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SUMMARY

Arthroscopy has evolved significantly
with advancements in instrumentation
and surgical techniques. The introduc-
tion of needle arthroscopy represents
a promising minimally invasive alterna-
tive and, has for the wrist proven to offer
a reduced soft tissue trauma with still
maintained diagnostic and therapeutic
efficacy. The purpose of this study was
to evaluate the safety and visualization
capabilities of needle arthroscopy of
the elbow using cadaveric specimens.

Six fresh-frozen cadaveric elbows
(three right, three left) were examined
using a needle arthroscope, followed by
dissection to assess portal safety and
proximity to neurovascular structures.
The arthroscopic portals evaluated
included the proximal anteromedial
(PAMP), anteromedial (AMP), mid-ante-
rolateral (MALP), postero-lateral (PLP),
direct lateral, and direct posterior
portals. The visualization quality of
the needle arthroscope was found
satisfactory and the smaller diameter
(1.9 mm), allowed enhanced maneuver-
ability.

Needle arthroscopy offers improved
access and acceptable visualization,
potential risks remain, particularly

concerning neurovascular structures.
Notably, the anteromedial portal was in
close proximity to the median nerve and
medial antebrachial cutaneous nerve
(MABCN), with one documented case of
PBMACN (Posterior Branch of the MA-
BCN)injury.

Our results support the use of the nee-
dle arthroscope for elbow arthroscopy.
However, caution is required to mini-
mize neurovascular injury. Further stud-
ies are needed to establish standardized
protocols and confirm the long-term
safety and efficacy of needle arthros-
copy in clinical practice.

Key words: elbow, diagnostic arthrosco-
py, WALANT, minimally invasive.

INTRODUCTION

Since its initial description in the 1980s, elbow arthroscopy
has undergone significant advancements, becoming an es-
tablished tool in both diagnostic and therapeutic orthopedic
procedures (7, 10, 11). Improvements in arthroscopic technol-
ogy and instrumentation, along with a deeper understanding
of the complex anatomical structures surrounding the elbow
joint, have transformed what was once considered a high-risk
intervention into a reliable and widely used surgical tech-
nique. Initially employed primarily for diagnostic purposes, el-
bow arthroscopy is now routinely utilized for the treatment of

various conditions, including loose bodies, osteochondral in-
juries, lateral epicondylitis, plicae, valgus extension overload,
hypertrophic osteoarthritis, contractures, septic arthritis,
synovial proliferative disorders, and select fractures (3).
Despite these advances, elbow arthroscopy remains a tech-
nically demanding procedure due to the joint’s intricate tro-
choginglymoid structure and its proximity to critical neurovas-
cular elements, such as the median, ulnar, and radial nerves, as
well as the brachial artery. While these anatomical structures
do not preclude intra-articular access, they necessitate care-
ful planning and execution to minimize the risk of iatrogenic



10/

Acta Chir Orthop Traumatol Cech., 93, 2026, No. 1, p. 9-14

Fig. 1. The most commonly reported portals using the most commonly accepted nomenclature.

injury (5). Consequently, various arthroscopic portals have been
developed to allow access to all parts of the elbow joint, but also
to facilitate safe access mitigating the potential for neurovas-
cular complications. The orthopedic literature describes these
portals with varying nomenclature and placement strategies,
reflecting ongoing refinements in surgical technique and safety
protocols (6). Over the years multiple studies, predominantly
based on clinical experience, have explored and refined at least
11 different arthroscopic portals. Alongside the evolution of por-
tal techniques, patient positioning has also been a crucial fac-
tor in optimizing surgical outcomes (2, 10, 16). Various positions,
including the prone position, supine position with suspended
arm, and lateral decubitus positioning, have been investigated
for their ability to improve access and visualization while reduc-
ing the risk of neurovascular injury.

Given the expanding role of elbow arthroscopy, ongoing re-
search aims to refine techniques and improve patient outcomes.
One critical area of investigation involves comparing traditional
arthroscopy with emerging new technologies such as needle
arthroscopy. Dry needle arthroscopy, a minimally invasive alter-
native, could potentially reduce soft tissue trauma while main-
taining diagnostic and therapeutic efficacy (4, 13, 14). However,
its safety and practical utility compared to conventional elbow
arthroscopy remains unclear. The present study was designed
to evaluate the safety and effectiveness of previously described
arthroscopic portals in cadaveric elbow specimens using a dry
needle arthroscope. By analyzing different portal configurations
and positioning strategies, this study aims to contribute to the
ongoing efforts to optimize elbow arthroscopy techniques, en-
hance patient safety, and improve surgical efficiency.

ANATOMY

The elbow is a complex hinge joint composed of three ar-
ticulations: the humeroulnar, humeroradial, and proximal
radioulnar joints, enabling flexion-extension and pronation-
supination movements. Stability is provided by both static
and dynamic constraints. Static stabilizers include the bony
congruity, the medial and lateral collateral ligament complex-
es, the annular ligament, and the joint capsule. Dynamic sta-
bilization is achieved through the surrounding musculature,
primarily the flexor-pronator and extensor-supinator groups.

A critical aspect of elbow arthroscopy is the identification
and preservation of neurovascular structures. The elbow is tra-
versed by several major nerves, including the ulnar nerve, which
runs posteriorly in the cubital tunnel, adjacent to the medial ep-
icondyle, making it vulnerable during surgical procedures. The
median nerve, coursing through the cubital fossa alongside the
brachial artery, is at risk during anterior approaches. The radial
nerve, emerging laterally from the posterior compartment, di-
vides into superficial and deep branches near the radial head,
where it is susceptible to iatrogenic injury. Additionally, the
medial antebrachial cutaneous nerve (MACN), originating from
the brachial plexus (C8-T1), provides sensory innervation to the
medial forearm and is particularly exposed during medial elbow
surgeries. Injury to these structures can result in neuropathic
pain, sensory deficits, or functional impairments, highlighting
the importance of precise anatomical knowledge when per-
forming elbow arthroscopy.
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Fig. 2. Each arthroscopy portal was marked with a probe and the shortest distance from the probe in the respective portal to the various neurovascular structures was

measured.

TECHNIQUE

6 fresh-frozen cadaver elbow joints, 3 right and 3 left, were
after thawing first examined with a Needle Arthroscope and
then dissected. The most commonly reported portals using
the most commonly accepted nomenclature (Fig. 1) (5) were
used as follows: proximal antero-medial portal (PAMP) and
antero-medial portal (AMP) on the medial side. Postero-lateral
portal (PLP), mid-anterolateral portal (MALP)and direct lateral
on the lateral side and direct posterior portal (DPP) posterior.

The specimens were fixed in a vice with the posterior
side facing up, simulating a lateral decubitus position. Dur-
ing the needle arthroscopy and the dissection, the elbow was

Table 1. Image documentation

VIEW FROM HIGH
DORSORADIAL
(PLP):

VIEW FROM HIGH
DORSORADIAL ABOVE
(DIRECT LATERAL)

VIEW FROM ANTEROME-
DIAL/ANTEROLATERAL
(PAMP, AMP, MALP):

Radius head

Olecranon tip Dorsolateral recess

Olecranon fossa | Plica humeroradialis Capitulum humeri

Articulatio
humeroradialis

Medial recess Coronoid process

Articulatio
humeroulnaris

Lateral recess Annular ligament

Articulatio radioulnaris

secured in the holder while the forearm hung freely at an an-
gle of about 70-90°, depending on tissue tension.

After marking the portals with cannulas, the needle arthro-
scope was introduced. This angle was maintained throughout
the dissection.

The following anatomical points (Table 1) were examined
during Needle Arthroscopy examination.

After Needle Arthroscopy, all six cadaver arms were dis-
sected. Each arthroscopy portal was marked with a probe
and the shortest distance from the probe in the respective
portal to the various neurovascular structures was measured
(Fig. 2)in millimeters using aruler. The mean of the six record-
ed measurements related to each portal was calculated and
decimals rounded off. During the measurement, the elbow
joint remained clamped in the holder, while the forearm con-
tinued to hang freely, maintaining an angle of approximately
70-90°, depending on the tension of the different cadavers.
The angle of the arthroscopy was thus maintained during the
dissection.

OUTCOMES

The visualization with the Needle Arthroscope was found to
be easy and problem-free. The smaller diameter of the Nee-
dle Arthroscope was an important factor. Since the Needle
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Fig. 3. The visualized areas with the Needle Arthroscope.

Arthroscope is flexible and very thin (1.9 mm), maneuvering
in the joint was easy. All desired areas were easy to visualize
(Fig. 3).

The risks associated with elbow surgery have been well-
documented, and our findings reinforce these concerns. The
medial portals, AMP and PAMP, sometimes positioned in close
proximity to neurovascular structures. The anteromedial
portal passed through the flexor-pronator musculature rela-
tively close to the median nerve and the medial antebrachial

Table 2. Mean distance in millimeters, mm and (range)

cutaneous nerve (MABCN. Previous studies have reported
that the median nerve lies at an average distance of 5.0 to 7.0
mm from this portal, though some have found distances up
to 12.0 mm (2, 8). The MABCN is located between 1.0 and 8.9
mm away, while the brachial artery is positioned at an aver-
age distance of 15.2 to 16.6 mm (1, 2). In our cadaver study, the
posterior branch of the medial antebrachial cutaneous nerve
(PBMACN) was, on average, 3.1 mm from the AMP portal, with
one case exhibiting nerve injury (Fig. 4), and 8 mm from the

4 6
1 2 3 5
PORTAL PROXIMAL ANTE- PROXIMAL ANTE-
DIRECT LATERAL | POSTEROLATERAL | DIRECT POSTERIOR ROLATERAL ANTEROMEDIAL ROMEDIAL
n.radialis 13 mm 14 mm 8 mm 5mm
(15-30) (4-25) (2-30) (2-10)
n.medianus 8 mm 13 mm
(2-25) (4-19)
n.ulnaris 23 mm 23 mm 26 mm
(20-30) (19-30) (20-35)
art.brachialis 5mm 8 mm
(2-8) (2-8)
posterior 3mm 8 mm
antebrachial (1-7) (4-1)
cutaneous 1nerveinjury
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Fig. 4. The posterior branch of the medial antebrachial cutaneous nerve (PBMACN) was, on average, 3.1 mm from the AMP portal, with one case exhibiting nerve injury

(Fig. 3), and 8 mm from the PAMP portal.

PAMP portal(9, 11,15). The results are listed in Table 2. There is
arisk that the dissection itself influenced the distance to the
arthroscopy channels, but we assume that this would only be
a few millimeters, if at all.

COMPLICATIONS

The findings indicate that elbow arthroscopy can be performed
with the Needle Arthroscope. Initial fluid infusion and disten-
sion of the joint capsule as well as 90° flexion have been con-
sidered as important factors to increase safety by moving the
volar neurovascular structures away from the arthroscopic in-
struments. The dry needle technique used in the present study
precluded this possibility but a smaller diameter arthroscope
increases the distance to the neurovascular structures in the
area and the measured distances in the present study do not
seem to differ significantly from what has been reported with
fluid distension and larger diameter scope. Initial fluid disten-
sion may still be used with needle arthroscopy and seems both
feasible and perhaps recommendable to maximize safety.

The visualization is comparable to that of a normal ar-
throscope, but the smaller optics provides a smaller field of
vision and for a complete examination position of the scope
needs to be frequently altered. Although not examined in the
present study it appears possible that the smaller field of vi-
sion may also make triangulation more difficult and thereby
arthroscopic surgery potentially more challenging. On the
other hand, the ability to access the joint space between the
articular surfaces of the humerus, radius, and ulna may oc-
casionally offer a potential advantage. The smaller diameter
and greater flexibility of the Needle Arthroscope proved to be
an advantage.

The same risks of injury to important structures exist as
with standard arthroscopy. The literature mentions the pos-
terior branch of the medial antebrachial cutaneous nerve (PB-
MACN) in particular®. In one of the six cases, there was injury
to the PBMACN.

Patient positioning was not examined but it appears im-
probable that this would differ from what has already been
experienced and reported with larger diameter arthro-
scope. ®



14/

Acta Chir Orthop Traumatol Cech., 93, 2026, No. 1, p. 8-14

References

1.

AGA-Komitee-Ellenbogen-Hand.  Ar-
throskopie des Ellenbogens - Richtlin-
ien und Empfehlungen. 2018. Available
from: https://www.aga-online.ch/file-
admin/user_upload/Komitee_Inhalte/
EllenbogenHand/AGA-Ellenbogenheft_
[I_Arthroskopie_des_Ellenbogens.pdf

. Camp CL, Degen RM, Sanchez-Sotelo J,

Altchek DW, Dines JS. Basics of elbow
arthroscopy. Part I: Surface anatomy,
portals, and structures at risk. Arthrosc
Tech. 2016;5:€1339-e1343.

. Chow HY, Eygendaal D, The B. Elbow ar-

throscopy - indications and technique.
J Clin Orthop Trauma. 2021;19:147-
163.

. Kakar S, Burnier M, Atzei A, Ho PC, Her-

zberg G, Del Pinal F. Dry wrist arthros-
copy for radial-sided wrist disorders. J
Hand Surg Am. 2020;45:341-353.

. Lanham NS, Belyea CM, Peterson JR,

Jobin CM. Elbow arthroscopy: essential
principles of positioning, anatomy, and
portal placement. Tech Hand Up Ex-
trem Surg. 2024;28:39-44.

. Lindenfeld TN. Medial approach in el-

bow arthroscopy. Am J Sports Med.
1990;18:413-417.

. Lynch GJ, Meyers JF, Whipple TL, Cas-

pari RB. Neurovascular anatomy and
elbow arthroscopy: inherent risks. Ar-
throscopy. 1986;2:190-197.

. Manoukov Y, Herisson O, Sali E, Sautet

A, Masquelet AC, Cambon-Binder A.
Anatomy of the posterior branch of the
medial antebrachial cutaneous nerve: a
cadaveric study. Orthop Traumatol Surg
Res..2020;106:771-774.

. Marshall PD, Fairclough JA, Johnson

SR, Evans EJ. Avoiding nerve damage
during elbow arthroscopy. J Bone Joint
Surg Br. 1993;75:129-131.

. Meluzinova P, Kopp L, Edelmann K,

Obruba P, Avenarius J. Elbow arthros-
copy in the surgical treatment of post-
traumatic changes of the elbow joint.

Acta Chir Orthop Traumatol Cech.
2014;81:399-406 .
. Munaretto N, Hinchcliff K, Dut-

ton L, Kakar S. Is Wrist Arthroscopy

safer with the nanoscope? J Wrist Surg.
2022;11:450-455.

. Oh C, Kakar S. Nanoscope arthros-

copy: lessons learned in the first 75
cases. J Wrist Surg. 2022;11:280-287.
doi:10.1055/s-0042-1749089

. Reiser D, Hedspang M, Sagerfors M. Dry

arthroscopy of the wrist withasingle-use,
1.9mm chip-on-tip system in wide-awake
local anesthesia no tourniquet. Tech
Hand Up Extrem Surg. 2022;26:246-249.

. Reiser D, Hedspang M, Sagerfors M. Na-

noscope wrist arthroscopy under wide-
awake local anesthesia with no tourniquet:
aprospective series of 30 consecutive pa-
tients. J Hand Microsurg. 2024;16:100067.

. Stothers K, Day B, Regan WR. Arthros-

copy of the elbow: anatomy, portal sites,
and a description of the proximal lateral
portal. Arthroscopy. 1995;11:449-457.

. Verhaar J, van Mameren H, Brandsma

A. Risks of neurovascular injury in el-
bow arthroscopy: starting anterome-
dially or anterolaterally? Arthroscopy.
1991;7:287-290.



