
From the
Rochester, M
Medicine an
J.S.D.), New

The auth
funding: J.
Biomet, an
Merk, Elsev

Received
Address

Orthopaedic
Special Sur
campc@hss.

� 2016 b

2212-628
http://dx.

CCunder 
Basics of Elbow Arthroscopy Part I: Surface Anatomy,
Portals, and Structures at Risk
Christopher L. Camp, M.D., Ryan M. Degen, M.D., Joaquin Sanchez-Sotelo, M.D.,
David W. Altchek, M.D., and Joshua S. Dines, M.D.
Abstract: As our knowledge and technology advance, the indications for elbow arthroscopy continue to grow rapidly.
During this expansion, a number of new portals have been described and reported using variable nomenclature and
location descriptions. Accordingly, a comprehensive review of these portals is warranted. Given the concern for potential
iatrogenic injury to surrounding neurovascular structures, a discussion of these critical nerves and vessels is also timely. In
this work, we review pertinent surface anatomy; portal nomenclature, locations, and utility; and review distances to the
nearest structures at risk.
ince its initial description in the 1980s, the field of
1-3
Selbow arthroscopy has evolved rapidly.

Significant advances in arthroscopic technology and
equipment have significantly contributed to this
growth, and our ever-expanding knowledge of the
complex anatomy of the elbow joint and its surround-
ing structures has permitted what was once considered
to be an unsafe procedure to evolve into a reliable
treatment option for a number of elbow pathologies.4,5

Initially used primarily as a diagnostic tool, elbow
arthroscopy is now routinely used to treat loose
bodies, osteochondral injury, lateral epicondylitis,
plicae, valgus extension overload, hypertrophic
osteoarthritis, contracture, septic arthritis, synovial
proliferative disorders, and select fractures.
Despite these advances, elbow arthroscopy is not

without risks and limitations. These are due, in large part,
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to the fact that the elbow is a complex trochoginglymoid
joint closely surrounded by important neurovascular
structures including the medial, ulnar, and radial nerves
as well as the brachial artery.6 Although these critical
structures do not preclude intra-articular access to the
elbow, surgeons must be aware of their locations and
make every effort to protect them throughout the pro-
cedure. A number of portals have been developed that
allow surgeons to safely access the joint while mini-
mizing the risk of injury to surrounding neurovascular
structures. In the orthopaedic literature, these portals
have been described with variable nomenclature and
locations. The purpose of this technical note is to provide
descriptive and video (Video 1) demonstration of key
surface anatomic landmarks, clarify the terminology and
locations of the most commonly used portals, and high-
light critical neurovascular structures of the elbow. This
technical note is Part I in a 3-part series on the Basics of
Elbow Arthroscopy. Subsequent parts address setup,
patient positioning, and diagnostic arthroscopy in the
supine (Part II) and laterally (Part III) positioned patients.
Technique

Anatomic Landmarks
Regardless of how the patient is positioned, there are a

fewkey landmarks that shouldbe identifiedonall patients
before beginning the procedure. These landmarks orient
the surgeon, assist with portal localization, and help
elucidate the locations of important neurovascular struc-
tures. On patients of nearly any size and habitus, the
olecranon, medial epicondyle (ME), and lateral epi-
condyle (LE) can generally be identifiedwith relative ease
December), 2016: pp e1339-e1343 e1339
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Fig 1. Key anatomic landmarks and surface anatomy are highlighted on a right elbow in the lateral decubitus position. (A) On
the medial side, the medial epicondyle, ulnar nerve, and medial intermuscular septum should be identified. (B) When viewing
the posterior aspect of the elbow, the olecranon process is easily visible. (C) Laterally, the lateral epicondyle, capitellum, radial
head, and soft spot should be identified. (MABCN, medial antebrachial cutaneous nerve.)
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(Fig 1). For most patients, the radiocapitellar joint can be
palpated while pronating and supinating the forearm.
Where possible, the ulnar nerve and medial inter-
muscular septum should also be identified and labeled.

Portals
In the current literature, a multitude of portals have

been described; however, the naming and description is
often redundant and complex. Here, we will strive to
Fig 2. On this right elbow, the most commonly used portals for
rounding anatomic structures in both the supine (A-C) and latera
anteromedial portal (AMP), mid-anteromedial portal (MAMP), an
the anterior elbow. (B, E) To access the posterior elbow, the direct
portal (DLP), and distal ulnar portals (DUP) can be used. (C, F) F
(MALP), and proximal anterolateral portal (PALP) can be used to
describe the most commonly reported portals using the
most commonly accepted nomenclature. Generally
speaking, there are 3 portals used to access the anterior
joint from the medial side (Fig 2 A and D) and 3 to access
the anterior joint from the lateral side (Fig 2 C and F).
There are an additional 4 described portals used to access
the posterior aspect of the elbow joint (Fig 2 B and E).
More commonly, the anterior portals lie in closer prox-
imity toneurovascular structures. In addition tohavingan
elbow arthroscopy are detailed in reference to important sur-
l decubitus (D-F) positions. (A, D) From the medial side, the
d proximal anteromedial portal (PAMP) can provide access to
posterior portal (DPP), posterolateral portal (PLP), direct lateral
inally, the anterolateral portal (ALP), mid-anterolateral portal
access the anterior elbow joint from the lateral side.



Table 1. Pearls and Pitfalls for Creating Portals for Safe,
Arthroscopic Access to the Elbow

Pearls Pitfalls

Properly position the patient
so that the anterior and
posterior compartments of
the elbow can easily be
accessed.

Small errors in patient
positioning can compromise
intra-articular access and limit
the surgeon’s ability to
complete the case efficiently,
effectively, and safely.

Meticulously identify and
label all key anatomic
landmarks before portal
creation.

Beware of prior surgical
interventions that may have
altered or distorted normal
anatomy (i.e., previous ulnar
nerve transposition).

Consider the location of
intra-articular elbow
pathology when
determining which portals
to create.

Excessive swelling and fluid
extravasation can limit
flexion/extension and alter
the position of previously
known anatomical structures.

To reduce the risk of injury
or complication, use the
fewest number of portals
required to safely
complete the procedure.

Although multiple accessory
portals may be required for
complex cases, each
additional portal created may
increase the risk of
complication.

Be aware of the proximity of
the radial nerve when
creating lateral portals.
The more proximal the
portal, the greater the
zone of safety.

Inadvertent distal placement of
anterior portals may decrease
the safe working distance
from critical neurovascular
structures.

When accessing the anterior
elbow from the medial
side, be conscientious of
the proximity of the
median nerve.

Although generally beneficial,
preoperative regional
blockade will delay the
surgeon’s ability to perform a
postoperative neurologic
examination.

Always be cognizant of the
location of the ulnar
nerve, especially if it has
previously been
transposed.

Because of the location of the
ulnar nerve, there is no true
safe zone on the medial side
of the posterior elbow.
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intimate knowledge of these structures, there are a few
strategies that can be taken to reduce the risk of injury by
increasing the anterior joint space and improve capsular
distension during anterior portal creation. These tech-
niques include proper positioning of the arm (either in the
supineor lateral decubitusposition) so thatgravity retracts
the anterior elbow structures away from the joint, flexing
the elbow to reduce anterior tissue tension, and joint
insufflation with saline before portal placement.

Accessing the Anterior Elbow: Medial Side
Anteromedial Portal. This portal has been described as
being 2 cm anterior and 2 cm distal to the ME.2,4,5 The
anteromedial portal is placed through the flexor pronator
musculature and can be relatively close to the median
and medial antebrachial cutaneous nerves (MABCN).
Accordingly, this portal is often created by needle
localization while viewing from the lateral side. The
median nerve has been reported to travel as close as a
mean distance of 5.0 to 7.0 mm from this portal,7-9 but
other studies found the mean distance as high as
12.0 mm.10 The MABCN is approximately 1.0 to 8.9 mm
away,8,10 whereas the mean distance to the brachial
artery ranges from 15.2 to 16.6 mm (Fig 2 A and D).8,10

Mid-anteromedial Portal. This portal is located 1 cm
proximal and 1 cm anterior to the ME. Given its close
proximity to the anteromedial portal and proximal ante-
romedial portal (PAMP), it is rarely used. It is approxi-
mately 13.8 mm from the median nerve, 17.6 mm from
the brachial artery, and 7.0 mm from the MABCN.10

Proximal Anteromedial Portal. Also referred to as the
“proximal medial”5 or “anteromedial accessory”4

portal, the PAMP is located 2 cm proximal to the ME
and immediately anterior to the intermuscular
septum.11 The PAMP is the most commonly used
medial portal and it functions well as a working portal
or a retraction portal. When creating the PAMP, the
trocar should pass anterior to the intermuscular
septum but penetrate the capsule while aiming
posterior and distal toward the coronoid fossa. The
median nerve and brachial artery are approximately
12.4 and 18.0 mm away, respectively.10

Accessing the Anterior Elbow: Lateral Side
Anterolateral Portal. Although initially described as the
“standard anterolateral” or simply the “anterolateral”
portal,2 this portal is now often referred to as the distal
anterolateral portal (DALP).12 It is located 3 cm distal
and 1 cm anterior to the LE just anterior to the radial
neck and head. Although it was one of the first
described lateral access points,2 it has since fallen out
of favor due to its close proximity to the radial nerve.
The mean distance of the DALP to the radial nerve
has been reported from 4.0 to 7.2 mm.7-10,12 The
posterior antebrachial cutaneous nerve is
approximately 7.6 to 12.6 mm away.8,10 To avoid this
risk of injury, many surgeons advocate moving this
portal more proximal. Although they often continue
to refer to it as the DALP or “anterolateral portal,” if
moved proximal enough that it is anterior to the
radiocapitellar joint or the ME, then it is more aptly
described as the mid-anterolateral portal (MALP) (Fig
2 C and F).12

Mid-anterolateral Portal. Located directly anterior to
the radiocapitellar joint, the MALP is the workhorse of
the lateral portals. This location is easily palpable
and the MALP can be made in an outside-in fashion
directly or while viewing from the medial side.
Generally speaking, the more distal this portal is
placed, the closer it becomes to the radial nerve, and
as it is moved more proximal, the margin of safety
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increases. At the radiocapitellar joint, the MALP is
approximately 9.8 mm from the radial nerve.12

Proximal Anterolateral Portal. Perhaps the safest of the
lateral portals, the proximal anterolateral portal (PALP)
is located 1 to 2 cmproximal to the LE and just anterior to
the humerus. Like the PAMP, the PALP can serve as a
working or retraction portal. On the lateral side
of the elbow, the PALP is the farthest from the radial
nerve with an average distance ranging from 9.9 to
13.7mm.12 It has been found to be an average of 6.1mm
from the posterior antebrachial cutaneous nerve.8

Accessing the Posterior Elbow
Direct Posterior Portal. The direct posterior portal
(DPP) has also been referred to as the “posterior cen-
tral,” “straight posterior,” or “transtriceps” portal. It is
located 3 cm proximal to the tip of the olecranon and
pierces through the tendinous portion of the triceps.
Accordingly, this incision should be made in a proximal
to distal orientation in line with the triceps fibers. The
DPP provides direct access to the olecranon fossa and
allows near full visualization of the posterior joint.
Generally, both the medial and lateral gutters can be
visualized with the camera in this portal. Given its
transtendinous location, it is relatively safe from sur-
rounding neurovascular structures.7,8,10

Posterolateral Portal. The posterolateral portal is
located along the lateral border of the triceps tendon
approximately 1 cm anterior to the midpoint of a line
connecting the olecranon and the LE. The proximal-
distal location can be adjusted from the level of the
tip of the olecranon to 3 cm proximal without
neurovascular risk. This portal can be used for
working or visualization in conjunction with the DPP
or the direct lateral portal (DLP). As long as the
location of the radial nerve is understood proximally,
this portal is relatively safe.

Direct Lateral Portal. Also described as the “mid-
lateral,” “soft-spot,” or “direct posterolateral” portal, the
DLP is located in the soft spot of the elbow at the center
of a triangle connecting the olecranon tip, LE, and
radial head. It pierces the anconeus and can be very
helpful for addressing pathology of the radiocapitellar
joint. The nearest structure at risk is the lateral ante-
brachial cutaneous nerve that is located approximately
9.6 mm from the DLP.10

Distal Ulnar Portal. Initially described in 2011, the distal
ulnar portal is located 3 to 4 cm distal to the radio-
capitellar joint along the lateral border of the ulna.13 This
portal also pierces the anconeus and can be helpful in
treating osteochondral defects of the posterior and
distal capitellum. With increasing degrees of elbow
flexion, a larger area of the capitellum can be accessed
from this portal. Because it begins 3 to 4 cm distal to
the joint, some soft tissue must be traversed before
penetrating the capsule. Although there is little risk in
the way of neurovascular structures, attempts should
be made to minimize injury to the anconeus.

Discussion
Theuse of elbowarthroscopy is growing at a rapid pace.

As technology advances and our knowledge of elbow
pathology and anatomy increases, indications for elbow
arthroscopy are expanding faster than ever. Although it
has evolved into a relatively safe and reliable procedure,
complications can occur. Some of the more commonly
encountered complications can arise as a result of aber-
rant tunnel placement, improper patient positioning, or
incorrect surgical indications (Table 1). It is critical that
the surgeon fully understands and outlines key
anatomical structures, especially in cases of prior surgery
such as ulnar nerve transposition. To reduce the rate of
complications, only the minimal number of portals
needed to perform the procedure in a safe and effective
manner should be used. Given the propensity of the
elbow to swell during arthroscopy, great care should be
taken to minimize fluid extravasation. Surgeons should
carefully consider the risks and benefits of regional
anesthesia for each case on an individual basis. Although
it may help with pain control, a regional blockade will
delay the time until a postoperative neurologic exami-
nation can be performed (Table 1).
In an attempt to provide surgeons with a detailed

review of the basics of elbow arthroscopy, this 3-part
series highlights key principles ranging from surface
anatomy to portal placement to patient positioning to
diagnostic arthroscopy. It is our hope that this work will
help equip new surgeons with knowledge that is critical
for successful implementation and execution of this
valuable and growing surgical technique.
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