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Dear Patient,
This brochure is intended to help you understand the nature of a new therapy,
Medial Meniscus Replacement (“MMR”), using the NUsurface® Medial Meniscus
Implant.
Your doctor has made this brochure available in order to answer common questions,
and to help you make an informed and careful decision about your treatment.
As you read this brochure, bear in mind that all forms of medical treatment -- and
particularly surgery -- are highly personal matters. That means that no matter how
common your medical condition may be, your doctor will recommend treatment
based on your individual needs.
There are always risks associated with any type of surgery. Your doctor and their staff
will help explain the risks associated with MMR using the NUsurface® Medial
Meniscus Implant.
This brochure is yours to keep. And we hope that you’ve chosen to read it in the
comfort of your home, with family members and as many times as necessary to best
understand MMR using the NUsurface® Medial Meniscus Implant.
Always remember, if you have any questions about your medical condition or the
treatment options discussed in this brochure, please ask your doctor.
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Normal Knee Meniscus (ebook text)

The knee meniscus is a key protection within the knee and it is a structure that surgeons have been working on for many years and their goal is to try to help patients
understand the issues and management options of their meniscus knee injury.
Each knee meniscus is essentially a cushion that is situated between the femur (thigh
bone) and the tibia (shin bone). Every knee has two menisci-one on the lateral side
(outside of the knee) and one on the medial side (inside of the knee).
There is now a new option to treat patient’s medial meniscus with a device called the
NUsurface® Meniscus implant.

The Basic Function of the Meniscus (ebook text)

The knee menisci have many functions, but essentially each meniscus acts as a weight
distributor. On the medial side, the meniscus also has a stabilization function, distributing your weight, acting as a cushion, transmitting the body’s load vertically from the
femur to the tibia, where it is strongly anchored to the bone.
Figure ? shows the upper surface of the normal menisci, seated on top of the tibia
bone, and Figure ? overlays a digital representation of the distribution of the body’s
weight peripherally through the medial meniscus. The intact meniscal cushion spreads
the weight fairly around the periphery of the medial meniscus.
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The damaged meniscus (ebook text)

Once you have an injury to the medial meniscus, you lose the cushioning effect.
If you take a look at this set of images, you can see a different situation wien
the medial meniscus is removed. Figure ? shows the appearance of the medial
meniscus when most of it has been removed, just leaving a thin outer rim. Figure
? shows that the weight going through the joints is no longer buffered by being
distrubuted outward. Most of the weight is being borne in the red area where
there is peak loading. The meniscus no longer shared the vertical load and the
knee runs into trouble.
On the digital overal in red area, the pressure is high as the weight distrubution
is no longer protected by a meniscal cushion. That loss of peripheralised weight
distrubiton is why the knee join cartliage starts wearing down once the medial
meniscus is lost.

Mechanism of meniscus injury (ebook text)

Meniscus injuries are quite common. Most often a meniscus tears as a result of a
forceful twist or rotation of the knee, but it is important to understand that very
often the injuries are rather more degenertive in nature. That means that people
pretty often start tearing their meniscus once they pass the age of 45-50 and
basically those are not very forcebul or very traumatic injuries. A degenerative
tear may thus have a minor onset, meaning that the person has a twisting inury
perhaps just getting ouf the car. Mnay of these patients will cope with this kind of
problem but sometimes this injury becomes too bad, too symptomatic, with pain
or a clicking situation or a swelling of the knee, and that’s when the surgeon has
to act.
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Meniscus Injury Rate (ebook text)

The rate of meniscus injury is very high. See Figure ?. There are about 18
million people per year in the US alone who damage their knee, and of those
a significant percentage involve a meniscus injury - approximately 2.5 million
people in the US.

That should equate to close to 4 or 5 million in the Western World having this
sort of injury on a yearly basis. Therefore, that is a huge number of patients that
suffer such an injury. Most of these patients can be treated conservatively with
non-surgical options, a number of them will end up with an arthroscopy during
which the surgeon might be able to do a repair or a partial meniscectomy - but
a sigsignificant number of these, approximately 5-10% of them will end up still
having troubles. In those cases, the surgeon needs to be able to put back into the
knee a piece of donor meniscus (allograft), a scaffold or the NUsurface® Meniscus
implant to avoid or delay the consequence of arthritis.

Meniscus Injury and Knee Arthritis (ebook text)

The onset of arthritis in the knee starts very often with a meniscus injury. Using
the term “arthritis” is misleading as it focuses on the joint cartilage, whereas,
‘meniscus arthritis’ is a more appropriate term because that is where surgeons
see arthritis. The cartiiage wear that is seen, actually starts by wearing out your
medial or lateral meniscus. It creates those big forces seen in Figure ?, those red
areas, and that is when your articulating surface cartilage starts to wear out.
Therefore, the goal is to be a step ahead and prevent the wearing of the cartilage
by substituing the lost meniscus tissue with new tissue or an implant.
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Managment options - the concept of a treatment ladder (ebook text)
Surgeons, when managing the worn knee, like to consider all available options as a
“ladder” of possibilities for treatment according to the activity level and age of the
patient (Figure ?)

That starts with self-management aspects of looking after the knee by adapting one’s
lifestyle to cope with the compromised joint. Intitally, these woudl be “conservative”
options, that are non-invasive, and would include activity limitation, medical
treatments such non-steroidal anti-inflammatory drugs (NSAIDS), knee bracing,
physcial therapy and weight loss regimes. If you are overweight, you need to reduce
the weight because that is bascially a driving force for knee degeneration.

Surgeons might also offer injections to help with knee pain, such as hyaluronic acid,
cortisone, platelet-rich plasma or micro fragmented fat tissue.
If conditions deteriorate from there, the surgeon might progress to operative
intervention. Arthroscopy, which is key hole surgery to tidy up the meniscus, is a very
effective procedure for relieving catching type symptoms.
For the right kind of tear, an option would be some type of reconstruction of the
meniscus. Repairing the tear with sutures is possible in the tramatic tear or in the
younger sportng patient. When the meniscus is gone or no longer there, there are
options to replace it either using a mensicus transplate (donor meniscus), or using
substitutes to provide that important cushioning in the knee.
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At ages 30 to 40, conservative measures form an essential component of the
treatment for meniscus loss. One can do a simple meniscectomy or a repair, or one
can substitute with a biological solution being the allograft or the scaffold up to
the age of 40, maybe 45 or 50. This is called “meniscus substitution” and it is one of
those topics that is evolving rapidly, giving surgones new options for patients with
catastropic knee injuries of the medial meniscus.
Surgical interventions after this stage then become increasingly invasive (Figure
?). The surgeon could change the architecture of the knee joint if the patient has
devloped bow legs (varus), or knock-knees (valgus). Osteotomy - straightening the
legs - is a great option for such patients who have lost their meniscus and have pain in
the knee in association with alignment issues such as bow legs. But, you change the
architecture of the knee and it is not really the same knee as before.
Similar in intention is a more experimental device which is basically a spring that can
be implanted between the femur and tibia to correct the alignment.
Or, one can go the route of an arthroplasty (knee replacement) - removing pieces of
bone, ligaments and cartilage and replacing them with metal and plastic. The least
invasive is the uni-compartmental prostheis, then there is the total knee prosthesis.
And, if that fails, there is the revision prosthesis. If you start very early on with the
uni-compartmental prosthesis almost all of these patients will end up years later with
a total and the total will end up with revision. Once you are in the arthroplasty world
there is no way back, so, if you fail your first arthroplasty you are going to have a
bigger one and so forth so on.
The surgey always gets more complicated once you start with the arthroplasty.
Therefore, that is why avoiding arthroplasty in patients that are really younger than 50
is so important. The average age for knee arthroplasty in Belgium is 67.

That important “treatment gap” (ebook text)

If you look again at Figure ? you will see that there is a big gap in options around 50
to 60 years - that is where surgeons see patients struggling. They are too young for a
knee replacement but they are too old for having these biological solutions. That is
where surgeons struggle and why having a newer option of the NUsurface ® Meniscus
Implant, which fits nicely into the patient population of the 45 year old up to 60/65.
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Poor Meniscus Healing (ebook text)

The normal meniscus is avascular - with a very poor vascular supply, especially on the
medial side, while the innter 2/3 does not have any vessels at all.
A damaged mensicus has very limited healing potential, which is basically the reason
why surgeons need very often to take small pieces out rather than expecting them
to heal. Once the avascular part of the meniscus is torn, it will remain torn and will
very often result in damage to the cartilage. This is why surgeons perform so many
meniscectomies and so many operations on the meniscus because they often don’t
heal once they are injured. In some patients the torn part of of the meniscus stops
catching is pushed out of the way, but if catching and pain persist after a few montsh
then this is where arthroscopy can be very effective removing the catching and pain.

Despite the different treatment options that exist today, once you start having
meniscus problems the “ship starts to make water”, and despite having a partial
menisectomy the result is often arthritis in the long term. A partial meniscectomy may eventually progess to an athroplasty such as a uni-compartmental
knee replacement or a total knee replacement. If you have a partial meniscectomy you have a risk increase of tenfold for a knee replacement. If you are a
young or older active patient and the sugeon has to perform a meniscectomy,
your risk of ending up with a knee replacement basically increases by forty
times.
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Research shos that in England, 15 years after having a partial meniscectomy
- which may be 20 years after one’s original injury to the meniscus - 13.5% of
patients were found to have had a knee replacement. Therefore, if you are 20
and have a meniscus injury you are basically running into trouble early on. When
arthritic disease starts as it does very often in the 40s-50s, then already by the
age of 60 many of these older patients are facing knee arthroplasty as a solution.
In Belgium the average age for a total knee arthroplasty is 67, and a signficant
percentage of patients who come in for knee arthroplasty tell the typical story of
mensicus injury, partial menisectomy, advanced wear of the cartilage, needing a
total knee replacement - and that story starts at the age of 30 or 40, so they end
up 20 years later with already advanced cartilage wear. The goal for surgeons is to
have a solution for those patients earlier on, to prevent the need for knee replacement later - to delay the need for knee replacement because it is known that knee
replacement patients do not do very well when they are very young.
With respect to subsitution, if you are a young patient (meaning you have high
healing potential and your cells are still active) you coud be offered an allograft,
which is a a donor meniscus transplat, or one can implant a scaffold which is a
synthetic substitue that allows your body to heal and grow into the substitute.
These are biolgocial options aiming at younger patients, and younger means
below the age of 40 - that is the ideal indication for biological solutions. If
you smoke, if you have diabetis, even at the age of 40 your biological healing
potential is reduced and so surgeons may need to turn to another option for such
patients.
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The role of conservative treatment (ebook text)

Despite the allure of meniscus substitution early after meniscus injury, most of the
patients that we treat as surgeons certaintly will have had a period of conservative
therapy before considering surgery. Surgeons will not typically rush into surgery with
meniscus substitution, substitution is an option for patients that fail conservative
therapy.
Supplements
Of particular interest to patients seems to be the use of supplements such as
glucosamine. They do seem to have a role although scientific evidence behind their
use is weak because they are not necessarily studied in the same way that drug
would be studied. Bute, surgeons do see patients who attribute their improvement to
the use of glucosamine. Supplements contribute to the overall aspect of controlling
eating ad there is small measured benefit from them.
Braces
Many patients come back to the surgeon with issues after meniscectomy, so that is
already as sub-group of the whole group. Some will then be treated with an unloader
brace to see if the pain they are experiencing comes from overloading of the medial
compartment.
These braces, via their straps and the adjustment of force through them, shift the
weight from the overloaded medial, or inner part, of the knee more towards the
lateral, so it reduces those peak forces discussed earlier.
An unloader (Figure ?) is a really good option and
patients can use it in the gym and go walking and
working with i andy don’t generally need it around
the house.
However, only a few of these patients will be
happy wearing the brace for the rest of their life.
Bracing them does offer the surgeon insight into
where the pathology comes from. If the brace confirms that the pain is coming from a loading issue,
then surgeons feel confident taking such patients
through substitution of tissue using an allograft
or scaffold, depending on their general condition.
So, the unloader brace acts partly as a predictor of
good outcome and this is a common strategy to
use.
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When early surgery is indicated
Are there meniscus injuries that require particularly urgent operative management
when a trial of conservative treatment is likely to do more harm than good?
Yes, there are definitely certain patterns of meniscus tear that don’t seem to get
better so quickly. If part of the meniscus gets torn or jammed in the wrong place
then those are the ones that ar not going to get better. Or, the patient can have a
flap of meniscus getting pushed down, that tenses the ligament or puts pressure
on the ligament around the knee, and those don’t get better so quickly. Generally,
there is a period of waiting about 3 months to try to let things in the knee settle,
and if there are still mechanical catching pains then that unit of time is probably
long enough to have been waiting.
It was discussed earlier about the periphery, the rim of the meniscus, which is
attached to the capsule around the knee. That part has a good blood supply, so
if the meniscus comes away from the edge and then jams in the knee, then that
type of meniscus tear could be put back in the right place and stiched to hold it in
place. But, if it is a small flap that is getting in the way then that won’t heal and is
ot reparable at all. Removing the small torn part in this situation causes minimal
trouble. Therefore, in that sense a smaller tear is ok, but a large tear that is jamming
the knee and stopping it from moving, a so-called “locked knee”, then those tears
should be repaired if possible to hold the edges in place in the hope that they heal.
In general, every knee that comes in with a meniscus tear in the middle-aged
patient population, being 40 and up, gets conservative therapy as a first line
treatment in the majority of practices. Surgeons do not rush into surgery unless
there is a locked knee with those mechanical symptoms or unless there is a clear
click in that knee that might cause damage to the opposing cartilage.
The usual story
Many patients will usually arrive in the surgeons office without any imaging
available. They may have been given a shot of cortisone to calm things down and
then very often will be sent off for an MRI scan. About 50-60%, when they come
back 6 weeks later after the shot and physcial therapy will say they feel better. It
is documented that they had a torn meniscus and it was treated conservatively,
and most of these patients wil do fine for many years. However, most likley some
of them will come back because of pain and they are no longer responding to any
type of conservative therapy.
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Meniscus Substitution (ebook text)

Many patients when they come and see the knee surgeon are scared and concerned about joint surface cartilage loss and arthritis and are looking for a cartilage solution, something to repair and rebuild the articular cartilage surface.
As mentioned earlier, the cartilage solution is the meniscus, and so one cannot
address a cartilage issue unless at some point we substitute the meniscus tissue.
That is the best safeguard for the cartilage and that is something that surgeons
have learned over the last 10 years. Surgeons previously started focusing on
treating all of these cartilage issues and forgot that there was a meniscus which is
way more important in protecting the join than the cartilage.
If you have a meniscus loss and a cartilage loss, focus first on the meniscus
loss and then - and very often you are not going to have to - you can turn your
attention to the cartilage loss.
As discussed, an important thing before considering the meniscus is alignment
and symmetry. A number of the younger patients have a complex issue, either
alignment with severe bow legs or a history of an ACL injury, and these 30/40
year olds with advanced wear and meniscus loss are challenging to treat. For such
patients surgeons need an MRI, a full leg x-ray and a full detailed history.
There are now three solutions for substituting lost meniscus tissue - scaffolds,
allograft and now the NUsurface® implant. What is important to understand is
that these meniscus substitution options fill that gap in treatment before getting
to knee replacement options that were not there before.
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Manufactured scaffolds (figure ?) are aimed at
patients with significant symptoms where the
meniscus is not completely gone but where there
is a segmental defect in the rim. In those patients
the surgeon can replace the segmental defect
with one of these scaffolds. It is very important
to understand that a scaffold allows your body to
heal; it is not as substitute that starts functioning
directly, therefore, those patients need a good
healing potential. If you are overweight, if you
have diabetes, if you smoke, your healing potential decreases and in those patients scaffolds do
not perform well.
However, if you are a good healer, young, have a
segmental defect, roots and rim are intact, then
those are great indications for a scaffold.

Allograft
Meniscus allografts (figure ?) are aiming at
the younger patient with extensive loss of
meniscus tissue, whle the NUsurface ® is
rather intended for the older patient also
with extensive loss but only on the medial side
(there is no implant for the lateral side at this
time). Allograft however, is indicated for both
the medial and lateral meniscus.
It has been discussed often throughout this brochure about the biological
aspects of healing, the abilty for tissue to heal and this relates to age. Unfortunatley, over a certain age tissues don’t heal as well. There is a limit to the healing
ability of a transplanted donor meniscus.
A very typical patient profile is that of a 25-year old who tears a meniscus, and
has early onset arthritis in the lateral compartment because of the loss of meniscus. There is no real issue and there is a clear answer; if the cartilage wear is secondary to the meniscus loss it makes a lot of sense to get a meniscus back into
the knee. There is no way the surgeon can salvage this knee joint and every data,
every publicaton, every scientist at the orthopaedic school will tell you that this
knee will war out if we just treat this conservatively. However, meniscus allograft
transplantation also requires good muscles, so an investment in physical therapy
is essential.
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On the lateral side in a 25 year old, normally aligned active guy, the goal is to get
a meniscus back into the knee joint as soon as possible. While awaiting surgery,
muscle strengthening and physical therapy is important as the muscles are the
key shock absorber of the knee.
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What is MMR?

This brochure will provide you with general information regarding a new treatment
for persistent knee pain called NUsurface® Medial Meniscus Replacement (MMR).
MMR is a surgical procedure in which an implant, called NUsurface®, is placed
between two bones in the knee. With MMR surgery there is minimal removal of bone
or soft tissue.
The NUsurface® Medial Meniscus Replacement (MMR) may offer several benefits
compared to traditional surgery for knee pain, including:
•
•
•

Usually requires minimal bone or soft tissue removal
Can be performed as an outpatient procedure unless the physician determines an
inpatient procedure is best for the patient.
The implant is replaceable, can also be easily removed, and does not limit any
future non-surgical or surgical treatment options

Your doctor and their staff will answer any questions you have regarding your knee
pain and the NUsurface® Medial Meniscus Implant as a treatment for you.
Parts of the Knee
The knee is the joint of the leg connecting the top of the leg to the lower leg. It
allows your leg to bend. The bone of your upper leg, or thigh, is the femur. The lower
leg is made up two bones; the shin bone or tibia and the fibula. What is often referred
to as your kneecap is the patella bone. See figure one (1).
Front
View
Femur

Tibia

Patella

Patellar
groove
Fibula

(Fig. 1: Anatomy of a right knee)

Side
View
Femur

Patella

Back
View
Femur

Tibia

Tibia

Fibula
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The meniscus is a pad of tissue located between the thigh bone or femur and the shin
bone or tibia. Each knee has two menisci; one on the inside of the leg
(medial) and one on the outside of the leg (lateral). These crescent-shaped pads
distribute the load between upper body and lower leg. (Fig. 2, Fig. 3)
Femur (Thighbone)

Meniscus

Tibia (Shinbone)

(Fig. 2: front to back view of the
meniscus)

(Figure 3: top down view of the
meniscus)

The menisci are highly vulnerable to tearing, both from physical activity and excess
body weight. Once damaged, the meniscus has a very limited capacity to heal itself.
(Fig. 4, Fig. 5)

(Figure 4: Healthy)

(Figure 5: Damaged)
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The NUsurface® Implant

The NUsurface® Implant mimics the function of the natural meniscus and ensures the
weight of your body is distributed across the knee joint. The implant is made from a
medical grade plastic called polycarbonate-urethane (PCU). As a result of its unique
materials and design, it does not need to be physically attached to bone or soft
tissues.
Considerations Before Surgery
Medial Meniscus Replacement with a NUsurface® Medial Meniscus Implant is for
patients aged 30 to 75 who have persistent knee pain after having arthroscopic
surgery/meniscectomy. A diagnosis will be confirmed by a doctor with X-Ray and/or
MRI scans.
Who should not receive it?
The NUsurface® Medial Meniscus Implant should not be used if you have:
• knee anatomy preventing implantation of the device
• an unstable knee
• severe osteoarthritis
• an infection
• knees that turn inward or outward, enough that you are either “bow-legged,” or
“knock-kneed”
If you and your surgeon elect to go ahead with NUsurface® MMR, there are several
things you can do to help you achieve the best possible outcome for your surgery.
You can increase the likelihood of a successful outcome by eating well-balanced
nutritional meals as far in advance of your procedure as possible. Poor nutrition can
reduce the body’s ability to heal itself.
Your surgical team may have additional instructions for you; for example, the last time
you should eat before surgery.
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NUsurface®Meniscus Implant (ebook text)

The meniscus replacement, the NUsurface® implant, nicely covers the age group
45-65 with catastrophic injury to the medial meniscus where one wants to avoid
or at least delay the need for “some time down the line” total knee arthroplasty.
The NUsurface® device doesn’t change the architecture of the knee joint. We
don’t change anything in the bone, the surgeon simply places a new meniscus
device on the medial side. It ideally fits the gap fore the 50 year old male, while
meniscus transplants fit the gap for the biologcially younger patient under 45.
Why male? Because often the weight-size ratio in males is better. It is important
to understand that what is called the “weight vs. the meniscus size” issue is an
essential part of arthritis. You can have a big knee and a normal weight and
therefore there is less pressure on that compartment. Surgeons have seen that
smaller knees have more issues even with normal weight, and they run tino
trouble a lot sooner. Not because of the weight but because of the size of the
bone.

Clinical evidence of meaningful results (ebook text)

Two clinical trials took place in the USA where all patients enrolled had at least
one prior meniscectomy.
The researches compared symptomatic meniscectomised patients treated with
meniscus implantations (the NUsurface® Implant Group) with a control group
consisting of patients who had undergone meniscectomy but who were treated
non-surgically (conservatively) using an unloader brace, injections, physical
therapy and weight reduction programs (the Non-Surgical Control group).
[NB: If a Control patient progressed to having meniscus surgery, they left the
Non-Surgical Control group. The NUsurface® Implant group patients received the
implant, and when a NUsurface® patient progressed to a surgery where they had
their implant permanently removed, they left the NUsurface® group.]
The combined data of the two clinical trials (together referred to as the
MERCURY trials) shows how meniscectomised patients can expect significant
improvement in symptom score after treatement with the NUsurface® implant,
and also how, when the implant (spacer) wears out, it can be easily replaced with further good results.
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Results

The data in Figure ? reveals that in patients in the Control group - whose postmeniscectomy pain was managed non-surgically - most of these patients will
improve by maybe 5 to 10 points on the KOOS scale.

If, however, they have the post-meniscectomy issue of pain after their meniscectomy and one treates it with the implant (the MERCURY group), 75-80% of the
patients will improve by 20 points on the KOOS scale. So, 5-10 points on the conservative therapy with 20 points or more on the treatment group - that is a significant
difference.
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Replacing an implant

Surgeons are seeing that with the NUsurface® implant is that it can be
exchanged any number of times in patients without changing the knee
architecture - you just put in a new device for a second or a third time. You can
consider this like the tire on your car which you can exchange and still the car
keeps driving. It might be an old car, but it keeps driving on this new wheel,
that’s the principle behind this type of implant.
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The NUsurface® Surgical Procedure

(Fig. 7: Routine Knee Arthroscopy)

(Fig. 8: NUSurface® Medial Meniscus Implant)

The surgical technique for the NUsurface® implant is a very easy and straightforward
procedure, and is generally well tolerated.
Imaging
Patients will have had an MRI prior to surgery. The MRI is assessed by experts for sizing
of the required implant, and sometimes they note that there is a small osteophyte or
some issues that surgeons need to address in surgery.
Ideally, the surgeons want to have a full leg x-ray of the knee to check the limb alignment and ensure there is no bowing of the leg.
Surgery
The procedure will either be performed at a hospital or at a surgery center. It will be
performed under general anesthesia. The NUsurface® medial meniscus procedure is
a two step procedure. The first step uses a routine knee procedure called an arthroscopy (Fig. 7), and the second step is a small incision to insert the NUsuface® Medial
Meniscus into the knee joint. The procedure to implant a NUsurface® Medial Meniscus
typically takes about one hour.
Your surgeon will use any x-ray and/or MRI images obtained prior to your procedure
to help determine which size NUsurface® device should be implanted into your knee.
What size implant to use is determined during surgery.
Once the surgery has started, your surgeon will ensure that the anatomy of your knee
is still a good match for a NUsurface® implant. If your surgeon proceeds, they will remove the load bearing portion of your medial meniscus. The NUsurface® implant will
be inserted into your knee through a small surgical incision. (Fig. 8)
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(ebook Text on Surgery)
The surgery is performed in less than an hour; it involves arthroscopy where the
surgeon cleans the remaining parts of the meniscus, check the anatomy, articular
cartlilage, and prepare the joint. This is followed by a mini arthrotomy - a mini incision of about 4-6 cm depending on your size. This will open up the knee joint on the
medial side and the surgeon will simply insert the NUsurface® implant, which has
already been sized based on the MRI. This is why it is so important to have the MRI
available because sizing is done on the MRI so the surgeon is sure the correct size is
implanted.
The NUsurface® implant is a floating device and sits in between the femur and tibia
and is stabilized by the anatomy. Initially, a trial implant is used which allows the
surgeon to extend and flex the knee and assess the sizing and stability, looking for
any impingement in any region of the knee before proceeding. The surgeon can
assess it dynamically in the operation room using fluoroscopy (an X-ray is no use
becuase the device is not visible on x-ray). Once the surgeon is sure the trial implant
is correct and nothing is impinging, they then replace the trial with the same-sized
final implant.

All of this takes about 60 minutes and it is pretty straightforward. No advance technical
skills are necessary to perform the surgery.
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The patient usually stays in the hospital overnight and leaves the following day on
crutches.
As soon as practical, a follow-up MRI is done to check that all is well, and one can nicely
see on the left the appearance of the black implant in between the femur and tibia. You
can see on the le ft the nice fit between the tibia and femur and how this new implant
takes the load from the femur and puts it nicely
on the tibia. On the right you can see an intact
knee. The difference between the left and the
right is that in the middle the knee on the left
there is some implant there as the implant is not
an open donut shape like a meniscus. It is a
circular shape and so in the middle there will
always be some meniscus implant. That is the
only difference that you wil see between the
NUsurface® implant and the normal knee on the
MRI and it takes a keen eye to observe the
difference.
Figure ? with the implant in place now reflects
this pressure distrubution and there are no red
high pressure areas.
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Surgery Complications
Any surgery has risks. Risks are sometimes referred to as complications. Some risks are
more common than other risks. Your doctor and/or staff will discuss specific
information on the frequency of complications for the NUsurface® MMR system, knee
surgery and surgery in general.
Complications that may be associated with NUsurface® surgery include, but are not
limited to, the following:
• the implant moving out of place (dislodgement)
• the implant not being positioned correctly
• your body reacting to a foreign body
• the need for additional surgery, which could include exchange or removal of the
NUsurface® implant
• wear and tear of the implant, which could include replacement or removal of the
NUsurface® implant
All knee implants eventually wear out. Unfortunately, an artificial knee implant is not
as durable as your own knee. Because the NUsurface® implant is made from medical
grade plastic, over time this material begins to wear, just like the rubber on your car
tires. While knee implants are designed to last a long time, they will not last forever.
Complications related to any type of surgery may include, but are not limited to, the
following:
• negative reactions to anesthesia
• heart attack
• infection
• infection, which could require medication or an operation
• blood vessel damage/bleeding
• bruising (hematoma)
• pneumonia
• blood clots
• wound closure problems
• nerve damage
• pain or discomfort
• paralysis
• stroke
• death
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Surgery Complications(ebook text)
The NUsurface® implant is made out of polyurethane which is one of the most inert
plastic materials around.
There has been no evidence to any biological reaction to the implant or wear caused
by the implant or secondary particles that cause some biological reactions that
are sometimes seen with knee replacements. It is completely inert and there is no
reaction to the implant.
Implant rupture
An implant rupture can happen in a second. The patient can immediately feel it, being
aware of a “pop” and finding themself suddenly back to that original situation with
new meniscus-type pain following the sudden loss of the meniscus as the implant
fails.
Implant dislocation
In some patients during a violent motion the implant may instead dislocate rather
than rupturing, moving out of its original position and getting stuck in the back or in
the front of the knee - and then the patient will have a locking sensation and pain.
In both cases, the implant can be removed and replaced with a new one.
Complication rates are pretty low; the dislocation rate is below 5%. If you wait long
enought, it is thought that all of these implants will have some kind of failure where
they break and need to be changed. It could be 5 years, 10 years, or 20 years. There
are active patients with implants over 8 or 9 years but there are some early breakages
also. If an implant breaks early on it would most likely be related to the surgical
technique and fit of the implant - in the early days there were some impingements,
and what has been learned over the years is that the surgeon needs to be careful in
getting all of the potential impingment areas addressed during the arthroscopy. That
is why the MRI is so important because nowadays the radiologist may alert you to the
possible problem areas in the anatomy, telling the surgeon to “be careful there, watch
out for this, that is a potential issue” so one can address them during the arthroscopy.
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Take Home Message

Currently, there is 10 years of experience with the NUsurface® device under
highly regulated clinical research circumtances, whereas there are 30 years
of background for meniscus allograft. The industry is much wiser regarding
meniscus allograft. it is know that most of these patients - 80% - will still
perform pretty well at 10 years and above, and maybe 50% at 20 years.
Still, with 10 years of experience with the NUsurface® implant, there is good
evidence that provides pain relieve and gets the patient back to the quality
of life with moderate activity for longer periods. And, even if it does fail, it
can easily be replaced without changing the procedure, and this is novel in
this field of work. Normally in orthopaedics if surgeons have to do a repeat
surgery, either an ACL or total knee replacement, it becomes more complex
the second time around. With the NUsurface® implant it doesn’t become
more complex. It is in fact even easier, and also for patients the rehabilitation
is easier, because the joint is already shaped to the implant.
What is important to note, is the concept of this “gap in treatment” before
progressing to a knee replacement, how the NUsurface® device can fill that
gap.
Surgeons didn’t really have these options before. Now there is a good solutin
for patients in that treatment gap. Patients shoudl still have cartilage joint
surface remaining in the knee and should have good alignment of the leg.
Patients can expect a significant improvement in quality of life, and the
implant can easily be replaced.
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What to expect after surgery? (ebook text)
Rehabilitation is important to get the best out of the knee but it is short. You can
immediately start weight-bearing on the implant, you start doing motions like
cycling, moving the knee around, and walking around.
There is a swift and brief post-operative recovery period and this is one of the
unique features of this implant. It can be replaced and it will be replaced with the
same device and this does not endanger any future treatment options.
Once this surgery fails for any reason, or the implant no longer functions, we can
easily exchange it for a new implant. This does not endanger any future treatment
options because it does not change the knee joint, as none of the knee structures
have been removed. That is a real change in paradigm for treating this rather young
patient population.
Think of it as buying time and quality of life. The knee may still wear, but lifestyle is
better and symptoms are less during that time period so you have got a cushion
in the knee to be able to keep the knee going. To prove that it completely delays
and prevents knee replacement, that’s a tougher ask, because patients are going
to be more active with it. It is about the quality of life, toning down some of the
expectations, so that the patients still stay active and enjoy things, but not that
running 20 kilometers!
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Post-Operative Rehabiliation Protocol
Objective
After knee surgery, patients want to resume their daily activities as soon as possible.
Adherence to a rehabilitation protocol following the insertion of the NUsurface® meniscal implant, or any other type of knee surgery, is therefore just as important as the
surgery itself.
It is essential to remember that even though the operated knee is no longer a source
of discomfort, the actual healing process has just begun and the patient should exercise caution when resuming activities.
This protocol was designed to serve as a guide to successful recovery following the
NUsurface® meniscal implant surgery. It is very important to follow the program as
described in order to ensure proper healing and positive post-operative outcomes.

Care After Surgery
The NUsurface® surgery may be performed on an outpatient basis, or the
physician may recommend a short hospital stay.
For the best possible outcome, you should follow the surgeon’s recommendations for
your recovery post-surgery. It may include, but is not limited to:
•
•
•
•

Icing the knee
Compression bandage for up to 7 days
The use of an assitive device, as needed
Leg strengthening program

It is important for the patient to realize that they have undergone a surgical operation
and they should not participate in strenuous activities until the doctor has indicated
to do so. They must follow the doctor’s and physiotherapist’s directions carefully in
order to fully recover from surgery.
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Phase 1 - ACUTE (0-1 week)
Phase Goals: Protect implant, Control swelling, Restore quad control, Maintain knee
mobility.
Range of Motion
• Immediate: Full Knee Extension and Flexion 0-90 degrees
• Heel Slides For Passive Flexion ROM
• Propped Calf/Hamstring Stretch For Extension ROM
Weight Bearing
• Weight Bearing As Tolerated (0 Degrees)
Brace & Crutch Use
• Wear a Locking Straight-Leg Knee Brace at 0 Degrees During Ambulation (Cane or
Crutches As Needed)
Strengthening
• Quad Sets, Straight Leg Raises, SAQ (Use Biofeedback if Available For Quad Reeducation)
Modalities

•
•
•
•

Criteria For Advancement to Phase 2
≥0 Deg Knee Extension and 90 Deg Knee Flexion
≥10 Straight Leg Raises Without Quad Lag
Minimal Effusion, Pain at Rest
Ice and Compression for Swelling Control
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Phase 2 - Strength, ROM, Balance (1-6 weeks)
Phase Goals: Improve Quad/Hamstring Control, Normalize Gait, No Pain with Functional
Movements
Range of Motion
• Maintain Passive/Active Extension and Progress to Full Flexion
• Heel Slides, Wall Slides, Prone Quad Stretch, Calf/Hamstring Stretch, Prone Hangs
Weight Bearing
• 1-2 Weeks - WBAT DC Brace, Initiate Normal Gait Pattern
Strengthening
• Continue Quad Strengthening from Phase 1
• Leg Press, Chair Squats, Step Ups for Quad
• Hamstring Curls, Romanian Dead Lifts
• Core and Hip Strengthening (Stabilization, Bridging, Hip Abduction)
• Single Leg Balance

•
•
•
•
•
•

Criteria For Advancement to Phase 3

Full ROM
Pain < 3/10 at Worst
Ability to perform 5 Single Leg Squats
Quad/Hamstring Strength > 60% Normal
MD or PT Approval
Stationary Biling (After Achieve 105 Degree Knee Flexion
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Phase 3 - Advanced Strengthening
Phase Goals: Improve Single Leg Strength, Normalize Functional Mobility, Prepare For
Return to Activity and Sport
Range of Motion
• Full With Pain Free Overpressure
Strengthening
• Continue Exercises From Phase 2
• Squat Progressions (Double to Single Leg)
• Single Leg RDLs, Walking Lunges, Speed Squats, Lateral Lunges
• Core Exercises (Mountain Climbers, Planks, Bird Dog Progression)
• Single Leg Balance With Unstable Surface
Conditioning
• Biking, Rowing, Elliptical, Swimming As Tolerated
• Jogging Progression (If Activity Goal of Patient): Start With Intervals of 1 Minute of
Jogging Followed By 2 Minutes of Walking For 10 Minutes.
• Progress Interval Jogging To 10 Minutes Straight with No Pain. (TIMELINE FOR STARTING JOGGING PROGRESSION?)

•
•
•
•

Criteria For Advancement to Activity and Sport
Pain < 2 At Worst
Quad/Ham Strength 90% Normal
Ability to Jog for 10 Minutes
MD or PT Approval
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Phase One
(surgery to day 7)

Rehabilitation
Goals

Restore control of leg by
maintaining mobility of your
knee with straight leg raises and
quadricep isometric
exercises.

Regain balance control and
mobilization

As directed by your physician,

Physical Therapy 1-2 days a
week

Wear compression bandage to
help reduce swelling and
protect the incision (if required)

Continue measures to control
inflammation and swelling

Physical Therapy begin physical therapy 1-3 days
Appointments post op; typically twice a week

Swelling Control

Phase Two
(day 8 to 14)

Use ice/cooling packs to control
swelling and inflammation
Wear a locking straight-leg knee
brace (0 degrees)

Weight Bearing

Range of Motion
Exercises

Discontinue knee brace. Full
weight bearing (as tolerated)

Use a cane or crutches (as
needed)
Remove the immobilizer 3-4
times a day for range of motion
exercises:
• Straight-leg raising exercises.
Quadriceps sitting exercises.

Continue with strengthening
exercises.
• Advance range of motion
(active, active-assisted,
passive)
• Continue quadriceps
exercises
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Phase Three
(day 15 to week 6)
Normalize gait, good control
and no pain with functional
Rehabilitation Goals
movements
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Phase Four
(week 6 on)
Good control and no pain with
activity and work
specific movements, including
low impact.

1 time per every 1-2 weeks

Only if needed

Avoid post-activity swelling

Avoid post-activity swelling

No impact activities

No impact activities

Full weight bearing
(as tolerated)

Full weight bearing
(as tolerated)

Stationary bicycle with seat
high to encourage leg
extension

Open chain exercises
(if well tolerated)

PT Appointments

Swelling Control

Weight Bearing

Range of Motion
Exercises

Straight leg abduction
exercises
Closed chain exercises
Avoid adduction exercises with
resistance at the ankle (distal
end).

36

PATIENT GUIDE

Continuation of Care
By the sixth week after surgery, you may be ready to explore some leisure activities
or sports. In general, it is best to avoid activities that place too much stress on the
injured knee since they may lead to the damage of your artificial meniscus over time
due to wear and tear.
Physical activity limitations may include, but are not limited to:

The more vigorous the activity, the higher the risk of damaging the implant. Before
pursuing sports or leisure activities, you should talk with your physician (surgeon)
about whether or not they are appropriate following your meniscus replacement.
Postoperative medication is generally not required. Your physician will provide exact
instructions on activities and recommended duration of these activities. Walking is
fine as long as it does not create discomfort or pain in the knee.
It is important for you to realize that you have undergone a surgical operation and
that you should not participate in strenuous activities until your doctor has
indicated you may do so. You must follow your doctor’s directions carefully in order to
fully recover from your surgery.
If you are planning to have other diagnostic procedures or treatments, not related to
your NUsurface® surgery, please tell your doctor that you had NUsurface® surgery.
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Summary
This brochure has been designed to help you understand NUsurface® surgery for knee
pain, and to give you the information you need to be an active participant in your
own care.
We hope you take the time to discuss this procedure with your doctor to learn as
much as you can about your own particular medical situation.
It’s important you understand exactly what the procedure entails, including the risks,
benefits and alternative treatments before you decide to proceed. Always remember
that final decision to move forward is up to you.

Your NUsurface® Device
You may wish to record important information regarding your NUsurface® Medial
Meniscus Implant.
NUsurface® Size:

_______________

Left/Right: 		

_______________

NUsurface® LOT #

_______________
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Glossary of Terms
Abduction

Adduction
Anesthesia

Arthroscopic Surgery

Is a movement away from the midline. For example,
abduction of the shoulder raises the arms out to the
side of the body.
Is a movement towards the midline (middle).
Adduction of the hips squeezes them together.
A drug that blocks pain impulses from nerves. With
general anesthesia, you are unconscious, or asleep.
With local anesthesia you are conscious, or awake.
A procedure which uses a camera to examine inside
your knee.

Brace

a brace that extends above and below the knee joint
and is generally worn to support or align the knee.
Closed Chain Exercises The segment furthest away from the body - known as
the distal aspect, usually the hand or foot - is fixed or
stationary.
Extension
Extension and flexion describe the movement of
parts of the body. Extension describes an extending
movement that increases the angle between two body
parts. When you stand up your knees are extended
Femur
A bone in your leg. The thigh bone.
Fibula

the outer and usually smaller of the two bones
between the knee and the ankle in humans (or the
equivalent joints in other terrestrial vertebrates),
parallel with the tibia.

Flexion

describes a bending movement that decreases the
angle between two body parts. When you sit down
your knees are flexed

Joint

The area where two bones are attached for the
purpose of permitting body parts to move.

Knee Joint

Joins the thigh with the leg. It is the largest joint in the
human body. The knee is a modified hinge joint, which
permits flexion and extension as well as slight internal
and external rotation.

Lateral

Toward the outside of the body or away from the belly
button.
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Medial

Toward the inside or middle of the body or belly button.

Patella

The kneecap.

Pneumonia

Lung inflammation caused by bacterial or viral infection,
in which the air sacs fill with pus and may become solid.

Open Chain
Exercises

The segment furthest away from the body - known as
the distal aspect, usually the hand or foot - is free and not
fixed to an object.

Rehabilitation

The process of helping a person who has suffered an
illness or injury restore lost skills and so regain maximum
self-sufficiency.

Tibia

The inner and typically larger of the two bones between
the knee and the ankle (or the equivalent joints in other
terrestrial vertebrates), parallel with the fibula.
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Frequently Asked Questions
What are the results of meniscus replacement?
Meniscus replacement surgery has a high rate of success in eliminating pain and
restoring range of motion; many patients achieve good to excellent results.
When should I have meniscus replacement surgery?
Your orthopedic surgeon will decide if you are a candidate for the surgery. This will be
based on your history, examination, X-rays and response to non-surgical treatment.
The decision will then be yours.
Am I too old for this surgery?
Age is not a problem if you are in reasonable health and have the desire to continue
living a productive, active life. You may be asked to see your personal physician for an
opinion about your general health and readiness for surgery.
How long will my new meniscus last, and can a second replacement be done?
Each patient’s anatomy is unique and any amount of time with the device has
benefit. A second replacement may be necessary.
Why would the NUsurface® device require replacement?
The meniscus replacement is designed to mimic the natural meniscus. Just as the
natural meniscus can fail, so can the meniscus replacement. A minor same day
procedure can be performed to replace a failed meniscus implant.
What are the major risks?
Most surgical procedures go well without post-surgical complications. Your physician
will conduct a pre-surgical history and examination. Depending on the patient’s
medical condition, blood clots and infections may occur after surgery. Your physician
will discuss all potential risks and complications associated with surgery and
appropriate post-surgical treatments for common conditions.
Should I exercise before the surgery?
This is up to your doctor. Most doctors are encouraging physical exercise or a
pre-habilitation program prior to a sports medicine orthopedic procedure.
Will I need blood?
No. there is no need to donate your own blood prior to the NUsurface® surgical
procedure. Your doctor will provide specific instructions regarding the need for blood
and other surgical procedure expectations.

41

PATIENT GUIDE

When will I be able to get out of bed?
Depending on the doctor’s instructions, patients are generally able to weight bear
immediately after surgery. Patients are able start moving their knee as soon as they
feel comfortable and upon the time their doctor prescribes.
How long will I be in the hospital?
The NUsurface® surgery may performed on an outpatient basis, or your
physician may recommend a short hospital stay.
How do I make arrangements for surgery?
Surgical arrangements will be made between the patient and doctors office. The
doctor usually has a designated person who schedules the surgeries and provides
step by step instructions for the patient related to their surgery.
How long does the surgery take?
Approximately one to one-and-a-half hours for surgery. Some of this time is taken by
the operating room staff to prepare for the surgery.
What are my anesthesia options?
You may have either general anesthetic, which most people call “being put to sleep”
or a spinal anesthetic. The choice is between you and the anesthesiologist.
Will I have pain after surgery?
Yes, but you will be kept comfortable with appropriate medication. Your surgeon will
discuss with you what pain control option is best for you.
Who will be performing the surgery?
Your orthopedic surgeon will perform the surgery.
How long and where will my scar be?
The scar will be approximately 4cm to 8cm long. It will be straight down the
center of your knee unless you have previous scars, in which case your surgeon may
make the incision along the prior scar. There will be some numbness around the scar.
Will I need a walker, crutches, or cane?
The use of a walker, crutches or cane is specific to individual patients and your doctor
will prescribe as required by your specific condition.
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Where will I go after discharge from the hospital?
Most patients go directly home when discharged.
Will I need help at home?
For the first several days or weeks, depending on your progress, you may need
someone to assist you with meal preparation, housekeeping, etc. If you go
directly home from the hospital, family or friends must be available to help.
Preparing ahead of time, before your surgery, can minimize the amount of help
required. Having the laundry done, house cleaned, yard work completed, clean
linens put on the bed and single-portion frozen meals will reduce the need for
extra help.
Will I need physical therapy when I go home?
Yes. Physical therapy will continue after you go home with a therapist in your
home or at an outpatient physical therapy facility. The duration and type of
therapy varies with each patient. Your doctor or their staff will help you with these
arrangements before you go home.
How long until I can drive and get back to normal?
Your physician will inform you of when you are able to drive.
When can I fly?
Your surgeon can advise you on any restrictions related to air travel following the
NUsurface® procedure.
When will I be able to get back to work?
The time to return to work should be discussed with your surgeon.
When can I have sexual intercourse?
The time to resume sexual intercourse should be discussed with your surgeon.
How often will I need see my doctor after surgery?
Your first post-operative office visit will be two to four weeks after discharge. The
frequency of follow-up visits will depend on your progress.
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Will my activities be limited after surgery?
Yes. High-impact activities such as contact sports, running, singles tennis and
basketball are not recommended. Injury-prone sports such as downhill skiing are
also dangerous for the new meniscus. You are encouraged to participate in
low-impact activities such as walking, dancing, golfing, hiking, swimming, bowling
and gardening.
Will I notice anything different about my knee?
Yes. You may have a small area of numbness to the outside of the scar, which may
last a year or more and is not generally considered to be clinically serious. Kneeling
may be uncomfortable for a year or more. Some patients notice some squeaking
when they move their knee. This is the result of the artificial meniscus, it
typically resolves within weeks and is not generally considered to be clinically
serious. Depending on the amount of stiffness and knee range of motion you have
before surgery, you may encounter difficulty regaining full flexion (bending) or
extension (straightening) of the knee.
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Do you suffer from knee pain from a torn or damaged meniscus?
Have you tried surgery to repair or remove parts of your meniscus already?
Whether you have already tried surgery or not, medial meniscus replacement with
the NUsurface® Meniscus Implant may be an option for you.
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