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In the 1970s TV series “The 6-Million Dollar Man,” the show’s introduction 
of the world’s first bionic man begins “We can rebuild him. We have the 
technology. We can make him better than he was. Better, stronger, faster.” 

Advances in medicine, particularly in joint replacement technology in recent 
years have made that a reality rather than science fiction. We now anticipate 
that when joint pain becomes overwhelmingly uncomfortable and debilitat-
ing, we can look for a replacement part. How ever, is that the best solution?

Dr. Marc Pietropaoli of Victory  
Sports Medicine and Orthopedics 
in Skaneateles, New York is com-
mitted to researching and utilizing 
better treatment options. He spe-
cializes in minimally invasive surgical 
procedures which result in small-
er incisions, faster recovery and  
better patient outcomes for every-
one, from “weekend warriors” to 
professional athletes. Recently, Dr. 
Pietropaoli introduced Subchondro-
plasty, a new operative technique for 
treating knee (most commonly) and 
other joint pain, to the Central New 
York region. Unlike traditional “knee 
replacement surgery” in which the 
diseased or damaged knee joint is 
removed and replaced with an arti-
ficial one, subchondroplasty, which 
literally means ‘surgical repair below 
the cartilage’, is a minimally invasive 
procedure that may actually delay or 
prevent the progression of knee os-
teoarthritis itself, by treating underly-
ing causes of osteoarthritic knee pain 
and mobility limitations. 

Before contemplating any course of 
treatment for knee pain, the causes 
must be determined. These may in-
clude injury (such as the tearing of 

ligaments or cartilage), inflamma-
tion or irritation of the tendons or 
the bursae (the small fluid-filled sacs 
that lubricate areas where two sur-
faces are moving across one anoth-
er), mechanical problems such as a 

dislocated kneecap or a loose piece 
of bone or cartilage (meniscus most 
commonly) that ‘catches’ in the joint, 
even adjusting the way you walk 
to compensate for pain in another 
part of your body (such as your hip 
or foot). Very often, the cause is os-
teoarthritis: the most common of the 
more than 100 types of arthritis, and 
aptly named degenerative arthritis, 
since it’s a ‘wear-and-tear condition’ 
that occurs as the joints degener-
ate with use and age. Traditionally, 
osteoarthritis of the knee is diag-
nosed by assessing pain levels, the 
presence of swelling or tenderness, 
range of motion, muscle strength, 
and an evaluation of how you walk. 
X-rays of the affected joints will have 
a characteristic appearance in which 
the ends of the bones appear closer 
to each other, due to the joint space 
narrowing as cartilage wears away. 
In addition, cysts or fluid-filled cavi-
ties may be visible in the bone as the 
body responds to cartilage destruc-
tion. Increased bone density or  un-
even joints may be observed since, 
when bones are no longer cushioned 
by cartilage, they can rub against  
one another with more pressure, 
creating friction and pain. The body 
responds to this pressured increased 
force by laying down more bone,  
and increasing bone density, which 
creates uneven joint surfaces and os-
teophytes (‘bone spurs’) around the 
joint margins. 

There is a wide range of possible 
treatment options for osteoarthritis, 

Subchondroplasty®:
Knee repair, not knee replacement

By New York Physician staff

According to  

the Centers for 

Disease Control  

in Atlanta, total 

knee replacement 

was the 13th  

most common 

inpatient surgery  

in the United  

States last year.

www.VictorySportsMedicine.com



including oral and topical pain-reliev-
ing medications, weight loss, pain-re-
lieving injections (such as cortisone 
and hyaluronic acid), physical ther-
apy and exercise regimens, and use 
of nutritional supplements (such as 
glucosamine) to manage the symp-
toms and keep the pain sufficiently 
under control to allow the patient to 
continue their daily activities. When 
these treatments are no longer effec-
tive, the final step in the continuum 
of treatments is surgery, sometimes 
performed arthroscopically,– either 
removing and/or smoothing dam-
aged or torn cartilage; partial knee re-
placement which can last 5-10 years, 
or full knee replacement surgery, 
which can last for 10 or 15 years, but 
is not permanent. 

According to the Centers for Disease 
Control in Atlanta, total knee replace-
ment was the 13th most common in-
patient surgery in the United States 
last year, which is not surprising, 
given a recent CDC community study 
which estimates that the lifetime risk 
of developing painful knee osteoar-
thritis is 45%. Data from the Nation-
al Institutes of Health (NIH) confirms 
that total knee replacement utiliza-
tion in the United States more than 
doubled from 1999 to 2008. An NIH 
study to determine why the num-

bers were increasing so substantial-
ly found, in addition to an increase 
in obesity and an aging population 
trend, that a higher level of physical 
activity among Baby Boomers (those 
born between 1946 and 1964) and 
a higher incidence of sports-related 
injuries led to higher levels of osteo-
arthritis in the adult population. In 
addition, the increased use of more 
effective pain medications can result 
in people “pushing through the pain,” 
which can cause further damage 
and exacerbate the development of 
osteoarthritis. 

In traditional knee replacement sur-
gery, the damaged parts of the joint 
are removed from the surface of the 
bones, and the surfaces are then 
shaped to hold a metal and plastic 
artificial joint, which is then attached 
to the thigh bone (femur), shinbone 
(tibia) and knee cap (patella) with ce-
ment or sometimes with a material 
that the bone grows into. When fit 
together, the attached artificial parts 
form the joint, relying on the sur-
rounding muscles and ligaments for 
support and function. 

For many patients who suffer from 
severe degenerative arthritis, a 
knee replacement procedure can 
be life-changing, reducing pain and 
swelling and allowing them, af-
ter a lengthy recovery process (4-6 
months on average), to achieve a 
more mobile, pain-free life. But many 
patients, especially among the afore-
mentioned Baby Boomer generation, 
who anticipate many more years of 
their active lifestyle, are looking for 
alternatives to invasive full knee re-
placement surgery, and the lengthy 
recovery process in addition to some 
lifetime activity limitations (no run-
ning/jumping for example) that ac-
companies it. Subchondroplasty of-
fers just such an option. 

Dr. Pietropaoli performs knee re-
placements, but also states, “While 
knee replacement is usually a high-
ly successful procedure that can 
greatly increase a patient’s mobil-
ity and bring significant reduction 
in pain, there are those who suffer 
from chronic knee pain who are “too 
young” to be candidates for a knee 
replacement, or whose degenerative 
changes and arthritis do not yet war-
rant the full invasive procedure. This 
gives us an alternative to reduce pain 
and increase mobility by repairing 
the underlying damage, rather than 
replacing body parts with artificial 
components of metal and plastic.” 

Traditionally, the symptoms from 
osteoarthritis were thought to have 
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been caused by the wearing away 
of the surface (articular) cartilage, 
which is analogous to the “tread on 
a tire.” As the cartilage wears away 
(much as the tread on a tire erodes), 
the underlying bones of the joints 
rub more closely against one an-
other, sometimes “bone on bone”, 
resulting in pain, swelling, stiffness 
and decreased movement. Some 
more recent research has discovered 
that there many times are under-
lying defects within the bone mar-
row/ ”softer” cancellous bone, called 
subchondral bone marrow lesions. 
These bone marrow lesions (BMLs) 
are areas of chronic inflammation of 
the subchondral (‘beneath the carti-
lage’) bone. They are actually within 
the bone marrow itself and can cause 
swelling within the bone, significant 
pain, and limited mobility. BMLs are 
hidden microscopic fractures/mi-
crofractures, (tiny cracks) - similar to 
stress fractures – in abnormal osteo-
arthritic bone. These microfractures 
cause the bone to become weaker 
and less able to support the carti-
lage. Dr. Pietropaoli likens it to the 
weakening/washing away of the soil 
and substructure under an asphalt 
highway. If the soil begins to erode 

or wash away, the overlying asphalt 
weakens and starts to break down 
resulting in a “pot hole”, although the 
damage to the substructure is not 
visible. In his analogy, repairing the 
microfractures in the bone marrow 
is like strengthening and repairing 
the road substructure, preventing 
pot holes from happening, thus so-
lidifying and stabilizing the highway, 
i.e. slowing down the progression of 
arthritis. 

During a subchondroplasty, which is 
performed under general anesthe-
sia, Dr. Pietropaoli makes several (on 
average about 2-4) small “poke holes” 
in the knee, much as with any other 
arthroscopic procedure, and first 
“cleans up”/removes and/or smooths 
over any cartilage tears or other ab-
normalities. Then, using fluoroscopic 
(live X-ray) imaging, he locates the 
microfractures and injects a calcium 
phosphate “bone substitute mate-
rial” into them. This substance, with 
a consistency much like toothpaste, 
solidifies soon after injection, and 
is then gradually absorbed and re-
placed by new bone over time, allow-
ing healthier bone to develop in the 
location of the BMLs, in effect ‘repair-
ing and healing the cracks.’ This also 

helps to reduce any “swelling” in the 
bone (edema) that is present, which 
will further reduce pain in the knee. 
Over time, although the cartilage 
over the top of the bone may contin-
ue to erode, stabilizing and strength-
ening the bone layer below the carti-
lage gives support to the remaining 
cartilage to slow this progression or 
maybe even prevent it from breaking 
down further, which can delay the 
progression of the disease itself.

Early detection of these microfrac-
tures can show that a patient has a 
higher potential for subsequent car-
tilage damage,” Dr. Pietropaoli not-
ed, “and if we treat them with the 
subchondroplasty procedure, we can 
often prevent further osteoarthrit-
ic damage.” BMLs cannot, however, 
be detected through normal X-rays. 
It requires an MRI (Magnetic Reso-
nance Imaging) to accurately detect 
and map them. An MRI diagnostic 
scan is essential for detecting the 
damage before the microstress frac-
tures in the bone have become too 
large and the bone and especially 
cartilage damage is too severe. 

Even if the MRI reveals microfrac-
tures, Dr. Pietropaoli first recom-
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mends rest, physical therapy and 
non-impact exercise. “Sometimes,“ 
Dr. Pietropaoli commented, “these 
microfractures can heal themselves, 
just like other stress fractures.” But if 
the patient does not get better and/
or a subsequent MRI reveals that 
they are unchanged or have wors-
ened, then Dr. Pietropaoli presents 
the option of subchondroplasty. “It’s 
also important that the procedure 
be done before these microfractures 
have become too large and the bone 
and cartilage damage is too severe to 
be effectively treated this way,” the 
doctor notes, adding that a knee re-
placement procedure is the only via-
ble option at that juncture.

“As with so many other medical is-
sues, earlier detection can allow us 
to obtain better outcomes with less 
invasive procedures and more rapid 
recovery times. That’s why the MRI is 
such a crucial tool for this procedure, 
and it needs to be done at the right 

diagnostic time, when we can still 
repair the underlying microfractures 
and avoid the need for a full knee 
replacement.”

John Turose, of Sennett, New York, 
was the first patient in the Roches-
ter-Syracuse area to undergo the 
subchondroplasty procedure, which 
was done on an outpatient basis at 
the Camillus Surgery Center in June 
of 2014. When interviewed at just 
three months post-surgery, Turose 
said he feels better than he has in 
years. He’s committed to his physi-
cal therapy workouts – which include 
squats and repetitive step-up exercis-
es –and grateful that he can sleep at 
night without constant pain. “It’s not 
just my left knee that feels better– it’s 
my whole body. I may have an occa-
sional little ache once in a while, but 
nothing like before.” The average re-
covery time for the subchondroplas-
ty procedure, assuming the patient is 
as committed to their physical ther-

apy regimen as Turose has been, is 
only four to eight weeks, compared 
with the typical 4-6 month post-sur-
gical recovery period for traditional 
knee replacement surgery. 

He plans to follow Dr. Pietropaoli’s 
recommendation that he contin-
ue a regular exercise regimen after 
formal physical therapy is com-
pleted. “Our muscles are our main 
‘shock absorbers’ and the stronger 
we keep our muscles, the less force 
goes across our joints, thereby help-
ing ‘preserve’ them and allow them 
to be less symptomatic,” the doctor 
noted. “And that’s true for anyone, 
not just those who are recovering 
from surgery.” 

And even if Mr. Turose were to even-
tually experience further degenera-
tive changes, the subchondroplas-
ty procedure will not prevent or 
complicate a full knee replacement 
procedure in the future, Pietropaoli 
said. “The calcium phosphate mate-
rial that is injected into the bone re-

models over time to become bone,” 
he said. “So, just like bone, the mate-
rial can be drilled and cut with a saw 
as it would be during a full knee re-
placement procedure.”

Because the procedure is newer, it is 
not yet clear how long full knee re-
placement surgery may be delayed 
for patients who successfully under-
go the procedure. Dr. Pietropaoli 
notes that many early recipients of 
the procedure are still doing well 
five to eight years later. He also com-
mented “One of the biggest assets 
of this procedure is that it allows us 
to proactively treat osteoarthritis, 
to prevent or delay its progression, 
and to repair affected joints rather 
than replacing them with artificial 
materials. And from my perspective, 
anytime we can help people main-
tain their own ‘parts’ rather than hav-
ing artificial ones inserted is usually 
preferable.” 

John Turose doing weighted squats after 
undergoing the subchondroplasty procedure. 
John said he feels better than he has in years.
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