Technical Note

Evaluation of Osteochondral Allograft Transplant ®

Using In-Office Needle Arthroscopy
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Abstract: In-office needle arthroscopy (IONA) has been available in various iterations for decades. Studies have described
it as comparable if not superior to magnetic resonance imaging for identifying intra-articular pathology with associated
cost savings per patient. A new IONA system has been brought to market with a modernized user interface and disposable
handpieces offering the opportunity to address intra-articular pathology. This article outlines the use of this IONA system
for the postoperative evaluation of an osteochondral allograft transplant.

Arthroscopy is a minimally invasive procedure that
uses a fiberoptic video camera through a small
incision to visualize the inside of a joint. It has been a
significant advancement in orthopaedics by providing
reduced morbidity, quicker recovery times, and diag-
nostic value.'”

Humans have an extensive history of using scopes to
examine the cavities of the human body. In 1912,
Severin Nordentoft of Denmark was accredited with the
first intra-articular application of an endoscope to the
knee.” Kenji Takagi, one of the pioneers of arthroscope
technology, performed his first arthroscopy in 1918
using a cystoscope to examine the knees of cadavers to
visualize the intra-articular effects of tuberculosis.”
Over the next 2 decades, he refined this technology
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by creating a 3.5-mm arthroscope and using saline so-
lution to distend and better visualize the knee joint.”
Swiss surgeon Eugen Bircher used a Jacobaeus endo-
scope to confirm preoperative diagnoses before open
procedures.” In 1921, he published the first reports of
knee arthroscopy in live patients.’

Further advances in arthroscopy continued after
World War II. Masaki Watanabe, whose work was a
successor to Takagi’s work, developed arthroscopic
models ready for clinical use.® Previous arthroscopes
required the surgeon to view directly through the
scope.” Earlier models also used incandescent bulbs for
lighting, which often broke or caused an electrical short
circuit.” Watanabe was the first surgeon to implement a
fiberoptic light and cable, reducing the possibility of
electrical malfunction.” He also developed the concept
of “triangulation”—the use of secondary portals for
instrumentation.” With these advances, Watanabe
performed the first arthroscopic meniscectomy in
1962.7

In subsequent decades, arthroscopy techniques have
been refined and scope and implant technologies have
advanced, leading to widespread adoption of
arthroscopic procedures. In-office needle arthroscopy
(IONA) has been available in various iterations for de-
cades.®'" Studies have described it as comparable if not
superior to magnetic resonance imaging (MRI) for
identifying intra-articular pathology; however, it has
not yet been adopted as the diagnostic modality of
choice.'”"” This article outlines the use of IONA for the
postoperative evaluation of an osteochondral allograft
transplant (Video 1).
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Surgical Technique

Patient Positioning

The patient is positioned supine on an examination
bed in a patient room with his or her knees at the edge
of the bed and legs hanging freely over the edge (Fig 1).
Patient comfort can be achieved with pillows and/or
bumps as desired.

Preparation

The portal sites and surrounding area are sterilized with
a chlorhexidine sponge. Local anestheticis infiltrated into
and posterior to the site for the anterolateral portal to
anesthetize the capsule and surrounding area. The pro-
cedure is paused for 10 minutes to allow for the local
anesthetic to take effect. Further local anesthetic is injec-
ted into the joint in preparation for needle arthroscopy.

Establishment of Viewing Portal

Landmarks including the inferior pole of the patella,
patellar tendon, tibial tubercle, and joint lines may be
marked on the skin prior to proceeding. The antero-
lateral portal is established in the standard fashion,
lateral to the patellar tendon and above the tibial
plateau joint line. A NanoCannula (Arthrex, Naples,
FL) and trocar are introduced into the knee joint
through the site for the anterolateral portal. The can-
nula and trocar are aimed toward the intercondylar
notch for insertion. The trocar is then removed. Sterile
saline solution in a 30-mL syringe is injected into the
joint via the cannula (Fig 2) to expand the joint.
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Fig 1. The patient is lying on an in-office examination table
and is positioned supine with the legs bilaterally suspended off
the edge of the table. The NanoScope and associated tools are
prepared sterilely on a Mayo stand a Mayo stand to the
patient's left. The display to the patient's right will provide the
physician with a live picture of the intra-articular space in the
right knee when the NanoScope is inserted.
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Nanoscope withi
saline filled syringe

Fig 2. The patient is positioned supine on an in-office
examination table with both legs suspended off the table.
With the knee supported in extension, the NanoScope is
inserted through the anterolateral portal, and saline solution
is injected through the cannula of the scope, expanding the
joint. As seen through the display, saline solution in the joint
allows the physician to properly survey and evaluate the
joint surface.

Needle Arthroscopy

A NanoScope (Arthrex) is introduced into the joint
through the anterolateral portal with the knee in full
extension, and a diagnostic arthroscopy is performed in
the standard fashion. The suprapatellar pouch is
inspected for loose bodies. The scope is withdrawn
slowly to examine the undersurface of the patella and
trochlear groove cartilage for degenerative changes and
focal chondral defects (Fig 3). The scope is moved
laterally and the hand is elevated to visualize the lateral
gutter for loose bodies and osteophyte formation. This is
repeated with movement of the scope medially to
evaluate the medial gutter. At this time, the osteo-
chondral autograft transfer system (OATS) plug, which
had been placed in the trochlea of the medial femoral
condyle, is visualized and evaluated (Figs 4 and 5). The
scope is then brought back into the patellofemoral joint,
and the knee is carefully flexed to bring the scope into
the intercondylar notch. The lateral compartment is
examined for degenerative changes and focal chondral
defects. The lateral meniscus is evaluated for tears. The
scope is returned to the intercondylar notch. The
anterior and posterior cruciate ligaments are visualized
and evaluated for pathology. The medial compartment
is examined for degenerative changes and focal chon-
dral defects. The medial meniscus is evaluated for tears.

Accessory Portals and Pathology

If desired, an anteromedial working portal and/or
other accessory portals may be created with the use of a
Percutaneous Insertion Kit (Arthrex). The site of the
working portal and the surrounding area are infiltrated
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Fig 3. The patient is positioned supine on the in-office ex-
amination table with the right knee supported in extension.
With the NanoScope inserted through the anterolateral por-
tal, the suprapatellar pouch is observed (not shown). As the
NanoScope is drawn out of the pouch, the patellofemoral joint
is evaluated for any chondral defects.

with local anesthetic, and the working portal is sited
under needle localization with an 18-gauge spinal
needle. This needle is marked with depth lines to esti-
mate the required cannula depth. The stylet from the
needle is removed as the needle is kept in place and a
nitinol wire is advanced through the needle into the
joint. The needle is then removed while the nitinol wire
is kept in place. A small incision is made in the skin at
the site of the nitinol wire. A NanoCannula is then
advanced over the wire with an obturator and secured
in place with an adhesive. Small instrumentation can be
introduced into the joint through this cannula to
address intra-articular pathology.

Post-procedure Protocol

An empty 30-mL syringe is attached to the inflow
port of the scope, and the saline solution that was
injected into the joint at the start of the procedure is
aspirated (Fig 6). This is done to limit post-procedural
pain. The scope is then withdrawn from the joint, and
the portal or portals are dressed and bandaged. The
patient may immediately use the knee as tolerated.

Discussion
This article details the use of IONA for postoperative
evaluation of an osteochondral allograft in the knee.
However, the described technique can be applied to the
evaluation of other suspected intra-articular
pathologies.
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The accuracy of MRI compared with the gold standard
of arthroscopy for the evaluation of intra-articular pa-
thology has been reported extensively in the litera-
ture.'*'®* However, MRI has been found to be less
sensitive in evaluating chondral lesions and lateral
meniscal injuries.'”*’ Furthermore, MRI may be less
effective for postoperative evaluation. Hong et al.”*
reported that 93% of surveyed board-certified ortho-
paedic surgeons believe that there is a problem with the
accuracy of MRI in the setting of prior surgery and/or
implanted hardware. Studies have shown that higher
field strength can improve MRI diagnostic accuracy;
however, machines with higher field strength are not
widely available, such machines are associated with
increased costs, and higher field strength can cause
increased artifacts from implanted hardware.”” %’

IONA has significant potential for in-office diagnosis
and postoperative evaluation. It has several advantages
when compared with conventional arthroscopy. First, it
does not require large machines and complex pumps. It
can be performed in nontraditional settings such as the
office or clinic and in remote areas. The console is
battery powered and the instruments are disposable,
eliminating the need for postoperative instrument
processing. These qualities make the IONA system an
ideal candidate for use in remote areas that do not have
the infrastructure and/or resources to operate an MRI
machine.  Additionally, unlike = MRI,  simpler

Allograft OATS Plug
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Fig 4. The patient is positioned supine on the in-office ex-
amination table with the right knee supported in extension.
With the NanoScope inserted through the anterolateral por-
tal, the medial aspect of the trochlea of the medial femoral
condyle is observed. The allograft osteochondral autograft
transfer system (OATS) plug is well maintained with no evi-
dence of chondral defects or step-off.
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Superior medial
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Fig 5. The patient is positioned supine on the in-office ex-
amination table with the right knee supported in extension.
Through the anterolateral portal, the NanoScope is positioned
laterally on the medial femoral condyle to observe the entirety
of the allograft osteochondral autograft transfer system
(OATS) plug. The OATS plug is well maintained with no ev-
idence of chondral defects.

encountered pathologies such as meniscal tears may be
addressed at the time of IONA via use of an accessory
portal. However, IONA is limited in scope to intra-
articular pathology. Furthermore, IONA in deeper
joints such as the shoulder and hip may be challenging.
The benefits and drawbacks of IONA are listed in
Table 1.

Several studies have compared the effectiveness of
IONA versus MRIL In their 2018 clinical trial of 110
patients with knee pain, Gill et al.'? reported that the
accuracy, sensitivity, and specificity of IONA were
equivalent to those of surgical diagnostic arthroscopy
and that IONA was more accurate than MRI with no
associated complications. One limitation of their study
was that the needle arthroscopy was performed in the
operating room immediately preceding a standard
diagnostic arthroscopy, thereby not simulating an in-
office setup.

A 2019 systematic review examining IONA conduct-
ed by Zhang et al.'” assessed 404 patients across 11
publications. IONA was found to have superior sensi-
tivity and specificity to MRI in the evaluation of knee
osteoarthritis, ligament insufficiency, and meniscal
tears. IONA was comparable or inferior to MRI in
diagnosing osteochondral lesions and rotator cuff tears;
however, the authors noted the paucity of data on
IONA in joints other than the knee.

Several studies performing cost-effectiveness analyses
on IONA versus MRI have been published. Using 2013
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Medicare reimbursement data, Voigt et al.”® calculated

cost savings between $115 million and $177 million per
year when replacing MRI with IONA. McMillan et al.*”
performed a retrospective review of 200 patients and
calculated minimum savings of $418 and $554 per non-
contrast knee scan and shoulder scan, respectively,
increasing to $961 and $1,097, respectively, in hospital
facilities. In a 2019 cost-effectiveness analysis of IONA
versus MRI in the diagnosis and treatment of meniscal
tears, Amin et al.”’ observed significant cost savings
with no difference in patient outcomes as measured by
the global Knee Injury and Osteoarthritis Outcome
Score (KOOS). Most recently, a 2021 cost-effective
analysis of IONA versus MRI showed that IONA was
more cost-effective, saving between $7,852 and
$11,227 per operative patient.”’ Whereas these studies
have broadly examined the cost-effectiveness of IONA
compared with MRI, the current NanoScope system
console costs $24,999 and each disposable handpiece
costs $659. Further studies are required to determine
the true cost savings per patient. It is possible that
widespread adoption of this technology will bring costs
below those of MRI as production increases.

From an international health perspective, as life spans
continue to extend in the developing world, there has
been an epidemiologic shift toward chronic and
degenerative diseases. Musculoskeletal disorders are
included among the primary drivers of the global in-
crease in years lived with disability.”> MRI is often the
diagnostic test of choice in the developed world. The
global estimated median number of MRI machines per
population is 0.12 per 100,000.”” The concentration is

Fig 6. The patient is positioned supine on an in-office ex-
amination table with the legs bilaterally suspended off the
table. At this point, the procedure is completed. With the knee
supported in extension, the NanoScope is held by an assistant
while the physician draws the saline solution through the
cannula of the NanoScope.
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Table 1. Benefits and Drawbacks of In-Office Needle
Arthroscopy Using NanoScope System

Benefits

Immediate evaluation of joint

Interactive involvement with patient

Smaller portals

Avoidance of general anesthesia

Immediate postoperative mobilization

Decreased pain and edema

Avoidance of multiple office visits

Ability to navigate smaller spaces

Avoidance of excessive use of saline solution

Avoidance of expensive OR time

Elimination of need for post-procedure processing owing to
disposable instruments

Drawbacks

Inability to evaluate extra-articular and periarticular soft tissue

Environmental concerns of disposable components

Lacking variability in scope

Inability to alter intraoperative blood pressure

Limited joint manipulation

Inability to alter degree of joint distension

Adequate visualization can be more technically challenging

Cost not significantly different from MRI

MRI, magnetic resonance imaging; OR, operating room.

greatest in the Western Pacific region, with Japan of-
fering 5.52 units per 100,000—the most in the
world.”””* The United States is second, with 3.91 units
per 100,000, followed closely by Italy, Germany, and
the Republic of Korea.”* By region, the Western Pacific
region shows the highest MRI unit density, at 2.03 per
100,000, followed by the European region (0.67), re-
gion of the Americas (0.24), and African region
(0.01).”” The figure for the region of the Americas is
artificially deflated because US data are not included.
This illustrated disparity in MRI availability between
high- and low-income countries or regions could be
addressed by IONA. IONA could potentially be offered
as a portable, low-cost alternative to MRI to patients in
austere environments or those with equivocal MRI
findings who prefer to avoid general anesthesia to
evaluate intra-articular pathology.

Most recently, the literature has explored new po-
tential uses of IONA. A recent study by Peters et al.’®
showed favorable results using IONA for elbow
arthroscopy. In another recent study, Dankert et al.”’
detailed the use of IONA for removal of loose bodies
in the ankle joint that were not identifiable by MRIL
IONA has also been used for in-office biceps tenotomy,
as detailed in a recent study by Gauci et al.”® In a
prospective study of patients undergoing IONA for the
treatment of anterior ankle impingement, Colasanti
et al.”” reported significant pain reduction, low
complication rates, excellent patient-reported out-
comes, and high patient satisfaction with the procedure.
Patients reported a willingness to undergo the same
procedure and believed that seeing the procedure in
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real time helped with their understanding of the un-
derlying pathology. These recent studies have demon-
strated the potential for using IONA in more
complicated arthroscopic procedures, and this should
continue to be explored. There is a need for larger-scale
studies to be performed to evaluate the efficacy and
safety of IONA and to reveal the most appropriate di-
agnoses and patient populations for its use.”’
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