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Diagnostic and Therapeutic Elbow Arthroscopy Using
Small-Bore Needle Arthroscopy
Matthew Peters, B.Sc., Brian Gilmer, M.D., and Hafiz F. Kassam, M.D., F.R.C.S.C
Abstract: Needle arthroscopy may provide several potential advantages over standard arthroscopy. The smaller camera size
and weight allows for a minimally invasive and percutaneous approach with decreased fluid use. As resolution and image
quality improve, the potential to expand clinical use for therapeutic applications becomes possible. One promising use is in
elbow arthroscopy. Difference in the technology, such as a zero-degree optic and less-rigid instrumentation, necessitate a
modified technique to accommodate thorough diagnostic arthroscopy and therapeutic procedures. This manuscript in-
troduces the authors’ approach to diagnostic needle arthroscopy of the anterior and posterior elbow compartments and
placement of therapeutic instrumentation. This technique could theoretically decrease the risk of iatrogenic neurovascular
injuries, reduce postoperative swelling and pain due to decreased fluid use, and potentially lead to faster recovery.
Introduction (With Video Illustration)
eedle arthroscopy (NA) has gained traction as an
Nin-office diagnostic tool. It provides a cost-effective

alternative to magnetic resonance imaging1-4 and may
provide better reliability and diagnostic utility in the
setting of certain pathologies, previous surgery, or
previous hardware.2,4,5 As an in-office procedure, it al-
lows direct visualization without the cost and anesthetic
risk associated with formal diagnostic arthroscopy.4,6

However, as resolution and image quality improve,
several potential advantages make NA appealing for
broader therapeutic applications in the operating room.
Elbow arthroscopy is a technically challenging pro-

cedure with some notable risks and limitations. The
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proximity of important neurovascular structures,
including the median, median antebrachial cutaneous,
ulnar, and radial nerves as well the brachial artery,
leads to a potentially greater risk of complications due
to iatrogenic injury.7-9 The smaller camera size
(2 mm) and weight of NA tools allows for a
minimally invasive and percutaneous approach,
potentially reducing risk to these structures. The
inflow sheath results in decreased arthroscopic fluid
use, which may reduce postoperative swelling and
pain and lead to improved short-term recovery and
patient satisfaction. Less fluid use also results in less
overall soft-tissue extravasation. Excessive soft-tissue
swelling due to arthroscopy fluid is a common
limiting factor to the time many surgeons will allot for
arthroscopy and the decreased fluid use in NA, theo-
retically, increases the maximum time allowance for
these technically difficult cases.
These differences in instrumentation and technology

necessitate a modified technique to accommodate
thorough diagnostic arthroscopy and therapeutic
application. Specifically, gross movements may need to
be modified to avoid bending the inherently more
malleable instruments. The viewing angle of zero-
degrees may also be unfamiliar to many surgeons
who are comfortable with the 30� viewing angle
commonly used in standard arthroscopy. This manu-
script and accompanying demonstrative video (Video 1)
will introduce our preferred approach to diagnostic
arthroscopy of the anterior and posterior compartments
of the elbow with NA, as well as demonstrate an
approach for therapeutic instrumentation.
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Fig 1. The needle arthroscopy set (NanoScope, Arthrex,
Naples, FL) includes a zero-degree arthroscope with power
cord, monitor, sharp, and blunt trochars with corresponding
sheaths including inflow portals and assorted instruments.
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Surgical Technique

Patient Positioning, Equipment, and Setup
The patient may be positioned in the lateral decubitus

or prone position. The authors recommend the lateral
decubitus position, with the patient leaning slightly for-
ward to allow intraoperative elbow flexion. A sterile arm
holder supports the proximal humerus, allowing the
elbow to rest at approximately 90�. A tourniquet is
applied but not always inflated. General anesthesia is
recommended, as regional anesthesia does not allow
postoperative assessment of nerve function and patients
may not tolerate the positioningwhile awake. Protective
measures against compressive neuropathies and sterile
preparation is the same aswith standard arthroscopy. An
examination under anesthesia is recommended to
evaluate range of motion, crepitus and joint stability.
The NA set (NanoScope, Arthrex, Naples, FL) includes

a zero-degree arthroscope with power cord, monitor,
sharp and blunt trochars with corresponding sheaths
including inflow portals. Assorted instruments,
including a retractable probe and a 2.0-mm shaver, are
also available (Fig 1). With the use of a sterile tech-
nique, the cords are attached and the monitor can be
relayed to overhead monitors in the operating room via
a standard HDMI cable.

Anatomical Landmarks, Portal Locations, and
Insufflation
The olecranon, medial epicondyle, lateral epicondyle,

and ulnar nerve are identified and marked, as well as
the following described portals (Fig 2). For access to the
anterior elbow, a modified proximal anteromedial
portal (mPAMP), proximal anterolateral portal (PALP),
mid-anterolateral portal (MALP), and distal antero-
lateral portal (DALP) are used. The mPAMP is used as
the primary viewing portal and is located 0.5 to 1 cm
proximal to the medial epicondyle and immediately
anterior to the intermuscular septum. This is a modifi-
cation of the classic PAMP position, which is located
2 cm proximal to the medial epicondyle and anterior
the intermuscular septum. This modification allows for
a better inline view of the entire joint and is necessary
due to the zero-degree viewing angle of the NA camera.
Despite moving the portal slightly more distal, the
decreased size of the NA camera sheath (2 mm vs 4-
5 mm) makes injury to the median antebrachial cuta-
neous nerve unlikely. The PALP functions as the inflow
portal and is located 2 cm proximal to the lateral epi-
condyle and 1 cm anterior to the humerus. The MALP
is the primary working portal and provides direct inline
access to the joint. It is located 1 cm proximal and 1 cm
anterior to the lateral epicondyle. The DALP is used as
an accessory working portal and is located 1 to 2 cm
distal and 1 cm anterior to the lateral epicondyle, just
anterior to the radial head.
Access to the posterior elbow is achieved with a
transtriceps portal (TTP), posterolateral portal (PLP),
and accessory posterolateral portal (APLP). The TTP is
the primary viewing portal and is located 3 cm prox-
imal to the tip of the olecranon through the triceps
tendon. The PLP is used as an inflow portal and is
located 1.5 cm proximal to the olecranon and just
lateral to the triceps tendon. The APLP is a working
portal and is located 0.5 to 1 cm proximal to the
PLP depending on angle of approach needed for
instrumentation.
Insufflation is achieved through the “soft-spot” portal

located at the center of a triangle connecting the olec-
ranon tip, lateral epicondyle, and radial head. Before
arthroscopy begins, approximately 15 to 20 mL of
normal saline is injected with an 18-gauge spinal needle
into the soft spot portal to achieve joint insufflation.

Anterior Compartment Arthroscopy
Diagnostic NA begins with the introduction of the

needle arthroscope into the mPAMP. By using a NA
sheath with sharp trochar, the sheath is introduced
through the skin and into the joint space. The trochar is
removed and the NA camera is inserted into the sheath.
Upon insertion of the camera, visualization should be
possible due to previous insufflation. If necessary,
inflow tubing can be attached to the camera sheath and
the camera can be temporarily removed to assist in fluid
delivery and visualization of the joint. Under direct
visualization, a second sheath with sharp trochar is
introduced into the joint through the PALP. The trochar
is removed and inflow tubing is then transferred to this
sheath, creating a dedicated inflow port. This is helpful
in obtaining excellent visualization of the joint and can
help mitigate flow mismatch. It is important to realize
visualization in NA relies more upon controlling flow
through a dedicated inflow cannula than upon pump
pressure and fluid volume.



Fig 2. Left, Medial external
view of a right elbow in the
lateral decubitus position. 1
e modified proximal ante-
romedial portal, 2 e medial
epicondyle, 3 e ulnar nerve,
4e olecronon. Right, Lateral
external view of a right
elbow in the lateral decubitus
position. 5 e transtriceps
portal, 6 e posterolateral
portal, 7 e lateral
epicondyle, 8 e proximal
anterolateral portal, 9 e
mid-anterolateral portal, 10
e distal anterolateral portal,
11 e soft-spot portal.
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Once the NA system is established, additional
working portals can be made by using the NA sharp
trochar (without a sheath). The diameter of the
trochar allows for a wide enough percutaneous hole
for dedicated NA instrumentation to pass through. The
authors recommend the MALP as the primary work-
ing portal. The DALP can be created as an accessory
working portal as required. Instrumentation can then
be inserted, and arthroscopic treatment performed as
indicated.
With this approach to the anterior compartment, the

radial head and neck, radio-capitellar joint, coronoid
fossa, coronoid, and anterior capsule can be easily
visualized and accessed with working tools (Fig 3).
Fig 3. Arthroscopic view, right elbow, lateral decubitus posi-
tion, from the modified proximal anteromedial portal, which
allows direct in-line visualization of key structures. Similarly,
the instrument placed through the mid-anterolateral portal
enables direct in-line access to key structures.
Posterior Compartment Arthroscopy
Similar to the anterior compartment, NA of the pos-

terior compartment should use a camera sheath and a
dedicated inflow sheath. A sheath with sharp trochar is
introduced into the TTP and the NA camera is inserted
after trochar removal. The dedicated inflow sheath is
placed with similar technique in the PLP under direct
visualization. A sharp trochar is then introduced into
the APLP to form the working portal. A shaver can then
be introduced through this portal to clear away the
posterior bursa and fat pad, giving a clear intra-articular
view of the posterior elbow. Through the viewing TTP,
visualization of the olecranon tip, medial gutter, lateral
gutter can be easily obtained (Fig 4). Camera viewing
and fluid inflow may be switched between the TTP and
PLP sheaths as needed.
This described technique for visualization andplacement

of working instrumentation allows for thorough



Fig 4. Arthroscopic view, right elbow, lateral decubitus posi-
tion, from the transtriceps portal visualizing the posterior
compartment.
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diagnostic arthroscopy of all elbow compartments and
describes an approach for potential therapeutic applica-
tions including loose body removal, osteo-capsular
arthroplasty, lateral epicondyle debridement, and frac-
ture fixation.

Closure and Postoperative Protocol
NA results in minimal soft-tissue swelling and

disruption. The created percutaneous portals do not
require sutures (Fig 5). A simple, compressive soft
dressing is placed over the elbow at the conclusion of
the procedure and may be removed after 48 to
72 hours. Patients are encouraged to engage in imme-
diate elbow range of motion and, typically, non-
narcotic medications are sufficient for postoperative
pain control.
Fig 5. External view of a right elbow in the lateral decubitus
position post-arthroscopy, demonstrating minimal soft-tissue
disruption. Portals do not require sutures. A simple
compressive soft dressing over the elbow for 48-72 hours is
usually sufficient for postoperative wound care.
Discussion
The cost effectiveness and diagnostic accuracy of in-

office NA have been previously reported.1-4 However,
a recent systematic review highlighted the need to
establish defined protocols and indications to expand
application and widespread clinical use, particularly in
the operating room.10 Despite the exciting prospect of
reduced complications due to iatrogenic injury and
improved patient outcomes, to our knowledge, there is
no English literature on NA use in the elbow to date.
Differences in the technology, namely a zero-degree

optic and less-rigid instrumentation, means that stan-
dard arthroscopy techniques need to be modified to
accommodate thorough arthroscopy with NA. Thus,
this manuscript and video (Video 1) presents our
technique for diagnostic arthroscopy of the anterior and
posterior compartment of the elbow with NA.
Positioning and preparation of the patient are shared

features of standard arthroscopy and NA. In standard
arthroscopy, patients can be positioned in the lateral
decubitus, prone, or supine position. For NA, the au-
thors prefer the lateral decubitus position, as it allows
similar access to the elbow as the prone position but
with easier positioning and airway access.11 The ability
to freely manipulate the elbow intraoperatively and a
traction device not being required make it preferable
over the supine position.11 Preparation including
marking of key anatomical landmarks and portal sites
are also synonymous between both approaches to
elbow arthroscopy.9 The preferred portals for NA differ
slightly from standard arthroscopy to allow direct lines
of approach to necessary structures, particularly with
the primary viewing anterior mPAMP. The direct lines
of approach minimize gross movements, which may
otherwise damage the smaller and more malleable NA
instrumentation. They also allow for an improved field
of view with a zero-degree optic camera.
An important consideration in the described tech-

nique is the role of flow in establishing optimal visu-
alization. Visualization in NA relies more upon
controlling flow than upon pump pressure and fluid
volume. Poiseuille’s law stipulates that decreasing the
radius of a tube inversely effects resistance and directly
reduces flow. Therefore, the narrower cannula of the
NA will necessitate adjusting the working instruments,
particularly arthroscopic shavers and ablators. A stan-
dard large diameter shaver with full suction applied
would rapidly remove all the fluid from the joint and
create a vacuum. This should, therefore, be managed
with smaller shaver diameters and judicious application
of suction. The implementation of a dedicated inflow



Table 1. Pearls and Pitfalls

Pearls
� The NA can be used diagnostically as an alternative to 3D imaging or in the setting where 3D imaging is unavailable or contraindicated.
� In the operating room, NA can be used diagnostically or therapeutically, allowing for a more minimally invasive approach with percutaneous

incisions, less arthroscopic fluid, and potentially less immediate postoperative pain.
� Using a dedicated inflow sheath that does not contain the camera will facilitate insufflation and better visualization. Alternatively, a large

syringe may be used to provide inflow occasionally as needed.
� Modified portals may be required to provide direct in-line access to structures.
� Avoiding large gross motor movements will prevent deformation of the sheath and camera shafts.
� The camera and sheath may be intentionally contoured to reach anatomic locations that cannot be reached with a standard in-line approach.
Pitfalls
� The camera uses a zero-degree view, which may have a learning curve for surgeons.
� NA instruments are more malleable than standard arthroscopic equipment due to their size, which can cause breaking and or bending of the

instruments.
� During diagnostic NA, a surgeon may find indication to use the standard arthroscopy vs NA, leading to potential increased cost.
� The associated sheaths and instrumentation generally have sharper edges than cannulas used is standard arthroscopy. The learning curve for

needle arthroscopy carries the increased risk of iatrogenic chondral damage until the surgeon becomes more facile with the dedicated NA
instrumentation.

3D, 3-dimensional; NA, needle arthroscopy.
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cannula which does not contain the camera also helps
mitigate flow mismatch.
Given the smaller diameter of the inflow cannula in

NA compared with standard elbow arthroscopy, there is
a significantly reduced fluid requirement. This may lead
to less tissue distention and less soft-tissue swelling.
Decreased postoperative swelling may translate to less
postoperative pain, earlier return of function, and
improved patient satisfaction. Less fluid use and, by
virtue, less soft-tissue extravasation may also theoreti-
cally increase the allowable duration of an elbow
arthroscopy, which is of concern to even experienced
standard arthroscopists.
In addition to primary diagnosis, NA offers wide-

spread potential for therapeutic use, such as we
describe in the sections to follow.

Osteocapsular Arthroplasty
Elbow arthritis in the young, active population is not

uncommon and presents a therapeutic challenge. Given
the issues with longevity of total elbow arthroplasty and
the significant soft-tissue disruption required for open
osteocapsular arthroplasty, arthroscopic osteocapsular
arthroplasty (AOCA) has become more popular. AOCA
has been noted by several studies to improve outcomes
as well as provide improved postoperative pain and
quicker rehabilitation when compared with open
osteocapsular arthroplasty.12 AOCA, however, has
been associated with a risk of neurovascular injury.13

Using NA for AOCA would provide similar benefits as
the standard arthroscopic approach. The decreased
camera and instrumentation size along with decreased
fluid and soft-tissue disruption could possibly mitigate
the neurovascular risks. While this advantage would
need to be evaluated with long-term studies, our
technique shows that NA can obtain excellent visuali-
zation of all commonly affected arthritic elbow
structures and instrumentation can be used to reach
these anatomic areas.

Fracture Fixation
Open surgical fixation of elbow fractures is technically

demanding, associated with a high degree of soft-tissue
disruption and carry risks including the formation of
heterotopic ossification.14 Arthroscopic fracture fixation
has become increasingly used to minimize this soft-
tissue disruption and has been shown to be a reliable
method for elbow fracture treatment.15 NA provides a
similar opportunity as standard arthroscopy, and as
demonstrated with the described technique, can pro-
duce excellent intra-articular visualization of the joint.
This provides an exciting opportunity to capitalize on
these emerging arthroscopic skills to improve elbow
fracture care with even less invasive technologies.

Second-Look Surgery
Often, diagnostic elbow imaging is compromised by

previous surgical intervention ranging from inability to
position the patient to hardware artifact. Traditional
second-look surgeries incur the cost and risk similar to
the index procedure. NA offers the opportunity to
minimize these factors and obtaining a potentially more
accurate understanding of the elbow following a pre-
vious operation. It also offers a minimally invasive and
cost-effective research tool to understand the effect
certain elbow procedures may have on the joint.

Pearls and Pitfalls
The potential advantages of this modified procedure

also carry unique risks. The increased malleability of the
instruments makes them inherently less tolerant of
manipulation and are prone to bending and even
breaking. The ends of the sheaths are sharp and there is
a risk of iatrogenic chondral damage, which is increased
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if a surgeon is not familiar with the instrumentation.
Additional pearls and pitfalls of the procedure are dis-
cussed in Table 1.

Conclusions
We describe an approach for diagnostic and thera-

peutic procedures in the elbow that uses needle
arthroscopy. The technique details portal locations that
allow direct in-line visualization and access with
working tools; as well as the importance of a dedicated
inflow cannula to control flow, decrease overall fluid
utilization and maintain excellent visualization.
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