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A Tribute to Alf Nachemson: The Spine Interview

ditor’s Note: With this issue, the
E Backl etter breaks a 20-year tra-

dition and offers an interview as
its cover story. The interview is a tribute
to the immense personal and scientific
legacy of Swedish spine research pioneer
AlfL. Nachemson, MD, PhD, who died at
the age of 75 at his home in Gothenburg,
Sweden, on December 4, 2006.

Arguably the most influential figure in
the history of modern spine research,
Nachemson rose to prominence with exper-
iments conceived in the early 1950s and
was dominant in the spine field for another
half century.

His spine career began humbly with a

_ part-time job delivering cadaver spines
for experiments at the Karolinska Insti-
tute. It eventually involved research in

more than 20 scientific fields; the publi- -

cation of more than 500 studies, articles,
and editorials; and collaborations and
honors across medicine.

This interview was commissioned by
Spine editor-in-chief James N. Weinstein,

DO, MSc, to document Nachemson’s views -

on spine research and the evolution of his
long research career.

The interview was conducted by Back-
Letter editor Mark Schoene in Washing-
ton, DC, on April 1, 2006. Nachemson
reviewed and approved the final draft.

The interview was published recently
at the website of Spine (www.spinejournal.
com), where it can be found attached to
Nachemson’s obituary. (See Danielsson et al.,
2007.) It is reproduced in the BackLetter
through the kind cooperation of Dr. Weinstein,
Spine, and Lippincott Williams & Wilkins.

At a celebration for Nachemson at
Gothenburg University in 1996, Gordon
Waddell, MD, commented that the spine
research field had never had a more ded-
icated and impassioned ambassador than
Nachemson.

“He has carried the torch for back pain.
He has traveled the world, the centers of power
and influence, and spread the message,” said
Waddell. “Most of all, he has challenged tra-
ditional wisdom and authority, and insisted,

demanded that we must do better for our

patients with back pain” (See Waddell,

1996.)
Here is one final encounter.with that
ambassador—and his provocative scien-

tific message.

Question: You have worked in the spine field
for half a century. You’ve performed research
in dozens of areas and published more than
500 studies and articles. What is your most
significant research accomplishment?

Nachemson: I think my most important

accomplishment has been to expand the
boundaries of spine research by attracting
other disciplines and fields to the study of back

pain. I have always been an enthusiastic
Continued on page 18

Refining
Stenosis Options

I edicine does not have any miracle
| cures for spinal stenosis. Existing
_treatments cannot turn back the
clock a quarter-century for aging stenotic
spines. But they can relieve pain, reduce dis-
ability, and restore the capacity to walk.

A newly published, randomized con- -

trolled trial (RCT) from Finland suggests
that patients with moderate spinal stenosis
can expect reasonably good outcomes from
either surgery or active nonoperative care,
with surgery having an overall advantage.
“Our trial shows that operative treatment
is more effective in reducing pain and dis-
ability than nonoperative care, and the effect
is [sustained at] two-year follow-up.”
according to Anti Malmivaara, MD, and
colleagues. (See Malmivaara et al., 2007.)
“As a notable recovery also occurred in
the nonoperative treatment group, we pro-
pose that surgical decompression should be
suggested with caution, and only after due
conservative treatment of the patient,” the
researchers added.
Continued on page 22
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Nachemson
Continued from page 13

observer of other areas of medicine and
science—and eager to see new research
ideas and techniques applied to the spine.

At the beginning of my career, back pain
was regarded as a local anatomic problem

related to biomechanical loading: Now we -

know it is'an extremely complex issue that

relates not only to local pathology but also to

biochemistry, pain physiology, brain science,

/ pszchologz sgcmlo% and economics. »
My research led me toCo aborations

“with scientists in all these areas. In some of
these collaborations, I played a prominent
role:In others, I just helped get things started,
ba_cked off, and let the experts take over.
Many of these scientists have contin-
ued to work in the spine area, as have their
colleagues and students. As aresult, we

have seen an enormous increase in good -

research, and this has moved the entire
ﬁeld forward.

Quééfion: To what do-you attribute your
lengthy track record of success?

Nachemson: To be successful in science
you must be a little smart and a little lucky.
You must be smart to recognize that some-
thing is worth studying. And lucky to have
the experiments work out. I have been
lucky in that a few of my experiments have
stood the test of time.

But you must also acknowledge the
community basis of good science. There
are no purely individual accomplishments.
Behind every name on a study there is a
network of researchers and collaborators.
There is a background to all successes.

Regarding my own career, I would
quote Isaac Newton: “I have been able to
see further because I stood on the shoul-
ders of giants.” None of my success would
have been possible without the generous
contributions of giants in many fields: Carl

Hirsch who brought me into the spine field,
Alice Maroudas in biochemistry, Paul

Harrington and John Moe in the scoliosis
area, Wilbert Fordyce in psychology, Ian
Chalmers and Archie Cochrane who taught
me about evidence-based medlcme to
name Just a few.

Question: Let’s go back to the beginning
of your career. You entered medical school
in 1950. How did you get interested in the
spine?

Nachemson: When I entered medical
school I was, like most students, short of
money. So I started looklng around for a
part-time job.

My parents owned a fruit store in Stock-

" holm. It so happened that orthopaedic sur-

geon Carl Hirsch lived in an apartment

across the street and was a regular cus- -
tomer. Since he worked at the University, .

my parents asked him if he could help me.
He said that he would let me do some odd
jobs, and work in his lab, if I would com-
mit a certain amount of time to him.

Many people have focused
on the disc as the potential
cause of pain. But its role. |
in back pain causation is
no more proven than those
of other structures.

My first assignment was to collect calf
spines from the slaughterhouse. Hirsch
then started studying the chemical com-
position of the disc and also needed cadav-
eric human spmes brought back from the
MOTgueE, ——

“Hefore this time, I had no interest in
orthopaedics or in spine research. But Carl
Hirsch was an enthusiastic teacher who
got me fascinated in this area. So from year
one of my medical training, I knew I would
be an orthopaedic surgeon specializing in
the spine. I was completely hooked.

1 was so enthusiastic that the Karolin-

ska Library gave me my own little cubi-
cle in which to study the spine literature.
Then I started doing some compression
experiments on spinal discs to see how they
shrank and enlarged with various loads. My
research career progressed from there.

Question: Your study of intradiscal pres-
sures is one of the most celebrated exper-
iments in spine research history. I
understand that you first thought of that
experiment in medical school.

Nachemson: This is an experiment where
I partly borrowed the idea and technique
from another area of medicine. As part of
my medical school training, I worked with
heart researchers who employed catheters
to study intracardiac pressures.

So I came up with the bright idea on
Christmas Eve in 1954 to use catheters to

study disc pressures. I was so excited I
called Carl Hirsch on the spot. He said:
“‘Nachemson, you are crazy calling me on
Christmas Eve.” Then he hung up on me.

But we continued to work on the idea.

" He moved to Uppsala University, and I

followed him there. I eventually got my
PhD for measuring intradiscal pressures
in cadavers. Then Hirsch sent me to Vern
Inman, the giant of biomechanics in San
Francisco, and I began measuring disc
-pressure in living people.’

. There were a few setbacks along the
way. The catheter broke off in one of the
first subJects I worried about a liability
suit. I remember going home that night

i and saying “Pack the trunks; we are going
. -home to Sweden,”.

- But Jim Morris, thé orthopaedic surgeon

- who collaborated on this study, convinced

_ metostay in San Francisco. The experiment
proved successful, and our study was pub- .
. lished in the Journal of Bone and Joint

- Surgery in 1964. This was the beginning of

my claim to fame in the spine world.

Question: Has that experiment been mis-
interpreted?

Nachemson: Yes. It was been widely mis-
understood. And I probably misunderstood
it myself for a while.

This experiment has been misinterpreted
as evidénce that the disc is a significant pain
- generator and that increasing the biome-
chanical load leads to greater pain.

But this study merely showed how the
lumbar spine responds to normal physio-

" logic loading in various positions of the

. body. It does not give any indication as to

where the pain actually comes from.

Questlon So where does the pain come
. from? What did you think then, and what
do you think now?

Nachemson: One of the main goals of my

. career has been to determine the cause of

nonspemﬁc back pain. And in this I have

.. failed. I didn’t know the origin of back .. .. ..

pain in those days, and I don’t know now.

L

Many people have focused on the disc
as the potential cause of pain. Butits role
in back pain causation is no more proven
than those of other structures. Our knowl-

- edge of back pain causation remains poor.

We still do not have diagnostic techniques
that can link structural abnormaht;es to

. symptoms with any accuracy.

- The BackLetter®
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I continue to believe that the origin of
nonspecific back pain lies in the motion
segment. But I don’t know where.

Question: How did yoﬁ become disen-
chanted with purely biomechanical expla-
nations for back pain?

Nachiemson: When I returned from San’ -
Francisco, Carl Hirsch asked me to do
some follow-up studies of Swedish Air
Force pilots who had suffered painful ver-
tebral fractures during ejection procedures. -
1 performed follow-up examinations on
more than 20 of them. Their spines looked
terrible on x-rays with fractures and disc
injuries in the thoracolumbar and lumbar

area. But to my great surprise, they all went

back to flying within six to eight weeks,
subjecting their spines to large G-forces!

‘And not a single one had back pain at fol-

low-up. So I started to scratch my head
and wonder if there was more to back pain
than structural abnormalities.

. Then Carl Hirsch asked me to do a fol-

' low-up study on 60 patients who had

undergone H-graft spinal fusions for
degenerative disease. I opened them up
after a year to see whether their fusions
had healed. I found that about half had
healed and half had not. And the results
were equally lousy in both groups.

__For methis was a nail in the coffin for
the idea that back pain represented a sim-
ple mechamcal problem that could be fixed
with a simple mechanical solution.

D s m————

Question: Where did your research g0
from there?

Nachemson: Biochemistry came into my
thinking when an orthopaedic thesis from .
Stockholm suggested that subcutaneous injec-
tion of various low-pH solutions could cause
pain. I discovered that patients who under-
went discectomy often had a low discal pH.
‘We showed that this was tied to poor oxy-
genation and high concentrations of lactates.
. This led to.the idea that abnormal bio-
mechanical loading and other problems
might lead to disc degeneration through a
breakdown in disc nutrition. When I was
in England in the late 1960s, I approached

" the biochemist Alice Maroudas who had

studied the transport of nutrients into artic-
ular cartilage. I asked if it might be possi-
ble to perform similar studies in the disc.

She recruited. Jill Urban—who was
already studying cartilage—to also look at

4 discs. Later Sten Holm and others became

involved. The few simple questions posedin .

Alice Maroudas’ office led to a major research

movement that continues today. This is an

example of the kind of synergy that can-
develop when researchers from different dis-
ciplines put their heads together.

This research movement among other
'thmgs has demonstrated the importance

. of motion and activity in disc nutrition and

the role of exercise in keeping the disc
healthy. This observation has significant
clinical implications. -

The spine is a mirror for
everything that happens
in human life.

It actually changed my own lifestyle.
Up to that time, I didn’t have any interest
in exercise. But I began jogging because
I realized it would help keep my spine
healthy. And T have been j Joggmg regularly
for 35 years now.

—_——

Question: What stands out repeatedly in
your career is your ability to shift gears and
change. You never became overly invested
in the hypotheses you examined and were
willing to move on when they no longer fit
the scientific data. As an example, you were
the godfather of spinal ergonomics but even-
tually became one of its leading critics. How
did that transition occur?

Nachemson: We did a series of studies
with Volvo and redesigned an entire plant
to minirmize stress on the spine—based on
biomechanical principles. We found that
ergonomics just didn’t work as a preven-
tive intervention. It didn’t alter the level
tervention. 2

of sickness absence due to low back pain \
at all. And other scientific studies have,
failed to demonstrate a benefit for ergo-
nomics as a primary intervention.

This eventually led to the Boeing study
in Seattle and collaboration with Will
Fordyce, the psychologist, where we
showed for the first time that psychosocial
factors play a significant role in back pain.
To our surprise, they were better predic-
tors of work disability m-
tors. This studyopened my eyes, and those
of the world, to the fact that back pain isn’t
only about the spine, it is also about the
brain.

Later on in Sweden, we showed that
back pain disability is also heavily influ-
enced by government policies regarding
sickness absence, compensation levels, -
and early retirement.

These results are all indications of the '

complexity of the back pain disability
crisis and the need to come up with
multimodal solutions that addréss that
complexity. '

Question: At the start of your career, the
international back pain disability crisis was
just heating up. It has caused tremendous
suffering and economic losses across
industrialized nations over the interven-

‘ing five decades. Are we making any

progress in dealing with this issue?

- Nachemson: We have made progress in

terms of knowledge but have much fur-
ther to go. We have solutions for this cri-
sis but haven’t implemented them. The
implementation effort will require reedu-
cating the public, patients, primary care
providers, orthopaedic surgeons, politi-
cians, and the mass media. We must deal
with this crisis at all these levels. -

We’ve seen the kind of progress that is
possible when we get these groups on the
same page regarding the rational man-
agement of low back pain. I would point
to the Victoria campaign in Australia,
Working Backs Scotland, and the reduc-
tion in back-related disability pensions in
the United Kingdom.

When I began my career, health care
professionals and the general public held a

variety of mistaken beliefs about back pain.

There was a widespread belief thatback .,

pain was caused by the physical stresses of .

work and that it was inherently disabling,

There was a belief that back pain would
not go away on its own and required treat-

ment. Tt was thought that bed rest and inac-

tivity should be the mainstays of therapy.

Physicians held the view that patients’
should stay away from work and physical

activity until the pain was gone; and that
early return to work and activity would be
dangerous for the spine.

These all turned out to be myths. All have
been partially or completely disproved. But
we need to finish dismantling them.

'In the place of these myths, we can now
offer effective, evidence-based advice to
individuals with back pain: go on with nor-
mal living; try to find ways to move around -

Continued on page 20
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Nachemson
Continued from page 19

and stay active; don’t see a doctor unless
the pain is severe; don’t go to bed and rest;
continue to go to -

- - AsThave said previously, back pain is-
an-overrated discomfort. Patients make too -
MP——__—_-_——. R .
much of 1t. So do medical professionals. We

live in a society that dreams of a pain-free
life. But that is not going to happen. Back
pain is a normal part of living. It shouldn’t
be the focus of life. It shouldn’t be disabling.
It should be thought of as something that
will go away and not cause severe problems.

Question: Over the last few decades, you
have been one of the foremost critics of

inadequate research on back pain. Gordon’

Waddell once compared you to a combi-
nation of king and jester—king because
of your contributions to- spine research;
and jester because of your ability to poke
fun at those who didn’t live up to your sci-
entific standards. Many times you have
had to stand alone and oppose consensus
across the spine field. Was this a difficult
or lonely task for you?

Nachemson: I have never been afraid of
Wking and neither
should any scientist. If there were no dis-
agreements, we would never move for-
ward as a field. Disagreement is an
important part of science.

Being a critic was never difficult or lonely
for me. There were a few times when con-
ference attendees wanted to get into a fist-
fight with me next to the podium. A few
people called me a stupid idiot and wanted
to beat me over the head with a stick. But
that goes with the job of being a scientist.

. Because of my research background, I
was always treated respectfully by the lead-
ership of professional societies at which I
spoke. More than 20 such organizations have
. honored me. Orthopaedists have a respect for

scientific research even if they do not always

“ heed its findings in their clinical practices.
And I think I changed a few minds along
the way. Some of my former critics have
come up to me in recent years and thanked
me for pushing them toward performing
more rigorous scientific research. When that
~ happens repeatedly, it makes you feel good.

Question: You have treated thousands of
patients over the course of your career. Is

there one area of clinical care you are par-
ticularly proud of?

Nachemson: One of my major interests
has been the etiology and treatment of
spinal deformities, particularly scoliosis.
This is an area of clinical care I am very
proud of. I have treated more than 2000
scoliosis patients and performed surgery

"on more than half of them.

One of my greatest joys is to see my
scoliosis patients 20, 30, and 40 years after

" treatment. Almost all of them consented
‘to comprehensive long-term outcome

assessment. And those treated surgically
and nonsurgically are close to normal in
every respect.

I spent part of my residency, as well .

as four sabbatical years, in the United
States. And I learned a great deal about the

_ treatment of scoliosis from American sur-

geons. For instance, John Moe taught me
how do a proper scoliosis fusion, a tech-

nique which I then introduced into noith-

ern Europe. This operation worked
fantastically well.

Those who believe I am prejudiced
against spine surgery, and fusion surgery
in particular, will be shocked to find out
that I have performed more than 9000 lev-
els of fusion in scoliosis patients alone.
And with good long-term results, as
assessed by unbiased observers.

Another American surgeon who had a
major influence on me was Paul Harring-

- ton, who revolutionized the world of sco-

liosis treatment with the invention of the
Harrington rods. He was criticized at first
for a radical treatment. But this invention
changed the entiré concept of scoliosis
treatment and helped patients tremen-
dously. I brought this method back to Scan-
dinavia, much to the benefit of our patients.

7T also introduced conservative treatment
approaches developed in the United States,

* such as Blount’s Milwaukee brace and Hall’s

Boston brace. Since then, scientific studies

have proven the long-term value of both types
. of bracing for our patients. '

Question: For 30 years you chaired the Volvo
Awards, the most influential of all spine
research competitions—and one which has
played a key role in advancing science in this
area. How did these awards come about?

Nachemson: That is a funny story. Saab
approached our department in the 1960s
about designing a better car seat, based on

our dis¢ pressure studies. I agreed but said
we would need to perform more research
to guide the design process. This led to a
detailed proposal, which Saab promptly
rejected as too expensive. )

The next month, Volvo came in and
made the same request. I said, ‘We'd be

~ happy to doit.’ I reached in my drawer and

said, ‘I have a proposal right here.” Volvo
accepted, and this was the start of 2 30-year
research collaboration.

This partnership included studies in basic -
science, car design, ergonomic modification
of the workplace, and three or four ran-
domized controlled trials [RCTs] on the
management of work-related back pain.

Eventually, Volvo said, “You have done
so much for us. How can we honor the
spine field in return?’ I said, ‘How about
a research award?’ and the rest is history..

Question: You founded the Cochrane Col-
laboration Back Pain Review Group and
co-chaired it for a decade. How did you -
become attracted to the Cochrane Collab-
oration? And what is the current state of
evidence-based medicine in the spine field?

Nachemson: I became attracted to the
Cochrane Collaboration when I heard about
the work of its founder, Ian Chalmers. His
group’s reviews in obstetrics and perinatal
care saved the lives of more than 10,000
babies over a 10-year period. I went to visit
him at the UK Cochrane Center in the early
1990s and eventnally agreed to found the
Back Pain Review Group.

Since we don’t know the specific causes
of most forms of back pain, we have to
rely on RCTs to determine which treat-
ments work. There was initially some resis- .
tance to the idea of RCTs and systematic
reviews in this field. But now there is
almost universal agreement on the need

" for this type of research, particularly since

payers have adopted evidence-based meth-
ods in reimbursement decisions. '

_ There has been tremendous growth in
the number of RCTs performed in the spine
field. Approximately 1000 have been per- -
formed to date.

There has been improvement in the
quality of RCTs overall. However, there
are still far too many mediocre RCTs. In
too many areas, no definitive results have

emerged. As a result, many treatments

remain unproven. Some treatments have
been clearly proven 15 be ineiective but

are still much used.
/'_-———"_
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One of the major problems still to be
overcome is convincing practitioners to

apply the results of evidence-based med-.

icine to their clinical practices. This has
proved to be a very slow. process.

As an example, an RCT that we per-
formed at Volvo back in the 1980s—the
study by Lindstrom et al.—gave convinc-

“ing results that quota-based exercise train:

ing with a cognitive behavioral approachin -

the mode of Fordyce could successfully treat
workers sick-listed with subacute low b
pain. This approach has been confirmed by

studies in several other countries. Yet despite

the evidence, this method has not gamed
wide accept:
Why go through the trouble of per-

forming randomized trials if no one fol- :

lows the results? If we are going to do the
studies, then we must heed the evidence.

Question: There is often a lag of 10 or more
years between the time new devices and treat-
ments are introduced to the spine market-
place and the time there is independent

evaluation of their safety and efficacy. Do -

you believe that the current system of study-
ing spinal treatments is in need of reform?

Nachemson: Yes. I am a strong proponent
of the step-wise introduction of new tech-
nology into the clinical marketplace. But
that process depends on high-quality, inde-
pendent scientific research.

I have always been uncomfortable with
commercial support for spine research, because

of the potential biases it creates. Currently, .

_most treatments reach the marketplace based
only on commercially supported research.

I would favor early independent research -

funded by governments, universities, foun-
dations, or third-party payers. Jim Weinstein,
the editor-in-chief of Spine, proposed an inde-
pendent clinical trials consortium in an edi-
torial recently. This type of system—or some
variation on it—might allow more definitive
and timely evaluation of new treatments.

Question: You have spent much of the last '
10 years studying the brain and the neu-

rophysiology of pain. What attracted you
to this area?

Nachemson: I have been saying for years
that we must look upwards to the brain.
Though the nomceptlon may occur in I may occur in the
motion segment, the pain is processed in
the brain. And, as our research has shown,
the pain may change the brain and central
nervous system.

Thus far, we have made a variety of
interesting observations: that individuals
with chronic back pain may suffer central
sensitization; that they may have an
increase in substance P and nerve growth
factors, which promote pain. And they may
have subnormal levels of pain-relieving
endorphins in the cerebrospinal fluid.

There is some evidence that the constant
bombardment of nociception may actually

- wear out some brain circuitry. And this may

lead to impaired coping mechanis

At heart, 1 am still an orthopaedic surgeon
interested in structural issues. As a result, I
wanted to study the structural basis for back
pain in the brain and nervous system. Imag-
ing-based neuroscience—involving functional
magnetic resonance imaging—gives us a win-
dow into the brain’s structure and function.
There is starting to be an explosion of research
in this area, and this should give important
insights into low back pain.

Question: If aspiring young spine spe-
cialists in Nairobi, Beijing, or Helsinki
wanted to emulate your success, what
would you advise them to do?

Nachemson: First and foremost, they

. should develop a thorough knowledge of

study methodology and evidence-based
medicine. Researchers must be able to
determine if their ideas are good or bad.
Clinicians must be able to identify which
treatments are effective and which should
be discarded. ,

They should learn how to test ideas,
evaluate hypotheses in a scientific man-
ner, and learn where the evidence lies. And
they should be able to formulate their argu-

ments and justify their treatments in terms

of evidence-based medicine. This is the
language of medicine now.

Question: And what fields should they
study? ‘

Nachemson: All the areas we discussed pre-
viously. It is necessary to be familiar with
the whole spine field to be competent in any
single area. Researchers need this under-
standing to gain insight into their own
research and future research possibilities.
And they must be familiar with all these
fields if they are going to be good doctors.
Let’s face it. The greatést problem in spine’
care today is that physicians treat x-rays
and MRI scans rather than the whole per- .

son. Unless back care providers have an
understandingm these issues, they can’t
grasp thaf person.
~ It s not enough to understand the intri-
cacies of pain from the motion segment to
the spinal cord to the brain. They must also

%
1

be able to understand the psychosocial

socioeconomic, and insurance issues that -

stirround the patient.
»~—7And those who wantfto gain a com-
prehensive view of the modern back pain

disability crisis around the world need to
branch out into social policy, government

regulation, and economic issues.

Question: If you were 25 again, knowing -

what you know now, what field would you
go into?

Nachemson: I have never regretted enter-
ing the spine field. It has always fascinated
me. The spine is a mirror for everything
that happens in human life. This field
allowed me to work with some of the
world’s great scientists. It has also given
me the opportunity to help ordinary men
and women with back pain and spinal
problems. What would I do if I could start
over? I would choose to become an ortho-
paedic surgeon and a spine researcher.
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