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Abstract: The technique of lumbar medial branch radiofrequency neurotomy for facet joint
pain has an intriguing history involving a diverse timeline of medical specialists. This paper
aims to chart the pathway that led to its invention and the series of modifications and
refinements that have led to modern practice. The story begins with the treatment of World
War I soldiers by Nesfield, who used scalpels to cut “trapped” nerves. Inspired by Nesfield’s
treatment, Rees developed the “percutaneous rhizolysis” technique in 1960. Shealy was the
first to use radiofrequency electrodes for denervation of the facet joints, introducing his
technique in 1971. Several radiofrequency electrode developments came about from colla-
borations with Cosman medical device entrepreneurs during the 1970s, including the Shealy
Rhizolysis Kit, the Ray Rhizotomy Electrode, and the Sluijter-Mehta Kit. Subsequent
dissections of Rees’ technique and modification of Shealy’s procedure by Bogduk saw the
development of “percutaneous lumbar medial branch neurotomy” in 1980 by Bogduk and
Long. Bogduk continued to contribute significantly to validation, refinement and acceptance
of the technique. In 1998, the technique of pulsed radiofrequency was invented by Sluijter,
Cosman, Rittman and van Kleef. Subsequent innovations have consisted of cooled radio-
frequency neurotomy, multi-tined cannulae, endoscopic systems, and alternative denervation
targets, such as the facet joint capsule. As we pass the first 100 years of the story, we believe
there are more chapters to be written on this fascinating subject.
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Introduction

Radiofrequency neurotomy (RFN) of the lumbar medial branch for facet joint
proven low back pain (via validated medial branch block paradigms) is an estab-
lished treatment that has continued since its invention in the early 1970s. Whilst
modern descriptions of the technique and its results abound,' there is little
collated information on the historical path of invention and refinement of technique
that has led to modern practice. This paper aims to chart the circuitous pathway
taken and to inform the reader of how inspiration, anecdotal claims, serendipity, and
finally scientific rigor has shaped the treatment we know and use today. This paper
is not a discursive review of the tenets of the modern technique and the reader is
referred to the relevant papers that address that.'

History

Prior to 1934, the year in which Mixter and Barr published on the slipped disc,* low
back pain was considered some form of inflammatory condition, going under the
rubric of lumbago and other descriptors. Treatment was varied, eclectic, and
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essentially unsuccessful. The natural history of the condi-
tion played out with various therapies applied.

Vincent Nesfield — Trench Back and

Treatment

Vincent Nesfield was born in India in 1879.° He entered
medical school directly from school, joined the Indian
Medical Service at the age of 23 years, and obtained his
surgical Fellowship in 1905, practicing as a general sur-
geon with a special interest in eye surgery.® In 1914, he
was stationed in Mesopotamia (now Iraq/Kuwait/Syria)
and began seeing and attempting to treat cases of “trench
back”, a condition found in soldiers of the first World War
due to either collapse of earth or sandbags onto a person in
a trench or in the process of digging a trench.”®
A contemporaneous definition at the time comes from
Captain John D. Sandes of the Kitchener India Hospital
in Brighton who published in the British Medical Journal
in 1915:

The cases almost invariably come from the trenches. They
complain of pain and rigidity in the dorsal-lumbar region.
Various degrees of disability are represented. Some can get
about, others have to be carried on stretchers. Those who
can walk do so with a pronounced stoop, and use a stick.
Tenderness is generally present.’

The cause was unknown but thought to relate to con-
tusion of the muscles and fascia, and thought to be similar
to another condition known at that time as “Railway

Spine”.’

Nesfield thought the cause was a sensory nerve
caught up in a muscle or tendon and, in 1918, he devel-
oped a procedure to treat this.® He used a fine, long,
curved ophthalmic scalpel to insert it on either side of
the spine and move it back and forth vertically to “cut”
this alleged nerve and “cure” patients.

In 1921, he left the Indian Medical Service and com-
menced practice in London’s Harley Street as an
Ophthalmic Surgeon. He continued to treat these patients,
typically 6 per week, but never published on his technique.
He had published on cataracts and the sterilization of
water by adding chlorine.'®!!

In 1932, Nesfield was deregistered following claims
that he had invented an injectable “rejuvenating” sub-
stance that cured various conditions, which he called “Vit-
alexin”.'> According to evidence presented during his
hearings, he had actually used a preparation of activated
hormone isolated from embryonic tissue known as

“Hormacton”, which was discovered by a Russian doctor,

Dr Ischlondsky.'*"® The medical profession was appalled
by his self-promotion, and he was deregistered at the age
of 53 years.

He later moved to Ellenden, Sandhurst, in Kent, where
he set up a nursing home, surgery, and laboratory, and
continued to work there, as well as at his Harley Street
practice (as a deregistered doctor).® His medical fellow-
ship was restored to him in 1951 at the age of 72 years. In
1959, at the age of 80, he treated Horace Hughes,
a London journalist suffering with chronic back pain,
with his technique.® Word of Hughes’ “miraculous” treat-
ment reached Welsh Urological Surgeon, William Skyrme
Rees, who met with Nesfield a short time later and became
smitten with the technique.® Nesfield died age 92 in 1972.

William Skyrme Rees — Percutaneous
Rhizolysis

William Skyrme Rees was born on 23rd October 1912.'
He graduated from Birmingham University, was a surgeon
in the Royal Army Medical Corps during World War II,
and later a urological surgeon in Wales. Rees first became
aware of Nesfield’s procedure after hearing about his treat-
ment of journalist Horace Hughes. Intrigued, he made an
appointment with Nesfield and watched him operate.® He
was further influenced by a paper published in 1959 by
Dr W. Ritchie Russell, “Discussion on the treatment of
intractable pain,” which focused on peripheral generators
in central pain syndromes.'> Rees first performed
Nesfield’s procedure in June 1960 using a von Graefe
cataract knife with great success.”

Later in 1960, on a National Health Service sponsored
trip to the USA to study cross-infection prevention in
hospitals, Rees met with Dr Petersen, who had been
trained in the technique of ligament sclerosant therapy
invented by Dr George Hackett in 1953, father of
prolotherapy.® This consisted of Pro-Lan Therapy — 2.5%
phenol injected into the facet joint ligaments, as it was
Dr Hackett who believed that much back pain originated
from the facet and sacroiliac joints.'®'” Two cases of
paraplegia in the USA dissuaded Skyrme Rees from adopt-
ing this approach.

He reports in his self-published medical memoir that he
“ ... devised the operation, which [he] termed Multiple
Bilateral Percutaneous Rhizolysis”.'® This included the
use of what he termed the Skyrme-Rees Milliammeter,
with which he determined “Travel’s Points” as the place
to perform his incisions. From his detailed description of
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the procedure, it appears unchanged from Nesfield’s
Treatment. Between 1960 and 1965, he performed his
operation approximately once every three weeks on aver-
age on patients referred to him. It was Rees’ opinion that
he was dividing the dorsal ramus of the facet joint, which
he believed was the near universal cause of chronic low
back pain.'®

In 1965, Rees was on a panel to review infection
control practices in UK hospitals and reported that they
were the dirtiest hospitals in the world.® He refused to
retract his report and was suspended from duty.
Ostracized by the profession, his appointments terminated,
and rendered unemployable, he emigrated to Australia at
the age of 53 and began a country general practice in
Tocumwal (population 800) in the NSW Riverina.*'* He
never again worked as a urological surgeon. He began
a specialized practice treating country patients with
chronic low back pain. In 3 years, he treated 1000 patients
and established additional consultations in Shepparton,
Melbourne, and Sydney.”

In 1971, two major events happened. First, he pub-
lished a letter to the editor on “Multiple bilateral subcuta-
neous rhizolysis of segmental nerves in the treatment of
the intervertebral disc syndrome” in the Annals of General
Practice, stating cure of 998 patients out of those first 1000
he treated with his procedure.'® This caused a great stir
amongst both the national and indeed international medi-
cal community for its remarkable claims.”® Second was
a detailed and favorable report written by the then Federal
Health Minister, Dr Doug Everingham, who visited him
and described in his report that the procedure was produ-
cing “a fibromyotomy of the erector spinae muscles”. It
was subsequently placed on the Schedule Fee list of the
health funds at a relatively high amount of $250 AUD,?’
a sum equivalent in 2021 to $2156 USD.

In 1972, he left his Australian country practice behind
and moved to Macquarie Street (the Australian equivalent
of the United Kingdom’s Harley Street). He was featured
in the popular press on numerous occasions and was
invited to give lectures on “Percutaneous Rhizolysis” or
“Reesolysis”, as he would often call it, stating that he
alone had invented it.® He lectured at the 12th Congress

of the Pan Pacific Surgical Association in Hawaii,**

and
his work was featured on the Australian Broadcasting
Network’s Four Corners program, although he was not
named.® He presented to the Department of Anatomy at
the University of Sydney, where he performed his techni-

que on cadavers. In 1973, he delivered a lecture at the

Prince Henry Hospital in Sydney, detailing his
technique.”> He also lectured at the Annual Meeting of
the American Neurological Surgeons in St Louis in 1974.

In 1975, Rees published a second paper, “Multiple
bilateral percutaneous rhizolysis”, in which he stated that
his technique had been performed 20,000 times by his
pupils since his 1971 publication with similar results.**
Rees’ technique was subsequently dissected by anatomist
Nikolai Bogduk and colleagues.”> They found that the
facet joint nerve was never divided in Rees’ procedure,
only the fascia of muscle, and that he was performing
a fasciotomy procedure for muscles in spasm, thus reliev-
ing the spasm. Rees forthrightly rejected the findings as
bogus.

In 1983, Rees reported in the journal Spine that he had
performed the procedure 54,000 times “with great
success”.?! The Neuromyotomy Society was established
in 1993, comprising a membership of 40 doctors trained
by Rees for a short period.® He retired in 1993 at the age
of 80 and died at 81. The technique nearly died out in
Australia in 1980 when the schedule fee for it was slashed
to virtually nothing after a medical board review by
Dr Finlay. A small group of practitioners continued with
the technique until recent times (R. Stuckey, personal

communication, 15th February 2021).

C. Norman Shealy - Radiofrequency

Denervation of the Facet Joints
The famous American neurosurgeon, C. Norman Shealy
(Figure 1A), inventor of both transcutaneous electrical
nerve stimulation and spinal cord stimulation, and surgeon
to John F Kennedy, attended the Pan Pacific Surgical
Congress in Hawaii in 1972 where he learnt the surgical
technique of percutaneous rhizolysis from Skyrme Rees.?
Shealy reported his experience using Rees’ surgical
technique on 29 patients with a 20% incidence of unac-
ceptable haematoma formation.>” Following this result, he
replaced the scalpel incisions with radiofrequency thermis-
tor electrodes that were passed through thin-walled spinal
needles, and applied his experience with radiofrequency
ablation of the gasserian ganglion, describing his techni-
que as “radiofrequency destruction (coagulation) of the
articular nerve supply”.*®*?° His original description of
the technique, published in 1973, read:

Under fluoroscopic guidance 14 gauge thin-walled cannu-
lae are guided adjacent to the centers of tender facet joints.

A radio-frequency thermister electrode (19 cm long, 1-
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Figure | (A) Dr C. Norman Shealy. (B) Dr Charles Ray. (C) Dr Menno Sluijter. (D) Prof Eric R Cosman Sr.
Notes: Reproduced with permission from Principles and Descriptions of Special Techniques. In: Raj PP and Erdine S (eds). Pain-Relieving Procedures: The lllustrated Guide. John

Wiley & Sons, Ltd.; 2012:68-91.7¢ Copyright © 2012, John Wiley and Sons.

2 mm diameter) is passed through one needle, the needle is
withdrawn, and the electrode is slipped over the edge of
the facet and advanced to the intertransverse ligament.
A lateral x-ray film confirms the position of the electrode
and its distance from the main nerve root ....%*

Thus, Shealy was the first to introduce fluoroscopic gui-
dance and invented the technique of percutaneous radio-
frequency (RF) denervation of the facet joints.?*
Shealy reported, on a series of 140 patients, a 90%
success rate (defined as “good” or “excellent” response) in
virgin back patients with this technique, and a 70% suc-
cess rate in patients who had previous lumbar surgery
(excluding lumbar fusion, for which a 50% success rate

was reported).”® He later published results from a series of

207 patients with longer follow-up intervals, a small por-
tion of which received thoracic and cervical level proce-
dures, reporting a 79% success rate in previously
unoperated patients, and a 41% success rate in patients
with laminectomy (excluding fusion, for which a 27%
success rate was reported).”’

Nikolai Bogduk — Percutaneous Lumbar

Medial Branch Neurotomy

Nikolai Bogduk (Figure 2) is a prominent figure in the
history of the facet joint and RFN. He remains active in
the field and continues to publish papers, many of them
280, PubMed accessed 28th
January 2021). He has literally had a front row seat to

seminal (now over
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Figure 2 Prof Nikolai Bogduk.
Notes: Reproduced from The Australian Pain Society; 2008 Distinguished Member
Awards. Available from: https://www.apsoc.org.au/PDF/Distinguished_Members/

08_DISTMEMBawards_ BOGDUK_N.pdf. Accessed December 6, 2021.%° © 2008
Australia Pain Society.

the evolution of this therapy and has been responsible for
many of the foundational innovations and refinements to
the technique.

Bogduk’s career began early after medical school in
1972, working as a postgraduate student at Johns Hopkins
Hospital in a department of anatomy. He worked with
Shealy for a time, being exposed to the early work on
spinal cord stimulation and operant conditioning (the fore-
runner of cognitive behavioural therapy).*® His interest in
understanding spinal pain led to him working with
Professor Lance (a neurologist and doyen of headache
research) as a PhD student at the University of NSW,
Australia, during which he continued his anatomy studies
and became interested in spinal musculoskeletal medicine.
He performed anatomical dissections on the dorsal rami of
several mammalian species.®' >

Bogduk was later involved in cadaveric dissection of
tissue where Skyrme Rees’ percutaneous rhizolysis proce-
dure had been performed. He was able to show that the
technique did not reach or transect the dorsal rami, thus

debunking the claims of Rees.”> He also discovered an
anatomical error in Shealy’s technique. He found that the
technique was not actually targeting the articular nerve
supply to the lumbar facet joints, but the medial branch
of the dorsal ramus, which he explained in his seminal
publication on the anatomy of the human dorsal rami in
1979, and in subsequent publications.***

Building on the work of Shealy, the technique was
subsequently modified by Bogduk and collaborator Don
Long and renamed “percutaneous lumbar medial branch
neurotomy”.>° This technique was first introduced in 1980
and still remains in use today. In the same year, Bogduk
published a review paper on the dorsal ramus syndrome.*”
Subsequently, in a tissue and egg white model, he demon-
strated that the electrode lesion does not extend beyond the
tip of the electrode and thus parallel, not perpendicular,
placement is to be desired.®” This lesson is still to be learnt
by some practitioners today.

In the 1990s and beyond, Bogduk has contributed to vali-
dation of the technique and the two-block paradigm of medial
branch block for definitive diagnosis of facet joint pain.>>-**-*

Over a 47-year period and counting, Nikolai Bogduk has
brought rational scientific assessment to purported claims of
anatomy, diagnosis and treatment in this area. He has prob-
ably contributed more significantly than any other individual
to both validation and acceptance of this branch of medicine
in the relief of pain and suffering. His achievements extend
far beyond the realm of the lumbar facet joint, the reader is
recommended to the Australian Pain Society’s Distinguished

Member Award for a review.*’

Radiofrequency Developments

Radiofrequency Electrode Series
In 1971, Shealy worked with Eric R. Cosman Sr
(Figure 1D) and Bernard J. Cosman, medical device entre-
preneurs for Cosman company Radionics, to produce the
SRK — Shealy Rhizolysis Kit. The SRK consisted of a set
of 14G spinal needles and a 16G RF electrode that was
insulated except for a 7mm active tip. The electrode could
be passed through the needle and advanced so that the tip
contacts the medial branch supplying the target facet joint,
and a temperature-controlled heat lesion could be
produced.*' This technique was performed by neurosur-
geons under general anaesthesia due to the pain involved
in needle placement.

In 1974, a variant of the SRK electrode was developed
and clinical

by American neurosurgeon engineer
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Dr Charles Ray (Figure 1B) in collaboration with
E. R. Cosman Sr. The RRE — Ray Rhizotomy Electrode,
produced by Radionics, is a one-piece electrode system for
denervation of the facet joints. This electrode has a tissue
penetrating tip, a rigid insulated shaft of the needle, and an
integrated temperature sensor.*' This electrode produced
larger lesions and removed the need for spinal needles.

In 1976 or thereabouts, Dutch anaesthesiologist
Dr Menno Sluijter (Figure 1C) and E. R. Cosman Sr
invented the SMK (Sluijter-Mehta Kit) electrode series in
22G, 20G, and 18G variants.*! The technique was similar
in that to Shealy’s, but with somewhat different target
positions and electrode trajectories, and could be used to
treat pain of the lumbar and cervical spine due to the finer
electrodes.*’*> The SMK Kit was transformational as it
allowed the procedure to be done under sedation in proce-
dure rooms by anaesthesia-based pain specialists (rather
than operating room based neurosurgeons), and allowed
for massive increases in the numbers of patients who could
be treated and the number of doctors who could be trained
in the technique.”

From this point on, advances were made in the RF
generators, rather than any further needle/probe develop-
ments. The small gauge of the RF needles meant small
volume lesions were created, and thus more lesions were
required to achieve a successful neurotomy. Bogduk and
colleagues in the 1990s advocated five or six lesions be
made per medial branch supplying the facet joint to be

treated, which made it a long procedure to complete.****

Pulsed Radiofrequency Neurotomy

The next greatest change to the therapy occurred in 1998,
with the introduction of “pulsed radiofrequency” by Sluijter,
E. R. Cosman and colleagues.*> The invention of this tech-
nique came about following a meeting in Austria in 1995
between Sluijter, W Rittman and a Soviet-bloc scientist. The
scientist suggested that the pain relief with RF treatment
could be due to the strong magnetic fields induced by voltage
fluctuations, rather than the destruction of tissue.*® Cosman
confirmed the historical details in a comment published in
Anaesthesiology in 2005.%7 In his comment, he states that,
intrigued by this idea of magnetic field effects, Sluijter and
Rittman discussed it with him. He debated that with their RF
parameters, any magnetic field effects would be negligible,
and that any biological effects not attributable to heating
could only possibly be due to the electrical field. Rittman
suggested disconnecting the reference electrode in order to
remove any electric effects and test only the magnetic field

effects, while Cosman argued that any therapeutic effects in
such a test could only be due to “either a transient electric
field pulse when the radiofrequency is turned on or from
capacitively induced radiofrequency electric fields”.*’

Sluijter trialled this approach on a small number of
patients, however, the success rate was not high enough,
thus he suggested that a stream of pulses might produce
better pain relief than a transient field pulse.*’ This led
Sluijter, Cosman and Rittman to devise a pulsed RF wave-
form that would eventually result in the production of the
first pulsed RF generator by Radionics.*’” In early 1996,
Sluijter reported promising results with this new device
and technique, while Cosman performed extensive calcu-
lations to prove that it was the electric fields, not the
magnetic fields, providing therapeutic effect.

In their paper published in 1998 in Pain Clinic,** Sluijter,
Cosman, Rittman and van Kleef report on 36 patients treated
with pulsed RFN of the dorsal root ganglion (temperature
limited to 42 degrees, 20-35 V, 2 pulses per second of
20msec pulse width each). Thirty-one out of the 36 patients
perceived significant global benefit. This led to the develop-
ment of pulsed REN being applied to major sensory and
motor nerves, which heretofore had not been treatable due
to the damage caused by a 90-degree temperature lesion.

Cooled Radiofrequency Neurotomy
Cooled radiofrequency ablation was first developed in the
late 1990s for use in the cardiac field for arrhythmia

management,“&49

and then found application in tumour
ablation as a method to enlarge the tumour destruction
volume.’®? The technology was first introduced into the
pain management field via custom designed equipment for
treatment of sacroiliac joint pain.>>>® It has since been
applied to medial branch neurotomy by McCormick et al
in 2014 and validated further.’® Although it used
a relatively unchanged active tip design, the cooling sys-
tem allowed for controlled enlarged lesions to be per-
formed without inducing tissue charring.’'** For the
definitive engineering analysis of both thermal and cooled

RFN, we refer the reader to the opus by Ball.®

Tined Needle Designs

The first of the tined RF cannulae was the Nimbus needle,
developed in 2009 by Denver pain specialist Dr Robert
Wright (Figure 3A). In 2006, the Canadian based Baylis
Medical company asked Wright to evaluate their internally
cooled RF electrode for sacroiliac joint RF denervation,
and the temperature safety study he performed was
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Figure 3 Development of the Nimbus needle. (A) Dr Robert Wright, May 2009 — “day one” of Nimbus invention. (B) Wires soldered onto the tip of a standard 20G
cannula. (C and D) Cloud-shaped lesions created by three 27G spinal needles pushed into a regular cannula (confirmation that the effect was not due to the extreme

conductivity of copper).

presented at the 2007 Spine Intervention Society Annual
Meeting.®! By early 2009, Wright was trying to conceive
of an alternative device that could match the lesion created
by the internally cooled electrode and be compatible with
all RF generators at price that would allow for widespread
adoption. In this mindset, he describes nervously fidgeting
with his wife’s four-prong gem tweezers when he realized
that a pronged approach may accomplish what he was
looking for. Early “garage” experiments convinced him
that a ball-shaped tissue coagulum could be produced
and “sculpted” by wires coming off the end of a regular
RF cannula (Figure 3B-D). The lesion created by the
crude device was consistently globular or cloud-shaped,
hence the name, “Nimbus”.

In 2010, a system to make the tissue lesions in a 37°C
water bath to account for the known in-vivo heat sink

effect, and to thermographically document precise tem-
perature isotherms was developed.®® Early on, the ex-
vivo testing showed a lesion topography that would
allow for a useful approach to various targets beyond the
sacroiliac joint. Specifically, the possibility of targeting the
lumbar medial branch from a perpendicular, rather than a
more challenging parallel, approach was exciting. Wright
also documented a constant lesion size well suited to RF
ablation at most spinal targets with a single heat cycle.®
Tine exit angle design produced a directional lesion that
did not over-extend distally. The first human case was
presented at the 2011 European Society of Regional
Anesthesia and Pain Therapy (ESRA) meeting in
Dresden, Germany.®> CE mark and FDA approval came
in 2012. Over the next three years, seminal work on the
Nimbus multi-tined expandable electrode came from

Journal of Pain Research 2021:14
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Burnham, Bainbridge, and others addressing procedural
time efficiency gains, clinical outcomes, and size of lesion
(as demonstrated by MRI scanning).®* ¢’

In the following years, a sea change occurred in the RF
field around the adoption of the new “large volume lesion”
concept (50mm?) for pain medicine procedures.®® Various
new multi-tined cannula designs came to market, such as
the Venom and Trident cannulae. Further refinements and
advancements are expected in the future as the field has
seen invigoration and commercial success with technolo-

gical advances.

Anatomical Developments

More recent developments have focused on optimizing RF
probe placement and targeting alternate structures, such as
the facet
Interesting work has been performed in this area by
Yeung et al in 2014, who worked with the Richard Wolf
surgical instrument company to develop specialized endo-

joint capsule/terminal neural branches.

scopic instruments - the Richard Wolf Yeung Endoscopic
Spine System (YESS) Rhizotomy Set (Figure 4), commer-
cialized by Elliquence.®” The technique is an endoscopic
neurectomy of the dorsal ramus. Whilst conceptually
appealing, it has not gained widespread adoption in current
clinical practice.

Further innovation was produced by Ramirez Leon
et al in 2016, who performed a 360-degree facet rhizolysis
with a high-frequency RF energy source.’” The technique

Figure 4 The Richard Wolf Yeung Endoscopic Spine System (YESS) Rhizotomy Set,
consisting of cannulae, endoscope, bi-tip probe for tissue cutting, and RF probe for
tissue ablation.

Notes: Reproduced from Yeung A, Gore S. Endoscopically guided foraminal and
dorsal rhizotomy for chronic axial back pain based on cadaver and endoscopically
visualized anatomic study. Int | Spine Surg. 2014;8:23.%° Copyright © 2014 ISASS -
International Society for the Advancement of Spine Surgery. Creative Commons
Attribution-Noncommercial 3.0 Unported License.

involves a 4-lesion radiofrequency cauterization of the
edges of the facet joint capsule performed in a circular
motion. The facet joint capsule was formerly identified as
an alternative denervation target for lumbar facet joint pain
by Iwatsuki et al in 2007, who performed laser rhizotomy
of the capsule.”' Several variations on facet joint capsule
since been published in the

denervation have

literature.”> 7>

Conclusion

The history of RFN has been a long and winding one.
Having started with an eccentric ophthalmologist, fol-
lowed by an iconoclastic urological surgeon influenced
by the inventor of prolotherapy, the story moves to
a most remarkable and productive neurosurgeon who
teams with a medical device entrepreneur to produce
what is recognizable today as the existing therapy. It was
validated by an Australian anatomist and then significantly
expanded by the enquiring mind of a Dutch anaesthesiol-
ogist. Along the way, it has survived the slings of poor
practice reports and the arrows of poorly designed trials to
remain one of the bedrock foundational techniques of
interventional pain medicine. As we pass the first 100
years of the story, we believe there are more chapters to
be written on this fascinating subject.
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