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Not the Last Word: Ponseti Broke the Iron Triangle

Joseph Bernstein MD

If you are reading this column on
a smartphone or tablet, you are
holding in your hand more com-

puter power than NASA used to put
a man on the moon. In the four dozen
years since Neil Armstrong took his
famous steps, computer chips have
gotten a billion times faster, and the
price of a transistor fell from more
than USD 8 to less than a penny.

The trend of improved computer
efficiency follows what is known as

Moore’s Law. Gordon Moore [14],
the founder of Intel, observed that
every 18 months or so, engineers
double the number of processors that
can be etched on a computer chip.

Over the years, health care has also
gotten markedly better, but certainly
not any cheaper. In 1969, Americans
spent USD 65 billion on health care; in
2016, Americans spent USD 3.3 tril-
lion [4]. Even accounting for inflation,
that’s a 758% increase.

The link between better health care
and higher spending has been desig-
nated “The Iron Triangle of Health
Economics” by William Kissick,
a physician on President Lyndon
Johnson’s team that drafted the origi-
nal Medicare law. In his book, Medi-
cine’s Dilemmas [12], Kissick
claimed that health care systems can
increase access, improve quality, and
contain costs– but not simultaneously.
These three aims are rigidly linked, such
that any one might be attained, but only
by compromising on the other two.

Of course, neither Moore’s Law
nor Kissick’s Triangle describes an
inviolate rule of nature. For one thing,
the doubling of computer chip density
cannot go on forever. Inevitably, the
girth of an electron, small as it is,
makes it impossible to stuff another
transistor within the confines of a single

chip. Similarly, the Iron Triangle has al-
ready shown some cracks, too.

One example is the work of Ignacio
Ponseti treating clubfoot [15]. As many
readers know, Ponseti described an el-
egant method of serial manipulation of
an infant’s foot to reshape the deformity
and produce near-normal alignment.
The Ponseti method not only provided
superior outcomes compared to open
surgical procedures, it allowed treat-
ment to be offered in remote areas and
at lower cost.

Ponseti’s method is simple, but the
Iron Triangle can be broken with
cutting edge technology, too. For
example, the alpha-defensin [9] assay
for periprosthetic infection is a likely
triangle-breaker, and it is based on
extremely sophisticated science. Its
inventor, Carl Deirmengian, cor-
rectly surmised that synovial fluid
white cells express different genes
depending on their stimulus. From
this insight, he built a test with “the
best diagnostic performance” [19].
Still, the assay might break the Iron
Triangle not because of its power, but
because it, like the Ponseti method,
promotes new modes of care. Cur-
rently, postoperative arthroplasty
care must be offered by
an arthroplasty expert. The alpha-
defensin assay—a binary test that can
be interpreted by the non-maven—
will help topple that traditional
model. Simplifying the work-up for
possible postoperative infection might
allow more patients to travel to re-
gional centers of excellence for surgery
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and get their followup back home.
With that, we reap the increases in
quality, access, and cost savings that
only regionalized care can provide.

Ponseti’s method and the alpha-
defensin assay both contain a key ele-
ment of what Christiansen [10] calls
“disruptive innovation.” Indeed, they
don’t merely tweak prior paradigms,
they upend the status quo. Disruptive
innovation is needed to break the Iron
Triangle. We don’t have enough of it.

The shortage of disruptive innovation
has many causes. Yes, geniuses like
Ponseti and Deirmengian are always in
short supply, and in health care, failure
with a new treatment invites a lawsuit.
The main impediment to disruptive
innovation in medicine, however, is
bureaucratic: The need for govern-
mental approval and third-party payer
acceptance.

Getting governmental approval can
be tough. The law demands that drug
companies, for example, demonstrate
that their products are “safe and effec-
tive” [1]—a prodigious undertaking.
Even with governmental approval,
disruptive innovation can be blocked
by third-party payer resistance. To get
around that, I endorse programs that
encourage people to spend their own
money on health care, such as medical
spending accounts [2]. This will not
only liberate the funds to pay for dis-
ruptive innovation, it will inject greater
vigilance into the process: When peo-
ple spend their own money, they care
more about costs.

Disrupting the third-party payer
system is of course a radical move.
Then again, the Apollo moon shot was
the product of fundamental change as
well. Before 1957, the federal govern-
ment barely invested in scientific edu-
cation. Thereafter, with the successful
Soviet launch of the Sputnik satellite,
Congress was spurred to pass the Na-
tionalDefenseEducationAct, dedicating

billions of dollars to university science
departments. This funding not only
supported the efforts of the space pro-
gram but, as President Barack Obama
acknowledged in his 2011 State of the
Union Address [20], “unleashed a wave
of innovation” in myriad fields.

We now need a wave of innovation
in health care. Overspending on health
care is probably a greater threat to the
United States than Sputnik ever was.
We need to break the Iron Triangle, and
we must disrupt things that stand in the
way of that goal.

Stuart L. Weinstein MD
Ignacio V. Ponseti Chair and

Professor of Orthopaedic Surgery
University of Iowa Hospitals and

Clinics
I was stimulated by Dr. Bernstein’s

essay on breaking the “Iron Triangle”
and will use it as a platform to address
some of the issues he raised, and ex-
press a somewhat-related but tangen-
tial opinion. Having worked with
Ignacio Ponseti for 36 years, I would
beg to differ that the impediment to the
adoption of his disruptive innovation
method of treatment for clubfoot had
anything to do with government bu-
reaucracy or third-party players. In
fact, the failure to adopt this less costly,
more effective treatment has more
to do with failure of the orthopaedic
community to adopt a method first
described in 1963 [18] with excellent
short-, mid- and long-term results [8,
13]. It was only because of the emer-
gence of the Internet and concerned
parents of affected children seeking
a more-effective way of treating their
children that turned the tide.

While disruptive innovations will
appear from time to time, it is unfortunate
that not only in orthopaedics, but in
medicine in general, the time it takes for
translational research to be adopted into
practice is staggeringly long. Again, this
is not due to government bureaucracy,

but rather the passive way scientific
information is transmitted [3, 16]. In
America, we have a costly and un-
sustainable health care system where
care is often fragmented and quality
variable, both of which erode access to
care. I am, however, optimistic that we
as physicians can collectively, within
our individual delivery systems and our
professional organizations,work to help
define what “quality” musculoskeletal
care is and lower costs, which in turn
should broaden access. From 2002 to
2015 all physician groups fought to
eliminate the flawed Sustained Growth
Rate formula under which physicians
were paid under Medicare and which
often set the standard for third party
payers. In 2014 and 2015, the MACRA
legislation (The Medicare Access and
CHIP Reauthorization Act of 2015) [5]
was passed with broad bipartisan sup-
port. For the first time in recent mem-
ory, members of Congress asked for
physician professional society input and
incorporated much of that input into the
legislation, with the goal of having the
physician community help determine
the parameters of value and quality.
Andwhile the system is still undergoing
refinement [6], this legislation put the
ball squarely in the physician com-
munity’s court to come up with the
determinants of quality and value by the
development of clinical practice guide-
lines, appropriate use criteria, perfor-
mance measures, and registries [11].

Whilemany physicians feel that these
measures represent further intrusions
into their practices, it is clear that either
we as physiciansmust lead these efforts,
or we and our patients will suffer from
decisions made by a government that
likely will base its decisions on cost
rather than quality. I am excited that an
increasing number of our young ortho-
paedic graduates are pursuing advanced
degrees to ensure that our orthopaedic
community leads in the health care
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delivery reform that I believe will break
the “Iron Triangle.”

Thomas Parker Vail MD
James L. Young Professor and

Chair
University of California, San

Francisco
Dr. Bernstein argues that “we

need a new wave of innovation in
health care,” and cites several
examples of technology advance-
ments. Most intriguing, yet para-
doxical, is the observation that the
“low-tech” Ponseti method may be
among the most impactful con-
tributions in recent orthopaedic his-
tory. While acknowledging the irony
of the Ponseti breakthrough, one
must agree that the pace of general
technology advancement in the last 2
decades (witness the computer chip) has
been nothing short of staggering.

In orthopaedic surgery, technology
advancements derived from powerful
computing, digital imaging, and elec-
tronic health records (EHR) have pro-
vided substantial benefits. However,
technology has also created unantici-
pated consequences. For example, EHR
systems promise enlightened commu-
nication and improved access to in-
formation at the point care, yet are
associated with increased burden of
documentation without fully delivering
on their original promise. The conse-
quence is that physicians experience
burnout at higher rates related in part to
the burden of EHR technology [17].

We currently sit at the intersection
of pressing clinical and economic ne-
cessities, advancements in relevant
fields of science, and emerging tech-
nology breakthroughs [21]. Digital
technology and regenerative science
lead the list of promising fields that
could deliver some of the needed
breakthroughs if applied specifically to
solving musculoskeletal health chal-
lenges. For example, we are beginning

to witness the potential power of cell-
based therapy, genome science, and
artificial intelligence to substantially
catapult forward our diagnostic and
therapeutic capabilities. Accelerated
translation of key technology from
other fieldswill require a highly focused
strategy that develops those unique
ideas that sit at that intersection of need,
science, and technology. That in-
tersection is where disruption occurs. If
that connection with other fields can be
achieved, then musculoskeletal health
is poised for a renaissance.

Disruptive innovation creates a new
market or value network, potentially
displacing existing business models
and products [7]. In the medical con-
text, disruption must deconstruct the
constrained relationship between ac-
cess, quality, and cost [12]. The best
possible innovation scenario is simple
and low-cost technology with broad
impact, while the least desirable sce-
nario is technology with high cost and
low impact. Technology that disrupts,
or solves a pressing clinical need is far
more important than new technology
that does not lead to positive societal
impact. In orthopaedics, we clearly
have a large component of the former,
but we may also have too much of the
latter.
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