehand to avoid injury to the nerve.

Key Words: Ankle arthroscopy, Anteromedial portal, Anterolateral portal, Posteromedial portal, Posterolateral portal, Medial
midline portal

Key message: The variations in distribution of superficial peroneal, deep peroneal and sural nerves, posterior tibial and dorsali
pedis arteries and the tendons of ankle region have to be studied beforehand to avoid injury to them in ankle arthroscopy.

INTRODUCTION

Symptoms and complaints related to ankle joint are very
commonly encountered by orthopedicians. For this, ankle
arthroscopy is a common, less invasive and valuable pro-
cedure for diagnosis and treatment of any ankle injuries.[1]
It is generally performed as outpatient surgery. This is done
either under general or regional anesthesia or under epidural

anesthesia with the patient sedated. The space within the an-
kle joint can be temporarily enlarged, and the space can be
observed using instruments and a special camera. For entry
of the camera and related instruments, incisions are made
in the ankle. These are referred to as portals i.e. they act as
portals for entry of machine or instrument into the ankle
joint. Through the camera, ankle arthroscopy helps in direct
visualization of inside of ankle without large cosmetically
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unsightly scars. At the end of the procedure the incisions are
closed by putting tiny sutures on the skin to close the portals
and covered by a sterile dressing. Often patient can go home
on the same day. [2]

Today arthroscopy is used not only as a tool for investiga-
tion, but also as an alternative to open ankle surgery. It has
become popular surgical approach for addressing many an-
kle pathologies that are intra-articular. It is used for treat-
ment of conditions like synovitis, osteochondral defect of
talus (osteochondritis dessicans), arthrofibrosis, infection,
tibiotalar arthritis, loose bodies, impingement, intra-articular
fractures and osteochondral lesions. Patients may be able to
begin rehabilitation sooner, and return to high level activities
like sports.[3]

Several arthroscopic portals are utilized during ankle arthros-
copy, like anteromedial and anterolateral which are most
commonly used and allow access to all sides of the joint.
[4] The anterocentral portal helps us to see both sides of the
joint but is less used because of associated risk to dorsalis
pedis artery and related nerve. Other portals are posterome-
dial, posterolateral, medial transmalleolar and through the
Achilles tendon. New portal for ankle arthroscopy has been
described called medial midline portal which approaches an-
kle joint through space between extensor hallucis longus and
tibialis anterior.[4]

Variations are seen in terms of distances of portals to the
neurovascular structures around the ankle joint. A variety of
these neurovascular structures may be encountered during
ankle arthroscopy through any of above portals and could be
damaged. Same structures can also be damaged during open
surgeries of the ankle, but chances of injuring them during
mini open approaches or ankle arthroscopy are higher as in
open surgery neurovascular structures are better visualized
and thus iatrogenic injuries can be avoided.[5]

It is mandatory to have a thorough understanding about the
anatomy of the ankle and foot to perform ankle arthroscopy.
It becomes important to study the structures in vicinity of the
above portals and to note any associated variations. Knowl-
edge of such variations is important as these variant nerves
and/ or blood vessels can be injured during the arthroscopic
procedures and/or regional anaesthesia. It can explain some
unusual clinical symptoms caused due to variations.[6]

The purpose of present study is to discuss the portals used
for ankle arthroscopy and to discuss their surgically relevant
anatomy and related variations.

Ferkel has described that ankle and foot injuries are frequent
today. They are usually diagnosed clinically or using imag-
ing techniques. But some are difficult to evaluate by these
methods. Such cases are a diagnostic challenge. He says that
though bony disorders are easy to diagnose radiologically,
injuries to articular cartilages are best diagnosed arthroscopi-

cally. Thus arthroscopy has become very popular as a means
to diagnose and treat various ankle disorders. Ferkel also
described that arthroscopy can be done under general, spi-
nal, epidural or local anaesthesia using an arthroscope with
a diameter of 2.7 to 4 mm. He says that 3 portals have been
established to routinely examine the ankle joint cavity. They
provide complete access to the joint and also adequate flex-
ibility of approach during examination and surgery. These
are the anterolateral, anteromedial and posterolateral portals.
He stressed that the placement of portals must be based on
thorough knowledge of extra-articular anatomy of the ankle
joint to avoid injury to the neurovascular structures as well
as tendons around the ankle. He recommended two anterior
portals, namely anteromedial and anterolateral, anterome-
dial being just medial to the tibialis anterior tendon and ante-
rolateral being just lateral to the peroneus tertius tendon. He
stated that posterior portals, also used for arthroscopy were
posterolateral and posteromedial portals, lying lateral and
medial to Achilles tendon respectively. The posteromedial
portal is used popularly but should be used with great cau-
tion.[7]

Golano et al in their article for arthroscopists stress on the
need for adequate knowledge of the anatomy of ankle joint,
intra as well as extra articular, along with anatomic varia-
tions to avoid confusion and intraprocedure complications.
They state that in arthroscopy a three dimensional picture
of interior of ankle joint as seen by surgeon or anatomist by
opening the ankle joint has been converted into a two di-
mensional picture seen through the arthroscope. The authors
state that most important aspect of preventing injury to struc-
tures related to ankle joint is to make skin incisions parallel
to the tendons and neurovascular structures running from leg
distally to the foot and that it is necessary to carry out blunt
dissection to prevent injury while reaching the joint capsule.
Golano et al stressed on the necessity to identify tendons
such as tibialis anterior, peroneus tertius and that of ten-
docalcaneus or Achilles tendon and neurovascular structures
such as saphenous vein and superficial cutaneus nerve and
its two branches i.e. medial and intermedial cutaneus nerves
which can be easily identified in thin patients.[8]

Golano et al stated that in case of anteromedial portal which
is made just medial to the tibialis anterior tendon there is
a potential to damage the great saphenous vein as well as
the saphenous nerve. In case of anterolateral portal, the
structure likely to be damaged is the intermediate dorsal
cutaneous nerve which is the lateral branch of superficial
peroneal nerve. They also stated that it is essential for the
arthroscopist to remember that the superficial peroneal nerve
and its branches lie close to anterolateral portal and injury
to them needs to be avoided. However he emphasized that
since the nerve is subcutaneous and visible on clinical ex-
amination, injury to it can be avoided by careful inspection
of the lateral ankle region after inversion of the foot. In case
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of anterocentral portal, there is potential to injury to the deep
peroneal nerve and to dorsalis pedis artery. Due to these pos-
sibilities the use of anterocentral portal is discouraged. While
discussing the posterior portals, Golano et al stated that the
posterolateral portal is more popularly used compared to me-
dial. It lies 1.2 to 2.5 cm proximal to the lateral malleolus and
is in close proximity to the sural nerve and the short saphen-
ous vein. The posteromedial portal has potential to damage
the tibial nerve, posterior tibial artery and tendons of flexor
hallucis and flexor digitorum longus muscles.[8]

Buckingham et al introduced the medial midline portal
wherein the ankle joint was approached through a portal just
lateral to the tibialis anterior tendon. This portal was said to
have a lesser risk of injury to neurovascular structures of this
region.[4]

Woo et al carried out a study wherein they investigated the
anatomic variations of neurovascular structures in the ankle
in relation to safety margins for arthroscopic portals. They
studied 23 ankles by dissection method after marking the
various portals namely anterolateral, anteromedial, postero-
lateral and posteromedial and measured the distances of each
portal with related neurovascular structures. They found sig-
nificant variations in the neurovascular structures and con-
cluded that care must be taken to avoid inadvertent injury
to the neurovascular structures during ankle arthroscopy.[9]

Sitler et al studied the safety of posterior portals by mark-
ing them and then studying their MRI images. The proxim-
ity of these portals to adjacent structures were measured on
the images and also by dissection and these 2 distances were
compared. They concluded that with patient in prone posi-
tion, arthroscopy can be done using posterior portals without
gross injury to the posterior neurovascular structures. The
measurements of MRI images were used as additional meas-
urements to confirm the dissection results. No significant
differences were detected.[10]

Balci et al in a similar study involving the posterior ankle ar-
throscopic portals, studied the distance of important neurovas-
cular structures from either of the posterior portals in different
ankle positions namely neutral, plantar flexed and dorsiflexed.
They concluded that the distance between the neurovascular
structures and the portals was more in plantarflexed and dorsi-
flexed positions compared to that in neutral position.[11]

Scholten and C Niek van Dijk have described a anterior and
posterior arthroscopy wherein first patient was in supine po-
sition for anterior approach and then in prone position for
posterior approach through the portals.[12]

Zengerink M and C Niek van Dijk in a retrospective study
involving 1305 patients who had undergone ankle arthros-
copy, found the complication rate to be 3.5%. 1.9% were
neurological problems and were found to be due to due to
errors during placement of the portal.[13]

MATERIALS

Materials used were:

Gloves, scalpel, blunt and tooth forceps, fine small scissors,
23 guage needle, vernier caliper and a 12 megapixel camera
for photography.

METHODS

Institutional Ethical Committee clearance was obtained be-
fore study was commenced. (Attached) 30 lower limbs were
obtained from formalin fixed cadavers. Each limb was ex-
amined, rejecting five which were damaged. Once selected,
each limb was labeled separately for identification.

The surface landmarks such as medial and lateral malleo-
li, borders of Achilles tendon and medial border of tibialis
anterior muscle were identified. The different portals were
marked using a 23 guage needle as follows:

With the limb in supine position (Figure 1 depicts the posi-
tions of the 4 anterior portals):

*  Medial to the tibialis anterior tendon and parallel to
the joint line we marked the anteromedial portal.

e Lateral to the peroneus tertius tendon and parallel to
the joint line we marked anterolateral portal.

*  Between tibialis anterior and extensor hallucis longus
we marked the medial midline portal

e Lateral to the extensor hallucis longus tendon we
marked the anterocentral portal.

With the limb in the prone position

*  The posterolateral portal was marked just lateral to the
Achilles tendon and about half inch proximal to the
distal tip of lateral malleolus

*  The posteromedial portal, just medial to the Achilles
tendon and 1.2 cm proximal to a horizontal line drawn
from the tip of lateral malleolus.

After the portals were marked the dissection was com-
menced. However the needles inserted were removed during
dissection as they interfered with the finer dissection.

The skin and subcutaneous fat was dissected from underly-
ing fascia for visualization of the neurovascular structures
below. Throughout the dissection care was taken not to
disturb the dissected tendons, nerves or blood vessels. The
distance of the portals to the corresponding neurovascular
structures was measured using a vernier caliper.

For each individual portal, care was specially taken for im-
portant structures.

For the anteromedial portal, the great saphenous vein and
saphenous nerve were dissected with care and their distance
from the portal was measured. For the anterolateral portal the
superficial peroneal nerve and its branches were dissected.
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Any variation in branching mentioned. Distance between
these nerves and the portal was noted. The area round the
anterocentral portal was dissected carefully to note the dor-
sali pedis artery, deep peroneal nerve and its branches and
distance between these and the portal was noted. The medial
midline portal and its distance from deep peroneal nerve and
dorsalis pedis artery was measured (Figure 2).

Similarly the distance between the sural nerve and the poste-
rolateral portal and between the posterior tibial neurovascu-
lar bundle and the posteromedial portal was measured taking
care to note any variations in branching pattern of the nerves
and vessels. All measurements were taken in millimeters.
(Figures 3.,4)

Observations and Results

The data presented here is for a total of 20 lower limbs. Five
lower limbs were not suitable as parts of them were damaged
and the other 5 lower limbs could not be dissected due to
constraints of time.

The distance between the anteromedial portal and the great
saphenous vein and saphenous nerve is depicted in Table 1.
The mean distance between the anteromedial portal and the
great saphenous vein and saphenous nerve was found to be
7.7 mm, range being 6.5 to 9.5mm.

The distance between the medial midline portal and the dor-
salis pedis artery and deep peroneal nerve is depicted in Ta-
ble 1. The mean distance between the medial midline portal
and the dorsalis pedis artery and deep peroneal nerve was
found to be 1.7 mm, range being 1 to 2 mm.

The distance between the anterocentral portal and the dorsa-
lis pedis artery and deep peroneal nerve is depicted in Table
2. The mean distance between the anterocentral portal and
the dorsalis pedis artery and deep peroneal nerve was found
to be 1.4 mm, range being 1 to 2 mm.

The distance between the anterolateral portal and the superfi-
cial peroneal nerve is depicted in Table 2. The mean distance
between the anterolateral portal and superficial peroneal
nerve was found to be 2.5 mm, range being 1 to 3 mm. Ab-
sence of peroneus tertius was found in 2 out of 20 cases i.e.
an 10% incidence. (Figure 5)

The distance between posteromedial portal and posterior
tibial neurovascular bundle is depicted in Table 2. The mean
distance between them was found to be 11 mm and the range
found to be 8-13 mm.

The distance between posterolateral portal and sural nerve
was measured in 6 cases as in other cases the sural nerve
was damaged during removal of skin. The mean distance be-
tween them was found to be 15.9 mm and the range found to
be 9.5-19.5 mm.

During the measurement of all above distances wide vari-
ations were found in the distances measured between the
portals and related neurovascular structures in cases of the
posteromedial and posterolateral portals.

DISCUSSION

T

Figure 1: Showing the 4 anterior portals.
A. Anterocentral

B. Anterolateral

C. Anteromedial

D. Medial midline

LT
Figure 2: This figure shows the various structures anterior to
ankle joint.
A. Dorsalis pedis artery
B. Peroneus tertius muscle
C. Lateral malleolus
D. Tibilalis anterior muscle
E. Extensor hallucis muscle
F. Extensor digitorum longus muscle
G. Medial malleolus
H. Deep peroneal nerve
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Figure 3: This figure shows the medial aspect of ankle and
related structures after dissection

A. Tibialis posterior

B. Flexor digitorum longus

C. Posteromedial portal

D. Posterior tibial neurovascular bundle

E. Flexor hallucis longus

Figure 4: This figure shows the medial aspect of ankle and
related structures after dissection

A. Tibialis posterior

B. Flexor digitorum longus

C. Achilles tendon

D. Posteromedial portal

E. Posterior tibial neurovascular bundle

F. Flexor hallucis longus

Arthroscopy is increasingly being used for diagnosis and
treatment of ankle related pathologies. The ankle arthros-
copy is thus used for survey of ankle joint from within and
for reparative ankle surgery. [14]

Ankle arthroscopy was the first attempted in 1931 and fol-

Figure 5: The figure shows anterior aspect of ankle after dis-
section showing absence of peroneus tertius muscle.

A. Tibialis anterior

B. Extensor hallucis

C. Extensor digitorum longus

D. Place for absent peroneus tertius

lowing the attempt it was concluded that this joint was not
suitable for arthroscopy due to its narrow joint cavity. Since
then narrow small diameter arthroscopes have resulted in im-
proved ability to perform diagnostic and operative arthros-
copy. [14] However there are some possible complications
with arthroscopy. To prevent them the surgeon must be well
versed with anatomy of the ankle region.

Ferkel described an complication rate of about 9%. 49% of
these were neurological. The most commonly injured nerve
was the superficial branch of common peroneal nerve. Lesser
complications were due to injury to sural, deep peroneal and
saphenous nerves. Ferkel also reported complications with
anterocentral and posteromedial portals. It was concluded
that thorough understanding of the extra-articular anatomy
of the ankle region was mandatory to avoid complications.

(7.

The present study was aimed at studying this extra-articular
anatomy of the ankle region with respect to the anterior (an-
teromedial, anterocentral and anterolateral), posterior (pos-
teromedial and posterolateral) and medial midline portals.
The distances between each of the respective portals and
the commonly injured neurovascular bundles near them was
measured.

The Anteromedial portal

In the present study the mean distance between the antero-
medial portal and the great saphenous vein and saphenous
nerve was found to be 7.7 mm, range being 6.5 to 9.5mm.
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Stetson and Ferkel state that the anteromedial portal is made
first as it is easy to establish and the region where it is placed
is devoid of any major neurological structures.[6] Woo et al
reported the mean distance to be 10.2mm (range 1.1 to 20.2)
in a study carried out on Chinese cadavers, which is more
than the finding reported by present study. [9] Golano et al
while describing ankle anatomy for the arthroscopists, report
the mean safe distance between the portal and the great sa-
phenous vein as 9mm (range 3-16mm) and for saphenous
nerve as 7.4mm (range 0-17mm).[8] Though these structures
are relatively risk-free, there are reports of a case of lesion
of the great saphenous vein and 5 cases neurological com-
plications during arthroscopy using the anteromedial portal.
[7,15] The mean distance reported by present study is lesser
than findings of all above authors and this could indicate
higher possibility of damage to both great saphenous vein
and saphenous nerve during use of anteromedial portal for
arthroscopy in case of Indian population.

The medial midline portal

This portal was described by Buckingham et al as a new
portal for ankle arthroscopy. [4] Here the arthroscope passes
between the tendons of extensor hallucis longus and tibialis
anterior. The authors reported a mean distance of 11 mm
(range 5-15mm) from the dorsalis pedis artery. In the present
study a mean distance between the medial midline portal and
the dorsalis pedis artery and deep peroneal nerve was found
to be 1.7 mm, range being 1 to 2 mm. This distance reported
by present study is very much less compared to findings re-
ported by Buckingham et al. Golano et al state that this portal
gives an intra-aricular view similar to that by anterocentral
portal but with lower chances of lesion to vital structures.[8]

The anterocentral portal

In the present study the mean distance between the antero-
central portal and the dorsalis pedis artery and deep peroneal
nerve was found to be 1.4 mm, range being 1 to 2 mm. Buck-
ingham et al reported the mean distance to be 0.7 (range 0-5)
in case of dorsalis pedis artery and 1.1 (range 0-5) in case
of deep peroneal nerve. The authors state that in 90% of the
cases where this portal was used, the arthroscope touched
the dorsalis pedis artery and in one case it lacerated the deep
peroneal nerve. In all cases the arthroscope was in contact
with the superficial peroneal nerve and in 3 cases this nerve
too showed lacerations.[4] Feiwell and Frey found the aver-
age distance of this portal from the neurovascular bundle to
be 3.3mm (range, 0-10mm).[16] In 1 case the arthroscope
penetrated and in 4 cases was related to the neurovascular
bundle. Golano et al state that use of this portal is discour-
aged due to high associated risk of injury to superficial pero-
neal nerve superficially and deep peroneal nerve and dorsalis
pedis artery on the deeper plane.[8] The present study reports
the distance of portal from close neurovascular structures to

be 1.4 mm which is close to that reported by Buckingham
(0.7 mm) but less than the 3.3 mm distance reported by Fei-
well and Frey.

Golano et al state that any associated variations of the artery
may also lead to vascular lesions. [8] Basarir et al studied the
lateral and medial malleolar arteries and their distances from
the arthroscopic portals in plantar and dorsiflexion positions
of foot. The authors go on to state that risk of vascular injury
is quiet high in case of arthroscopy and advised position of
plantar flexion during portal placement which increases the
distance of the portal from the blood vessels.[17]

The anterolateral portal

In the present study the mean distance between the antero-
lateral portal and superficial peroneal nerve was found to be
2.5 mm, range being 1 to 3 mm. Buckingham et al reported
a mean distance of 0.5 mm (range, 0-10 mm). They reported
2 cases of laceration to the nerve during arthroscopy using
this portal. [4]

Stetson and Ferkel state that this portal is made just lateral to
the peroneus tertius tendon at the joint level.[6] The super-
ficial peroneal nerve branches are at risk. [14] They report
a mean distance of the portal from the superficial peroneal
nerve branch to be 6.2 mm (range, 0-24mm). Woo et al found
the mean distance between the portal and superficial pero-
neal nerve to be 5.5mm (range, 0.4 to 14.4). They state that
the anterolateral portal should be placed as close to the fibu-
las as possible to avoid injury to the nerve. [9]The mean dis-
tance reported by present study is greater than that reported
by Buckingham et al but less than that reported by Stetson
and Ferkel and Woo et al.

The present study reports absence of peroneus tertius muscle
in 2 limbs. This could mislead the surgeon while placing the
portal. Such absent peroneus tertius muscle was also reported
by Das et al, though the study did not correlate the absence
of the muscle with relation to the anterolateral arthroscopic
portal. [18] C Niek van Dijk clearly states that in absence of
peroneus tertius (which is present in 90%of the population),
the anterolateral portal is placed adjacent to extensor digito-
rum longus tendon.[19]

The posteromedial portal

In the present study the mean distance between posterome-
dial portal and the posterior tibial neurovascular bundle was
found to be 11mm and the range found to be 8-13 mm. Balci
et al reported the mean distance to be 6mm (range, 3.9 to
9.5mm).[11] Woo et al found the mean to be 14.2mm (range,
5.2 to 22.1mm).[9] The distance reported by present study
of 11mm is greater than that reported by Balci et al and less
than the findings of Woo et al in their study on Chinese ca-
davers.
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Frank et al state that the posterior tibial artery could be dam-
aged during creation of the posteromedial portal.[5] Ilyas et
al stated that this portal was contraindicated due to proximity
to posterior tibial artery and nerve and also risk to flexor hal-
lucis and flexor digitorum longus tendons.[19]

Sitler et al in a study of posterior ankle arthroscopy state that
though arthroscopy has generally been performed with the
use of anterior portals with the patient in supine position, the
authors advise that with the patient in prone position, poste-
rior ankle arthroscopy can be performed without gross injury
to the posterior neurovascular structures.[10]

The posterolateral portal

The distance between posterolateral portal and sural nerve
was measured in 6 cases in the present study. The mean dis-
tance between them was found to be 15.9 mm and the range
found to be 9.5-19.5 mm. Woo et al report a mean distance of
12.6mm (range, 7.0 to 23.0) and Feiwell and Frey reported it
to be 6mm (range, 0-12mm). [9,16] Balci et al reported it to
be 6mm (range, 2.7 to 14.5mm).[11] The distance reported
by present study is found to be the highest among all re-
ported. However considering that only 6 cases could be dis-
sected successfully to demonstrate the sural nerve, this mean
of 15.9 mm cannot be reliably used for comparison.

Both the posterior distances measured in present study were
found to be higher than those reported by other authors.

Regarding the posterior ankle arthroscopic portals, Zengerink
M and C Niek van Dijk state that posterior ankle arthroscopy
using a 2 portal approach is a safe procedure with the rate
of complication similar to anterior ankle arthroscopies. [13]

CONCLUSION

The mean distance between the anteromedial portal and the
great saphenous vein and saphenous nerve is 7.7 mm as re-
ported by present study which is lesser than findings of all
above authors and this could indicate higher possibility of
damage to both these structures during use of anteromedial
portal for arthroscopy in case of Indian population.

In case of the medial midline portal which is a new portal
for ankle arthroscopy, the mean distance of the portal from
the dorsalis pedis artery was found to be 1.7 mm. This dis-
tance reported by present study is very much less compared
to findings reported by other authors and does not give much
space for maneuvering of the arthroscope and likelihood of
damage to the dorsalis pedis artery seems to be very likely.

In the present study the mean distance between the antero-
central portal and the dorsalis pedis artery and deep peroneal
nerve was found to be 1.4 mm. This finding is similar to
findings of most other authors and indicates high chances of
injury to the dorsalis pedis artery and deep peroneal nerve in
case this portal is used for arthroscopy.

In the present study the mean distance between the antero-
lateral portal and superficial peroneal nerve was found to be
2.5 mm. An associated absence of peroneus tertius was noted
in 2 limbs. The mean distance reported by present study is
greater than that reported by Buckingham et al but less than
that reported by Stetson and Ferkel and Woo et al.[4,6,9]
Careful observation of the branches of superficial peroneal
nerve and examination and palpation of the limb involved
to note all related tendons can reduce chances of damage to
underlying structures in case of use of this portal as well as
in portal placement.

In the present study the mean distance between posterome-
dial portal and the posterior tibial neurovascular bundle was
found to be 11mm. The distance reported by present study
of 11mm is greater than that reported by other authors. The
mean distance between posterolateral portal and sural nerve
measured in 6 cases in the present study was found to be 15.9
mm and was the highest reported by any author. However
considering that only 6 cases could be dissected successfully
to demonstrate the sural nerve, this mean of 15.9 mm cannot
be reliably used for comparison.

The present study measures the distances of 4 anterior por-
tals and 2 posterior portals used for arthroscopy at the ankle
joint, from the closest neurovascular bundles. The study con-
firmed that use of anteromedial portal for ankle arthroscopy
is comparatively safe due to the distance existing between
the portal and the great saphenous vein and saphenous nerve.
The study also indicated high chances of injury to dorsalis
pedis artery and deep peroneal nerve in both anterocentral
and middle midline portal. In case of anterolateral portal the
study found the mean distance to be 2.5mm but variations in
distribution of superficial peroneal nerve and in tendons of
this region have to be studied beforehand to avoid injury to
the nerve or wrongful placement of the portal. In case of the
posterior portals, the mean distances measured for both me-
dial and lateral portals were found to be more than the mean
distances reported by other authors.

In present study 20 limbs were dissected for 5 of the portals.
For the posterolateral portal the sural nerve was dissected
successfully in only 6 limbs and was damaged during dis-
section in others. Further study using more number of limbs
would help bring more authenticity to the data and may also
reveal further details of some of the variations encountered.
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Table 1: Showing distance in millimeters of anteromedial and medial midline portals from nearest neurovas-
cular bundles.

1 7.5 1.5
2 7.5 2
3 6.5 1.5
4 7 1.5
5 7 2
6 7 1.5
7 8 1.5
8 7.5 2
9 7-5 2
10 8 1.5
n 7.5 2
12 8 2
13 7.5 1
14 7.5 2
15 8 1.5
16 8.5 2
17 9 2
18 8 2
19 9.5 1.5

20 8 2
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Table 2: Showing distance in millimeters of anterocentral, anterolateral and posteromedial portals from
nearest neurovascular bundles.

1 15 2.5 9.5
2 15 2.5 10.5
3 15 2.5 12
4 15 2.5 95
5 1 2.5 u
6 1 3 8
7 15 2.5 12
8 1.5 3 10.5
9 1 2.5 12.5
10 15 3 12.5
u 1 2.5 13
12 15 1 9.5
13 2 3 10
14 15 9
15 1.5 2.5 12
16 1 2.5 1
17 1 2.5 12.5
18 1.5 2.5 10.5
19 1.5 2.5 1.5
20 15 3 13
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