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s u m m a r y

The history of osteoarthritis (OA) is important because it can help broaden our perspective on past and
present controversies. The naming of OA, beginning with Heberden's nodes, is itself a fascinating story.
According to Albert Hoffa, R. Llewellyn Jones and Archibald Edward Garrod, the name OA was intro-
duced in the mid-nineteenth century by surgeon Richard von Volkmann who distinguished it from
rheumatoid arthritis and gout. Others preferred the terms ‘chronical rheumatism’, ‘senile arthritis’,
‘hypertrophic arthritis’ or ‘arthritis deformans’. A similar narrative applies to the concept of OA
affecting the whole joint vs the ‘wear-and-tear’ hypothesis, inflammation and the role of the central
nervous system (CNS). In the late nineteenth and early twentieth centuries, the Garrods (father and
son) and Hermann Senator argued that OA was a whole joint disease, and that inflammation played a
major role in its progression. Garrod Jnr and John Spender also linked OA to a neurogenic lesion
‘outside the joint’. The remaining twentieth century was no less dynamic, with major advances in basic
science, diagnostics, treatments, surgical interventions and technologies. Today, OA is characterized as
a multi-disease with inflammation, immune and CNS dysfunction playing central roles in whole joint
damage, injury progression, pain and disability. In the current ‘omics’ era (genomics, proteomics and
metabolomics), we owe a great debt to past physicians and surgeons who dared to think ‘outside-the-
box’ to explain and treat OA. Over 130 years later, despite these developments, we still don't fully
understand the unravelling complexities of OA, and we still don't have a cure.

© 2018 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.

The disease called chronical rheumatism, which often passes
under the general name of rheumatism and is sometimes sup-
posed to be the gout, is in reality a very different distemper from
the genuine gout and from the acute rheumatism, and ought to
be carefully distinguished from both.

William Heberden (1816)1, Appendix, p 414

Osteoarthritis: prevalence and major gaps

Osteoarthritis (OA) is one of the most prevalent and disabling
chronic degenerative diseases and some predict a 7-fold increase
by 20302. It affects over 250million people worldwide, and impacts
more than half of the over 65 population, with higher rates of
disability in woman than men2,3. Like many chronic diseases, the
incidence of OA continues to rise from an ageing population, rapid
rise in obesity, unhealthy dietary patterns, physical inactivity and
chronic stress3e7. There are many gaps in our understanding of OA,
including the underlying drivers of its evolving pathophysiology,
inflammation and the role of the central nervous system (CNS)2,3.
The aim of this narrative is to focus on some key characteristics that
define the OA patient from a historical perspective to the present,
and examine how many of the ongoing controversies were raised
over 130 years ago. We also discuss the historical importance of a
whole body systems-based approach to OA, which we believe is a
key consideration for potential targets for future therapies.
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What's in a name? The fight for OA's clinical and pathological
independence

It is not to be expected that there should be agreement about the
definition of anything until there is agreement about the thing
itself.

John Stuart Mill (1806e1873)

In 1816, Heberden clearly understood that a distinction was
necessary to describe his “digitorum nodi” from gout and rheu-
matoid arthritis (RA) (Fig. 1, see first quote above), however, he left
it to others to formulate a name. It is often reported that the
designation OA was introduced in 1890 by Sir Archibald Edward
Garrod in his famous A Treatise of Rheumatism and Rheumatoid
Arthritis8. However, Garrod placed the name ‘osteo-arthritis’ sev-
enth on a list of eleven, and stated a preference for ‘arthritis
deformans’9 p 234-5. The term OA appears to have originated
earlier, in the mid-1850s, by one of the fathers of orthopaedic
surgery, Richard von Volkmann (1830e89)10. This new informa-
tion was not recognized until the turn of the twentieth century
when von Volkmann's pioneering studies were revisited inde-
pendently by Albert Hoffa (1859e1907), R. Llewellyn Jones and
Garrod himself11e13. All three maintained that von Volkmann
clearly differentiated OA lesions anatomically and pathologically

from RA11,12, and showed that the initial changes in RA began in
the synovial membrane, with cartilage deterioration being
affected secondarily12. According to Jones, von Volkmann's work
underwent “an almost total eclipse” as the field was largely
dominated by Charcot and Trastour's monograph (1853), which
maintained that OA and RA were different ‘grades’ of the same
entity, ‘arthritis deformans’12,14. Charcot and Trastour's interpre-
tation was endorsed and widely publicised by the authority
Rudolph Virchow in his Cellular Pathology (1858) (Fig. 1). In the
fullness of time, however, von Volkmann's sharp anatomic and
pathologic distinctions were validated by other physicians and
surgeons around the world including Hoffa, Hueter, Samaran,
Waldmann, and Wollenberg11.

On the question of designation, Benedek also points out that the
term OA may have been proposed in 1863 by the Nomenclature
Committee established by the Royal College of Physicians of Lon-
don15, which Garrod apparently referred to in his 1890 treatise. As a
consequence of time to reach consensus for differentiating OA's
primary bony/cartilagenous (osteo-) defect with secondary syno-
vium complications from RA (infective and other variants), OA was
not widely recognised as a distinct entity until the mid twentieth
century13,14 (Fig. 1). Up until that time, ‘arthritis deformans’
remained the preferred term, with a number of less common
names including hypertrophic arthritis, chronic articular rheuma-
tism, nodular rheumatism and senile arthritis14.

OA progression increasingly activates innate and adaptive immune systems. 

Ecker provided the first systematic histology of cartilage joint erosion ( or 'wearing away'). French JB Bouillaud demonstrated RA link with infection (1836) 

English physician William Heberden separated 'rheumatism' from gout.  He also identified nodes in terminal finger joints later termed 'Heberden nodules' (see insert). 

OA progression increasingly activates innate and adaptive imm

Ecker provided the first systematic histology of cartilage joint erosion ( or 'wearing away'). French JB Bouillaud demonstrated RA link with inf

English physician William Heberden separated 'rheumatism' from gout. He also identified nodes in terminal finger joints later termed 'Heberden nodules' (

William Heberden (1770-1801 

Digitorum Nodi. What are these little hard 
knobs, about the size of a small pea, which 
are frequently seen upon the fingers 
They have no connection with gout  
            (1793) Commentaries, Lond, 148-9!

Joint swelling, aches, pain and disability were equated with the 'rheumatism' of Baillou (1736) defined as a collective of musculoskeletal pain disorders, including gout. 

 French physician Landre-Beavais described a condition among the poor that was neither conventional or gout (the condition is now known as RA) 1800 

Prior to 1750 

1782 

German orthopedic surgeon, Richard von Volkmann distinguished between all three major forms of arthritis, and appears to have originated the term 'osteo-arthritis". 

1829 English physician Benjamin Brody noted the articular erosion of cartilage in the elderly, and proposed age as a clinical risk factor.  

1834 

1850s 

1859 
 

1957 

English physician Sir Alfred Baring Garrod introduced the term RA and distinguished it from 'chronic rheumatic gout of Heberden' and 'rheumatic gout of Fuller' 
by measuring excess uric acid in blood.  Garrod proposed different forms of 'rheumatoid' disorders with different underlying pathologies. 

Pathologist Rudolf Virchow (1858) presented RA and OA as 'grades' of 'arthritis deformans', after Charcot and Trastour (1853). Confused the field for >50 years 

Scottish physician G.A.Bannatyne (1896) differentiated both arthritis forms with X-ray illustrations. OA was more age-related and RA had a microbial basis. 

Early 20th century views were influenced by A. E. Garrod's chapter in Rolleston's System of Medicine (1907)  includes summary of Bannatyne's work.  

Pommer presented evidence for mechanical stress of cartilage loss in OA, supporting the 1884-86 'wear-and-tear' hypothesis of Sir Arbuthnot Lane. 

Emerging evidence suggests that OA is not primarily a disease of cartilage but of the whole joint.  

Cartilage erosion was linked to metabolic defect in chondrocyte/matrix homeostasis. Search for biomarkers begins.  

1953 

1952 

1945 

1927 

Swedish Carl Hirsch performed biomechanical studies on the knee, hip, and spine and attracted global attention for many decades. 

William H. Bauer, US pathologist, defined OA 'deformans' as a 'degenerative joint disease', which involved inflammation, cartilage, bone and age. 

Kellgren and Moore in UK conducted X-ray analysis of many patients and defined a new 'primary generalized' entity of OA more prevalent in 
middle-aged women than men. Their analysis provided further support that Heberden's Nodes were OA, after J.B. Burt's analysis in 1910.   

  Collins in UK studied post-traumatic erosions of articular cartilage, and how its progression was amplified with age.  

1941 

Kellgren and Lawrence provided radiographic guidelines and grading scores for clinical diagnosis and treatment of RA & OA. 

1970s 
1980s 

1990s 

2000 

2005

2015 

2018 

2010

Major advances in molecular biology opened a new era to study mechanisms of OA and RA from bench to bedside. 

Valkenberg and colleagues (1989) describe definitive OA epidemiology in over 6000 subjects that set a benchmark. 

OA research shifts emphasis to systemic and local inflammation and cartilage, synovium and bone loss. 

Radin & colleagues equate OA synovial joint 'organ' failure with heart or kidney failure.  

Brief History of Osteoarthritis from 1800s to the present 

1954 First papers were published detailing total knee replacement procedures for OA and RA. Set the stage for the surgical advances. 

1890 Sir Archibald 
E. Garrod wrote a 
treatise on RA 

Early Clinical Sketch of OA (1793) 
Year 

No drug therapy exists to effectively halt the progression of OA 

Fig. 1. Brief history of osteoarthritis (OA) showing the rise of its clinical and pathological independence from rheumatoid arthritis (RA) and gout. History provides a rich record of
events as new knowledge and methods are developed, and a window into how active and insightful many of the early academic discussions on arthritis were in relation to the
present. Despite extraordinary advances over the past 200 years, we still don't fully understand the underlying aetiology of OA and we still don't have a cure (see text).
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