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Knee osteoarthritis (OA) is a leading cause of disability among adults. Within the affected population, there exists a group of patients
who have exhausted conservative treatment options and yet are not ideal candidates for current surgical treatments due to young age,
early disease severity, or neutral mechanical knee alignment. For these patients, a new potential treatment option may be considered.
We present an interesting case report of a young, ex-professional athlete treated with a minimally invasive load-altering implant
(Atlas System) whose young age (26 years), disease status (tibiofemoral kissing lesions), and neutral mechanical limb alignment
eliminated all traditional surgical treatment options such as high tibial osteotomy or arthroplasty. At 6 months after surgery, our
patient demonstrated positive outcomes improvement in pain, function, and quality of life and had returned to high-impact athletic
activity without symptoms. These initial results are promising, and longer follow-up data on the treatment will be necessary.

1. Introduction
Knee osteoarthritis (OA) is a leading cause of disability
among adults [1]. Estimated mean age at knee OA diagnosis in
the United States is only 53.5 years [2], with a greater number
of symptomatic knee OA patients under 65 years of age than
over 65 [2, 3] and an annual incidence of knee OA more than
five times higher in individuals under 65 years of age than
over 65 [2, 3].
The increased prevalence of knee OA in the young population is believed to be due to damage to the articular cartilage
caused by repetitive impact and loading [4], biologic changes
[5], and altered articular cartilage loading due to joint injuries
[6–8]. Prior joint injury such as anterior cruciate ligament
rupture or meniscal tear has been shown to accelerate the
development of knee OA, with 50% of individuals presenting
with the disease just 10 to 20 years following injury [9, 10]. As
such joint injuries often occur in the young adult, they can
lead to knee OA in individuals as young as 30 or 40 years of
age [9].

Treatment options for the young knee OA patient initially consist of nonsurgical conservative modalities, such
as activity modification, weight loss, physical therapy, and
orthotics, followed by pharmacologic measures such as antiinflammatories, analgesics, and joint injections. Patients,
particularly those with earlier onset OA, often eventually fail
conservative treatment [11, 12]. The procedure is considered
for younger patients because it can achieve positive midto long-term freedom from arthroplasty and may allow
a return to high activity levels [13–15]. However, HTO is
contraindicated for patients with a neutral axis alignment,
and the resultant load transfer may actually accelerate OA
progression in the lateral compartment [16].
For these patients, a new potential treatment option
may be considered. The recently introduced Atlas System
(Moximed, Inc., Hayward, CA, USA) is an implantable, unicompartmental knee joint unloader. Importantly, the device
is entirely extracapsular, making the procedure reversible
should the patient’s disease progress and require future
treatment.
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Figure 1: Presurgery anterior and medial radiographs (a) and coronal and sagittal MRIs (b) of the affected left knee.

We present a novel case report of the Atlas System. The
case is unique and intriguing as the young age (26 years) of
the patient, disease status (tibiofemoral kissing lesions), and
neutral mechanical limb alignment eliminated all traditional
surgical treatment options such as HTO or arthroplasty. The
patient’s status as an ex-professional level athlete and desire
to return to high-impact activity add to the case complexity.

2. Case Report
2.1. Case Presentation. A 26-year-old male (height: 1.93 m;
weight: 95 kg) presented with neutral limb alignment, painful
tibiofemoral kissing lesions, and severe knee OA-related
activity limitations due to pain in the left knee of oneyear duration (Kellgren-Lawrence grade 2) (Figure 1). The
knee OA was contained to the medial compartment, and
the patient had failed lifestyle/activity modifications, physical
therapy, quadriceps strengthening, and analgesics. Preoperative passive range of motion was measured to 140∘ , and no
hyperextension or flexion deformity was recorded. During
the orthopedic examination, isolated medial tibiofemoral
tenderness was observed. The following symptoms were all
absent: patellar tap (no joint effusion), lateral tibiofemoral

tenderness, anserine bursa, patellofemoral crepitus, and
patellar grind. The ligaments and meniscus were stable. The
patient reported mild, continual pain during walking but
distance was not limited by the knee pain.
As a former professional league basketball player, the
patient indicated a strong desire to return to an active lifestyle
including more strenuous activities such as jogging, racquet
sports, and basketball, which he was unable to take part in
due to pain. After providing written informed consent, he
participated in a clinical study that received ethics committee
approval and was conducted in compliance with the Ministry
of Health and Declaration of Helsinki. The left knee of the
patient was treated with the Atlas System, and the patient was
followed for a period of six months after surgery.
2.2. Device and Surgical Technique. The Atlas System consists
of a cylindrical, polycarbonate urethane (PCU) load absorber
located between femoral and tibial bases (Figure 2). The
device, located within the subcutaneous tissue on the medial
side of the knee, is designed to reduce loading on the affected
medial compartment of the knee joint, without transfer of
loading to other areas of the joint. The device was inserted
through a single incision, guided by direct visualization and
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Figure 2: The assembled Atlas Knee System, designed to reduce loading on the affected medial compartment of the knee joint, consists of a
load absorber located between femoral and tibial bases.

palpation of the patient’s anatomy. Following identification
of the femoral medial epicondyle, adductor magnus tubercle,
tibial plateau, joint space, and anterior border of the superficial medial collateral ligament through visualization and
palpation, the tibial and femoral fixation points were located,
and an absorber length was selected based on the patient’s
anatomy. A trial device was introduced via two K-wires, and
implant function was confirmed through direct visualization
checks. Following confirmation of function of the trial device,
the final implant was introduced with the femoral base placed
deep to the vastus medialis obliquus muscle and the tibial
base placed distal of the deep medial collateral ligament and
proximal to the insertion of the pes anserine. After installation of the final device, visual confirmation of functional
unloading from full extension through deep flexion was
performed prior to wound closure. No concomitant intraarticular surgery was performed to ensure that any benefit
was due solely to the implant. Postoperatively, the patient was
given crutches and told to bear weight as tolerated and to keep
the wound protected for an initial 2-week period. Following
stitch removal at 2 weeks, the 2-month rehabilitation protocol
focused initially on range of motion and daily living activities,
followed by muscle strengthening and endurance.

3. Results
The patient experienced no device-related complications
during the procedure or in follow-up (Figure 3). Six months
following surgery, the patient showed clinically significant
improvement (≥10-point improvement) in WOMAC pain
and WOMAC function, with final scores of “0” for both
domains. Importantly, the patient’s KOOS quality of life

score had improved by 66.7% (38 to 63). Specifically, the
patient’s response to the KOOS question, “in general, how
much difficulty do you have with your knee?” improved
from “extreme” at baseline to “mild” by six months. Physical
examination at 6 months revealed full range of motion
of 140∘ of knee flexion. When asked to rate how he was
doing, considering all the ways his knee pain affected him,
the patient improved from “fair” preoperatively to “very
good” postoperatively. The patient’s expectations were met:
he indicated in an activity and satisfaction survey that he was
very satisfied with the results of the procedure, in particular,
as he was able to play basketball recreationally and complete
his normal daily activities without pain, and would definitely
undergo the surgery again for the same condition.

4. Discussion
Osteoarthritis is a common problem afflicting an increasing
number of younger, active individuals. The Oxford group in
the UK noted that patients with early degenerative changes
to their knees should not be ignored, as they can be as
symptomatic as those with end-stage disease [17]. The concept of early intervention is increasingly important as some
patients with early-to-moderate symptoms of osteoarthritis
are unable or unwilling to pursue more advanced surgery,
such as HTO, UKA, or TKA. There exists a need for new
surgical options that potentially provide symptom relief and
early recovery, allow high activity, and maintain all future
treatment options.
The Atlas System acts as a shock absorber to unload
up to 13 kg of medial compartment joint loading, without
transfer of the loading to other healthy areas of the knee
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Figure 3: Six-month postsurgery anterior and medial radiographs (a) and coronal and sagittal MRIs (b) of the affected left knee.

joint. This amount of unloading was reported to be similar
to that of HTO [18]. Without correction, increased loading
on the medial compartment of the knee results in greater
disease progression [19, 20] and ultimately the need for
joint replacement surgery. As the Atlas System resides in the
subcutaneous tissues outside of the joint capsule there is no
breech of joint capsular space, nor is bone resection required,
thus creating a reversible procedure and maintaining all
future treatment options.
As this was a novel, early experience with the device,
the rehabilitation protocol was not well-studied previously.
The patient was allowed to bear full weight immediately (as
tolerated) after surgery. He was discharged with crutches as
a reminder to limit early activity and encourage full wound
healing. Bracing was not employed after surgery, and early
passive range of motion was recommended. The recovery
protocol was positive, as the patient demonstrated clinically
meaningful outcomes improvement and had returned to
high-impact recreational sports (basketball, jogging) by six
months after surgery.
Recently, authors presented improved clinical outcomes
[21] in a 40-patient series of the Atlas System, with WOMAC
pain and function scores improving from 52 ± 12 and 52 ± 17,
respectively, at baseline to 15 ± 15 and 19 ± 17 at six months.

Knee Society pain and function scores also improved, from
62±15 and 71±18 at baseline to 91±12 and 98±4 at six months.
Additionally, the unicompartmental Atlas System was used in
patients with cartilage defects or degenerative meniscus [22].
The results of this case study, demonstrating positive
outcomes improvement in pain, function, quality of life,
and activity level at an initial 6-month time period, indicate
promising results in a highly unique case of a young, exprofessional athlete with early knee OA.
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