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Diagnostic and Therapeutic Shoulder Arthroscopy
Using a Small-Bore Needle Arthroscope
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Abstract: As resolution and image quality improve, several potential advantages make needle arthroscopy (NA)
appealing for broader therapeutic applications in the operating room. Smaller camera size and weight allow for a mini-
mally invasive approach with smaller incisions than standard arthroscopy and decreased use of arthroscopic fluid. Dif-
ferences in the technology, such as a 0� optic and less rigid instrumentation, necessitate a modified technique to
accommodate thorough diagnostic arthroscopy as well as modified approaches to therapeutic procedures. This article
introduces our preferred approach to diagnostic arthroscopy of the glenohumeral joint and subacromial space with needle
arthroscopy and small-bore instruments. This technique could increase efficiency and decrease operative time with certain
arthroscopic procedures, and it may improve patient outcomes.
iagnostic needle arthroscopy (NA) has been
Dgaining popularity as a cost-effective alternative
to magnetic resonance imaging (MRI).1-5 Typically,
NA is used as an in-office diagnostic procedure.6,7

As resolution and image quality improve, however,
several potential advantages make NA appealing for
broader therapeutic applications in the operating
room.
Smaller camera size (2 mm) and weight allow for a

minimally invasive approach with smaller incisions
than standard arthroscopy. The smaller camera sheath
results in decreased use of arthroscopic fluid, which
may reduce postoperative swelling and pain and
improve outcomes and patient satisfaction.
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The size of NA instruments makes them inherently
more malleable than standard arthroscopic equipment,
and therefore they cannot tolerate gross movements
that may result in bending of the instruments.
Furthermore, NA uses a 0� view, which may be unfa-
miliar to many surgeons. These differences in the
technology necessitate modified techniques to accom-
modate thorough diagnostic arthroscopy as well as
modified approaches to therapeutic procedures. This
article and video introduce our preferred approach to
diagnostic arthroscopy of the glenohumeral joint and
subacromial space with NA instrumentation.
Surgical Technique
Diagnostic arthroscopy with this technique can be

safely performed in less than 10 minutes using only
150 mL of arthroscopic fluid. The complete procedure is
indicated in Video 1.

Patient Positioning, Equipment, and Setup
Patient positioning and preparation is the same as

with standard arthroscopy. The patient is positioned in
the beach chair position on the operating table with a
sterile arm holder. Anesthesia may be general or under
interscalene block, with supplemental local anesthetic
as necessary. Examination under anesthesia is recom-
mended to evaluate for range of motion, crepitance,
and glenohumeral instability.
The NA set (Nanoscope; Arthrex, Naples, FL) includes

a 0� arthroscope with power cord; monitor; sharp and
blunt trochars with corresponding sheaths, including
(August), 2020: pp e1087-e1093 e1087
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Fig 1. The needle arthroscopy set (Nanoscope; Arthrex,
Naples, FL) includes a 0� arthroscope with power cord,
monitor, and sharp and blunt trochars with corresponding
sheaths, including inflow portals and assorted instruments.
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inflow portals; and assorted instruments including a
retractable probe and a 2.0-mm shaver (Figure 1).
Using sterile technique, the cords are attached, and the
monitor can be relayed to overhead monitors in the
operating theater via a standard HDMI cable. After
portal sites and anatomic landmarks are marked,
including the acromion, the distal clavicle, and the
coracoid, the glenohumeral joint is insufflated with
20 mL of normal saline through a posterior portal with
an 18-gauge spinal needle, in preparation for diagnostic
arthroscopy.
Fig 2. (A) External view, left shoulder, beach chair position, dep
portal. (B) Arthroscopic view, same left shoulder, from the poster
glenohumeral space.
Establishing Inflow and Outflow Sheaths
Diagnostic arthroscopy begins with the NA introduced

into the standard posterior portal. Using the sharp
trochar, the sheath is introduced through the skin and
is exchanged for a blunt trochar for insertion into the
glenohumeral joint, by directing the sheath and trochar
just medial to the coracoid and parallel to the flow. The
inflow tubing pump pressure should be set to
20 mmHg, and the fluid line is connected to the camera
sheath after being primed to remove all air from the
line. Once the trochar has been removed, waiting a few
moments before inserting the camera allows time for
the pump to insufflate the joint, which aids in visuali-
zation upon insertion of the camera.
From this position, the glenohumeral joint and the

biceps anchor are inspected (Figure 2). Because of the
minimal amount of fluid associated with NA, however,
it can be helpful to first establish a sheath in the rotator
interval anteriorly to improve visualization and insuf-
flation and to remove air that may remain trapped in
the joint. This anterior portal is localized first with a
spinal needle inserted in a predominantly superior-to-
inferior direction, just lateral to the coracoid, as with
standard arthroscopy. With the 18-gauge spinal needle
in place, its trochar is removed to allow some outflow
and improve visibility. Once the trajectory is estab-
lished, the spinal needle is removed, and the second
sheath with the sharp trochar is inserted in the same
location and trajectory within the rotator interval.
Moving the inflow to this sheath is helpful in obtaining
excellent visualization of the joint (Figure 3). Outflow
icting camera sheath inserted into the posterior glenohumeral
ior portal showing the view upon entry of the camera into the



Fig 3. (A) External view, left shoulder, beach chair position, showing insertion of the second cannula from the anterior portal
with the assistance of the sharp trochar under direct arthroscopic visualization. (B) Arthroscopic view, same left shoulder, beach
chair position, depicting the view from the posterior portal after insertion of the anterior sheath. At this point, the inflow tubing
may be moved to the anterior sheath to facilitate insufflation and improve visualization.

Fig 4. Arthroscopic view, left shoulder, beach chair position,
from the posterior portal examining the superior surface of
the long head of the biceps tendon. The anterior sheath may
be used as a probe to manipulate the biceps and provide a
dynamic examination by drawing the tendon into the joint.
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tubing is then applied to the sheath in the posterior
portal. It is important to realize that visualization in NA
relies more on controlling flow than pump pressure and
fluid volume.
Because of Poiseuille’s law, decreasing the radius of

the tube inversely effects resistance and directly reduces
flow. Therefore, the narrower sheath of the NA will
necessitate adjustment of instruments, particularly
arthroscopic shavers and ablators. A large-diameter
shaver with full suction applied will rapidly remove
all of the fluid from the joint and create a vacuum.
Smaller shaver diameters and judicious application of
suction are critical to optimizing and maintaining
visualization. A dedicated inflow sheath that does not
contain a camera can mitigate flow mismatch. With
inflow and outflow established, the diagnostic arthros-
copy can begin in earnest.

Glenohumeral Arthroscopy From the Posterior
Portal
With the camera still in the posterior portal, the

rotator interval is examined. The anterior sheath is used
as a probe to manipulate the biceps anchor and eval-
uate for SLAP lesions. The biceps tendon can be
manipulated to see the superior side of the tendon and
draw a portion of the tendon into the joint (Figure 4).
The arm is then moved into adduction and internal
rotation to evaluate the insertion of the subscapularis.
The arm is again moved, into abduction and external
rotation, which allows visualization of the rotator cuff
insertion. Again, the anterior sheath may be used as a
probe to retract any frayed tissue and view the articular
margin (Figure 5). The camera is then retracted to view
the bare area. The surgeon may raise their hand to



Fig 5. Arthroscopic view, left shoulder, visualizing the
insertion of the supraspinatus tendon onto the greater tu-
berosity from the articular side of the tendon. Slight external
rotation and abduction can facilitate this view. The anterior
sheath can be used to lift the cuff tissue to better visualize the
insertion.
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continue the view to the axillary recess and inspect for
loose bodies. Finally, the view is returned to the gle-
nohumeral joint.
Fig 6. (A) External view, left shoulder, beach chair position, depic
the inflow tubing may be moved to the posterior sheath to prom
view, same left shoulder, the posterior labrum, glenoid, and hum
Glenohumeral Arthroscopy From the Anterior Portal
To complete thorough diagnostic arthroscopy, the

camera is moved to the anterior sheath, and the inflow
and outflow tubing should be switched. Again, because
the diameter of the sheath is quite small, having the
camera in the sheath where inflow is attached may
compromise visibility. With the camera in the anterior
portal, a view of the posterior labrum is obtained
(Figure 6). By withdrawing the camera and redirecting
centrally, a view of the articular surface of the humeral
head and glenoid is obtained (Figure 7). This completes
the diagnostic arthroscopy.

Subcoracoid Arthroscopy
If necessary, additional portals may be used for spe-

cific purposes. For example, during arthroscopically
assisted anatomic coracoclavicular joint reconstruction,
dissection is required over the subscapularis and along
the inferior surface of the coracoid. This can be difficult
when viewing from posterior and often requires use of
a 70� arthroscope. NA can simplify arthroscopy in this
area by using a direct line of approach. While viewing
from the posterior sheath, an 18-gauge spinal needle is
used to localize the trajectory. Externally, this portal is
placed just off the anterior lateral corner of the acro-
mion. Internally, it is directed to enter the joint just
anterior to the leading edge of the rotator cuff adjacent
to the biceps tendon in the far lateral corner of the
rotator interval. Once optimized, the spinal needle is
removed, and the trajectory is noted. The sheath and
ting the needle arthroscope in the anterior sheath. If necessary,
ote insufflation and improve visualization. (B) Arthroscopic
eral head are seen.



Fig 7. Arthroscopic view, left shoulder, with the camera in
the anterior sheath. By bringing the arm into slight internal
rotation, a bird’s-eye view of the articular surface can be ob-
tained, including the central portions of the humeral head and
glenoid and the anterior and posterior labrums.

Fig 8. Arthroscopic view, left shoulder, with the camera in
the posterior sheath, which has been redirected into the
subacromial space. The anterior sheath is redirected, under
direct arthroscopic visualization, into the anterior subacromial
space. With dedicated inflow tubing on the anterior sheath,
excellent visualization can be obtained in the subacromial
space. The anterior sheath may also be used as a probe to
evaluate the bursal side of the rotator cuff and its insertion on
the greater tuberosity.

SHOULDER ARTHROSCOPY USING SMALL-BORE NEEDLE e1091
blunt trochar are then introduced in the same trajectory
medially along the superior surface of the subscapularis
tendon. The camera is maintained in this position while
dissection instruments and electrocautery are intro-
duced from the anterior portal. Because of their small
size, the sheath and camera do not interfere with other
instruments in this smaller space while they provide a
direct inline view of the coracoid. In this case, the
inflow remains attached to the posterior sheath, and
the camera remains in the anterior superior lateral
sheath.

Subacromial Arthroscopy
Subacromial arthroscopy can be performed in a

fashion similar to standard arthroscopy. From the gle-
nohumeral joint with the NA in the posterior portal, the
camera is removed. The blunt trochar is reintroduced
and withdrawn slightly, then redirected more superi-
orly along the underside of the acromion. The inflow is
then allowed to insufflate the subacromial space, and
the camera is inserted. The same procedure is then
performed using the other sheath in the anterior portal.
Once established, the inflow is moved to the anterior
sheath (Figure 8). A dedicated inflow sheath in the
anterior portal provides the necessary fluid distention
for excellent visualization of the subacromial space.

Closure
Any working portals are closed with inverted

absorbable suture and 2-octyl cyanoacrylate (Derma-
bond; Johnson & Johnson, New Brunswick, NJ) glue.
Because there is minimal soft tissue swelling, there is
low risk of drainage. Portals created by the sheath alone
do not require sutures and may be closed with Der-
mabond glue alone. Simple adhesive dressings (Band-
Aids) are placed over incisions at the conclusion of the
procedure. The Video shows the full procedure.
Discussion
The cost-effectiveness and diagnostic accuracy of

in-office NA has been previously reported, as have
examples of clinical situations in which NA provided
diagnostic accuracy in cases of unexplained pain.2,9

However, a recent systematic review that suggested
promise for NA also highlighted limitations, including
the need for clearer diagnostic protocols to expand
applications and widespread clinical use.10

Because of differences between standard arthroscopy
and NA technology, namely a 0� optic and less rigid
instrumentation, modified techniques are required to
accommodate thorough diagnostic arthroscopy. Thus,
this article presents our technique for diagnostic
arthroscopy of the glenohumeral joint and subacromial
space with NA.
Positioning and preparation of the patient are shared

features of standard arthroscopy and NA. In standard
shoulder arthroscopy, patients are conventionally in



Table 1. Pearls and Pitfalls

Pearls

� Needle arthroscopy (NA) can be used diagnostically as an alternative to magnetic resonance imaging (MRI) or if MRI is contraindicated.
� In the operating room, NA can be used diagnostically or therapeutically, allowing for a more minimally invasive approach with smaller in-

cisions, less arthroscopic fluid, and potentially less incisional pain.
� Using a dedicated inflow on the 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.
� The additional sheath may also be used as a probe to perform dynamic examination.
� Avoid large gross motor movements to 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 inline approach.

Pitfalls

� The camera uses a 0� view, which may require a learning curve for surgeons.
� NA instruments are more malleable than standard arthroscopic equipment owing to their size, increasing the incidence of breaking and or

bending.
� During diagnostic NA, a surgeon may find indications to use standard arthroscopy versus NA, leading to potential increased costs.
� The learning curve for NA carries the increased risk of iatrogenic chondral damage until the surgeon becomes familiar with the

instrumentation.
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lateral decubitus position or, as we have described, in a
beach chair position. Preparation including marking of
portal sites and anatomical landmarks is also synony-
mous between the two approaches.8 Standard
arthroscopy requires significant manipulations of the
camera.6,7 This contrasts with the preferred NA tech-
nique described, as the relatively small, malleable NA
instrumentation does not tolerate gross movements
through large soft tissue envelopes, as in the shoulder.
Thus, the NA technique described for glenohumeral,
subcoracoid, and subacromial arthroscopy uses direct
lines of approach to the necessary structures while
minimizing movement of the camera.
An important consideration in the technique

described is the role of flow in establishing optimal
visualization. Visualization in NA relies more on
controlling flow than pump pressure and fluid vol-
ume. As such, the narrower sheath of the NA
necessitates adjustment of the instruments. This
should be managed through use of smaller shaver
diameters and judicious application of suction for
optimizing and maintaining visualization. A dedi-
cated inflow sheath that does not contain the camera
also helps mitigate flow mismatch.
Given the smaller-diameter inflow sheath of

shoulder NA, fluid requirements are significantly
reduced compared with traditional arthroscopy.6,8

This may lead to less tissue distention and less soft
tissue swelling. Decreased postoperative swelling may
lead to less postoperative pain, earlier return of
function, and improved range of motion post-
operatively. Further clinical studies are warranted to
evaluate these effects.

Potential Applications
In addition to primary diagnosis, NA offers wide-

spread potential for use, such as the following
applications.
Second-Look Surgery
Often, diagnostic shoulder imaging is compromised by

previous surgical intervention, ranging from inability to
position the patient to hardware artifact. Traditional
second-look surgeries incur costs and risks similar to the
index procedure. NA offers the opportunity to minimize
these factors and obtain a potentially more accurate
understanding of the shoulder after a previous opera-
tion. It also offers a minimally invasive and cost-
effective research tool to understand the effect certain
shoulder procedures may have on the joint.

Targeted Delivery of Orthobiologics
As the use of orthobiologics continues to rise, targeted

delivery of these potentially high-cost tools is likely to
become paramount. The use of ultrasound to achieve
this has been described but is still not entirely accu-
rate.11 NA offers a minimally invasive option to ensure
that biologic treatment is delivered to the pathologic
area accurately, and the low fluid volume associated
with NA could potentially reduce compromise of the
delivery, as is sometimes seen in standard arthroscopy.

Biopsy in Shoulder Arthroplasty
Arthroscopic biopsy has been shown to be a valid tool

in diagnosis of low virulent infections in a painful total
shoulder arthroplasty.12 Issues with its use are the cost
and risk of an additional operation, general anesthetic,
and potential for infection introduction, as well as
possible prosthetic damage. Although the procedure
would need to be validated, NA offers an alternative to
the standard arthroscopic approach with potentially
fewer downsides.

Limitations
The potential advantages of the modified procedure

also carry increased and unique risks. The increased
malleability of the instruments make them inherently
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less tolerant of manipulation, and they are prone to
bending and even breaking. The end of the sheath is
sharp, and there is a risk of iatrogenic chondral damage,
which is increased if the surgeon is unfamiliar with the
instrumentation. Additional pearls and pitfalls of the
procedure are discussed in Table 1.

Conclusion
We describe a modified technique using needle

arthroscopy for diagnostic and therapeutic procedures
in the shoulder. We describe the technique for direct,
inline visualization of all structures and the portal lo-
cations for instruments and probes, as well as the
technique for subacromial instrumentation and
debridement using needle arthroscopy.
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