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Abstract
Rationale: Osteochondritis dissecans (OCD) lesions involve disruption of the osteochondral unit along articular surfaces, with
significant potential for joint deterioration if not managed appropriately.

Patient concerns: A 15-year-old male presented with persistent and insidious right knee pain, which had worsened following a
collision with another player during a basketball game, resulting in episodes of locking.

Diagnoses: Magnetic resonance imaging revealed a lateral trochlear OCD extending into the anterior lateral femoral condyle.

Interventions:Chondral fraying was observed along the margins of the OCD. Retrograde drilling ensued with use of a 0.045-inch
Kirschner wire throughout the lesion to a depth that would allow for penetration of healthy underlying subchondral bone to create an
influx of healing factors. Three resorbable pegs were arthroscopically placed through an accessory portal overlying the lesion to
stabilize the fracture and compress the gapped cartilage mantle to reduce flow of synovial fluid behind the lesion. Bipolar
radiofrequency coblation was used to stabilize the chondral fraying and seal the gap along the periphery of the lesion.

Outcomes: The patient was put on a nonweight bearing protocol for 6 weeks, after which crutches and brace were discontinued,
but therapy persisted. Repeat imaging at 3 months demonstrated excellent interval healing. The patient was released to slowly
engage impact activities. Although he returned at approximately 8 months postoperatively with a contralateral anterior cruciate
ligament tear, he reported the operative knee with the OCD was doing extremely well.

Lessons: Radiofrequency coblation appears to be a viable strategy as an adjunct to management for OCD in children.

Abbreviation: OCD = osteochondritis dissecans.
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1. Introduction

Osteochondritis dissecans (OCD) lesions involve a disruption in
the underlying subchondral bone, leading to potential overlying
Editor: Maya Saranathan.

The author has received financial compensation for preparation of the article from
Smith and Nephew. Smith and Nephew has given permission to be named in
this article. The author has received financial compensation for a consulting
agreement with Zimmer Biomet on an unrelated technique.

Informed consent was obtained from the patient’s parent for the purpose of
educational and research purposes. This report does not contain any personal
information that could lead to the identification of the patient.

The author received financial assistance from Smith and Nephew for preparation
and submission of this manuscript.

Data sharing not applicable to this article as no datasets were generated or
analyzed during the current study.

OrthoSports Associates, Building 3, Suite 403, Birmingham, AL.
∗
Correspondence: Reed Estes, OrthoSports Associates, Birmingham, Building 3,

Suite 403, AL 35205 (r-mail: reed.estes@gmail.com).

Copyright © 2020 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the Creative Commons
Attribution License 4.0 (CCBY), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

How to cite this article: Estes R. Adjunct use of radiofrequency coblation for
osteochondritis dissecans in children: A case report. Medicine 2020;99:35
(e21437).

Received: 12 September 2019 / Received in final form: 8 June 2020 / Accepted:
25 June 2020

http://dx.doi.org/10.1097/MD.0000000000021437

1

cartilage injury even though initial symptoms may be minimal.
Multiple etiologies have been proposed for OCD lesions,
including both biological (eg, genetic causes, underlying endo-
crine abnormalities) and mechanical (eg, injury/overuse possibly
related to sports at a young age).[1]

The incidence of OCD lesions appears to be increasing, and is
highest in males and those between the ages of 11 and 15 years.[2]

The lateral portion of the medial femoral condyle is most
common site of occurrence, representing up to 75% of these
lesions.[3–5] Lesions in the lateral femoral condyle are an
independent risk factor for failure and patellar lesions demon-
strate an increased risk for persistent knee pain.[6,7]

This paper describes management options for OCD lesions,
highlighting a case using radiofrequency coblation as an adjunct
for cartilage debridement and stabilization. To the best of the
author’s knowledge, this is the first published description of using
this technology in a pediatric patient with OCD lesions.
2. Case report

For the purposes of the following case report, approval was not
required by the Institutional Review Board. Informed consent
was obtained from the patient’s parent for the purpose of
educational and research purposes and the report was created
with no identifying information.
A 15-year-old African American male was seen in consultation

from a primary care sports medicine physician for evaluation of
persistent and worsening right knee pain. The pain had been
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Figure 1. Sagittal magnetic resonance imaging demonstrating lateral trochlear
osteochondritis dissecans lesion.

Figure 2. Axial magnetic resonance imaging demonstrating lateral trochlear
osteochondritis dissecans lesion.
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present for several months and began insidiously, although
worsened following a collision with another player during a
basketball game, prompting episodes of locking.
Examination revealed an antalgic gait. Patellofemoral exam

was noted to be stable, yet he did have pain overlying the lateral
trochlea with full flexion. Effusion was not observed and pain
was further exacerbated with patellar grind test. Further
ligamentous and special testing for the knee was negative.
Routine anterior-posterior, lateral, Merchant and tunnel view

radiographs revealed irregularity along the lateral trochlea.
Secondary to the acute exacerbation and mechanical symptoms,
magnetic resonance imaging was ordered. This revealed a lateral
trochlear OCD extending into the anterior lateral femoral
condyle (Figs. 1 and 2). Based upon these findings, he was
referred to our office for evaluation.
Figure 3. Arthroscopic imaging of osteochondritis dissecans lesion.
Discussion with the family centered around options to include
conservative management with activity modification, bracing,
and rehabilitation, vs that of surgical intervention. Surgery was
chosen based upon the duration of symptoms, presence of
mechanical symptoms, and the inferior outcomes with trochlear
lesions.
Standard anterolateral and anteromedial arthroscopic portals

were used to perform diagnostic arthroscopy of the knee.
Visualization revealed the joint structures to be intact with the
exception of a lateral trochlear OCD lesion, noted to be unstable
to probing. Chondral fraying was observed along the margins of
the OCD and the lesion was partly mobile within the donor site
(Fig. 3). Retrograde drilling ensued with use of a 0.045-inch
Kirschner wire along the centrum and periphery of the lesion to a
depth that would allow for penetration of healthy underlying
subchondral bone to create an influx of healing factors. Three
2

resorbable pegs (LactoNail; Biomet) were arthroscopically placed
through an accessory portal overlying the lesion. These served to
stabilize the fracture and compress the gapped cartilage mantle to
reduce flow of synovial fluid behind the lesion. Persistent
chondral fraying along the edges of the lesion prompted
additional need for chondroplasty and bipolar radiofrequency
coblation (Werewolf Flow 50 wand; Smith and Nephew) was
used to stabilize the chondral fraying and seal the gap along the
periphery of the lesion (Fig. 4). The use of coblation was felt to be
a crucial component of the treatment, improving stability and
contour of the residual cartilage, thereby allowing for recovery of
appropriate joint mechanics.



Figure 4. Arthroscopic imaging of osteochondritis dissecans lesion postdril-
ling and radiofrequency coblation.
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Postoperative instructions included a period of nonweight
bearing for 6 weeks while wearing a hinged knee brace to allow
for gradual progression of range of motion with supervised
rehabilitation. Crutches and brace were discontinued at 6-week
follow-up, but therapy persisted.
At approximately 3 months postoperatively, repeat imaging

demonstrated excellent interval healing and the patient was
released to slowly engage impact activities. Unfortunately, he
was seen at approximately 8 months postoperatively with a
contralateral anterior cruciate ligament tear, but reported the
operative knee with the OCD was doing extremely well.
3. Discussion

Nonoperative strategies for OCD lesions, such as strenuous
activity restriction,[8] can be beneficial, especially in skeletally
immature patients with low-grade lesions.[9,10] However, long-
term outcomes demonstrate a more complicated picture, with
32% of patients in a retrospective study having moderate-to-
severe arthritis at a mean of 34 years follow-up.[11]

In appropriate patients, surgical interventions for OCD lesions
have shown success. Internal fixation of OCD lesions in both
skeletally mature and immature patients exhibits similar rates of
healing and improvements in functional outcomes.[6] Good long-
term outcomes have been noted with biologic fixation with
osteochondral plugs.[12] Osteochondral allograft replacement
may be an option as a salvage procedure in the setting of a loose
body or unusable fragment, demonstrating reduction in pain
levels and potential long-term survival of the grafts.[13] A
systematic review of 25 studies including 470 patients under the
age of 18 years demonstrated healing regardless of technique in
the majority.[14]

When managing cartilage damage, an ideal method should
achieve a smooth surface through removal of flaps of tissue, with
minimal overall “tissue effect,” defined as the depth of the
removed tissue combined with that of damage to the surrounding
tissue.[15] This allows for preservation of joint mobility, shock
absorption, and reduction of joint contact loads.
In regards to OCD lesions, stability of the overlying cartilage

and regeneration of the underlying subchondral bone are
3

paramount. Regeneration of the subchondral bone may be
achieved through antegrade and retrograde drilling, or through
grafting or replacement in some settings. Equally important, the
cartilage stability may be improved as a result of taming the
subchondral bone, but also directly through chondroplasty with
debridement of flaps and irregularities at the surface to improve
joint mechanics.
Options for chondroplasty include debridement with use of

mechanized shavers or radiofrequency. Although both confer
the advantage of arthroscopic access, they differ in regards to
the ability to achieve a desirable surface smoothing and in the
potential for iatrogenic cartilage injury.
Mechanical debridement with use of a shaver is disadvanta-

geous in that it functions through gross tearing of tissue. In order
to remove an appropriate amount of tissue, multiple passes may
be necessary, each of whichmay lend to further unintended injury
the neighboring tissue.[16,17] Radiofrequency requires fewer
passes to achieve a desirable smoothing,[15] and has been noted
to preserve chondrocyte viability.[18]

Radiofrequency involves energy passed from one electrode to a
ground. In a monopolar device, the energy must be conveyed to a
grounding pad, rendering temperature control more difficult.
Bipolar devices pass energy between an active and ground
electrode within the tip of the device, creating a more controlled
local temperature. With coblation technology, as energy is passed
through the tip of the device, the irrigation solution is ionized
creating a plasma field, which results in localized energy
secondary to molecular friction.[19] Subsequent collagen dena-
turation occurs, followed by formation of collagen bonding as
energy is removed. These bonds have been shown to have an
orientation more parallel to that of the articular surface. This
surface has been termed a “neo-surface,” which is proposed to
confer mechanical benefit.[20,21] This effect may decrease
cartilage permeability, which can preserve water content and
help to maintain cartilage stiffness.[22]

While early radiofrequency devices had significant issues with
temperature control, enhanced safety features such as automated
outflow control may facilitate a safer resection of tissue,
minimizing unintended damage as a result of overheating. Of
note, arthritic cartilage seems to be more susceptible to thermal
injury than nonarthritic cartilage when tested in vitro.[23,24] This
may be useful in consideration of debridement of diseased tissue,
in that the potential for iatrogenic damage to surrounding intact
tissue may be lessened. The coblation technology used in this case
aids regulation of saline outflow, decreasing the risk of harmful
temperature increase within the joint.
Regardless of method chosen for chondral debridement,

resection of diseased tissue comes at the price of damage to
the surrounding intact tissue. Despite a greater depth of cell death
with radiofrequency as compared to mechanical shaver, an
important point is that the overall tissue effect is decreased with
use of radiofrequency.[15] In order to minimize damage to
surrounding tissues, a “paintbrush” technique has been
advocated to eliminate direct contact passes.[16,19] By limiting
direct contact with tissues, the risk of unwanted tissue damage
may be decreased, as evidence demonstrates significant decline in
local heat with increasing distance of the probe to tissue.[20,25]

Further factors that increase safety of radiofrequency include
control of irrigation solution temperature as well as maintaining
continuous fluid flow. It is crucial to identify fluid flow issues,
particularly with the potential for a larger piece of tissue to clog
the suction. With flow cessation, temperatures can rise rapidly to
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80°C.[26] The device used in this report uses technology to
regulate outflow of saline, thereby decreasing risk of significant
temperature increase.
In addition to beneficial surface smoothing, radiofrequency

may have the ability to aid cartilage regeneration through the
upregulation of IL-6 and IL-8.[27] Although elevated temper-
atures may cause chondrocyte death, temperatures below 50°C to
55°C but higher than 37°C may stimulate chondrocyte metabo-
lism.[28]

An important consideration, particularly in the youth
population, is that of effects on the underlying subchondral
bone with use of radiofrequency. When used as an adjunct to
mechanical debridement for articular cartilage and meniscus,
neither monopolar radiofrequency[29] or bipolar radiofre-
quency[30] have been shown to increase the incidence of
osteonecrosis.
Multiple clinical studies have evaluated the effectiveness of

radiofrequency in regards to outcomes and healing.[21,31–35] At 1,
4, and 10 years, Spahn et al evaluated patients with concomitant
chondroplasty andmeniscectomy. Knee injury andOsteoarthritis
Outcome Score scores were consistently higher at each time
interval for the radiofrequency group. Joint space narrowing was
noted in both groups, yet occurred more rapidly in the
mechanical debridement group, and the rate of revision was
higher in the mechanical group as well.[31–33] In an in vivo
second-look arthroscopy study, Voloshin et al noted greater than
50% complete or partial healing of partial thickness chondral
lesions.[34] While patellar lesions remain some of the most
difficult to manage, improved functional scores were observed at
12 and 24 months when using radiofrequency as opposed to
mechanical debridement for grade 2 and 3 lesions.[21] Systematic
review of 6 studies revealed improved clinical outcomes with use
of bipolar radiofrequency vs mechanical debridement.[35]

In summary, radiofrequency coblation appears to be a viable
strategy as an adjunct to management for OCD in children,
although further follow up will help determine this. This surgical
intervention may be considered in suitable patients who are not
candidates for nonoperative management.
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